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Abstract

Actuality. Rabies is an acute, progressive, incurable infectious disease accompanied by viral encephalitis. The main
reservoirs of the virus in wild nature are two genera of mammals, but the greatest danger worldwide is rabid dogs. Today,
rabies is registered in 150 countries and territories of the world, on all continents except Antarctica.

Aim. To assess the current situation regarding rabies in Ukraine in general and in the Vinnytsia region in particular, we
collected information on the current state of rabies cases and analyzed the medical record of a patient hospitalized with this
disease.

Results. The clinical case described by us is intended to draw attention to the problem of the rabies spreading, to raise
awareness of the consequences of this disease and ways of its prevention, since the problem is not only medical, but also
nationwide.

Conclusions. It is necessary to review the established restrictions and bans on hunting both throughout the territory of
Ukraine in general and in the Vinnytsia region in particular. It is worth paying more attention to informing the population with
the help of mass media and preventive work of doctors. It is advisable to take measures to strengthen control over
vaccination of domestic animals. It is extremely important to ensure that sufficient amounts of vaccine and rabies
immunoglobulin are available.

The information provided will be useful to infectious disease doctors, epidemiologists, traumatologists, family doctors,
and students of medical universities and colleges.
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BEWEHCTBO - UHO®EKLIUOHHOE 3ABOJIEBAHME
C NIETANbHbLIM UCXOAQOM (KIIMHUYECKUM CITYUAMN)

AOmuTtpo B. Manuii, https://orcid.org/0000-0001-6537-6912
Fanuna 0. MoxHun1,
OneHa O. BonHanoBuu1

. HauuoHanbHbIM MeguUUHCKUIA YHUBepcuTeT uMmeHun H.U. Muporoa, r. BuHHMUa, YkpauvHa.

AkTyanbHoCTb. beleHCTBO — 0CTpoe, Mnporpeccupyiollee, Heuaneuumoe WHEeKLUnoHHoe 3abornesaHue,
COMPOBOXAALLEECS BUPYCHBIM dHLedanuToM. OCHOBHbIMK pe3epByapamit BUpyca B AMKOW NPUpOoAe SBNSITCS 4Ba poda
MITEKOMUTAILLMX, HO HaMbOMbLUY0 OMAcHOCTb BO BCEM MWpe MpeacTaBnsioT beweHble cobaku. CerogHs OelleHCTBO
3aperucTpupoBaHo B 150 cTpaHax U TeppuUTOpUSIX MUPa, Ha BCEX KOHTUHEHTaX, KpoMe AHTapKTUIbI.

Llenb. [1ns oueHku Tekywiei cutyauum no GelleHcTBy B YkpauHe B LeNoM U B BMHHUMLKON 0BiacTi B YaCTHOCTW Mbl
cobpanu mHhopmaLMio 0 TEKyLLEM COCTOSHUM CryyaeB BelleHcTBa W NpoaHan1anpoBany MeauULMHCKYIO KapTy nauueHTa,
FOCMMTaNN3NPOBAHHOIO C 3TUM 3ab0neBaHNEM.

MonyyeHHble pe3ynbTaTbl. ONUCAHHbLIA HaMW KIWHUYECKUA CMyyail MpW3BaH MpUBNEYb BHUMaHWE K npobrneme
pacnpocTpaHeHus BelleHCTBa, NOBBLICUTL OCBEAOMIIEHHOCTb O MOCMEACTBUSIX 3TOrO 3aboneBaHus W MyTsX  ero
NpodunaKTKM, NOCKONbKY Npobrema sIBNSETCs He TONbKO MEAMLIMHCKOMW, HO 1 OBLLEeHaLOHANBHOMN.

BbiBogbl. HeobxoamMmo nepecMoTpeTb YCTaHOBMEHHBIE OTPaHUYEHNS U 3anpeTbl HA OXOTY Kak Ha BCEWl TeppuTopum
YkpauHbl B Lenom, Tak u B BuHHWUKkoM obrmacTu B yacTtHocTW. CTouT ymenutb Gornblue BHAMAHUS WHGOPMUPOBAHMIO
HacemneHns C MOMOLLbI0 CPEACTB MAcCOBOW MH(opMaLmm 1 npodunakTuieckoid paboTsl Bpadel. LienecoobpasHo npuHaTh
Mepbl MO YCWNEHWKO KOHTPONA 3a BaKUMHALMEA OOMALUHWX XMBOTHbIX. YpesBblyaliHO BaXHO 0DecneuunTb Hanmnyve
[OCTATOYHOrO KONMYECTBA BaKLMHbI U aHTUPabnieckoro MMMyHornobynmHa.

MpenocTaBneHHass uHdopmauus OydeT nonesHa Bpavam-MHGEKLMOHUCTAM, SMUAEMMUONIoraM, TPaBMaTonoraMm,
CEMEVHbIM BpayaMm, CTyieHTaM MeAMULMHCKNX By30B U KONNEMKEN.

Knroyeenie crosa: beweHcmeo, Miaekonumarouiue, 2udpoghobusi, akyuHa, UMMYHO2/100YUH.

247



Clinical case Science & Healthcare, 2024 (Vol. 26) 1

Tyningeme
K¥TbIPY-OJIIMMEH AAKTAJIATbIH XY¥KNAJbI AYPY
(KFMIMHUKARNDBIK XXAFAAW)

Amurtpo B. NManuii, hitps:/iorcid.org/0000-0001-6537-6912

Fanuua 0. MoxHui1,

Onena O. BonHanosuu?

M. W MuporoBa aTtbiHAaFbl YNTTbIK MeAULMHA YHUBepcuTeTi, BUHHUUA K., YKpauHa

©3ekTiniri. KyTbipy-BupycTbiK SHUedanutneH 6Gipre xypeTiH xeaen, nporpeccuBTi, eMAeNnMenTiH yKnanel aypy.
TaburaTTarbl BUPYCTbIH, HEri3ri pe3epayapnapbl CYTKOpPeKTinepiH eki TyKbiMbl 6onbin Tabbinagbl, 6ipak 6ykin anemae eH
YIKeH Kayin-KyTbipFaH utTep. byriHri TaHga KyTbipy anemHiH, 150 eni MeH aymarbiHaa, AHTapkTugagaH 6acka bapnbik
KOHTUHEHTTEpAE TipKENreH.

Makcatbl. XKannbl YkpauHagars! xaHe acipece BuHHMLA 06nbICbiHAaFb! KYThIpY aypyblHbIH Kasipri xaFgaibiH 6aranay
YWiH 6i3 KyTbIpy aypybiHbIH Kasipri xafaaiibl Typanbl aknapaT XWHadblK XoHe OCbl aypyMeH aypyxaHara XaTKbl3blnFaH
HayKacTblH MeAULMHANbIK KapTacblH Tangagsik.

AnbiHFaH HaTUXenep. bi3 cunaTTaraH KNMHWKaNbIK XaFgan KyTbipyablH Tapany npobnemackiHa Hasap aydapyfa, Ochbl
aypydblH cangapbl MeH OHbIH anfblH-anmy xorngapbl Typanbl xabappap Gonyra OarbiTTanfaH, ©WTKeHi Macene Tek
MeanuMHarbIK eMec, COHbIMEH KaTap ¥NTTblK 60Mbin Tabbinagb!.

KopbITbiHabI. Xannbl YkpauHaga ga, BunHuua obrbicbiHaa ga GenrineHreH LiekTeynep MeH aH aynayra TbilbiM
canynapgbl KanTta kKapay kaxeT. bykapanblk aknapaT KypangapbiHblH KOMeriMeH XarblKTbl akmapaTTaHgblpyFa XaHe
AopirepnepdiH, NpounakTukanblK KyMbiCTapbiHa ken KeHin 6enreH xeH. Yi xaHyapnapbiH BaKkuMHauusnaygbl
Oakbinayabl kywenTy OoiibiHWa LWwapanap kabbingaraH xeH. BakuuHaHbIH XeHe aHTUpabusnbiK UMMYHOrMOOYNWHHIH,

KETKINiKTi BONybIH KAaMTamachI3 eTy ©Te MaHbI3abl.
bepinreH aknapat yKnanbl

aypynap Aaepirepnepixe,

anuaeMunonorTapfa, TpaBMaTtonorrapfa, oT0achInbIK

Aiopirepnepre, MeauUMHanNbIK XOFapbl OKy OpbIHAAPbI MEH KONMNEMX CTyAeHTTepiHe nanaans! Gonagbl.
TyliHdi ce3dep: KymbIpy, cymkopekminep, 2udpochobusi, 8akyuHa, UMMyHO2I00YLH.
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Introduction.

Rabies is an acute, progressive, incurable infectious
disease accompanied by viral encephalitis. Its causative
agents are neurotropic RNA viruses of the Rhabdoviridae
family of the Lyssavirus genus. The main reservoirs of the
virus in wild nature are two genera of mammals - Carnivora
and the genus Chiroptera, but the greatest danger
worldwide is rabid dogs [12].

Today, rabies is registered in 150 countries and
territories of the world, on all continents except Antarctica.

According to WHO, rabies kills about 60,000 people
every year. More than 40% of them are children and
adolescents under the age of 15, 95% of deaths from rabies
are recorded in Africa and Asia [12]. Economic losses from
this disease exceed eight billion US dollars [11].

In Ukraine for the last 30 years, the epidemic situation
regarding the incidence of rabies has been unstable. Even
in the pre-war years, the problem of rabies in our country
was quite acute, because more than 120,000 people sought
medical help related to animal attacks every year, and more
than 20,000 of them needed injections of rabies vaccine.

According to the Ukrainian Center of Public Health,
several cases of rabies among people are recorded every
year. The largest number (as many as seven) of them
occurred in 2007 [10].

With the beginning BoeHHbIX deitcTBuiA, which caused
restrictions on hunting and shooting of wild animals, in
particular foxes, which are an important reservoir of this
infection, the epizootic situation regarding rabies in Ukraine
significantly worsened [2].

In particular, in the Vinnytsia region, the number of
registered cases of rabies among animals has doubled over
the past year, and 87 cases of laboratory-confirmed rabies
among animals were registered in the region in 8 months.
The largest percentage was cats - 50%, dogs - 35%, foxes -
5%, 2 cases of rabies in cows were recorded [5].

The key factor in virus transmission is traditionally the
bite of an infected animal. After the virus passes through
the entrance gate in the area of the damaged skin, its
centripetal movement to the central nervous system occurs.
After replication of the virus, there is a centrifugal spread to
the main exit gate - the salivary glands. Although the
incubation period for rabies is usually 1-3 months,
occasionally the disease has been documented several
days or even years after exposure [13].

Potentially, rabies should be suspected in all patients
with a classic clinical picture and a concomitant history of
an animal bite, and the absence of such signs significantly
complicates  ante-mortem  diagnosis. A complete
understanding of the entire complex of pathogenetic
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mechanisms of rabies still remains a challenge for
specialists from all over the world, and modern treatment,
unfortunately, is not very effective and involves mostly only
palliative measures aimed at making the patient's death
less painful and tragic [14].

The attention of modern medical professionals is largely
attracted by the problems of preventing the occurrence of
rabies and taking measures before the onset of clinical
manifestations. A set of measures aimed at preventing
rabies includes careful treatment of wounds, administration
of rabies vaccine and rabies immunoglobulin [1, 2].

Since rabies is a typical zoonosis by its nature, it is
worth noting that the arsenal of knowledge, forces and
means available today makes it possible to completely
eliminate this disease among the main reservoir of this
disease - wild dogs, and the use of new vaccination
methods and technologies allows to significantly reduce the
prevalence of the disease among individual representatives
of wildlife. Nevertheless, despite the significant
technological progress achieved by mankind in the last
century, rabies remains a disease that is not paid enough
attention, and this is an important challenge for the modern
health care system [3, 15].

As of today, in the world, and in Ukraine in particular,
there are proven and effective measures for the prevention
of rabies. These include: control of the wild animals’
population density, trapping of stray cats and dogs, control
of compliance with pet care rules (timely registration, use of
muzzles), annual mandatory vaccination against rabies of
pets, especially dogs, control of the domestic animals’
transportation.

According to the Ukrainian rabies prevention protocol
for the prevention of rabies in people who are professionally
associated with the risk of rabies infection (workers of
veterinary diagnostic laboratories, hunters, etc.), it is
advisable to use a course of preventive immunization,
which consists of three intramuscular injections of the
vaccine. One year later and every three years thereafter, a
single re-vaccination is required if the person continues to
be in a high-risk area.

Domestic animals, in which an episode of human bites was
recorded, must be urgently delivered by the owner or a special
team for catching stray animals to the nearest veterinary
medical institution for examination and keeping under the
supervision of specialists for 10 days. In some cases, in the
presence of a protected yard or an outdoor room that can be
securely closed, after the permission of the veterinary medical
institution, as an exception, such an animal can be left under a
receipt from the owner, who undertakes to keep it on a reliable
leash in an isolated room for 10 days and submit for a
veterinary examination within the time specified by the
veterinarian supervising the animal. All medical institutions,
when addressing persons bitten, scratched, mauled by any
animal, as well as people who were injured during the
processing of carcasses, during the autopsy of the corpses of
animals that died of rabies, or during the autopsy of the corpses
of people who died of rabies, are obliged immediately provide
first aid to such person and send him to the trauma center
(department), and in its absence - to the surgical department
for prescribing and conducting a course of rabies vaccinations
[4].

Thus, in Ukraine, there is an approved, workable and
effective, at least on paper, rabies prevention and control
scheme. However, unfortunately, cases of this dangerous
disease are still registered not only among animals, but also
among people.

We would like to bring to your attention an extract from
the medical record of an inpatient.

Clinical case.

Patient B, 60 years old, was brought to the infectious
disease department of the Mogiliv-Podilskyi Medical Center
by the medical team at 10:00 p.m. with complaints of
pronounced general weakness, hyperkinetic movements,
orthostatic instability, and subfebrile body temperature.

From the medical history, it was established that for the
first time the patient felt sick two days ago, when he first
developed a headache, hydrophobia, and the body
temperature began to increase. In addition, it was possible
to learn from the patient about an episode of being bitten on
the lower third of the right hand by his own domestic cat,
which had been absent for one week, which had occurred
two months before the onset of the first symptoms. After the
bite, the patient treated the wound with a solution of brilliant
green, did not seek medical help, although the healing of
the wound was extremely poor. A few days after the bite,
the cat died.

Life history: the patient lives in a rural area, was retired,
periodically worked on his own homestead. Suffers from
CHD, atherosclerotic myocardiosclerosis.

The results of the objective examination: height 164 cm,
body weight 62 kg, at the time of hospitalization, the
patient's  conditon was of moderate  severity.
Consciousness is clear, the position in bed is active, Ps
71/min, BP 140/90 mmHg, RR 16/min, Sa02 98%. On the
skin of the inner surface of the wrist closer to the main
phalanx of the first finger - a bluish scar, 2.5-3 cm long. The
abdomen is sensitive in the epigastrium. Urination and
defecation without significant changes.

Results of additional research methods:

CBC: Hb 175 g/, erythrocytes 5.38 x10'2/, platelets
177x109, leukocytes 15.2x10%, ESR 7 mm/h, band
neutrophils 2%, segmented neutrophils 88%, eosinophils
1%, lymphocytes 8%, monocytes 1%.

MSCT of the brain without intravenous enhancement.
Conclusion: cystic-gliotic changes at the level of the basal
nuclei on the right. At the time of examination, no fresh focal
changes were detected. Cyst of the right maxillary sinus.

The rest of the laboratory parameters were within
normal limits.

Considering the above, the patient was given a
diagnosis: Rabies, typical form, stage of excitement.

Prescribed freatment: in order to sedate the patient,
from the first hours of his stay in the hospital, the patient
was prescribed an intramuscular injection of 2.0 ml
Sibazone solution.

Dynamics of the patient's condition: from the morning of
the next day, the patient's condition began to progressively
deteriorate, although he still continued to be accessible to
contact, complained of severe general weakness, anxiety,
unreasonable fear, sleep disturbances, increased sweating,
palpitations, headache, dryness in the mouth, thirst, attacks
of painful convulsions, difficulty in breathing and swallowing,
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spasm of the muscles of the pharynx and pain at the sight
of water, the mention of it, or an attempt to drink it.

During the examination: the body temperature is
37.3°C, the patient is sitting alone in bed, agitated, chaotic
twitches of the muscles of the limbs are observed, the voice
is hoarse, muscle spasms of the pharynx and difficulty
breathing are noted. RR 23/min, Sa02 98%. At 11:30 the
patient was transferred to the intensive care unit. For the
purpose of sedation and analgesia, morphine hydrochloride
1% solution 1 ml, sodium thiopental 1.0 g were added to the
2.0 ml sibazone solution, which was prescribed to the
patient the day before and 5% ketamine solution 2 ml.

In the morning of the next day, despite the treatment,
the patient's condition became difficult: breathing became
increasingly difficult, became shallow, saturation decreased
to Sa02 90%, in connection with which the patient was
transferred to a ventilator with 60% oxygen supply, BP
115/65 mm Hg, PS 100/min.

Despite intensive therapy, the patient's cardiac activity
stopped and clinical death was diagnosed at 2:05 PM.
Resuscitation measures were immediately started, but they
proved to be ineffective, cardiac activity did not recover and
biological death was declared at 2:25 p.m.

Comment: as of today, several rabies treatment
protocols have been developed and applied in the world,
the most famous of which is, of course, the so-called
Milwaukee protocol, which was first developed and
implemented by a doctor from the United States - Rodney
Willoughby. The protocol involves putting the person into a
chemically induced coma and using antiviral drugs. It was
first used in 2003. Since then, 39 cases of using the
protocol have been described in the literature, 11 of which
were successful. Unfortunately, the results of the treatment
of many cases of rabies, especially those that ended fatally,
were not published in the literature, even when the
Milwaukee protocol was used. This significantly complicates
an accurate assessment of its effectiveness. The modern
medical community does not have an unequivocal attitude
to the assessment of the protocol use, but the vast majority
of scientists and doctors consider its use impractical due to
the high cost of implementation and ethical difficulties
associated with its use [18].

Pathological-anatomical epicrisis: in the cytoplasm of
the patient's neurons, the presence of inclusions typical for
rabies - Negri bodies, signs of meningoencephalomyelitis,
dystrophic-neurotic changes in neurons, proliferation of glia
with its replacement of dead nerve cells ("rabies nodules",
"Babesh nodules"), accumulation of hyaline layers,
perivascular infiltrates in the form of clutches of lymphoid
and plasma cells, as well as inflammatory foci in the brain
tissue itself, perivascular and paracellular edema, drainage
state of glia, droplet hemorrhages).

Pathological and anatomical diagnosis: Rabies,
typical form. Rabies meningoencephalitis. Swelling and
dislocation of the brain with wedging of the cerebellar
tonsils in the large occipital foramen. Dystelectases and
focal hemorrhages in the lungs (histologically). Waxy
muscle necrosis. Dystrophy of parenchymal organs.
Necrotic nephrosis. Atherosclerosis in the stage of
atheromatosis and sclerosis with the predominant affection
of the coronary arteries and aorta. Atherosclerotic
myocardiosclerosis.

Comment: in this case, we were dealing with a typical
version of the course of rabies, which developed after
exposure to the virus, as a result of the bite of one's own
domestic cat, which occurred two months before the
appearance of the first manifestations of the disease.

Unfortunately, no measures were taken by the patient to
prevent this terrible, deadly disease. It is quite obvious that
under such circumstances, as well as in view of
epizootological data, regarding animal rabies in the territory
of Vinnytsya region, the patient needed immediate first
medical aid, in accordance with the order of the Ministry of
Health of Ukraine dated 04.15.2004 No. 205 "On improving
measures for the prevention of human diseases in rabies"
with changes introduced in accordance with the order of the
Ministry of Health of Ukraine No. 757 dated 29.11.2007) [6,
7, 8] and "Instructions for the use of rabies concentrated
purified inactivated dry vaccine (KoKAV)", approved by the
Ministry of Health of Ukraine on 11.16.2004 [9], which
involve thorough washing of the wound, scratches, sores,
swollen areas with soap and water, treatment of the edges
of the wound with 70% ethyl alcohol or 5% iodine solution,
application of a sterile bandage. The edges of the wound
are not excised or sutured for 3 days, with the exception of
injuries that require special surgical interventions based on
vital signs.

Considering the fact that after the bite, the patient was
able to observe the animal, and also taking into account the
fact that a week after the bite, the cat died, it can be
confidently stated that in this case it was worth using the
indications for vaccination, which are prescribed in the
mentioned above regulatory documents and start a course
of rabies vaccination according to a special scheme: 1.0 ml
of KoKAV on the 0Oth (the day of the first dose of vaccine),
3rd, 7th, 14th, 30th days, which would give it is possible to
100% ensure the production of specific antibodies by the
body above the necessary protective titer (1:80) up to 45
days after the start of immunization.

After that, it was necessary to perform a booster
administration of another dose of KoKAV on the 90th day to
maintain the antibody titer for a year [9].

At the same time, it is worth noting that in the described
case there was a dangerous localization of the bite. This
conclusion is due to the fact that the area of the palm is
strongly innervated, so it was possible to assume a
reduction of the incubation period to 7 days. This term is
shorter than the time of production of post-vaccination
immunity, so it is unconditional that the patient needed
passive immunization by administering human rabies
immunoglobulin at a dose of 20 U per 1 kg of body weight
(heterologous 40 1U/kg).

It is appropriate to remind that the Ukrainian standards
of aiding persons who have been bitten or licked by rabid or
suspicious animals differ somewhat from world practices. In
particular, the medical care protocol approved by the WHO,
in a situation similar to ours, provides for intradermal
injection of 0.1 ml of rabies vaccine in two different injection
sites on days 0, 3 and 7, or two doses intramuscularly at
two different injection sites on day 0 followed by an
additional dose on days 7 and 21. In practice, the
advantage is mostly given to the intradermal scheme,
because it allows to spend less vaccine, which is more
economical, and also requires less time [16].
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Of note is the protocol proposed by the Advisory
Committee on Immunization Practices (ACIP) of the
Centers for Disease Control (CDC) of the United States. It
involves administration of the vaccine on days 0, 3, 7, and
14, and one additional injection on day 28 in
immunocompromised patients.

Regarding the administration of immunoglobulin, there
are also certain differences in protocols. In particular, the
CDC advises to give preference to the introduction of rabies
homologous immunoglobulin  directly into the wound,
without primary closure, and in case of impossibility, the
entire dose should be administered intramuscularly,
although WHO recommendations no longer support this
method [16, 17].

The same recommendations emphasize that the site for
intramuscular administration of immunoglobulin should not
be located near the site of vaccine administration, and the
use of rabies immunoglobulin can be delayed for up to 7
days after the first dose of the vaccine, if necessary (for
example, in the absence of).

Heterologous rabies immunoglobulin is recommended
for use only in developing countries and only in the absence
of human immunoglobulin. Although both types of
immunoglobulin have shown similar clinical results in the
prevention of rabies, the heterologous variant is less
expensive. In addition, the latest recommendations allow
the introduction of heterologous immunoglobulin without
initial skin testing [16].

It is worth noting that since 2007, September 28 has
been celebrated worldwide as Rabies Day. It was on this
day in 1895 that Louis Pasteur died, who invented a
vaccine against rabies for mankind, thereby saving millions
of people bitten by rabid animals from inevitable death.
Ukraine is one of the countries in Europe that are
disadvantaged in terms of rabies. This issue became even
more urgent because of the war, as there were many
conditions for the spread of this dangerous disease.

The clinical case described by us is intended to draw
attention to the problem of the spread of rabies, to raise
awareness of the consequences of this disease and ways
of its prevention, since the problem is not only medical, but
also nationwide.

Conclusions:

1. Taking into account the significant increase in the
number of cases of rabies among animals on the territory of
Ukraine, as well as the occurrence of deaths caused by this
disease among citizens, it is advisable to review the
restrictions and prohibitions established on hunting both
throughout the territory of Ukraine in general and in the
Vinnytsia region in particular.

2. ltis worth paying more attention to informing the
population with the help of mass media and the preventive
work of family doctors, regarding issues of the danger of
rabies and possible ways of preventing this disease.

3. It is appropriate to take measures to strengthen
control over the vaccination of domestic animals by their
owners.

4. It should be mandatory to ensure the availability of
a sufficient amount of vaccine for the prevention of this
dangerous disease among humans and animals and to
create a sufficient supply of rabies immunoglobulin.
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