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Human Erysipelothrix rhusiopathiae Infection: Unsolved
Issues and Possible Solutions
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Erysipelothrix rhusiopathiae infection in humans may not be as rare as previously thought. In most cases, the
disease is acquired from animals through work-related exposure. Human infection has been reported since the early 1900’s
up to the present. Unsolved issues associated with this organism include inadequate disease control in animals, difficulty in
identification and isolation of the bacteria, diagnostic delay due to unawareness of this uncommon disease or unfamiliarity
with the increasingly diverse clinical manifestations, and inappropriate antibiotic use due to misdiagnosis, as well as drug
resistance. In this review, we attempt to address the unsolved issues related to human Erysipelothrix infection and suggest
possible solutions.
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Erysipelothrix rhusiopathiae belongs to the
genus Erysipelothrix. There are two other species: E.
tonsillarum and E. inopinata(1). While E. tonsillarum
infects only canines(2), E. rhusiopathiae primarily
causes disease in humans. Koch first isolated E.
rhusiopathiae as a gram-positive rod in 1878(3).
However, it was Rosenbach who determined the first
human infection in 1909 by isolation of this organism
from skin lesions(4). Bacterial colonies are relatively small
and may have a slow growth rate(5). Thus, even with
excellent laboratory facilities and expertise, low yields
and delays in identification and isolation may occur.

Erysipelothrix rhusiopathiae has been
recognized as a commensal or an important pathogen
in a wide variety of vertebrate and invertebrate species
including chickens, ducks, swine, sheep, cattle, horses,
dogs, mice, wild rodents, and fresh- and saltwater
fish(6), but it is also known as a serious pathogen in
humans(7). Human acquisition of the disease can occur
from direct contact with infected animal secretions or
products. People with the greatest risk for infection
include butchers, meat cutters, fisherman, and

housewives(8,9). In Thailand, a large portion of the rural
population work in agriculture, growing rice in the fields,
and raising livestock. Because it is difficult to control
Erysipelothrix infection among animals, subsequent
human infection may occur, resulting in loss of revenue
from animal sales and worker morbidity(10).

Traditionally, clinical syndromes of E.
rhusiopathiae are comprised of three main forms that
include a localized cutaneous form (erysipeloid) (this
term is used to avoid confusion with the human
streptococcal disease erysipelas), a diffuse cutaneous
form, and a rare systemic form with septicemia and
endocarditis(11). After the year 2000, increasingly
diverse clinical presentations have been reported,
especially the systemic form of infection. In several
reported cases from Thailand, Erysipelothrix infection
occurred mainly in immunocompromised patients(12,13).
Unawareness of this uncommon disease or unfamiliarity
with the increasingly atypical clinical manifestations
may cause the diagnosis to be wrong or delayed,
leading to inappropriate antibiotic use and increased
morbidity and mortality.

Thus, there are several unsolved problems
associated with human Erysipelothrix infection. These
include inadequate disease control in animals, difficulty
in identification and isolation of the bacteria, delayed
diagnosis, improper antibiotic use due to misdiagnosis,
as well as drug resistance. In this article, we attempt to
address the unsolved issues related to human
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Erysipelothrix infection and suggest possible
solutions.

Microbiology
All species in the genus Erysipelothrix are

facultative anaerobic, non-spore-forming, straight or
slightly curved, thin gram-positive bacilli(14) (Fig. 1A).
Growth develops at a temperature around 5 to 44oC
(optimal temperature 30-37oC), and at a pH between 7.2
and 7.6 (range 6.8-8.2). For some strains, the growth is
promoted by 5 to 10% carbon dioxide(3). The organism
may be shown as alpha-hemolytic, but has never been
identified as beta-hemolytic on blood agar(14) (Fig. 1B).
The colonial appearance of this organism can be
classified into two main forms. After incubating for 24
hours at 37°C, colonies turn small, circular, and
transparent, with a smooth surface and well-
circumscribed, so-called smooth or S-forms. Larger and
flatter colonies with a matte surface surrounded with
fimbriated edge are rough colonies or R-forms. Both
forms are usually light blue or sometimes green. The
combination of S and R forms, the intermediate
form (RS form), is the most common colonial
conformation(3,11).

Many factors may affect the morphology
formation of colonies. Such variations depend on the
medium, blood pH, and temperature of incubation.
Growth in acidic pH and temperature of 37°C favor R-
forms(15), whereas incubation in alkaline pH (7.6 to 8.2)
and temperature of 33°C favor S-forms(11). It has been
suggested that S-form colonies are found in acute
disease, whereas R-forms are dominant in more chronic
forms of the disease(16,17).

E. rhusiopathiae is catalase, oxidase, indole,
motility, Voges-Proskauer and methyl red negative(18).
Hydrogen sulfide (H

2
S) is synthesized by most strains.

Some media may produce more H
2
S than others. Triple

sugar iron agar is preferred due to robust H
2
S

production, resulting in a blackened butt (Fig. 1C). The
“test tube brush” growth pattern found in gelatin stab
cultures is also very characteristic(7).

Biochemical testing can be utilized to
differentiate E. rhusiopathiae from other organisms.
One should be aware that Erysipelothrix might be
misidentified as Lactobacillus or Enterococcus
species(19,20). However, gram staining can be used to
differentiate Enterococcus, which appears as gram-
positive cocci in pairs, compared to Erysipelothrix and
Lactobacillus, which are both gram-positive rods. The
H

2
S test can be used to further distinguish E.

rhusiopathiae from Listeria monocytogenes,

Lactobacillus, and Corynebacteria. E. rhusiopathiae
produces the H

2
S gas, while the other three do not(7,19).

Moreover, E. rhusiopathiae can be differentiated from
E. tonsillarum by the sugar fermentation testing, in
which the latter, but not the former, ferments sucrose(21).

There have been efforts to develop faster and
more accurate detection methods. Polymerase chain
reaction (PCR) has been used for species-specific
screening of this bacteria in animal tissue within five
hours(22,23). Limitations for using PCR include specimen
contamination, high cost, and limited availability.

Difficulty in identification and isolation of
Erysipelothrix may be due to slow-growing, tiny
bacterial colonies, and heavily contaminated
specimens. Although a variety of selective media may
improve qualitative isolation of this organism, it may
not be possible to inhibit all contaminants(5). Thus,
when there is clinical suspicion of this infection,
notifying the laboratory directly may lead to more rapid
and efficient identification. It may sometimes be
necessary to send specimens to better-equipped
laboratories with more advanced methods of detection.

Pathogenesis and virulence factors
There is limited knowledge about the

pathogenesis and virulence factors of human
Erysipelothrix infection, as most of the data are from
in vitro and animal studies. According to current
knowledge, the capsule of E. rhusiopathiae is an
important virulence factor, helping it to escape
phagocytosis. In the case it is phagocytized, it has the
ability to survive and replicate intracellularly(24). Other
virulence factors that contribute to the pathogenicity
of this organism include the production of the enzymes
hyaluronidase and neuraminidase. Neuraminidase plays

Fig. 1 Gram stain from blood culture broth demonstrated
slightly curved, thin gram-positive bacilli (A).
Blood agar showed small alpha-hemolytic colonies
(B). Hydrogen sulfide on triple sugar iron media
(C)

Courtesy of the Bacteriology Laboratory Unit, Department
of Microbiology, Mahidol University, for providing
microscopic pictures and biochemistry tests of E.
rhusiopathiae
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a key role in bacterial attachment and invasion into the
host cell. The role of hyaluronidase has not yet been
elucidated(25).

Clinical manifestation and diagnosis
Diseases caused by E. rhusiopathiae share

similar clinical manifestations in animals and humans,
but there are some differences. In animals, erysipelas
and polyarthritis are typical forms of infection, whereas
erysipeloid of Rosenbach, a local skin infection or
cellulitis, is a common presentation of diseases seen in
humans. The second and third clinical categories of
human diseases are the generalized cutaneous and
septicemic form, respectively. The septicemic form is
often associated with endocarditis(11).

Localized cutaneous form or erysipeloid of
Rosenbach

The most common clinical manifestation of
human E. rhusiopathiae infection is called erysipeloid.
The erysipeloid skin lesion is usually seen as a sharply
demarcated violaceous plaque(26). This severely painful
localized cellulitis is frequently found on fingers and
hands with pre-existing wounds. The occupation of a
butcher increases risk for exposure, and there is usually
a one to two weeks (5-7 days or maximum 2 weeks)(26)

prior history of direct contact with infected fish, pork,
or other animal meat.

A common differential diagnosis of such a
painful skin infection is staphylococcal or streptococcal
infection. Useful clinical clues include the violet hue,
the exquisite pain that seems out-of-proportion to the
lesion, and the lack of edema and suppuration, all of
which favor E. rhusiopathiae infection. Systemic
manifestations are not common, only about one in 10
patients have a fever and joint pains, while one-third of
patients may have associated lymphangitis and
lymphadenopathy(27).

Diagnosis of erysipeloid is confirmed by
aspiration or full-thickness skin biopsy at the edge of
the lesion(3). The specimen must be placed immediately
in an infusion broth of 1% glucose(28), and may be
handled at room temperature or refrigerated before being
sent to the laboratory(3).

This localized skin infection may resolve even
without treatment within three to four weeks(3). However,
if left untreated, relapses may occur.

Diffuse cutaneous form
The rare diffuse cutaneous form is

characterized by either a proximal extension from the

initial site of local infection or by distant skin
lesions(11,29). Bullous lesions may also be found.
Features that may differentiate this diffuse form from
the local form of E. rhusiopathiae infection include
more pronounced, systemic symptoms and of a longer
duration of infection. Furthermore, the rate of recurrence
is higher(30). Nonetheless, blood cultures are usually
negative.

Disseminated form
Systemic infection with bacteremia with or

without endocarditis
E. rhusiopathiae systemic infection is an

uncommon, yet serious condition that usually presents
subacutely. However, among the rare cases of E.
rhusiopathiae septicemia, there is a high frequency of
endocarditis (90% of case reports)(7). Prior history of
local skin infection or concomitant erysipeloid skin
lesions were found in 36% of patients(7). In most case
reports, patients were immunocompetent, although
about one-third had a history of alcohol abuse. Native
cardiac valves were involved, except for one case that
involved a Starr-Edwards prosthetic aortic valve(31).

Clinical findings such as fever, peripheral skin
lesions of endocarditis, splenomegaly, hematuria, and
mycotic aneurysm were similar between subjects with
endocarditis caused by E. rhusiopathiae or other
bacteria. However, in E. rhusiopathiae endocarditis,
men were more frequently affected than women, death
rates were higher (mortality rate of 38%), pre-existing
cardiac diseases were more common, and the aortic
valve was more predominantly involved(7,32).

Complications of E. rhusiopathiae endo-
carditis include congestive heart failure (80%)(11),
myocardial abscess formation, and aortic valve
perforation(33-36), with over one-third of patients
requiring valve replacement(7). Other reported compli-
cations of E. rhusiopathiae septicemia include
diffuse glomerular nephritis and meningitis(37,38), as well
as septic shock(39).

Erysipelothrix bacteremia without endocar-
ditis was previously believed to be rare. However, in
the past three decades there have been several case
reports of this atypical occurrence, the most recent
being a patient from Thailand in 2014(19,39-42). Moreover,
there seemed to be an emergence of Erysipelothrix
bacteremia among immunocompromised patients,
particularly those that were receiving steroids or
cytotoxic drugs(39-41). In suspected cases of E.
rhusiopathiae septicemia or endocarditis, routine
blood culture techniques are usually adequate for
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diagnosis.

Other manifestations
In addition to the previously mentioned

clinical forms, after the year 2000 other atypical
manifestations of the disease involving various organs
have been reported, such as osteomyelitis(43,44), septic
arthritis(45), necrotizing fasciitis(46), peritoneal dialysis-
related peritonitis(47), chronic meningitis(48),
endophthalmitis(49), prosthetic knee joint infection(50),
intra-abdominal infection(abscess)(51), pneumonia(52)

and paravertebral abscesses(19,53).
Clinicians should be aware of both the typical

forms and possible variations in clinical presentations
of Erysipelothrix infection, as this may have important
treatment-related implications. It is notable this gram-
positive bacteria is resistant to vancomycin. Thus, if
initial blood cultures yield a gram-positive organism,
and the patient has a history of direct contact with
animal meat, additional appropriate antibiotic coverage
should be strongly considered, especially if there is no
clinical improvement. Therefore, it is crucial that
physicians think of this disease in at-risk patients,
leading to the correct diagnosis and prompt treatment.

Treatment
To date, data concerning E. rhusiopathiae

susceptibility are limited, but the results from in vitro
studies have shown that the organism is most
susceptible to penicillin, cephalosporins and imipenem,
subsequently followed by piperacillin, ciprofloxacin,
and clindamycin. However, it should be noted that in
2015, macrolide resistance was reported for the first
time in a porcine isolate. There was an increase in the
minimum inhibitory concentration (MIC) of clindamycin
and erythromycin to E. rhusiopathiae by at least 128-
fold(54). Thus, patterns of resistance to macrolides
should be further observed. Vancomycin, daptomycin,
teicoplanin, trimethoprim-sulfamethoxazole, netilmicin,
and gentamicin should not be used because of poor or
absent activity(55,56). Hence, E. rhusiopathiae disease
should be suspected in cutaneous or systemic gram-
positive infections that fail to respond to vancomycin.
In overall, the antibiotic of choice is penicillin(57). Oral
penicillin V should be prescribed for seven days in
patients with localized skin disease. Erysipeloid will
be resolved after 48 hours of oral penicillin treatment
while intravenous penicillin is recommended in a more
serious E. rhusiopathiae infection. Ciprofloxacin or
clindamycin is alternative in cases of penicillin allergy.
Intravenous penicillin G should be administered in

patients with diffuse skin infection or septicemia, which
can be substituted with ceftriaxone, imipenem, or
fluoroquinolones(3,19). A longer period (4-6 weeks) of
antibiotic treatment is required for patients who have
bacteremia with endocarditis(3,39). Due to lack of data
from clinical trials, duration of antibiotic use should be
based on clinical response.

Prevention
To prevent human transmission, disease

among animals must be eliminated. However, this may
be difficult to achieve due the enormous cost and
numerous animal reservoirs. Targeting livestock, which
contribute to the economy, will help to reduce human
infection and prevent loss or revenue.

Gloves, frequent hand washing by using
disinfectant soap, and prompt treatment for any minor
injuries are primarily the disease prevention methods.
In addition, avoidance of alcohol drinking may reduce
a chance of serious infections. Disinfection and removal
of contaminated organ may be required to control
organism spreading. The commercial vaccine is not
available in humans(58). The relapse of infection may
result from reduced or compromised immunity. The
quarantine of reservoir hosts in various animals to limit
organism widespread is impractical(14).

Conclusion
The article reviewed the knowledge regarding

clinical manifestations and treatment of Erysipelothrix.
Uncommon presentations, those that have been found
recently, were further explored for possible mechanisms.
Potential solution for disease control is suggested.

What is already known on this topic ?
Human Erysipelothrix rhusiopathiae

infection was first reported over a century ago. The
disease is transmitted primarily through work-related
exposure to animal reservoirs. It typically presents as a
local skin infection called erysipeloid, while systemic
disease is rare. Treatment with penicillin results in
favorable outcomes but the disease is resistant to
vancomycin. Given that much of the conventional
knowledge has been previously known, it is surprising
that Erysipelothrix infection has not been eliminated.
Indeed, it continues to occur with increasingly diverse
and atypical manifestations, such septicemic forms in
immunocompromised patients.

What this study adds ?
In this review, we identify the unsolved issues
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and suggest possible solutions regarding the
continuing occurrence of human Erysipelothrix
infection. Firstly, disease control in animals is difficult.
To reduce infection in animals, good farming practices
and safe work procedures should be strictly
implemented. Secondly, laboratory identification and
isolation may have low yields from due to minute, slow-
growing bacterial colonies and specimen contamination.
In addition to conventional techniques, PCR methods,
although not widely available, may be used to rapidly
detect Erysipelothrix spp. in animal tissues.
Importantly, the laboratory should be informed if this
organism is suspected on clinical grounds. Thirdly, the
diagnosis may be delayed due to unawareness of this
disease or unfamiliarity with atypical presentations,
especially in non-immunocompetent hosts. Physicians
should have a high index of clinical suspicion, especially
in patients with work-related exposure. Finally, due to
misdiagnosis, antibiotic coverage may not be adequate.
Penicillin, the drug of choice, or cephalosporins should
be initiated as soon as possible.

Potential conflicts of interest
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