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Abstract: Increasing human–wildlife contact can manifest in a variety of clinical conditions that may be

overlooked by both human health and veterinary professionals. We report on an outbreak of scabies infection

in a community, affecting both animals and humans, and representing the effects of an emerging infectious

disease in a wildlife population. These cases underscore the potential importance of ‘‘animal sentinel’’ events

for human, animal, and ecosystem health. The treatment given to the human cases of infection ranged from

aggressive therapy to watchful waiting, with similar outcomes. There is a need for further collaborative,

evidence-based research by human and veterinary health professionals into the optimal treatment and pre-

vention of infections resulting from cross-species transmission.
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BACKGROUND

Recent outbreaks of infectious disease, including severe

acute respiratory syndrome (SARS) and monkeypox, have

underscored the consequences to human health of

increasing human–wildlife interaction. Yet these widely

publicized episodes may give the impression that emerging

zoonotic diseases tend to manifest in dramatic and dis-

tinctive ways. In fact, common medical problems present-

ing in a primary care setting may be a reflection of

ecosystem level changes. Greater recognition of the

underlying processes at work could lead to more effective

surveillance and prevention for human public health. There

have been calls for better communication between animal

health and human health professionals regarding unusual

events in animal populations that could be ‘‘sentinel

events’’ for a human biological or chemical terrorist threat

or other environmental health hazards (van der Schalie et

al., 1999; Logan-Henfrey, 2000), yet as this case demon-

strates, a number of barriers to recognition of animals as

sentinels of human environmental health hazards must be

overcome.

CASE DETAILS

A 36-year-old woman presented to a dermatologist’s office

complaining of a papular pruritic rash on her neck area and

chest that had developed over the past 1 1/2 weeks. She had

no previous history of skin problems or allergies. She de-

nied any history of contact with any persons experiencing

rashes but reported handling a wild fox that had ‘‘mites.’’
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The dermatologist treated the woman with a course of

topical Lindane solution over the entire body from the neck

down, as well as oral steroids and antihistamines. With this

treatment, the rash improved over the next 2 weeks.

The woman worked as a wildlife rehabilitator, caring

for injured and sick wild animals. One week before her rash

developed, she had received a wild red fox (Vulpes vulpes).

The fox had been sighted on a local golf course, and was

easily captured due to its emaciated condition (Fig. 1).

Upon capture, the fox had been noted to have a diffuse

crusting rash, skin thickening, and extensive hair loss. The

wildlife rehabilitator took the fox to a local veterinarian

who performed skin scrapings (Fig. 2) that confirmed the

diagnosis of ‘‘sarcoptic mange’’ due to diffuse infection

with the scabies mite, presumably the vulpine strain (Sar-

coptes scabiei var vulpes). The veterinarian began treating

the fox with a regimen of subcutaneous ivermectin (0.3 mg/

kg sc) days given at 10-day intervals, but the fox escaped

from captivity before completing the full course of therapy;

it was last sighted in a wooded area near a road leading to

an adjoining community.

Over the previous 2 months, the veterinarian recalled

treating five cases of sarcoptic mange among dogs living

near the golf course where the fox had been captured. These

cases were confirmed with skin scrapings, and showed a

rapid response to ivermectin injections. Shortly after han-

dling and treating the fox, the veterinarian also developed a

pruritic, papular rash on her abdomen and chest. She

elected not to seek medical care for the lesions, since she

believed that the vulpine strain of scabies would be unlikely

to persist in a human host. Her rash resolved spontaneously

over several weeks.

DISCUSSION

Sarcoptic mange is the term used for diffuse scabies

infection in an animal, bearing resemblance to the wide-

spread lesions of crusted or ‘‘Norwegian’’ scabies seen in

immunocompromised human patients (Schlesinger et al.,

1994). Sarcoptic mange has caused epidemic mortality

among a number of wild animal populations including

canids (Little et al., 1998; Bates, 2003), cats, boars, wom-

bats, apes, and bovids (Pence and Ueckermann, 2002), and

is one of a growing number of ‘‘emerging infectious dis-

eases of wildlife’’ (Daszak et al., 2000). Such diseases may

‘‘spill over’’ into wildlife populations from a domestic

animal or human reservoir, and then ‘‘spill back’’ from

wildlife to domestic animals and humans. A number of

strains of Sarcoptes scabiei exist, adapted to different host

species. Treatment is often successful with the use of iver-

mectin or similar agents (Jacobson et al., 1999).

While strains of mites from different species are host-

specific, cross-species transmission can occur. The risk of

animal strains infecting humans increases with the degree

of human–animal contact (Walton et al., 1999). In a

population of aborigines with extensive contact with

domestic dogs, approximately 25% of adults displayed

positive antibodies to the canine strain (Sarcoptes scabiei

Figure 1. Wild red fox with ‘‘sarcoptic mange’’ due to diffuse

infection with Sarcoptes scabiei.

Figure 2. Sarcoptes scabiei in a skin scraping from a wild red fox.
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var canis) (Normaznah et al., 1996). The aborigines ap-

peared to have a low rate of clinical manifestations of

scabies, suggesting that continuous exposure to the dog

mite provided protective immunity against human scabies.

Humans have been reported to be infected with Sarcoptes

strains from other mammals, including cows (Mumcuoglu

and Rufli, 1979), dogs and cats (Warner, 1984), wombats

(Skerratt and Beveridge, 1999), and pigs. The association

with occupational contact with animals has led to names

such as ‘‘cavalryman’s itch’’ and pig-handler’s itch’’ for the

condition (Burgess, 1994).

When an animal strain of Sarcoptes scabiei infects a

human, the mite penetrates the skin and rapidly causes a

pruritic rash, but is unable to successfully reproduce and

persist (Burgess, 1994). Skin scrapings are usually negative,

and one must rely on a history of exposure to infected

animals to correctly diagnose the rash. After a period of

weeks, the rash tends to resolve spontaneously (Burroughs

and Elston, 2003), in contrast to infection with the human

strain, which may last for a year or more if untreated. A

case series of 22 treated and untreated cases of canine

scabies in humans found that treatment shortened the

duration of symptoms (Smith and Claypoole, 1967), but

this has not been tested in a randomized clinical trial.

The human strain of the mite (Sarcoptes scabiei var

humanis) has the potential to infect animals as well. A study

of mountain gorillas found evidence of severe scabies

infection in apes being habituated to humans in an effort to

promote ecotourism, suggesting that the human strain was

responsible (Graczyk et al., 2001).

In this case, a dermatologist treating a wildlife reha-

bilitator and a veterinarian self-diagnosing her rash were

both encountering a type of ‘‘sentinel event.’’ The derma-

tologist correctly determined that the wildlife rehabilitator’s

rash was an occupational infection. Occupational diseases

often present in a ‘‘sentinel’’ manner, where illness in one

worker indicates that many more may be at risk (Rutstein

et al., 1983). In the state where the dermatologist saw this

patient, there is a statewide reporting system for any

occupational disease, allowing the public health depart-

ment to potentially recognize clusters of ‘‘sentinel events’’

and initiate preventive efforts for other workers at risk.

However, occupational disease events continue to be un-

derrecognized and reported in medical practice (Harber et

al., 2001; Morse et al., 2004). If the dermatologist had re-

ported this case, other wildlife rehabilitators and veteri-

narians could have been alerted to the risk of scabies

infection.

For the veterinarian, two types of animal ‘‘sentinel

events’’ were occurring. The first was the sick fox, possibly

representing the ‘‘tip of the iceberg’’ in terms of infection in

the wild red fox population. The occurrence of sarcoptic

mange may represent a decreased immune response in the

affected animal (Skerratt, 2003). Could the fox have been

immune-suppressed due to starvation or underlying dis-

ease? Or, was the fox, living near a golf course, a ‘‘sentinel’’

for chemical contamination in the environment (Dip et al.,

2003) due to pesticides or other lawn chemicals (Porter et

al., 1999)?

The second ‘‘animal sentinel’’ event was the cluster of

recent cases of scabies in dogs living near the golf course

where the fox was caught and presenting to the veterinar-

ian’s practice. It is not known whether other veterinarians

were encountering similar cases. If the veterinarian had

known earlier about the common exposure (to the fox), she

might have prevented some of the cases, by encouraging

dog owners to limit dog wandering and to make their dog

yards less attractive to foxes by removing food sources.

Such efforts could also have reduced the risk of canine

scabies in local dog owners.

There are a number of possible reasons why sentinel

events do not receive the attention they deserve in actual

practice. The dermatologist, busy in a practice geared to-

ward treating individuals, may not have been aware of the

statewide occupational disease reporting network, nor have

seen an incentive to report through it. While this physician

elicited a history of contact with a red fox, the information

was used strictly to make a presumptive diagnosis of animal

scabies in the patient. Any other issues related to the pos-

sible value of the fox as a ‘‘sentinel’’ of human health

hazards in the environment, if considered at all, were

probably seen as falling outside current medical practice. It

would also have been highly unusual for a physician in

community practice to consult with a veterinarian either

locally or in a public health department to further inves-

tigate such an episode.

The veterinarian treating the fox and the dogs had a

chance to talk with both the wildlife rehabilitator as well as

the dog owners. In this way, she was able to see a pattern of

disease spreading in the community. Yet there is currently

no surveillance or reporting system for an animal disease

event like sarcoptic mange. The diseases reportable to the

state animal health officer are primarily large animal dis-

eases of agricultural importance, although recent emphasis

on homeland security issues has led to efforts encouraging

veterinarians to report possible cases due to bioterrorism
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agents such as tularemia as well. In the absence of orga-

nized systems, there are few informal contacts between

veterinary and human health professionals in a community.

For this reason, the information that the veterinarian had

was not accessible to local medical practitioners or the

public health department. There was also no channel for

communication to wildlife health officers who could have

initiated an investigation into the causes and extent of

sarcoptic mange in the fox population. One might argue

that such measures are not needed for a disease with rela-

tively low human morbidity, yet without developing the

habit of greater communication between veterinary and

human health professionals, it will be more difficult to

mount a rapid response to a major animal sentinel event.

In addition to lost opportunities for public health

intervention on both a human and animal population level,

this case illustrates a differing worldview between the

physician and veterinarian with regard to the treatment of

cross-species infections. Did the wildlife rehabilitator’s rash

represent a self-limited process that would have resolved

without aggressive treatment and risk of drug side effects

(Solomon et al., 1995)? Would the veterinarian’s rash have

resolved more quickly if she had treated it? These questions

further illustrate the need for evidence-based research

involving collaboration across disciplines to determine the

optimal treatment and prevention of diseases related to

human and animal contact.

REFERENCES

Bates P (2003) Sarcoptic mange (Sarcoptes scabiei var vulpes) in a
red fox (Vulpes vulpes) population in north-west Surrey. Vet-
erinary Record 152:112–114

Burgess I (1994) Sarcoptes scabiei and scabies. Advances in Para-
sitology 33:235–292

Burroughs RF, Elston DM (2003) What’s eating you? Canine
scabies. Cutis 72:107–109

Daszak P, Cunningham AA, Hyatt AD (2000) Emerging infectious
diseases of wildlife—threats to biodiversity and human health.
Science 287:443–449

Dip R, Hegglin D, Deplazes P, Dafflon O, Koch H, Naegelin H
(2003) Age- and sex-dependent distribution of persistent
organochlorine pollutants in urban foxes. Environmental Health
Perspectives 111:1608–1612

Graczyk TK, Mudakikwa AB, Cranfield MR, Eilenberger U (2001)
Hyperkeratotic mange caused by Sarcoptes scabiei (Acariformes:
Sarcoptidae) in juvenile human-habituated mountain gorillas
(Gorilla gorilla beringei). Parasitology Research 87:1024–1028

Harber P, Mullin M, Merz B, Tarazi M (2001) Frequency of
occupational health concerns in general clinics. Journal of
Occupational & Environmental Medicine 43:939–945

Jacobson M, Bornstein S, Wallgren P (1999) The efficacy of
simplified eradication strategies against sarcoptic mange mite
infections in swine herds monitored by an ELISA. Veterinary
Parasitology 81:249–258

Little SE, Davidson WR, Howerth EW, Rakich PM, Nettles VF
(1998) Diseases diagnosed in red foxes from the southeastern
United States. Journal of Wildlife Diseases 34:620–624

Logan-Henfrey L (2000) Mitigation of bioterrorist threats in the
21st century. Annals of the New York Academy of Sciences
916:121–133

Morse T, Grey M, Storey E, Kenta-Bib E (2004) Occupational
disease in Connecticut, 2001. Connecticut Medicine 68:131–138

Mumcuoglu Y, Rufli T (1979) Human infestation by Sarcoptes
scabiei var bovis (cattle itch mite). Hautarzt 30:423–426

Normaznah Y, Saniah K, Nazma M, Mak JW, Krishnasamy M,
Hakim SL (1996) Seroprevalence of Sarcoptes scabiei var canis
antibodies among aborigines in peninsular Malaysia. Southeast
Asian Journal of Tropical Medicine & Public Health 27:53–56

Pence DB, Ueckermann E (2002) Sarcoptic mange in wildlife.
Revue Scientifique et Technique 21:385–398

Porter WP, Jaeger JW, Carlson IH (1999) Endocrine, immune,
and behavioral effects of aldicarb (carbamate), atrazine (tri-
azine) and nitrate (fertilizer) mixtures at groundwater concen-
trations. Toxicology & Industrial Health 15:133–150

Rutstein DD, Mullan RJ, Frazier TM, Halperin WE, Melius JM,
Sestito JP (1983) Sentinel health events (occupational): a basis
for physician recognition and public health surveillance.
American Journal of Public Health 73:1054–1062

Schlesinger ID, Oelrich M, Tyring SK (1994) Crusted (Norwegian)
scabies in patients with AIDS: the range of clinical presenta-
tions. Southern Medical Journal 87:352–356

Skerratt LF (2003) Cellular response in the dermis of common
wombats (Vombatus ursinus) infected with Sarcoptes scabiei var
wombati. Journal of Wildlife Diseases 39:193–202

Skerratt LF, Beveridge I (1999) Human scabies of wombat origin.
Australian Veterinary Journal 77:607

Smith EB, Claypoole TF (1967) Canine scabies in dogs and in
humans. JAMA 199:59–64

Solomon BA, Haut SR, Carr EM, Shalita AR (1995) Neurotoxic
reaction to lindane in an HIV-seropositive patient. An old
medication’s new problem. Journal of Family Practice 40:291–
296

van der Schalie WH, Gardner HS Jr, Bantle JA, De Rosa CT, Finch
RA, Reif JS, et al. (1999) Animals as sentinels of human health
hazards of environmental chemicals. Environmental Health
Perspectives 107:309–315

Walton SF, Choy JL, Bonson A, Valle A, McBroom J, Taplin D,
et al. (1999) Genetically distinct dog-derived and human-de-
rived Sarcoptes scabiei in scabies-endemic communities in
northern Australia. American Journal of Tropical Medicine &
Hygiene 74:542–547

Warner RD (1984) Occurrence and impact of zoonoses in pet
dogs and cats at US Air Force bases. American Journal of Public
Health 74:1239–1243

Outfoxing a Rash 407


