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Abstract: Anthrax is a severe acute zoonotic disease of herbivores caused by Gram-positive, anaerobic, spore-
forming bacteria. It is transmitted via direct contact with sick farm animals or those who have died of Anthrax.
This study intends to present a cutaneous form of Anthrax in a 36-year-old woman suffered from a painless
ulcer on her thumb five days after handling a head of sheep. The lesion started as a small papule that developed
as a painless vesicular blister on the dorsal exterior surface of the right thumb. However, upon clinical
investigation, the patient showed an absence of fever, lethargy, and pain. Swabs were collected and examined
according to conventional microbiological tests. Direct smear revealed a Gram-positive bacilli that showed
spore formation resembling B. anthracis. Nutrient agar, 5% sheep blood agar, and PLET agar were streaked by
the swab. Other swabs were inoculated into the peptone water. All cultured media were inoculated at 37 °C for
24 hours. The morphology of growing colonies was examined, while the biochemical tests were done to identify
the isolated bacteria, including a motility test and antibiotic sensitivity. The results of this study approved the
existence of Bacillus anthracis by microbiological analyses. Accordingly, cutaneous form of anthrax was
diagnosed, and specific systematic and local treatments were provided for the patient. In conclusion, this study
confirmed the diagnosis of cutaneous Anthrax, a highly contagious disease that needed early detection and
more attention and awareness should be taken when handling animal products.
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1. Introduction

Anthrax is a serious infectious disease. Worldwide, every year, approximately 2,000 cutaneous
anthrax cases are reported [1]. Human anthrax is very rare but causes a serious human disease.
Primarily, it is an animal disease that causes high mortality in livestock. Damaged skin, inhalation,
and digestion are common routes to enter Bacillus anthracis, the causative agent [2,3]. The genus of
Bacillus encloses many spore-forming bacteria. It includes pathogenic and valuable bacteria such as
the Bacillus species, which are used to prepare antibiotics like B. subtilis. Additionally, G.
stearothermopilus is used as an indicator of sterilization procedure [4,5]. However, the most well-
known, historically important pathogenic partner is Bacillus anthracis, the first microorganism seen
under the light microscope and the first Bacillus isolated by Koch in 1876 as a pure culture. It was
also the first microorganism utilized to formulate attenuated vaccines. Nonetheless, Bacillus anthracis
became a famous name after its use as a bio-terrorism weapon [6,7].

Anthrax skin forms commonly emerge in nearly 95% of cases [8]. This form is ordinarily
associated with occupational exposure to the sick or products of dead animals. Bacillus anthracis, the
causative agent, may affect any exposed skin area, like the foot, hand, face, neck, arm, and head. It is
worth mentioning that the pathogen can enter via injured skin and is associated with an incubation
period extended from 1 week to 12 days. The cutaneous form of anthrax is a primary painless pruritic
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skin papule that usually appears 3 to 5 days after contact with infected animals. The papule broadens
after one to two days and develops an ulcer, usually 1-3 cm in diameter, with a rounded and regular
boundary. After the next few days, the ulcer was enclosed by a blister. Following necrosis and drying
of the ulcer, the characteristic black depressed eschar lesion develops. However, without secondary
infection, the lesion is not purulent. After one to two weeks, the eschar lesion is divided and falls off
leading to develop a scar-like lesion in most cases. However, if the head or neck lesion is severe,
edema develops around it and compromises the respiratory system [9-11]. Regional
lymphadenopathy was reported, accompanied by systemic manifestations such as headache, fever,
and malaise. The percentage of death occurs is about 20% of untreated patients, while it is only 1% of
treated patients with antibiotics [11,12]. A review of the literature revealed scarce publications
regarding cutaneous anthrax in Iraq. Consequently, this study intends to present a case report of
cutaneous anthrax in a 36-year-old female, including a description of the lesions, isolation of the
causative agents, and the treatment follow-up.

2. Case Report Narrative

A 36-year-old woman suffered from a painless ulcer on her thumb 5 days after handling a head
of sheep. The lesion started as a small papule and developed into a vesicular blister on the dorsal
exterior surface of the right thumb without any pain (Figure 1).

Figure 1. shows the vesicle formation on the lesion.

No fever and phlegm were recognized on the patient during clinical examination, accompanied
by painless lesions. Conventional bacteriological methods were used to investigate Bacillus anthracis.
These included lack of hemolysis and motility, growing on selective media, capsule staining, and
susceptibility to penicillin. The swabs were collected from the lesion, and a direct smear was done
and stained with Gram stain. Direct smear revealed a Gram-positive bacilli that formed spores
(Figure 2).
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Figure 2. Direct smear shows Gram-positive bacilli isolated from swabs collected from the lesion.

Then, the swabs were streaked on nutrient agar, 5% sheep blood agar supplied by selective
elements, including Sulfamethoxazole. Trimethoprim, Polymyxin B, Cycloheximide, and Polymyxin-
lysozyme -EDTA/Thallous acetate agar ( PLET). Then, the swabs were dipped into peptone water.
All cultured media were incubated for 18-24 hours at 37 ©C. The isolated bacteria were investigated
based on the colonies' morphology and conventional biochemical tests. Additionally, a motility test
and antibiotic sensitivity were also performed. The growing colonies on blood agar (Figure 3) were
white creamy, non-hemolytic, 2-4 mm in diameter with a slightly moist nonglossy appearance. While
on PLET agar the colonies appeared small, white, domed, and circular.

Figure 3. Blood agar shows white creamy, non-hemolytic, 2-4 mm in diameter with slightly moist
non-glossy colonies.

These microbiological analyses demonstrated the isolation of Bacillus anthracis isolates from the
lesion. Accordingly, the diagnosis of cutaneous Anthrax was made, and specific systematic antibiotic
(ciprofloxacin) and local treatments were prescribed for the patient (Figure 4).
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Figure 4. The scar formation on the lesion after treatment.

3. Discussion

Bacillus anthracis’s endospores are the cause of the classical form of anthrax. It is a disease mainly
of herbivores and livestock [13]. Anthrax causative agent was reported as endemic in various
countries from different continents like Africa, Asia, and southern & central Europe. It is Gram-
positive, aerobic, and spore-forming bacteria [14]. Human infection is gained via ingestion,
inhalation, or handle the products of infected livestock and animal dead from anthrax. However,
people can get an infection when they eat the vegetative form of the infected meat. Human anthrax
is divided into four clinical forms according to the entrance of the pathogen: inhalation or respiratory,
skin or cutaneous, oro-pharyngeal, and gastrointestinal. The toxin of anthrax and Poly-D-glutamic
acid capsule are the principal virulence factors in the pathogenicity of anthrax. Moreover, pXO1 and
pXO2 are the specific virulence plasmids that carry the coded genes for these factors. However, man
is somewhat resistant to anthrax [5]. Cutaneous anthrax has been reported repeatedly by
veterinarians, butchers, and other experts who come in contact with animals. In this case report, a
patient presented with a thumb lesion that started as a papule 4-5 days after handling a head of sheep.
This lesion presentation is compatible with previously reported cases [9-12]. They mentioned that
the ordinary sites are the neck, face, and hand, which are the exposed skin areas [14]. In the current
case study, the source of infection was a sheep, which might be infected with anthrax. The spores
might gain entrance via a breach in the patient's skin and lead to the distinguishing lesion. Moreover,
2-5 days later, the patient surrounded the lesion with erythema and edema. Then, a vesicle filled with
fluid developed, and the fluid became black due to hemorrhage. Afterward, ulceration and eschar
developed with localized lymphadenopathy. In the beginning, the case was diagnosed as an ordinary
ulcer, but unresponsive to treatment led to sending the patient for a bacteriological culture that
approved the presence of Gram-positive, spore-forming bacilli compatible with morphological and
biochemical features of Bacillus anthracis. This skin presentation of the disease agrees with 37 reported
cases in northern Iraq in 2008 and was considered the first reported outbreak in Iraq, according to the
minister of health in the Kurdistan region. They also said that all 37 patients suffered from the
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cutaneous form which is not as severe as the lung or other internal organs more serious anthrax forms
[16].

In Iraqg, anthrax has been reported in livestock since 1980 [17,18], which led the Agriculture
Ministry/ General Veterinary Directory to introduce the annual anthrax vaccination program.
However, periodic outbreaks of anthrax in livestock or humans were reported. Zhao et al. [17]
mentioned an average annual percentage change (47.5%) for anthrax. Despite anthrax control
procedures in Iraq, sporadic cases of the disease remain a health problem. These results are
compatible with previously reported studies which showed that cutaneous form has reached up to
95% of anthrax infections worldwide [15,19-21]. Anthrax is considered a crucial, deadly, contagious
zoonotic disease that can rapidly spread from animal to human beings or from animal to animal. [22—
24]. Bacillus anthracis is a vital microorganism that received attention in Iraq because Iraq was accused
of using this microorganism as a potential agent of bioterrorism in the former regime.

4. Conclusions

Cutaneous anthrax is reported in this study despite the paucity of the occurrence of the disease.
Anthrax is an endemic overwhelming disease for humans and livestock. Therefore, the authorities
from various ministries should validate new and rapid diagnostic methods and report these cases.
Attention must be paid to using the precautionary procedure to control the spreading of the disease
in livestock, forcing the livestock owners to vaccinate their animals and raise awareness among the
population while handling animal products, especially meat.
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