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Three probable cases of cutaneous anthrax were
reported in June 2011 in the eastern part of the
Autonomous Province of Vojvodina, Serbia. All cases
were involved in slaughtering of a heifer that died and
was suspected to have had anthrax. In the same vil-
lage, anthrax was confirmed in other animals.

Introduction

Anthrax is an acute bacterial infection caused by
the aerobic, spore-forming, Gram-positive organ-
ism Bacillus anthracis, found throughout the world.
It is primarily an animal disease that occurs in wild
and domestic livestock (such as cattle, sheep and
goats) and rarely affects humans under normal cir-
cumstances. Humans can acquire anthrax by exposure
to infected animals, animal products or spores in the
soil and depending on the mode of transmission can
develop one of four distinct clinical forms: cutaneous,
respiratory, gastrointestinal and oropharyngeal [1].

The cutaneous form of disease is involved in 95% of
human cases but the diagnosis can be very difficult
in atypical presentations and in non-endemic regions
when rarely encountered in clinical practice. Any delay
in treatment, especially in systemic anthrax, may have
fatal consequences, illustrated by case reports [2-4].

Anthrax spores and bacilli are present in the soil in
some countries in Europe and continue to cause dis-
ease in animals and, occasionally, humans. In the
middle and northern latitudes of Europe, anthraxin ani-
mals is either absent or found only in sporadic cases,
while it remains relatively common in Turkey, Greece,
the Balkan countries, Italy, Spain and the Russian
Federation [5]. Given the proximity of the neighbouring
countries in which human cases of confirmed anthrax
have recently been found (Bosnia and Herzegovina,
Bulgaria, Croatia and Romania) and uncontrolled trans-
port of cattle across the border is very possible that
there would be new cases of disease [6-9].

In Serbia anthrax occurs sporadically in animals and
rarely in humans. During last five years, only five
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human cases were reported: four in 2008 and one in
2009 [10]. Human anthrax has been well known in the
Autonomous Province of Vojvodina (APV) before 1988,
a region of flat land in the north of Serbia where ani-
mal husbandry is one of the primary occupations.
According to the Institute of Public Health of Vojvodina,
human anthrax occurred after the Second World War
with an incidence of o0.05 to 8.59 per 100,000 popula-
tion [11]. The last case of human anthrax that occurred
in the APV before 2011 was reported in 1988 [12].

We describe here cases of anthrax that occurred in
humans and animals in Bocar, APV, in June 2011.
Further cases among animals were also registered in
early November 2011 in eastern Serbia, near the city of
Pirot, close to the border of Bulgaria.

Anthrax in animals

In a household in the village of Bocar (Household A) in
the north-eastern part of the APV, one heifer died on 2
June 2011. This death was not recognised at the time as
caused by anthrax and was not reported to the veteri-
nary authorities. The heifer was butchered in another
household (Household B) on the next day.

A routine investigation of the unexplained death of the
heifer took place four days later, on 6 June 2011 by the
veterinary institute and veterinary centres of the two
districts Zrenjanin and Kikinda, as Bocar is situated on
the border of these districts. The veterinary inspection
detected another two sick animals (horse and heifer)
in Household A. Samples were taken from the ear mus-
cles of those two animals. The presence of B. anthracis
was established on 7 June by deep isolation agar and
Ascoli precipitin test [13].

In Household B, a goat died on 19 June. The presence
of B. anthracis was confirmed in a tissue sample. In
another village Novo Milosevo, about 10 kilometres
away from Bocar, a sick cow was reported on 17 June,
which subsequently died on 22 June, with microbiologi-
cally confirmed anthrax.



Clinically ill animals have fever, difficulty in breathing,
with bloody discharges from natural openings in the
heifer. The animals died within two or three days after
beginning of symptoms. Common to all ill animals was
that they were pastured in areas recently covered with
high groundwater. The dead animals had not been vac-
cinated against anthrax.

Human cases of anthrax

From 5 to 9 June 2011, cutaneous anthrax was diag-
nosed in three workers who were in contact with the
first dead heifer during slaughter, and had not had any
contact to the other sick animals. They were classified
as probable cases of anthrax based on epidemiologi-
cal and clinical data. Skin manifestation occurred on
the patients’ hands after the incubation period of one
to two days [13], followed by high fever, without any
other symptoms. The infection started as a pruritic
papula. In two days the papula enlarged and formed an
ulcer, about 2 cm in diameter, with typical black central
crust. There was oedema of the ulcer and surrounding
skin. The skin lesions were painless. The patients were
treated with antibiotic therapy 15 days at home and
recovered. No laboratory diagnostic tests were done
on the human patients.

A further five persons who had been exposed to dead
animals were followed up for 24 days during the incu-
bation period, but no clinical signs and symptoms
appeared. No human deaths were reported in the area
in that period which that could have been due to undi-
agnosed anthrax. Meat from infected animals was not
consumed because the carcasses were destroyed after
appropriate transport. The meat from the first slaugh-
tered heifer was not available for investigation and
may have been used to feed pets.

Control measures

After the outbreak was reported following the death of
the second animal, the veterinary authorities ordered
control measures:

e a ban on releasing animals from the infected pas-
tures for the duration of the outbreak and the risk
of spread (six weeks),

a ban on the slaughter of sick animals,

prohibition of the use of milk and dairy products, or
meat, skin and other products, as well as the sale
of animals with clinical manifestation of illness or
suspected to infection,

vaccination of cattle, sheep, goats and Equidae,

prohibition of butchering of dead and sick animals,

disinfection of places where a dead animal had been
kept.

The population of affected areas was encouraged to
report all animal deaths to the veterinary authorities,
to treat carcasses of dead animals only in accordance
with the instructions of experts, to limit the number
of persons present in contaminated yards, to use pro-
tective equipment in contact with the animals and to

disinfect it after use, and to contact a medical serv-
ice immediately in case they developed fever or skin
changes. Educational material about anthrax was dis-
tributed to households in affected areas.

Discussion

Currently, very few cases of anthrax occur in developed
countries [14], but in developing countries anthrax con-
tinues to be an important infectious disease. The inci-
dence of infection can be reduced dramatically by the
vaccination of animals at high risk, along with improve-
ments in industrial hygiene [15]. In Serbia routine vacci-
nation of livestock against anthrax is not implemented
regularly but is carried out only in areas where this
bacterium is present in the soil and nature.

The three probable human cases of anthrax in Bocar
we describe here could be a result of feeding cattle
with hay and grass on pastures which had high ground
water following heavy rains during spring. Several
studies have shown that meteorological factors such
as shifts between rainy and dry periods can contrib-
ute to the migration of anthrax spores on the surface of
pasture land and contamination by anthrax spores [16-
20]. Under adverse environmental conditions, e.g. after
release into soil from dead or dying animals, the veg-
etative bacilli die but endospores survive. The spores
are remarkably resistant to a range of adverse environ-
mental conditions such as temperature, desiccation,
pH, chemicals or irradiation, which makes decontami-
nation difficult.

As anthrax spores can persist for a long time in the envi-
ronment, decontamination of the ground and vaccina-
tion of animals are important public health measures to
prevent further cases in animals and humans and they
should be continued even after several anthrax-free
years. Existing programmes of prevention and control
of both animal and human anthrax need to be evalu-
ated and the surveillance system enhanced, including
the development of laboratory diagnostic capacities
for human anthrax in Serbia. The enhanced surveil-
lance system requires close collaboration between
services for the prevention and control of human and
animal diseases, and prompt reaction of both services
after reports of possible cases of anthrax.
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