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ABSTRACT

Malignant anthrax is a serious health and agricultural problem in Russia. Since 1900, >70,000 outbreaks of |
people and animals have been reported in Russia. Adequate veterinary measures have led to a decrease in the
in livestock, which is the main causative agent. Moreover, the incidence of human illness has decreased, v
facilitated by routine immunization of the population exposed to occupational risk of infection. However, despit
taken, epizootics and epidemic foci of anthrax are registered annually. As a result, anthrax occur often amo
these areas.

This study discusses the modern course of the cutaneous form of anthrax, which was analyzed during the treat
from two foci of anthrax infection in the Voronezh region in August—October 2023. The novelty of this observ
opportunity to present to readers the evolution of skin changes in the carbunculus variety of cutaneous anthra
stages of ulcerative process development to almost complete recovery

Keywords: anthrax; history of anthrax study; origin of the name of the disease; classification; variants of the
cutaneous form of anthrax; case report.
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INTRODUCTION specic antibodies in a blood serum sample through iFA, a
itive in vitro allergy test using %.ow cytometry.

5%22, vaccination against anthrax was performed |
ng}iguent entities of the Russian Federation; 7,929 pec

Its, 142 children) were vaccinated for the “rst timm
ounted for 97.3% of the shaped plan (8,131 peoy
ions, 32,101 people (31,801 adults, 300 childre
ered by revaccination. The revaccination ple
eople) against anthrax was completed in 90.8%
2, a tense epizootiological and epidemiologic:
regarding anthrax was recorded in six neighboril

Anthrax has been, is, and in the foreseeablésl Plll?;'ﬁ
will be a serious problem for healthcare and agricgg%r
Russia. Since 1900, more than 70 thousand out
infection among humans and animals have been r mgﬁsr%
in Russia [1]. Adequate veterinary measures haveinn%/
to a sharp decrease in the morbidity level in livesto r\é’h
is the main source of its causative agent. Simult
the incidence among humans decreased, which wag

facilitated by the introduction of sanitary and epidengi ad

surveillan_ce at enter_pris_es processing raw _animal "O8LftASs. In Azerbaijan, three foci of infection were note
and routine immunization of the population expas&fl,egions, with the disease aSecting nine heads
occupational infection [1]. Despite the measures igkelng three people. In Georgia, in August 2022, t
epizootics and epidemic foci of anthrax are regiSigleds cattle died from anthrax. In 2022, at least thre
annually [2]. Consequently, anthrax is registered quig Q@R tarm animal (FA) anthrax and nine cases of hurr
among residents of these areas. _ infection were recorded in four regions of Kazakhstan.
In 2022, two anthrax outbreaks were registereg tan, two anthrax outbreaks were registered in tw
Russian Federation in two areas of the North GaWegsUSvith infection of one head of cattle and six peop!
Federal District, namely, the Republic of Dagestan and,fenresumptive outbreak of infection was detecte
Stavropol Territory. In the Republic of Dagestan, afithesgRected infection of one head of cattle and thre
of March, a case of cutaneous anthrax was detectsdjp|@Newo cases of livestock anthrax infection hav
local resident. The infection occurred during forced 5@&%@‘50”% in Tajikistan. In Uzbekistan, anthrax wz
of a calf (cattle), which was performed without a velsima{¥d in a resident of the Syrdarya region. On th

examination. o Ukrainian territory in the Kyiv region, “ve heads of sma
An epidemiological investigation showed that “(Y&ﬁF@(‘('@oats) died from anthrax [4].

grazing was performed on pastures common o teS$§22 anthrax in people in non-CIS countries wa
villages, where the soil source of infection was g@goRied mainly in Africa and Asia. Human infections a
anthrax ground disposal was probably located. Bagaieig &sociated with eating the meat of sick and/or dead |
laboratory studies conducted at the Dagestan AnfidRig@¥ewith infected animals, and livestock products
Station of Rospotrebnadzor, a culture of Bacillus &jibragie cases of infection in humans have also bee
was isolated from a clinical sample of a patient (cruge@icte@ in some countries in Europe, North America, a
aSected skin). Using the passive hemagglutinationggg#fi@erica [3]. In the USA (Colorado), in July, two ca
antianthrax antibodies were detected in the patiergsHlRfith infection were con"rmed because of dressing tt
serum at a titer of 1:200. Five cultures were isolatgstde@¥es of dead cattle [5].
material from a slaughtered calf (raw meat, dried meataskigt August 31, 2023, cases (outbreaks) have bee
hoof, and excrement). At the reference center for nfegitREiREH since the beginning of the year in “ve constitue
the causative agent of anthrax (Stavropol Anti-Plaguerifigé8!iéf the Russian Federation: the Chuvash Repub
of Rospotrebnadzor), speci'c antibodies were deig®ied Ryazan, and Voronezh regions among cattle :
in the patient’s blood serum using the indirect %oyaspaesiot of Tyva in horses) [6]. There are no grounds
antibody (iFA) method. A positive result was obtaipeeff@rthat these are the last cases this year.
an allergy diagnostic test (allergotest) with anthrax all@ig@max has been known to clinicians since time
in vitro using %cow cytometry, and the "nal identi"gaieen®irial; however, the variety of infection mechanism
B. anthracis strains was performed. and transmission routes, ambiguous interpretation of th
In June 2022, in the Stavropol Territory, a<er diedsingathogenetic aspects of the disease, and variab
beef, a resident of Rozhdestvenskaya village felkiihigaélhmanifestations are re%o.ected in the simultaneo
anthrax. The forced slaughter of a sick bull, not vasginatee of various classi“cations, each of which has bo
against anthrax, was performed on her personal farrardéthpatiherents and opponents. For fairness, most dispu
an antemortem veterinary inspection. are purely theoretical because anthrax is a rare disease, &
The clinical diagnosis of cutaneous anthraxthe ribmber of real experts who have the right to express th
patient was established based on a characteristiogihieals signi“cantly less than the number of disputants.
presentation and epidemiological history, con"rmedh lggneral, the study of anthrax and its origin are uniqt
the results of laboratory tests conducted at the Stawapglways. Anthrax was widely known in ancient Rus &
Anti-Plague Institute of Rospotrebnadzor, namely, Retsitian the 18th century. It was o<en confused with oth
of B. anthraci®NA in the samples of the aSectedepkinptic diseases called “cattle pestilence,” “cow death,” &
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“cattle dieoS.” The name “anthrax” appeared in Rusatabrdgdy discussed in advance by this board,” probal
in the 1780s, although the clinical symptoms of thigefessiageto the reports of S.S. Andreevsky.
were described by Russian doctors much earlier [7]. Thre 4892, a description of anthrax was made by the
researchers to mention anthrax in Russia were doctwadquarters physician Mikhailo Gamaleya, who publish
the Kolyvano-Voznesensk factories, Abram Eshke #imel @dik#a “On Anthrax and its Folk Treatment” in Perm (Fig
Nozhevshchikov. A. Eshke submitted an essay to the Metii€@8, based on the reports of S.S. Andreevsky, as w
OCEce titled “Brief news about Kolyvan and surroundasgtheeasrks of A. Eschke, N. Nozhevshchikov, |. Peters
about the diseases raging there among people and dindstdckiGamaleya, the medical board published a “Bri
and “nally about herbs growing and minerals in sondeptagason of anthrax, containing preventive and healir
in Siberia.” It describes a disease that aSects livesteansnfbr the bene™t of the common people, selected fro
people and whose clinical presentation is similar to tthatougiv notes and experiences sent to the Medical Boa
de"ned as anthrax. (Fig. 2). This is a popular scienti"c work for several reader
Further study of anthrax was continuethel®fore, the main attention was paid to information abo
N. Nozhevshchikov, who succeeded A. Eschke as thdgutrantive and “healing” remedies recommended for tl
Kolyvan—Voznesensk factories in 1758. In a repodisesgdat that time. The essay indicated that in the g
St. Petersburg in 1763, he wrote: “At all the factoagsihsteanthrax, prevention is much more important tha
and in their departments, the prescribed pestilencthelidpyotTo achieve this goal, there are two ways of mea
happen to people, but it happens every year in rizanegulprotecting and providing healing to those infecte
Kolyvan in the mines and factory departments in settidmantisrax; but as we know, it is incomparably easier t
and villages, mostly in the month of July and the pr&tviealf the causes of anthrax than to heal those alrea
of August, while the great heat continues, in péoieleteaf with it” [7].
both genders there is a kind of boil, similar to pestileoicelecades, there was (and still is) the opinion tha
boils or carbuncles; here this disease is called anthlilaercan occur in cutaneous, pulmonary, gastrointestin
and a spot, and a wind-borne disease in the villagesptido@gd some other (e.g., oropharyngeal) forms (ICD-1
the Irtysh line, that is, in Yamyshevskaya, Simipolatigiayia, determined by the mode of infection, place c
Ust-Kamenogorsk, Biysk and other fortresses, thigp&ihdgeih permeation, etc. [10]. However, even earlier, sol
boils is called an unknown disease”; “...back in Eithpotheonsidered the identi“cation of such a variety of forr
soldiers and Cossacks sent to build the Yamyshevskapaisti"ed. Professor N.K. Rosenberg (1938) conside
fortress were infected, therefore we can concludeittzguptiopriate to recognize only two main forms of anthra
aforementioned disease has been circulating incB&ertas (most common) and septic (rarer) [11]. P.N. Burge
for a long time” [8]. The clinical symptoms of theatide@se Rozhkov declaimed actively against the separat
described by N. Nozhevshchikov enabled us to baidfethe thestinal and pulmonary forms of[&jithidis
this was a cutaneous form of anthrax. situation is extremely reminiscent of a dispute about th
In 1786, the senate proposed to the medical boamkisteroe of an independent form of plague such as intesti
a special commission to the Chelyabinsk district to ptagyehé&he clinical and symptomatological complex ar
disease, which was causing great damage to peppteoandtomical presentation are most consistent with tt
livestock. The board chose the headquarters physicidini§taparto localized (most o<en cutaneous) and generaliz
Semyonovich Andreevsky (1760-1818) for this purposseptienand visceral forms of anthrax.
1786 to 1789, he studied in detail the disease that was littlenans, anthrax most o<en manifests as an infectio
known at that time. He collected several clinicalotdksesexternal integument and is rarely complicated b
and performed a pathological autopsy. To study anthdetailsepsis; moreover, a primary generalized infectic
the disease course, he conducted an infection expasindenelop, manifesting in as a pulmonary or intestin:
on himself. The result of his work was two repoftsnfOn this case, a certain duality and inconsistency in t
Anthrax,” sent to the Medical Board in 1778 andoti#88ation obviously arises. It is both a “generalization” al
was S.S. Andreevsky who was the “rst to call theatisadsmtion of the process locality (“pulmonary,” “intestine
“anthrax,” considering not the place of origin of thdati®sdsén recent years, intestinal and pulmonary forms ¢
but the place where he studied it [9]. In fairness, tlamttitgpofare still considered not as independent but a
Troitsk, where he performed medical activities, is lamateldpmg hematogenously, i.e., formally secondary (anal
the Chelyabinsk region, in the Southern Urals, andsceréiimgococcal meningitis).
not in Siberia. Recent research shows that with the so-called intesting
Somewhat later, in 1790, the headquarters physicitre process does not develop according to the seemin
Ivan Peterson published a book in Tobolsk entitledbRiddrsepattern of “enteral infection—intestinal carbuncle
Description of the Disease Called in Siberia Wind orlimghiaeenitis—generalization” but in the exact opposite we
and in 1795, he sent this book to the medical boardatdalyindinfection—-lymphadenitis—generalization—intestin:
approved the book, the board indicated that “thiscdibeasde,” i.e., the pathogen does not move from th
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Fig. 1.Title page of Mikhailo Gamaley’s essay “On Anthrakig: (2/92jtle page of the Medical Board publication “A Brie
Description of Anthrax...” (1796).

intestine into the bloodstream but from the bloodsfezapecically to the cutaneous form of anthrax in its mo:
into the intestinal lumen (Fig. 3). common carbunculosis variety. International authors use t

Nowadays, it is advisable to distinguish betweententy tewathrax” speci“cally with the type of anthrax carbunc
main forms: localized (cutaneous) and septic (gen@raliz¢il. Gre@k's— ™ “coal”).

Simultaneously, there is not some independent, Negurly all authors divide the cutaneous form of anthra:
“intestinal,” form of anthrax but “a generalized fdepemding on the nature of local phenomena, into seve
anthrax with predominant damage to the intestines¢linical variants, which has been the subject of numerot

Naturally, generalized forms of anthrax can be phim&y, in both Russia and other countries. However,
independent, or secondary and develop from a cptasentjshere is neither a “rmly established term for thi:
(most o<en) lesion. form nor a clear, unambiguous formulation of visible ski

With this approach, there are no problemghuaiipes [13].
determining the place of rare forms of anthrax inTthe term “pustula maligna,” coined by M. Enaux an
classi"cation, as the oropharyngeal form will be clasSifedissier [14] in 1785, was initially a clinical designati
as a localized form, and the meningeal form will be &assitenitain form of anthrax, and one of its manifestatior
as a primarily generalized form. was a speci“c skin lesion.

For a general practitioner, this approach is the @eoatlually, this original meaning of the term “pustule
acceptable because it explains and eliminatesnaligha” was forgotten and, since the beginning of the la
“inconsistencies” in the epidemiological and clinicatespeygtsvas interpreted only as an unsuccessful designati
that naturally arise when managing this category of gfaskintschanges of anthrax origin [15, 16]. However, in i

However, such a seemingly “simple” form of aritfir@at meaning as a speci“c clinical form of the diseas
as cutaneous has an interesting history and ambidutsisharacteristics, this term was used until the midpoil
(in diagnostic, prognostic, therapeutic and otheoftéhms)entieth century [17, 18].
interpretations. In general, the term “anthrax,” both i@ufrently, instead of pustula maligna as a term denotin
past and at present, is used by most Russian aathihrsxdesions of the skin, the term “anthrax carbuncle”
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was the dissertation of P. Bogdanov [27], which he publist
in 1863. The author adhered to the classi“cation of th
W.Th.l. Spinoa [28], which received general recognition
that time:

1. Carbunculous fever (febris carbunculosa)

2. Erysipelar form (erysipelas carbunculosum)

3. Pustular form (pustula maligna)

4. True carbunculous form (carbunculus magnu).

Four years later, in 1867, P. Lyubimov published a study tl
provided the “rst complete description of the clinical form
of anthrax in humans and is still of practical interest [29
He analyzed “ve forms of anthrax, isolated malignan
edema into a separate form, as previously described

Fig. 3.Interstitial carbuncle. I. Bourgeois [21], and arranged the clinical forms in order
greatest prevalence:

Maligpant pustule (pustula maligna)

usually used, from which one of the most common YR Sunculous erysipelas (erysipelas carbunculosum)
cutaneous anthrax, the carbunculous form, gets i rﬂﬁ‘rﬂsghant edema (edema maigna)

However, similar to the previous term, it has its draX\'/bﬁc buncl b | . i

the main one being that the term “carbuncle” meaps algenant carbuncie (car' unculus contagiosus maligna
- . . . D, tinculous fever (febris carbunculosa)

purulent in%.ammation of a group of hair follicles I3N'IE l&;imov examined in detail the most common rs

sebaceous glands opening in them, resulting in ne%qﬁj]'s nthrax, a malignant pustule (carbuncle), an
purulent melting of surrounding tissues. ' y

: S : hasized that th le size i I iS
To avoid the shortcomings inherent in the terms?@!%@saed at the carbuncle size is usually very diSere

. Barely noticeable spot to a silver ruble size and mo
mal_lgnaan_d anthrax czirburElQI. Shlya!fhov sugge arbuncles also have diSerent localizations. Accord
calling skin changes “necrotic ulcers” [19]. Howe bh

Ruthor, carbuncles are not formed only in the scal

designation c_annot be con_sidered quite _su_ccessfl_J %%‘?‘Hﬁ% disease severity and edema size, the patient
out of the entire mass of signs characteristic of skip [¢SI98%ter a proportional relationship between carbunc
in anthrax, only one necrosis appears in this term, WRigh Sfedema area.
consequence of other, very complex pathological phena&siding to the author, carbunculous erysipelas (form |
At one time, the term “anthrax” was criticized bec%“&ﬁitt@?are. Its peculiarity is the development of not a typic
formation of a true ulcer represents only one of the staggsthitlg in the “rst days of the disease but of a peculi
development of skin lesions [20]. A similar evolution wag afation of the skin, reminiscent in appearance
with the other term “edema maligna,” which was ingpgkjggths with numerous blisters “lled with light contents
into medical practice by I. Bourgeois [21] in 186L. InighdiiSore, the changes at the site of the vesicles ace
term, like pustula maligna, was only a clinical chargaigFfSening are not diSerent from the changes at the s
of one of the forms of anthrax, which was characteyjzg@ R¥ijon in malignant pustule (form 1).
the development of edema without the prior occurrence ph#iing is characterized by the appearance of edern
lesions (necrosis). However, shortly a<er the publicatigiifith®bvious warning signs. The swelling increases ve
work by I. Bourgeois, Fr. Koranyi presented data indigalilythevers a large area, but is rarely dense, even in t
inappropriateness of isolating a variety of this cutanegatgderMer 3-4 days, blisters are usually found at the sit
of anthrax into a separate, independent form becaus@plkgaf®s, which quickly open, and necrosis subsequen
of anthrax edema, or, as it is sometimes called, maliggapk in their place. This form is usually very sever
edema, are accompanied by necrosis with subsequenpteansiii®na lethal outcome, and during recovery, rough sca
to a scab apd scarring [22]. Thus, according to Frrdfesam\t the site of necrosis.
this form diSered from the previous form only in its opggh 4 (malignant carbuncle) is distinguished not onl
M.M. Beloglazov also shared a similar point of view; hgybeligiesl signs but also by the route of infection. Form
that there is no separate, edematous form of anthrax dagoifatng to P. Lyubimov, develops when infected throu
is only a quantitative diSerence in the prevalence of eslemgadtsointestinal or respiratory tract. In this form,
density, skin color changes, etc., which is determingihultéin@ously with the appearance of a carbuncle in al
carbuncle location [15]. Despite these objections, mobbaytheast, “general phenomena” develop with a lethe
still identify anthrax edema as a separate type of cotaoemes usually acer 1-4 days. According to the clinics
anthrax [16, 23—26]. course, routes of infection, and outcome, form 4 is close
In Russia, the “rst work that provided a brief dedoniptibrearbunculous fever (apoplectic anthrax). It is pecul
of the clinical forms of anthrax and gave their clas$dicasigapid course without carbuncle formation.
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If we translate the dissertation and classi"cataterofal specialist in infectious diseases of the Vorone:
P. Lyubimov into modern (Russian) language, we VRkgibtaitdealth Department, and cutaneous anthrax wi
the forms of anthrax such as localized (resp. Eutarsespected. The patient was referred to Voronezh Medic
carbunculous, bullous, and edematous) and geferatd@dCHEMC No. 8.
(intestinal, pulmonary, and septic). As the saying @ueApgust 18, 2023, at 4:23 p.m., Patient P. was admit|
comment is needless for Ecclesiastes said, “What toathbeafectious diseases building of VCCHEMC No. 8 \
will be again, what has been done will be done agaignthdéhat did not exclude cutaneous anthrax. He we
is nothing new under the sun” (Bible. Book of Ecdiesipisadiged in the anesthesiology and intensive care ur
or Preacher). Biological material was promptly collected for laboraton

In this study, we review the characteristics of thet@ssifigrfolood, contents of ulcers, washings from the surfas
course of cutaneous anthrax based on an analyd¥ tbe thiger, scab, and blood).

treatment of patients from two foci of anthrax infectiép@m admission, the patient's condition was severe. |
the Voronezh region in August—October 2023. had clear consciousness. His skin was %o.esh-colored, w

normal moisture. On the skin of the upper extremities in tl

area of the dorsal surface of the right hand, an ulcer wit

DESCRIPTION OF THE CASES necrotic contents in the center with a diameter of 6—7 ci
C was identi"ed on hyperemic and swollen skin. Similar ulce
ase report 1 were noted on the index "nger of the le< hand (up to 2 cnr
Patient P., born in 1971, registered and livingyiffetR@irface of the le< forearm (up to 7-8 cm in diameter
Voronezh region, Paninsky district, received igpgiesirface of the right forearm (up to 3 cm), and oute

treatment at the Voronezh City Clinical Hospital of Esnefgeney the right shoulder (2 cm in diameter) (Fig. 4).
Medical Care No. 8 (VCCHEMC No. 8) from August 18, 2023,

to September 29, 2023.

On August 10, 2023, P. performed the slaughter of FA
(1.2-year-old heifer) at the homestead. He had three heads
of cattle (a cow, a 1.2-year-old heifer, and a 4-month-old
bull), 17 pigs, and chickens in the household. The cow was
vaccinated against anthrax, whereas the heifer and bull were
not. He performed the slaughter because “the heifer was
upset.” It was also revealed that a pig died on August 19,
2023 (the cause was not established).

The patient lives at home with his sister and nephew
(examined and healthy). He did the slaughter, and his
sister helped him (she held the cow by the horns). Ac<er
slaughter, the meat was taken by resellers (found through
an advertisement in the newspaper) and sold without proper
veterinary control at one of the markets in Voronezh. The
skin and bones of the slaughtered animal were thrown into
the rear yard.

Patient P fell ill on August 14, 2023. His temperature rose
to 37.7°-39.4°, and a spot papule ulcer appeared on the
right hand and right shoulder. On August 17, 2023, an ulcer
appeared on the le< index “nger, hand, and forearm, with
persistent fever up to 39.8°, and noted burning sensation in
these places. The ulcer on the le< forearm was independently
treated with chlorhexidine. He “rst sought medical help at
the Paninsky District Hospital on August 17, 2023, was
examined by a surgeon and a dermatologist, was diagnosed
with allergic dermatitis, and desensitizing therapy was
recommended. The next day, August 18, 2023, he returned
to the district hospital again because his temperature did not
decrease. He noticed an increase in the ulcer size on the le<
forearm with the formation of a black scab. He was examined
by a dermatologist and an infectious disease speciltist4TiP&tient P. Multiple anthrax carbuncles on both arms,
patient was remotely consulted by telephone with tlag 8hiethe iliness.
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394

CASRPORS Vol. 28 (6) 2023 Epidemiology and Infectious Diseases

The upper limbs up to the middle of the shoulder Avetemmon urinalysis (CUA) dated August 18, 202
swollen. The swelling had a gelatinous consisterexeaad the following: transparency, transparent; color, lig
was painless on palpation. Axillary lymphadenitis yetldvgtheaction, 5.5; protein, 1 g/L; leukocytes, O in the "e
sides was up to 2.5-3.5 cm and was sensitive to paElp@ienerythrocytes, 0.6; density, 1,030.

Visible mucous membranes were of normal color AaGHA dated September 26, 2023, revealed the followil
moist. The tongue was clean and moist. Nasal draafiagency, transparent; color, light yellow; reaction, 5.
was free. Tlgopharyngeal cavity was calm and desain, none; leukocytes, 75 per “eld of view; erythrocyte
His body temperature was 37.9°. The chest wasOr8gdkmsity, 1,030.

and symmetrical. Percussion above the surface oA tiiechemical blood test dated August 18, 2023, reveal
lungs revealed a clear pulmonary sound in both luhgs fdlleeving values: aspartate aminotransferase (AST
respiratory rate was 16 per minute. Pulse (heart r@)UAMlgsalanine aminotransferase (ALT), 172 U/L; gluco
91 beats per minute, rhythmic, with moderate vol@xe mndL; urea, 6.0 mm/L; creatinine, 0.072 >m/L; tota
tension. Blood pressure was 142/93 mmHg. Saturdiilimubirgs3.0 >m/L; lactate dehydrogenase (LDH), 506 U/L; tc
96% (without oxygen support). The abdomen waspsmeian@9 g/L; albumin, 41 g/L; ferritin, 526 >g/L; C-reactiv
painless on palpation. The liver and spleen were noppatigakleRP), 200.0 mg/L; and procalcitonin (PCT), <0.5 ng
CVA tenderness in the lumbar region was negative oA batbhemical blood test dated September 26, 202:
sides. Urination was free and painless. Defecatienmeanlad the following: AST, 27 U/L; ALT, 49 U/L; gluco
regular, with formed stool. 5.3 mm/L; urea, 4.7 mm/L; creatinine, 0.078 >m/L; tota

The necessary treatment (400 mg cipro%.oxadimbiwo5.0 >m/L; LDH, 244 UJ/L; total protein, 70 g/L; album
times a day for 14 days + 200 mg doxycycline twé grugegerritin, 300 >g/L; CRP, 18.0 mg/L; PCT,.<0.5 ng/mL
a day for 10 days) was prescribed. The disease courgen\eectrocardiogram dated September 6, 2023, show
moderate. The temperature has returned to nornrad sigae of acute coronary pathology.

August 20, 2023. Ultrasound examination of the abdominal organs ol

He was discharged with clinical recovery as an dbgmtiember 18, 2023, revealed ultrasound signs of diSu
on September 29, 2023, acer scab shedding (acbardjag in the liver and pancreas.
to SP 3.3686-21 “Sanitary and epidemiological requirdmémésbiomaterial of the patient (samples of the aSecte
for the prevention of infectious diseases”). skin, such as wound contents, vesicle contents, woun

The “nal diagnosis at discharge was 22.0 Aatrag®, and wound scab) sent to the reference cente
cutaneous form, without complications. The patieatpspenerase chain reaction (PCR) study revealed B. anthr
a total time of 42 days in the infectious diseases Db&pitE@tudy No. 821-842 dated August 19, 2023, at t
The dynamics of the skin manifestations of antt8tavrapmol Anti-Plague Institute of Rospotrebnadzor) with
presented in Figs. 5-10. on the green channel of 24.18-31.56 and Ct on the yell

Further examination was performed. channel of 21.69-28.23.

Multislice computed tomography of the chest (CMiIS@1§ remaining samples (soil from a pasture, wast
dated September 18, 2023, showed no CT signs afSdoaioan ax, wash oS from a rope, cattle skin, litter, ar
in"Itrative changes. grass from pasture), DNA of the anthrax pathogen was r

A coagulogram dated August 18, 2023, revedktdcta.
activated partial thromboplastin time (aPTT) of 43ritlse blood serum of Patient P., using the indirect meth
a prothrombin index (PTI) of 98.6%, D-dimeof ¥&werescent antibodies (an additional study method of
of 1,138.6 ng/mL, and “brinogen of 5.5 g/L. reference center for monitoring the anthrax pathogen usil

A coagulogram dated September 26, 2023, revealedexip&fimental test system produced by the Stavrop
of 33 s, PTI of 86%, D-dimer of 106 ng/mL, and “AritieBlague Institute of Rospotrebnadzor), speci“c antibodi
of 3.6 g/L. to the anthrax pathogen were not detected.

INF to Tr. Pal. was negative (August 18, 2023), BufkG allergy diagnostics with anthrax allergen in vitro usir
HBs was negative (August 18, 2023), HVC was%egatjtemetry in a blood sample from Patient P., the intensit
(August 18, 2023), and HIV was negative (August X8BD@B2Xpression on basophils was 1.1% (negative result).

Complete blood count (CBC) dated (August 18, @028lgust 20, 2023, PCR determination and bioass
revealed Hb of 152 g/L, erythrocytes df/,§BatHdets on laboratory animals registered positive results wher
of 136x20Q., leukocytes of 8.2%]1Gtab of 3%, segm. &famining animal biomaterials (skin).

79%, eos. of 1%, lymph. of 15%, mon. of 2%, and erytAro®teergency regimen was introduced in the regio
sedimentation rate (ESR) of 80 mm/h. by Decree of the Governor of the Voronezh Region da

CBC dated September 26, 2023, revealed Hb afAdgdsy2Q, 2023, No. 144-u, “On the establishment of restric
erythrocytes of 4.58%1(latelets of 23P410eukocytes measures (quarantine) for anthrax disease in certain territor
of 6.6xH¥0, stab of 1%, segm. of 68%, eos. of 2%, |pintbie ¢faninsky and Novousmansky municipal districts of t
28%, mon. of 1%, and ESR of 30 mm/h. Voronezh Region,” until November 16, 2023.
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Fig. 5. Anthrax carbuncles on the dorsum of the riglticha@d,Anthrax carbuncles on the dorsum of the right hand
day 3 of the illness. day 7 of the illness.

Fig. 7.Anthrax carbuncles on the dorsum of the righFigargl; Anthrax carbuncles on the dorsum of the right hand
day 16 of the illness. day 29 of the illness.

Fig. 9.Anthrax carbuncles on the dorsum of the right han&jglag041Anthrax carbuncles on the dorsum of the right hanc
of the illness. The scab was rejected on the 40th day of di&ye63.of the illness.
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From September 5 to 6, 2023, four patients fronDtheSeptember 7, 2023, patient K sought medical he
Bogucharsky district of the Voronezh region were fadmitkedinfectious disease specialist at the Bogucharsk
to the infectious diseases department (medical centeidtotthdospital. She received remote consultation over t
VCCHEMC No. 8 with signs that did not exclude mlegremes from the chief external specialist in infectiou
anthrax. Biological material was promptly collectiésedses of the Voronezh Region Health Department. W
laboratory research at the Center for Hygiene and Epglespiciogy of a cutaneous form of anthrax, the patien
in the Voronezh Region and at the Stavropol Anddagfierred for hospitalization to the Medical Center c
Institute of Rospotrebnadhkerresults of the prelimingi@CHEMC No. 8.
epidemiological investigation revealed an infection outhealives with her husband, and he has no signs of tt
that arose in the Batovka village, Bogucharsky distritfhegser@ccording to preliminary information, the beef wa
on the personal farm of individual entrepreneur B,parblidsed by a reseller in the village of Batovka, Boguchar:
died on September 01, 2023, and its meat was subsgegiantiyhere anthrax cases were detected.
sold (without veterinary control). On September 07, 2023, at 15:47, patient K was admitt

Further, a<er contact with meat purchased fram tHeeinfectious diseases buildingv@GR&EMC No. 8
abovementioned farm, from September 6 to 7, 2028 &dgins that did not exclude cutaneous anthrax. She w
more patients were admitted. hospitalized in box No. 9 of the anesthesiology and intens

All patients were diagnosed with a cutaneousaferomit. Biological material was promptly collected fo
of the disease of moderate severity. All patients kgeeisesty testing (blood, contents of ulcers, washings fro
antibiotic therapy (400 mg cipro%.oxacin two timgse as@ddce of an ulcer, scab, blood, and swab from th
intravenously for 14 days + 200 mg doxycycline tetgdémnasd nose).

a day for 10 days), according to clinical recommendaligsys.admission, her condition was moderately sever:
Acer scab shedding, all patients were discharged &o@ izl clear consciousness. The skin was %.esh-colol
hospital under the supervision of outpatient specialigigrahibyenal moisture. Black scabs with a light rim were

primary healthcare facility. observed on the third "nger of the right hand with a diamet
of 2.5 cm, on the third “nger of the le< hand with a diamete
Case report 2 of up to 3 mm and up to 2 cm, on the second “nger of tt

On September 7, 2023, patient K, born in 1976, iegistarédip to 5 mm, and on the “rst “nger of the le< hanc
and living in the Voronezh region, Bogucharskyugistristmm (Fig. 11).
Boguchar, came to the Bogucharsky District Hospitaaitite swelling of the hands was noted. Axillary
signs of the disease that did not exclude anthrax. lymphadenitis on both sides measured up to 2-3.5 cm a
The anamnesis revealed that on August 29, 202@&agaiemitive to palpation. Visible mucous membranes we
K bought meat from a reseller in an unauthorizedf pl@egal color and moist. The tongue was clean and moi
without checking for information about veterinary as#idbreathing was fre@rdplearyngeal cavity was calm
The patient cut the meat for storage (she had cutarcin. The body temperature was 37.0° . The chest w
“ngers of both hands during cutting) and did not eagiilaPand symmetrical. Percussion above the surface
September 2, 2023, itching and redness appearefieofurilye revealed clear pulmonary sounds in both lung
middle “nger of the right hand and on the “ngers offthe lespiratory rate was 18 per minute. Pulse (heart rat
hand on September 3, 2023. On September 6, 20@3sa86kbeats per minute, rhythmic, with moderate volum
element with an area of necrosis formed. The patieahgtaigsion. Blood pressure was 120/80 mmHg. Saturati
taking antibacterial drugs on her own (she took 2Q0ag@%% (without oxygen support). The abdomen was s
doxycycline in the evening) and made an alcohol gamp&istess on palpation. The liver and spleen were n
on both middle “ngers. palpable. CVA tenderness in the lumbar region was negat
on both sides. Urination was free and painless. Defecati
was regular, with formed stool.
The necessary treatment (400 mg cipro%o.oxacin two tir
a day for 14 days + 200 mg doxycycline two times a day
10 days) was prescribed. The disease course was moder:
She was discharged with clinical recovery as an outpatie
on October 02, 2023, acer scab shedding (accordin
to SP 3.3686-21 “Sanitary and epidemiological requiremet
for the prevention of infectious diseases”).
The “nal diagnosis at discharge was 22.0 anthrax
cutaneous form, without complications.

Fig. 11. Multiple anthrax lesions on the skin of both hands. SWéngatient a total time of 25 days in the infectious
of the hands. diseases hospital. Further examination was performed.
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CMSCT dated September 7, 2023, showed no CT signs of
focal or in’ltrative changes.

A coagulogram dated September 7, 2023, revealed aPTT
of 36 s, PTI of 82%, D-dimer of 475 ng/mL, and “brinogen
of 3.9 g/L.

A coagulogram dated September 28, 2023, revealed
an aPTT of 36 s, PTI of 80%, D-dimer of 519 ng/mL, and
“brinogen of 3.2 g/L.

INF to Tr. Pal. was negative (September 09, 2023),

AT/AG HBs was negative (September 9, 2023), HVC was
negative (September 9, 2023), and HIV was negative
(September 9, 2023).

CBC dated September 7, 2023, revealed Hb 0149 .9/ ; : N :
erythrocytes of 4,954 1(latelets of 189#{_’I,Oeukocytest1ljg'Elrﬁslimhrax carbuncle on the right middle “nger; day 10 ¢
of 13.5x0, stab of 4%, segm. of 69%, eos. of 1%, lymph.
of 22%, mon. of 4%, and ESR of 20 mm/h.

CBC dated September 28, 2023, revealed Hb of 148 g/L;
erythrocytes of 5.6%10platelets of 21PA10eukocytes
of 8.5x#0, stab of 1%, segm. of 49%, eos. of 1%, lymph.
of 45%, mon. of 4%, and ESR of 20 mm/h.

CUA dated September 7, 2023, revealed the following:
transparency, transparent; color, light yellow; reaction, 5.5;
protein, none; leukocytes, 75 per “eld of view; erythrocytes,

0.3; density, 1,015.

CUA dated September 28, 2023, revealed the following:
transparency, transparent; color, light yellow; reaction, 5.5;
protein, none; leukocytes, 0 in the “eld of view; erythrocytes,

0.3; and density, 1,030.

A biochemical blood test dated September 7, 2023,
revealed AST of 29 U/L, ALT of 28 U/L, glucose of Bi§ mBn/nthrax carbuncle on the right middle “nger; day 14 c
urea of 3.4 mm/L, creatinine of 0.045 >m/L, total bilthebiiness.

12.8 >m/L, LDH of 469 U/L, total protein of 74 g/L, albumin
of 44 g/L, ferritin of 63 >g/L, SRP of 20.0 mg/L, and PCT
of <0.5 ng/mL.

A biochemical blood test dated September 28, 2023,
revealed AST of 22 U/L, ALT of 20 U/L, glucose of 4.9 mm/L,
urea of 4.0 mm/L, creatinine of 0.071 >m/L, total bilirubin
of 6.8 >m/L. LDH of 294 U/L, total protein of 73 gl/L,
albumin of 47 g/L, ferritin of 128 >g/L, SRP of 0.0 mg/L, PCT
of <0.5 ng/mL.

Electrocardiogram dated September 07, 2023, showed no
signs of acute coronary pathology. Ultrasound examination
of the abdominal organs on September 18, 2023, showed
ultrasound signs of diSuse changes in the liver and pancreas.

In the patient’s biomaterial (samples of the aSected
skin such as lavage from a woundscan of a wouRid) $énfAnthrax carbuncleFam 15. Rejection of the crust
to the reference center, a PCR study revealed B.tagtlighiisidle “nger; day 20rofthe middle “ngers of both
DNA (research No. 473B dated September 07, 2098, IKefse hands; day 30 of the illness.
Stavropol Anti-Plague Institute of Rospotrebnadzor). In the
remaining samples (throat and nasal swabs and bl
of the anthrax pathogen was not detected. CBCPS%SSION

During hospital stay, photographs were taken ofTtige uniqueness of this study does not consist in th
dynamics of skin manifestations of anthrax, whidaswvigion of a rather ordinary situation when, to paraphra
continued in the outpatient setting. The results are pliegghtethe classic, the strictness of Russian sanitan
in Figs. 12-15. rules and regulations, including veterinary ones, wer
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compensated by the optionality of their implememittiome across similar cases in the available literature or

The questions of why the cattle were not vaccinateghe@gaiesiet. The print version of the article presents only t

anthrax, why all the rules for slaughtering livestoekosesggni“cant stages in the evolution of skin manifestatior

violated, and how the meat of a sick animal endest aptiffax, whereas in the electronic version of the journ:

the city market without appropriate inspection aretep9Reimics are traced in more detail.

the scope of the issues considered in this study. In this case,

the infectious disease service was at its best. Th

the high professionalism of infectious disease spe@ﬁp , IONAL INFORMATION

it was possible to make the correct diagnosis imnteatdiegysourcghis article was not supported by any external

when patients contacted them, which not only desauriegdf funding.

the subsequent adequate treatment approach and &owestitg interestshe authors declare that they have no

avoid possible adverse outcomes but also forced tmmgating interests.

sanitary and epidemiological service to work and prévémrsheontributioll authors made a substantial contribution

emergence of new cases. to the conception of the work, acquisition, analysis, interpretatio

data for the work, drasing and revising the work, ¢nal approval of

CONCLUSION \(;(:rtii(e)r\wlvgorkbe published and agree to be accountable for all asf
The authors consider their main merit to be prezenriéng for publication. Written consent was obtained fron

to readers the evolution of skin changes in the carlpmiemiguer publication of relevant medical information and all

form of cutaneous anthrax from the early stages of weesatpemying images within the manuscript in Epidemiology -

process development to near-complete recovery. Mfectiawe Diseases Journal.
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