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Abstract

The virus, which causes orf and induces acute pustular skin lesions in sheep and goats, is
transmissible to humans yet is rarely observed in North America. We present a case of a
65-year-old female farmer from Connecticut who contracted orf from her sheep. The clinical
and histopathologic features, important to arrive at the correct diagnosis of this uncommon
yet important infection, are described. We also discuss the benign nature of this condition

and emphasize that treatment is not required. © 2016 The Author(s)
Published by S. Karger AG, Basel

Introduction

The orf virus of the Parapoxvirus genus of the family Poxviridae induces acute pustular
skin lesions in sheep and goats and is transmissible to humans. This double-stranded DNA
poxvirus is a member of the Paravaccinia subgroup [1]. The first case of human orf was docu-
mented in 1934 by Newson and colleagues [2]. The histopathologic features of the infected
skin include vacuolar changes and keratinocyte swelling in the stratum spinosum, reticular
degeneration, and striking proliferation of the epidermis [3]. Orfis rarely diagnosed in North
America, although large series from Norway and New Zealand have been described [4-6].
Primarily, infected young sheep or goats develop contagious ecthyma, which is also known as
contagious pustular dermatitis or scabby mouth, involving the lip and mouth [7]. In most
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Fig. 1. One-centimeter, firm, ery-
thematous papule involving the
dorsal aspect of the right thumb
of the 65-year-old female patient.

instances, the human disease occurs among sheep handlers and is transmitted by direct
contact with the papulovesicular lesions or the crusts from an infected animal and only rarely
through contact with meat or objects [8-10]. Although human-to-human transmission is
extremely rare, some cases have been reported [11, 12].

Case Report

A 65-year-old female presented with a 1-cm firm erythematous cutaneous papule involving the dorsal
aspect of her right thumb. The lesion had a targetoid appearance with a red center, a white ring measuring
0.2 cm around it and peripheral erythematous halo (fig. 1). She had no fever, malaise, or lymphadenopathy.
The patient was a sheep farmer who had been working with newborn lambs. Initially, a red papule appeared
on the dorsum of her right thumb, which became increasingly firm and painful.

Histologic examination of a punch biopsy revealed hyperplastic epidermis with elongation of the rete
ridges and enlarged, vacuolated keratinocytes in the spinous layer (fig. 2a). Rare necrotic keratinocytes were
noted. The papillary dermis appeared focally edematous, and there was a dense mixed inflammatory infil-
trate of mainly lymphocytes (fig. 2b). The pathologic findings, in conjunction with the clinical history and
physical appearance, suggested the target stage of orf infection.

Electron microscopic examination revealed multiple intracytoplasmic oval-shaped viral particles with
electron-dense central core surrounded by alaminated capsule, consistent with Poxvirus (fig. 3). No treatment
was given to the patient, and a follow-up visit after 2 months showed complete resolution of the lesion.

Discussion

A diagnosis of orf can be suspected when there is a history of contact with infected lambs,
characteristic appearance and location of the lesion, and benign clinical course.

Following exposure, fingers, hands, forearms, and face are the most common sites of
infection. After an incubation period of 3-7 days, the lesions (solitary or clustered) evolve
through six clinical stages, with each stage lasting about a week: (1) maculopapular stage, in
which an erythematous papule develops from the primary macule; (2) target stage, in which
the lesion has a red center, a white ring around it and a surrounding red halo; (3) acute
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Fig. 2. a The epidermis is hyperplastic with elongation of the rete ridges, edematous papillary dermis, and
dense, predominantly lymphocytic inflammatory infiltrate focally obscuring the dermal epidermal junction.
b The keratinocytes in the stratum spinosum are enlarged, vacuolated, and with abundant pale cytoplasm.

Rare necrotic keratinocytes are spotted.

Fig. 3. Electron microscopy re-
veals intracytoplasmic viral par-
ticles with electron-dense cores.
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weeping stage; (4) nodular stage; (5) papillomatous stage, which represents the regenerative
drying stage, and (6) regressive stage, which is characterized by dry crust [8, 13]. The disease
resolves spontaneously within approximately 7 weeks [14]. Human orf infections in North
America are considered rare or are often underrecognized due in part to the failure of patients
to seek care and/or the physicians’ unfamiliarity with the disease [15]. In addition, skin
lesions that result from orf infection, which is self-limiting in hosts with a competent immune
system, may resemble and be clinically confused with other entities, such as anthrax [16],
herpes, or tularemia, which are caused by the intracellular bacterium Francisella tularensis
and papilloma.

Common complications include regional lymphadenitis, lymphangitis, superimposed
infection, erythema multiforme, and toxic erythema. Large fungating lesions are occasionally
reported and may resemble pyogenic granuloma or keratoacanthoma. When the disease
affects the eye, permanent blindness can result. Rarely, widespread papulovesicular or
bullous lesions, which resolve after a few weeks, suggest the possibility of viremic dissemi-
nation. Metastatic lesions have also been reported in humans. Reinfection in humans is not
uncommon and may occur in an immunocompromised host, although this reinfection is
usually less severe [17]. Differential clinical diagnosis of orf virus commands consideration
of possible acute febrile neutrophilic dermatosis, erysipeloid, which is caused by infection by
Erysipelothrix rhusiopathiae, and Milkers’ nodules, which is caused by paravaccinia virus and
transmitted via cows.

Because of these potentially confusing presentations, histologic examination is particu-
larly useful for rendering the correct diagnosis. Depending upon the stage of the disease, the
main histopathologic features of orf infection include vacuolar degeneration of the keratino-
cytes with eosinophilic intracytoplasmic and/or intranuclear inclusions in some of the vacu-
olated cells, intraepidermal vesicles, elongation of the rete ridges, varying amounts of peri-
vascular inflammation in the dermis, and hyperkeratosis with papillomatosis of the epidermis.
Differential histopathological diagnosis includes cowpox and smallpox virus infection that
may also yield multilocular vesicles and prominent ballooning of keratinocytes with cyto-
plasmic eosinophilic inclusion bodies; however, these diseases can be differentiated from
parapoxvirus infection by electron microscopy, virology, or PCR-based approaches. Herpes
simplex, varicella, and zoster may also closely resemble orf infection, but multinucleated
epithelial giant cells and keratinocytes with distinct chromatin margination and intranuclear
eosinophilic inclusions are commonly observed only in the former lesions. Molluscum conta-
giosum can easily be differentiated histologically from orf infection by the presence of cyto-
plasmic amphophilic bodies in the affected keratinocytes. Other viruses of the parapoxvirus
group, such as pseudocowpox (causing Milkers’ nodules) and bovine pustular dermatosis
viruses, are ultrastructurally identical to the orf virus. Histologic findings in lesions of orf and
Milkers’ nodules are also identical. Therefore, it is crucial to correlate the ultrastructural and
microscopic findings to clinical observations as well as to the type of animal contact that has
occurred. Furthermore pyogenic granuloma diagnosis can be differentiated by the presence
of a collarette of epidermis with pale edematous stroma. In addition, pyoderma gangrenosum
shows a mixed cellular infiltrate mainly composed of neutrophils, commonly finding eryth-
rocyte extravasation without mural necrosis or luminal fibrin deposition. Other infections as
Mycobacterium marinum of the skin can be differentiated by the presence of acid-fast bacilli
and hyperkeratosis of epidermis, which are characteristic. Cutaneous anthrax should also be
considered in the histopathological differential diagnosis, gram stain reveals gram-positive
rod-shaped bacilli.

Orf-specific monoclonal antibody can also be used to confirm the diagnosis if necessary
by means of ELISA or Western blot (KSHV ORF; Santa Cruz Biotechnology, Santa Cruz, Calif,,
USA). In vitro growth of the virus is unfortunately slow and inconsistent, and thus, use of this
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technique does not represent an adequate diagnostic approach. Although serum analysis for
antibodies against the orf virus is available as a diagnostic method, it is rarely used. Finally, a
PCR-based diagnostic test specifically for the orf virus in humans has also been developed,
and a more recent real-time PCR assay for parapoxvirus DNA has been used [18].

The treatment for orf is often focused on secondary infection since the orf infection typi-
cally resolves spontaneously. Secondary bacterial infection in patients infected with the orf
virus should be aggressively treated. Previous reports have described successful treatment
of complicated orf cases with topical imiquimod, resulting in rapid regression of the lesions
[19]. In addition, others have described promising results following treatment of orf lesions
with the antiviral cidofovir cream [20]. Cryotherapy has also been used successfully to speed
up the healing process, especially in immunocompromised patients [21]. Importantly, physi-
cians should be aware that orf infection occurs, albeit rarely, in North America and should
therefore be considered in the differential diagnosis of cases with relevant animal exposure.
Therefore, rapid and definitive diagnosis of orfis critical, and recognition of the benign nature
of this virus infection is key because unnecessary overtreatment may be accompanied by
complications.
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