Successful therapy in unusual generalized
Dermatophilus congolensis infection in a calf
based on modified in vitro disk diffusion test
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ABSTRACT: Bovine

characterized by typical focal or localized lesions with

dermatophilosis is a dermatitis

“paintbrush” aspect and occasionally as disseminated cutaneous
disease. We report the case of a one-year-old Nelore female
with history of chronic cutaneous disseminated lesions that
appeared immediately after a rainfall period. Serous to purulent
exudates, hair with tufted appearance, hyperkeratotic, non-
pruritic, hardened, yellowish to brown, and coalescent crusty
lesions were observed distributed all over its body. Removal
of the crusts revealed ulcerated or hemorrhagic areas, with
irregular elevated crusts like “paintbrush”. Microbiological
diagnosis enabled the identification of a microorganism, the
Dermatophilus congolensis. Despite disseminated and chronic
lesions, we obtained a successful therapy with parenteral therapy
using long-acting tetracycline based on modified in vitro disk
diffusion test. The present report highlights success therapy in
uncommon generalized bovine dermatophilosis with selection
of first-choice drugs based on modified in vitro susceptibility
test, and need of responsible use of antimicrobials in livestock.

KEYWORDS: dermatophilosis; bovine; treatment; in wvitro

susceptibility pattern; oxytetracycline.

RESUMO: A dermatofilose bovina é uma dermatite caracterizada
por leses focais ou localizadas com aspecto de “pincel” e, ocasional-
mente, como lesio cutinea disseminada. Relata-se o caso de uma
fémea bovina de um ano de idade, que foi atendida apresentando
histdria de lesbes cutineas cronicas imediatamente apés um periodo
de alta pluviosidade. Ao exame clinico, lesdes serosas a purulentas,
com hiperqueratose, coalescentes, nio pruriginosas, ressecadas, de
coloragio amarelada a acinzentada foram observadas distribuidas
de modo generalizado pelo animal. A remogao das crostas revelou
4reas ulceradas ou hemorrdgicas, com crostas irregulares e elevadas
semelhantes a “pincel”. O diagndstico microbioldgico possibilitou a
identificacio do micro-organismo Dermatophilus congolensis. Apesar
das lesées disseminadas e cronicas, a cura do animal foi obtida com
tratamento parenteral usando oxitetraciclina de longa duracio,
baseado em teste i vitro de sensibilidade microbiana modificado.
O presente relato ressalta o sucesso no tratamento de caso incomum
de lesoes generalizadas de dermatofilose bovina com respaldo de
teste in vitro de sensibilidade modificado, bem como a necessidade
do uso responsével de antimicrobianos em animais de produgio.

PALAVRAS-CHAVE: dermatofilose; bovinos; tratamento; teste
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Dermatophilus congolensis (D. congolensis) is a well-recognized
Gram-positive, non-acid-fast, branching filamentous rod (cocci).
These microorganisms are facultative anaerobic, capnophilic
or aerobic tolerant bacteria that belong to the Actinomycetales
order (QUINN et al., 2011). The pathogen causes exudative
dermatitis affecting mainly livestock, occasionally companion
animals (GREENE, 2007; NATH et al., 2010; DALIS et al.,
2014) and wildlife, and rarely humans (ZARIA, 1993; BURD
et al., 2007). It is an atypical bacterium, because it produces
infective motile zoospores and aerial mycelia (SONGER;
POST, 2005; GIUFFRIDA, 2016).

The natural habitat of the organism is controversial
(MARSELLA, 2014), although it is a normal inhabitant of
the livestock skin (RADOSTITS et al., 2007). It is also found
in water, organic material, and in the environment of live-
stock farms (ZARIA, 1993). Direct transmission occurs by
means of zoospores from the skin, contact between carrier
or sick and susceptible animals. High and long rainfall and
warm temperatures reduce the normal superficial protective
factors of the skin and predispose animals to clinical lesions
(OJONG etal., 2016). In addition, contamination of punc-
ture wounds and utensils, flies and tick bites, and face and
limb lesions caused by pointed-tip pasture (Brachiaria sp.) may
predispose animals to indirect infection. Microenvironmental
conditions (temperature, humidity) may lead to the activa-
tion of dormant skin zoospores, producing germ tubes con-
taining active multi-flagellated zoospores that invade the
epidermis. Cutaneous lesions are determined by a cyclical
pattern of invasion, epidermis inflammation, serous exuda-
tion, and micro abscesses, followed by regeneration that result
in the formation of scabs and crusts containing the pathogen
(NATH et al., 2010).

The cutaneous virulence of D. congolensis is intimately
associated with the ability of the strains to produce alka-
line ceramidase, phospholipases, proteolytic enzymes,
and hemolysins (NORRIS et al., 2008; GIUFFRIDA,
2016). Geographical variation of isolate-to-isolate related
to genetic diversity has been observed among D. congo-
lensis obtained from livestock of different countries and
in regions of the same country (SONGER; POST, 2005;
MARSELLA, 2014).

Clinical dermatophilosis is more prevalent in tropical
and subtropical countries. Early lesions consist of papules
that evolve to serous exudates, hair with tufted appearance,
hyperkeratotic, non-pruritic, hardened, and coalescent lesions
with irregular elevated crust that are like “paintbrush” lesions
(ZARIA, 1993). Typically, tufts of hair are easily removed from
the lesions. Removal of the crusty lesions reveals erythematous,
ulcerated, or hemorrhagic areas. Focal lesions in the body are
the most common lesions. The outcome of disease is usually
benign, considering that animals rarely show disseminated or
extensive lesions with systemic signs, including difficulty to
eat, loss of body condition, and depression, especially in oral

lesions (QUINN et al., 2011). In tropical areas, animals in
whose lesions of diseases have already regressed are repeatedly
re-infected in successive wet periods, characterizing endemic
regions (OJONG et al., 2016).

Routine diagnosis is based on the history of predisposing
factors, suggestive cutaneous clinical signs, cytological identifi-
cation of typical aspects of the pathogen in crusts, and micro-
biological culture and isolation of D. congolensis from lesions
(SONGER; POST, 2005; GIUFFRIDA, 2016).

A wide variety of topical and parenteral antimicrobials
(monotherapy or combined use) has been recommended for
treatment, although topical procedure is recognized as largely
ineffective and some conventional drugs do not reach epider-
mal therapeutic concentrations (BURD etal., 2007). In addi-
tion, treatment outcome is influenced by severity and extent
of lesions (QUINN et al., 2011), since disseminated lesions
are generally refractory to therapy. Commonly, penicillin,
streptomycin, and/or tetracyclines are the antimicrobials of
choice for parenteral therapy of dermatophilosis (RADOSTITS
et al., 2007). However, there is no standard procedure for in
vitro antimicrobial susceptibility tests for some coryneform
bacteria or actinomycetes (Clinical and Laboratory Standards
Institute — CLSI, 2014), including D. congolensis. We report
the effective therapy of an unusual generalized Dermatophilus
congolensis infection in a female calve and the selection of first-
choice antimicrobials based on modified iz vitro disk diffu-
sion method in this case report.

A one-year-old Nelore female was seen at end of November
2014 with history of chronic cutaneous lesions immediately
after a rainfall period. The animal came from Anhembi, in
the center region of the state of Sao Paulo, Brazil. This city
is located 469 meters above sea level (latitude of 22°48°22
South and longitude of 48°07" West coordinates), and it is
characterized by humid subtropical climate, where bovine
breeding is common. The owner mentioned no report of
similar disease in this region. In addition, the animal was
from a herd of other 40 bovines born in the same farm, of
different ages, but only such animal showed clinical signs
of cutaneous chronic disease (about four months prior this
paper conclusion). The herd was raised on Brachiaria sp. pas-
ture. At clinical examination, serous to purulent exudates,
hair with tufted appearance, hyperkeratotic, non-pruritic,
hardened, yellowish to brown, and coalescent crusty lesions
of about 2.5 in diameter were observed distributed all over
the body (Fig. 1). Removal of the crusts revealed ulcerated
or hemorrhagic areas, with irregular elevated crusts, which
are like a “paintbrush”. Tufts of hair in the lesions were easily
removed, leading to preliminary diagnosis of dermatophi-
losis. At clinical examination, the animal presented normal
body condition, as well as presence of ticks.

Crust samples were manually collected from all over the
animal’s body using plastic gloves. Samples were kept refrig-
erated (4-8°C) and immediately sent to the Laboratory of
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Microbiology at the School of Veterinary Medicine and
Animal Sciences of Universidade Estadual Paulista “Jalio de
Mesquita Filho” (FMVZ-UNESP), in Botucatu, state of Sio
Paulo, Brazil. Then, we macerated fragments of the samples
with saline solution (0.85%) in a laminar flow hood. Crust
samples were plated simultaneously on defibrinated sheep
blood agar (5%) and MacConkey agar, and incubated aero-
bically at 37°C for 72 hours. The same samples were plated
on sheep blood agar (5%), in 5% CO, at 37°C for 96 hours.
We identified the microorganism based on conventional phe-
notypic methods, including catalase, urease, gelatin, and acid
production from glucose, fructose, and maltose (SONGER;
POST, 2005; GIUFFRIDA, 2016). Furthermore, crust sam-
ples were subjected to direct cytological examination using
Gram and Giemsa stains.

We submitted the isolate to the antimicrobial disk diffu-
sion test according to the CLSI guidelines for aerobic bacterium
(CLSI, 2014) with some modifications due to the absence of
standard protocols and breakpoints regarding interpretative
inhibition zones for some coryneform bacteria or actinomy-
cetes (MARTINEZ-MARTINEZ etal., 1995; RIBEIRO etal.,
2015), such as D. congolensis. The isolate was cultured on sheep
blood agar (5%) under aerobic conditions at 37°C. After 48
hours, pure colonies of the isolate were inoculated in tubes
containing brain heart infusion broth (3 mL) supplemented
with 30 pL of Tween 80. Afterwards, the tube was vortexed
to decrease clump formation, and incubated at 37°C for 48
hours, until the appropriate optical density (OD) was reached
in the McFarland scale (AMBAYE et al., 1997; CONDAS
etal., 2013). The final inoculum was adjusted to OD equiva-
lent to a 0.5 McFarland standard. We used Szreprococcus pneu-
moniae to define the inhibition zones, based on similar studies
involving aerobic actinomycetes (ZASTEMPOWSKA; LASSA,
2012; CONDAS et al., 2013; RIBEIRO et al., 2015). The

isolate was classified as susceptible, intermediate or resistant to

antimicrobials after 48 hours of incubation. Fifteen commer-

cially available antimicrobials for livestock veterinarian practice

and/or indicated (monotherapy or combination therapy) for

bovine dermatophilosis were used iz vitro, comprising seven

different antimicrobial groups, as follows:

*  beta-lactams (ceftiofur 30 pg, penicillin 10 IU, ampicil-
lin 10 pg, ceftriaxone 30 pg);

*  aminoglycosides (gentamicin 10 pg, streptomycin 10 y,
amikacin 30 pg);

» amphenicols (forfenicol 30 pg);

*  fluoroquinolones (enrofloxacin 5 pg, ciprofloxacin 5 pg,
marbofloxacin 5 pg);

*  macrolides (azithromycin 15 pg);

* tetracyclines (oxytetracycline 30 pg);

* sulfonamides (trimethoprim/sulfamethoxazole 25 pg).

After 48 hours of incubation, rough, hemolytic, dry,
golden-yellow colonies of 1 mm in diameter and firmly
adhered to media were observed on sheep blood agar at the
aerobic and 5% CO, conditions (Fig. 2A). No microorgan-
isms were observed on the MacConkey agar. Conventional
phenotypic tests enabled the classification of the microorgan-
ism as Dermatophilus congolensis. Gram and Giemsa-stained
smears made from the crusts revealed Gram-positive, branch-
ing filamentous organisms with typical “tram-track” appear-
ance (Fig. 2B).

The in vitro antimicrobial susceptibility test revealed that
almost all drugs were effective, except penicillin, enrofloxacin,
and ciprofloxacin. Based on the 7 vitro antimicrobial suscep-
tibility profile, the animal was isolated and treated with three
intramuscular applications of long-acting tetracycline (oxy-
tetracycline, 20 mg/kg) weekly, showing re-epithelialization
of the cutaneous lesions after three weeks of therapy (Fig. 3).
In addition, we recommended control measures against bovine
dermatophilosis to the farm owner, especially to provide shelter

Figure 1. Generalized Dermatophilus congolensis infection in a calf. (A) Serous to purulent exudates, hair with tufted appearance,
hyperkeratotic, hardened, yellowish to brown, and coalescent crusty lesions of about 2.5 in diameter distributed all over the body.

(B) Detail of the head and neck lesions. Botucatu, SP, Brazil, 2014.
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in long rainfall, to use acaricides for controlling flies and ticks,
and to clear grazing areas.

In this report, we described a case of dermatophilosis in
a female calf, emphasizing some clinical and epidemiological
aspects of the disease, success of therapy in uncommon dis-
seminated cutaneous lesions based on 7 vitro resistance pro-
file assessed by modified in vitro disk diffusion test, and the
importance of responsible use of antimicrobials in livestock.

Generalized D. congolensis infection occurred in the
beginning of the summer (after a rainfall period) in the ani-
mal we treated, reinforcing the findings of other reports in
Brazil (CUNHA et al., 2010; BACHA et al., 2014) and in
other countries (ZARIA, 1993; TOPA et al., 2001). Such
papers described increased prevalence of the disease among
young animals, with seasonal influence of long rainfall peri-
ods (QUINN et al., 2011). Hence, two outbreaks of bovine
dermatophilosis were described in Brazil affecting approxi-
mately 500 Nelore calves kept in Brachiaria brizantha pas-
tures. Animals showed lesions mainly in the face after a rainy
period, with high presence of flies (Haematobia irritans).

Data from these authors are in agreement with the findings
in our report. The calf described was also kept in Brachiaria,
and this pasture may cause microlesions in the skin, which
may favor D. congolensis infection (BACHA et al., 2014).
The animal reported herein presented infestations by ticks
that is recognized as a predisposing condition of bovine der-
matophilosis (PAL, 1995; OJONG et al., 2016). It could
explain, in part, lesions exclusively in this animal, as well as
good body condition and contact with other bovines in same
farm. In addition, some domestic animals may have a heredi-
tary predisposition to D. congolensis infection, which could
justify the clinical manifestations in one or few animals when
breeding in the same environment or farm (ZARIA, 1993).

D. congolensis from different geographical areas can
vary in their antimicrobial susceptibility pattern (ZARIA,
1993; PAL, 1995; RADOSTITS et al., 2007); therefore,
therapy should be based on in vitro susceptibility tests. /n
vitro antimicrobial susceptibility tests do no represent a
guarantee of cure, although the choice for drugs based on
in vitro susceptibility pattern is a predictive factor of better

Figure 2. Microbiological diagnosis of bovine dermatophilosis. (A) Rough, hemolytic, dry, golden-yellow colonies of 1 mm in
diameter of Dermatophilus congolensis isolated in defibrinated sheep blood agar at aerobic and 5% CO, conditions, after 48 hours
of incubation. (B) Gram-positive branching organisms or “tram-track” appearance of Dermatophilus congolensis (Gram staining,

1,000 x). Botucatu, SP, Brazil, 2014.

A

Figure 3. Outcome of generalized cutaneous lesions caused by Dermatophilus congolensis in a calf after three weeks of treatment
with oxytetracycline. (A) Detail of animal dorsum showing various round resolved lesions. (B) Aspect of general re-epithelialization

of the lesions. Botucatu, SP, Brazil, 2014.
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efficacy of in vivo therapy, and thus avoid empiric or inap-
propriate use of antimicrobials (GIGUERE et al., 2010).
However, there are no standard protocols to iz vitro anti-
microbial susceptibility tests for some coryneform bacteria
or actinomycetes (CLSI, 2014), including D. congolensis.
In this scenario, we carried out a modified in vitro disk dif-
fusion method in the present report to determine antimi-
crobial sensitivity pattern of D. congolensis isolate. Initially,
we added some detergent (Tween 80) to the Brain Heart
Infusion (BHI) inoculum and tube immediately vortexed
to decrease clump formation, which is commonly observed
during actinomycetes growth (QUINN et al., 2011). This
procedure is necessary to inoculate the appropriate amount
of colony forming units (CFU/mL) of pathogen assessed
herein by OD in the McFarland scale, which is considered
a critical step to in vitro disk diffusion or microdilution
tests for actinomycetes or coryneform bacteria (AMBAYE
etal., 1997). Finally, due to the lack of standard interpre-
tative breakpoints categories for D. congolensis, based on
CLSI for some coryneform bacteria of actinomycetes, other
fastidious Gram-positive organisms such as Streprococcus
pneumoniae have been used to define inhibition zones.
Streptococcus pneumoniae has been applied in similar stud-
ies involving in vitro susceptibility pattern of Nocardia
species (CONDAS et al., 2013) and Trueperella pyogenes
(ZASTEMPOWSKA; LASSA, 2012; RIBEIRO et al., 2015)
isolated among various livestock infections.

Different protocols for the 7 vivo treatment of bovine
dermatophilosis have been reported, although beta-lactams
(penicillin), aminoglycosides (streptomycin), and tetracyclines
are reported as the first-line antimicrobials to the treatment of
localized cutaneous lesions of dermatophilosis among livestock
(GIUFFRIDA, 2016). The repetition of tetracycline (5 mg/kg)
weekly until resolution of clinical signs, or one application of
long-acting tetracycline or oxytetracycline (20 mg/kg) have
been described as effective. Parenteral penicillin procaine
(22.000 IU/kg) daily for three days has also been reported to
yield good results (RADOSTITS et al., 2007). Alternatively,
four intramuscular administrations using long-acting oxytet-
racycline (20 mg/kg/48-48 hours) or intramuscular strepto-
mycin (5 mg/kg, 24-24 hours) for one week combined with
six applications of long-acting tetracycline (20 mg/kg/72-
72 hours), plus five administrations of levamizole (4 mg/kg,
24-24 hours for three days) with seven days of interval were
reported as effective on the treatment of feedlot catde (CUNHA
et al., 2010). In addition, the combined use of a single dose
of parenteral oxytetracycline (1,000 mg) and streptomycin
(500 mg) or penicillin (600,000 IU) associated with strepto-
mycin (630 mg) was effective in an outbreak of bovine der-
matophilosis (BACHA et al., 2014). However, outcome of
treatment is influenced by severity and extent of D. congolensis
lesions in bovines (ZARIA, 1993; QUINN et al., 2011). In the

current report, three applications of long-acting tetracycline

(20 mg/kg) weekly were effective to solve a case of general-
ized bovine dermatophilosis with chronic evolution. Besides
in vitro effectiveness of oxytetracycline on the isolates, this
drug was chosen for therapy due to its commercial availabil-
ity, low cost, and reduced number of injections required to
conclude the treatment.

Tetracycline is a bacteriostatic antimicrobial agent that
inhibits protein synthesis, and that was introduced in the vet-
erinary practice in the 1950s. Despite its initial wide spectrum
of action and subsequent introduction of a long-acting tet-
racycline (oxytetracycline), the use of this antimicrobial has
been recently restricted to only some microorganisms because
of the increased rates of pathogen resistance to this drug
(GIGUERE etal., 2010). However, efficacy of oxytetracycline
in the present report may be credited to the use of this drug
based on the in vitro susceptibility pattern, as non judicious
use of antimicrobials is associated with unsuccessful therapy
(ANDRADE; GIUFFRIDA, 2008). Inappropriate or empiric
use of antibiotics and chemotherapeutic drugs increases rates
of multidrug resistant bacteria. In fact, multidrug resistance
of bacterial species is an emergent global threat (GIGUERE
et al., 2010). Based on these data, the selection of first-line
antimicrobial therapy should be strongly based on regional i
vitro resistance patterns, because the responsible use of anti-
microbials for animals is an emergent “One Health” concern
(RIBEIRO et al., 2015) to preserve the use of these drugs for
human therapy approaches.

There are no specific measures to control the bovine der-
matophilosis (RADOSTITS et al., 2007). Considering the
disease prevalence is intimately associated with climate con-
ditions and some geographical areas, control measures are
based on prompt treatment of affected animals, as well as on
minimizing predisposing conditions to the disease. Thus, vari-
ous general measures are recommended to control the bovine
dermatophilosis, such as:

* isolation of affected animals during treatment;

*  provision of shelter in long rainfall periods;

*  control of flies and ticks using acaricides (spray or dipping);
*  clear of grazing areas with pointed-tip pastures;

*  control of intercurrent diseases or immunocompromised

factors (ZARIA, 1993).

D. congolensis infections in humans are a rare clinical con-
dition and usually self-limiting (BURD et al., 2007). People
are commonly infected by D. congolensis accidently due to sec-
ondary exposure of infected animals or contaminated mate-
rials (PAL, 1995), as only about 15 well-described human
cases have been reported worldwide (GIUFFRIDA, 2016).
Human dermatophilosis is characterized by dermal papules
and pustules, folliculitis, subcutaneous nodules, and loss of
hair, mainly in the hands, arms and foot (TOWERSEY et al.,
1993; PAL, 1995; BURD et al., 2007). However, despite the

benign outcome of human dermatophilosis, it is important to
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avoid direct contact with suspected lesions in livestock, espe-
cially from endemic areas (GIUFFRIDA, 2016).

We described the successful antimicrobial therapy in an
unusual case of generalized bovine dermatophilosis. The anti-
microbial susceptibility pattern was assessed by a modified
in vitro disk diffusion method, since there are no standard
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