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INTRODUCTION. Tetanus cases are registered annually throughout the world, mainly in unim-
munised or incompletely immunised populations. Analysis of tetanus cases and identification
of the reasons for non-vaccination, including refusal to vaccinate, are important for drawing
attention of health professionals to this issue.

AIM. This study aimed to review case reports of tetanus in unvaccinated or undervaccinated
individuals, analyse reasons for non-vaccination, and identify problems associated with pre-
ventive vaccination against tetanus.

DISCUSSION. According to epidemiological data, tetanus cases are recorded every year in
almost every country in the world. In 2023, the World Health Organisation (WHO) reported
21,830 cases of tetanus worldwide, and the Russian Federation reported eight tetanus pa-
tients, including children. The main issue with diagnosing tetanus lies in the lack of reliable
laboratory tests confirming tetanus. Tetanus-specific therapy with tetanus antitoxin (equine) is
associated with the risk of allergic reactions. Traditionally, tetanus is considered an infection
that develops only in patients with deep and soil-contaminated wounds. However, unvacci-
nated or undervaccinated individuals are at high risk of tetanus, even with minor wounds. This
study involved an analysis of tetanus case reports (13 cases) in unvaccinated or undervacci-
nated individuals with minor wounds or wounds minimally contaminated with soil. In all the
paediatric tetanus cases discussed in this article, the parents had not vaccinated their children
for religious and/or personal reasons. Analysis of tetanus case reports in adults showed that
the patients had not taken their wounds seriously and had not sought medical help before the
onset of the disease.

CONCLUSIONS. The concerning tetanus incidence is attributed to insufficient public awareness
of the disease threats and the increasing number of people refusing vaccines. Health pro-
fessionals, public organisations, and religious communities should work together to promote
vaccination and improve health education. This will enhance public confidence in vaccination,
increase preventive vaccination coverage, and reduce the incidence of tetanus.
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PE3IOME BBEOEHUE. Cnyyan 3a60neBaHNsa CTONOHAKOM €XEroAHO PerucTpupytoTcst B pasimyHbIX CTpaHax
MUPa, IaBHbIM 06Pa30oM CpefiM HEBAKLMHUPOBAHHbIX MM YAaCTUYHO BaKLMHUPOBAHHBIX NuL,. AHa-
M3 cnyyaeB 3a60/1€BaHUS CTONBHAKOM M BbISIBIEHWE MPUUYMH OTCYTCTBMA BakKLMHALMK, BKIOYAS
OTKa3bl OT ee NPOoBeAEHUs, UMEIT 60bLIOE 3HAYEHUE 4NN MPUBNEYEHUS BHUMAHWUS CMELMANUCTOB
CUCTEMBbI 34,paBOOXPAHEHNS K faHHOM Npobneme.

LLEJIb. 0630p KNMHUYECKMX CIyHaeB CTONOHSAKA Y HEMPUBUTBIX M YACTUYHO NPUBUTbIX IULL, aHANU3
NPUYMH OTCYTCTBUSI BaKLMHALMM U BbisiBJIeHWE NPobneM, CBA3aHHbIX C NPOMUNAKTUYECKON BAKLM-
Haumelt OT AaHHOrO 3a00neBaHuS.

OBCYXXAEHUE. AHanu3 3nnaemMMoNnorMyeckuMx AaHHbIX MOKasasn, yYto ciayyam 3abonesaeMocTu
CTONGHSAKOM €XEerofHo GUKCMPYIOT NpakTUYeCKM BO BCeX CTpaHax mupa. B 2023 r. B Mupe 6b110
3apernctpupoBaHo 21830 cnyyaeB ctonbHska (no AaHHbiM BO3), B Poccuiickoi Mepepaumu — 8 cny-
yae. OCHOBHOM NPOGEMON NPU AUATHOCTUKE CTONBHSAKA ABASETCSA OTCYTCTBME HAAEXKHBIX METOA0B
nabopaTopHOro NoATBeEpPXAeHMs AuarHosa. Cneumduyeckas Tepanus C NPUMEHEHUEM NOLWAANHOM
NPOTUBOCTONBOHAYHOM CbIBOPOTKM COMPSXKEHA C PUCKAMM Pa3BUTUS annepruyeckux peakumi. He-
CMOTPS Ha TO, YTO CTONBOHAK TPAAULMOHHO CUMTAETCS MHEKLMEN, KOTOPAs MOXET Pa3BMBATLCS B
cny4yaax noasneHusa FJ'IyGOKl/IX M 3arpasHeHHbIX NoYBoW PaH, y HENPUBUTbLIX MU HaCTUYHO NpUBKU-
ThIX UL, faXKe HEe3HAYUTE bHbIe TPABMbl MOTYT NPUBECTM K pa3BUTUIO MHeKLMK. [TpoBeaeH aHanuns
13 KNMHUYECKMX CNTyYaeB CTONIOHAKA, Pa3BMBLUErOCS Y HEBAKLMHUPOBAHHbIX UM YaCTUYHO Bak-
LMHUPOBAHHbIX MWL, BCNEACTBUE HE3HAUMUTENbHbBIX TPABM MM TPABM, OFPAHUYEHHO 3arpsi3HeH-
HbIX NOYBOM. B onucaHHbIx cnyyasx Bce 3aboneslune AeTH He BblM BaKLMHUPOBAHbI U3-3a penu-
TMO3HbIX U/MNN NTNYHBIX MOTUBOB poanTenien. AHaNN3 KAMHUYECKMX CNYYaeB Y B3POC/IbIX BbiSIBUI,
4yTo 3aboneBaHMe pa3BMBaNOCh M3-32 HEOPEXHOro OTHOLWEHMS K TPaBMe M HECBOEBPEMEHHOIO
obpalleHns 3a MeaULMHCKOM MOMOLLbHO.

3AKJIIOYEHMUE. MNpobnema 3ab60n1eBaeMOCTM CTONBHAKOM CBS3aHA C HEAOCTATOUYHOM MHPOPMUPO-
BAHHOCTbIO HaceneHns 06 onacHoCTH 3a60n1eBaHUs M POCTOM YMCIa MPOTUBHUKOB BakKLMHaumu. He-
06X0A1MMO aKTUBHOE B3aMMOLENCTBME CNELMANUCTOB CUCTEMBI 34PAaBOOXPAHEHUS, MPeLCTaBUTENEN
006LLeCcTBEHHbIX OPraHU3aLLMii M PENUTMO3HbIX OBLLMH C LeNbio yayyLWeHWs nponaraHabl BaKLMHALMK
M CaHUTApPHO-MPOCBETUTENILCKOM paboTbl, YTO NO3BOAWT NMOBLICUTH A0BEPUE HACENEHNS K BaKLMHO-
npodunakTuKe, yBeNNUYUT 0XBAT NPOUIAKTUHECKUMU MPUBUBKAMU U CHU3UT PUCKK MHOMLMPOBA-
HUS CTONIBHAKOM.

KnroueBbie cnoBa: CTONOHAK; BaKLUMHbI npoTmnB CcTONBOHAKA; BaKUMHALMS; HEMPUBUTbIE nNUUA, KNMHUYECKUI
cnyqaﬁ; I'IpOTl/IBOCTO!'IﬁHﬂHHaﬂ CbIBOPOTKaA,; I'IpOTl/IBOCTOJ'I6H$NHbII71 VIMMyHOFJ'IO6yJ'IVIH; 0TKa3 oT
BakKUMHAUNU; aHTUNPUBUBOYHOE OBUXKEHUE] CTONBOHAYHbIN TOKCUH; paHeEBaq VIH(DEKLI,VISI; TpU3M
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INTRODUCTION

Tetanus is an infectious disease successfully
managed by vaccination. Tetanus vaccine is deemed
highly safe and effective. However, current global
statistics (for countries with high vaccination cov-
erage as well) knows registered tetanus cases in all
age groups, including fatal outcomes [1, 2]. Accord-
ing to WHO, there were 9,828, 6,705, and 21,830
global cases in 2021, 2022, and 2023, respectively".
In Russia, eight (8), eleven (11), and eight (8) cases
were reported in 2021, 2022, and 2023, respectively,
among them children (aged 0 to 17 years)®. In Europe,
53 cases were registered in 2022, of them seven (7)
fatal outcomes’.

Tetanus mostly progresses in children either
not vaccinated yet or undervaccinated, as well as
in young adults that were not revaccinated (no
booster doses). Disease incidence also includes the
adults not revaccinated every 10 years. Anti-vacci-
nationists (vaccination refusal) are the highest-risk
group.

Tetanus antibody titre monitoring showed low
vaccination coverage in population aged 65 and
older”, as well as preterm infants [3, 4]. Considering
the impossibility to fully eliminate the infectious
agents and high disease severity, strong vaccina-
tion coverage of all age groups is needed.

Numerous publications are dedicated to tetanus
incidence® [5-11]. Still, there is a need for an anal-
ysis of tetanus case reports over the last 15 years
following the publications, including unvaccinated/
undervaccinated patients, as a result of minor or
atypical wounds, as well as children whose parents
intentionally refused to have them vaccinated.

The aim of the study is to review tetanus case
reports in unvaccinated or undervaccinated per-
sons; to analyse the cause of non-vaccination and
the challenges that preventive vaccination faces.

Data search was performed in eLIBRARY.RU,
PubMed, and ScienceDirect bibliographic da-
tabases using Russian and English keywords:
KKJIMHUYECKME CNyYau CTONOHSKA», «CTONOHAYHDbIN
TOKCUH», «3a00n1eBaeMOCTb CTONOHAKOMY, tetanus
cases, tetanus toxin, and tetanus incidence. Review
articles, original articles, and case reports pub-
lished in 2009-2024 were analysed. The review
did not include neonatal tetanus. Additionally, the
authors used data from WHO, Centers for Disease
Control and Prevention (CDC), European Centre for
Disease Prevention and Control (ECDC), and Unified

Interdepartment Information and Statistics System
(EMISS) websites.

MAIN PART
Tetanus intoxication

Clinical symptoms are caused by tetanus toxin pro-
duced by spore-forming bacterium Clostridium tetani.
C. tetani endospores are spread virtually everywhere
and long-lived. Thus tetanus cannot be fully eradi-
cated.

C. tetani typically enters the body through a
wound. In anaerobic conditions, the spores sprout
and begin producing the toxin. The toxin is re-
leased from the wound during autolysis and car-
ried by blood and lymph to the central nervous
system (CNS; includes spinal cord and the brain
stem) [12-15]. Tetanus neurotoxin (tetanospasmin)
blocks the release of inhibitory neurotransmitters
in the neuromuscular junction and the CNS neu-
rons, causing uncontrolled muscular contractions.

Tetanospasmin is a protein (molecular weight
ca. 150 kDa) including a heavy chain (100 kDa)
and a light chain (50 kDa) coupled via disulfide
and non-covalent bonds. Heavy toxin chain in-
teracts with a receptor on presynaptic membrane
of a motor neurone and allows the light chain to
penetrate the cell [12-15]. First, the toxin reaches
peripheral motor nerve endings — the main neuron
aperture. After penetrating the neuron, disulphide
bonds between the heavy and the light chain are
destroyed. Within endocytic vesicles, the light chain
moves along the axon (retrograde motion) into the
CNS. The process can take from 2 to 14 days. After
reaching the spinal cord, the toxin enters central
inhibitory neurons and blocks the release of gam-
ma-aminobutyric acid and glycine. Tetanus toxin
disrupts inhibitory effect on motor and autonomic
neurons, causing vegetative hyperactivity, uncon-
trolled muscle contractions, and spasms triggered
even by weaker stimuli, such as light or sounds.
The resulting muscle tensions and spasms are mani-
fested as trismus (lockjaw), risus sardonicus, dyspha-
gia, and opisthotonus (back arching); in case of rigid
and spastic respiratory, laryngeal, and abdominal
muscles, respiratory paralysis and respiratory failure
can occur [12-15].

Humans are extremely sensitive to the tetanus
toxin. Tetanus does not interfere with the higher ner-
vous activity. A tetanus patient suffers terrible pains
caused by muscular spasms, while being fully awake.

Tetanus reported cases and incidence. WHO; 2023.

Surveillance Atlas of Infectious Diseases. ECDC; 2025.

[C I TN

https://ourworldindata.org/tetanus

Tetanus - Annual epidemiological report for 2022. ECDC; 2024.

EMUCC. TocynapcTBeHHas CTaTUCTUKA. YMCNO 3aperncTpupoBaHHbIX Cly4aeB MHPEKLUMOHHbIX 3aboneBaHuit. https://fedstat.ru/
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Diagnosis and treatment

Lack of reliable laboratory diagnostics is the ma-
jor diagnostic challenge. Laboratory examinations of
wound materials are recommended for inoculating
C. tetani or detecting the agent by polymerase chain
reaction (PCR) method®. However, negative analysis
does not exclude clinical diagnosis of tetanus.
Moreover, it is recommended to determine serum
tetanus antibodies (protective titre 0.1 1U/mL)’.
However, clinical cases were registered even for pro-
tective levels of antibodies [8, 16-19]. In this regard,
the established protective titre of tetanus antibodies
is a subject of discussion [16].

When initiating tetanus treatment, the first
measure is a thorough data collection, including
immunisation history, wound aetiology, clinical
manifestations, and immunity status®. Especially
concerning are wounds contaminated with soil or
foreign objects; complicated wounds; cold injuries
or burns; animal bites (including snakes); wounds
resulting from industrial and traffic accidents; poor
childbirth hygiene and non-sterile medical instru-
ments; and illegal abortions. Clinical cases de-
scribed in this review clearly show that any injury
creates a hazard of infection (see Table 1).

Hospital admission is binding for tetanus cases.
The treatment requires immediate injection of spe-
cific antitoxins - tetanus immune globulin (TIG) or
tetanus antitoxin (TA), immunisation with tetanus
toxoid (TT; post-exposure prophylaxis), anticon-
vulsant therapy, and treatment for complications
and concurrent infections (antibiotics)’. Anti-toxins
should be administered quickly and effectively,
within hours after assumption for tetanus, since
the treatment loses its effect as soon as the toxin
reaches the target cells.

One of the crucial aspects of the used antitox-
ins is their origin: heterologous (equine tetanus
antitoxin, TA) or homologous products - tetanus
immune globulin (TIG). Some countries (US, Can-

ada, Great Britain, and several EU countries) have
already stopped producing heterologous antitoxin
products.

Injection of TA heterologous protein bears risk of
immediate and delayed hypersensitivity, as well as
late serum sickness, therefore TIG is preferred. How-
ever, compared to TA, TIG has lower activity, thus
it requires higher injection volume (250-500 mL).
A therapeutic dose of purified concentrated equine
serum (tetanus antitoxin)* requires a small volume
(2-3 mL) due to production specifics. In order to
achieve high serum activity (titre), horses are im-
munised with native tetanus toxoid (TT) derived
from tetanus toxin (not applicable for humans). TIG
is produced by immunising healthy donors with TT
(adsorbed tetanus toxoid)"".

TIG and TA provide short-lived passive immu-
nity - antibodies circulate in the human body for
2 to 4 weeks and then gradually disappear; native
antibodies are not produced. To induce immuno-
genesis and specific antibodies, tetanus toxoid is
used (for example, adsorbed tetanus toxoid'’) that
provides long-lasting protection.

Notably, post-exposure patients do not gain
natural immunity and can become infected again®’.
The reason is the agent located solely within the
wound and producing the toxin, while the body
immune system cannot recognise the agent. It de-
fines the nature of the acquired immunity, which is
antitoxic, not antibacterial.

Preventive measures

Timely immunisation is the only reliable pro-
tection. Routine vaccination is included in the
approved national immunisation schedule'. Data
show decreasing tetanus incidence in Russia and
the world, thus proving immunisation effective-
ness". For example, in Russia (USSR), the period
prior to immunisation (1951-1955) showed the
incidence of 0.87 per 100,000,000 population; af-

6

Guidance on the management of suspected tetanus cases and the assessment and management of tetanus-prone wounds.

UK Health Security Agency; 2024.

The immunological basis for immunization series Module 3: Tetanus. WHO; 2018.

Tetanus. WHO; 2024.

Clinical Guidance for Wound Management to Prevent Tetanus. CDC; 2024.

SNUAEMUONOTMYECKMIM HAg30p 3a CTONOHSAKOM: MeToanuyeckue ykasaHus. M.: MenepanbHblil LEHTP TMIMEHbI U 3MUAEMUONOTUM

PocnotpebHan3opa; 2009.
Tam xe.

[ocynapCTBEHHbIN peecTp NekapCTBEeHHbIX cpencTs. https://grls.rosminzdrav.ru

Tam xe.
Tam xe.

https://www.who.int/ru/news-room/fact-sheets/detail/tetanus

Mpuka3 Muusgpasa Poccum ot 06.12.2021 N2 1122H «O6 yTBEpPXAEHMU HALMOHANBLHOIO KaneHaaps NpodunakTUYecknx

NPUBMBOK, KaneHaaps NpodUNakTUYeckMx NPUBMBOK MO 3MUAEMUYECKMM MOKA3aHWUAM U NOPSAKA NPOBeAEHNUs NPOdUNAKTUYECKMX

NPUBMBOK.
https://ourworldindata.org/tetanus

https://www.statista.com/statistics/1121381/tetanus-cases-worldwide-by-region

https://gateway.euro.who.int/ru/indicators/hfa_333-2110-incidence-of-tetanus-per-100-000/#id=19264
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ter mass immunisation porgramme began (since
the 1960s), this index was steadily decreasing
and reached 0.026 per 100,000,000 population by
2000. Currently, single tetanus cases are registered
in Russia™.

Adsorbed TT is used for tetanus prevention; it
is produced by detoxification tetanus toxin with
formaldehyde and then heating the compound.
Then the preparation goes through several purifi-
cation stages (acid-salt deposition, chromatogra-
phy, ultra- and microfiltration). Purified TT is rigor-
ously controlled for quality compliance with WHO
standards".

Tetanus vaccine is included all national immuni-
sation schedules worldwide. According to WHO™,
every newborn should be immunised with three
(3) vaccine doses starting with six (6) weeks of
age, and then three (3) revaccinations at the age
of 4-15 years for long-lasting protection. Antitoxic
tetanus immunity of a fully vaccinated person
lasts for about 10 years. Thus, adults should be im-
munised once every 10 years. Children are usually
immunised with a combined vaccine that includes
not only diphtheria and tetanus antitoxins, but
other components as well (pertussis, hepatitis etc.).
Adult vaccines usually include only diphtheria and
tetanus antitoxins, or solely tetanus antitoxin. Adult
vaccines are not age-related.

In the countries maintaining wide immunisation
coverage for several decades, tetanus incidence is
quite low".

Review of tetanus cases in unvaccinated or
undervaccinated persons

Tetanus cases are registered every year in all age
groups; unfortunately, fatal outcomes are quite fre-
quent. Analysed mass media, social networks, blogs,
and popular literature showed lack of awareness in
tetanus prevention and vaccination hesitancy®[20,
21]. The sources show that bathing a minor injury
(abrasion, scratch, or splinter) at home followed by
surgical debridement fully eliminates the risk of
tetanus infection. However, timely and full debride-
ment is not always possible, while at-home bathing
of even a small wound does not decrease infection
risk. Moreover, many patients with domestic injuries

do not seek for timely medical help, thus exacerbat-
ing the process and the outcome. Some publications
(including official websites) offer misinformation,
such as showing major tetanus risk only for inju-
ries of the lower limbs®. Moreover, anti-vaxxers
spread wrong information that distorts the modern
scientific achievements and public healthcare suc-
cess and causes fear of vaccines. Anti-vaccination
activism reduces common adherence with preven-
tive immunisations, which decreases immunisation
coverage in all age groups® [20, 21].

Table 1 shows tetanus cases in undervaccinated
or unvaccinated children and adults. All tetanus
cases described were caused by lack of post-vacci-
nal immunity due to vaccination refusal or breach
of vaccination schedule. Eligibility criteria used for
paediatric patients: lack of vaccination, minor injury
(splinter, abrasion), fatal outcome; for adults: minor
injury, unusual traumatising conditions (firecracker,
toothpick), poor hygiene of wound debridement,
and uncommon clinical manifestations (abnormal
urination).

The analysed clinical cases in adults often show
irresponsible treatment of the injuries and inat-
tentive wood bathing. In some cases, the patients
were late to seek for medical help. It is notewor-
thy that urgent post-exposure immunisation of
a wounded patient is important for maintaining
high protection level, alongside with scheduled
immunisation.

Paediatric cases are often associated with par-
ents influenced by anti-vaccination propaganda.
Anti-vaccination advocates spread the idea of
supposedly useless immunisation while fully
disregarding cutting-edge data on vaccine safety
and efficiency, as well as their essential role in
decreased incidence of severe infections causing
disabilities and fatal outcomes [20, 21, 35]. Ac-
cording to CDC, in 2019, a case of severe tetanus
was registered in an unvaccinated child whose
parents actively supported anti-vaccine activism.
The incident gained public resonance due to sev-
eral reasons: anti-vaccine activism of the parents,
prolonged and complicated treatment, and high
treatment expenses (approximately $800,000)”.

EMWCC. TocypapcTBeHHas CTaTMCTMKA. YMCI0 3aperncTpMpoBaHHbIX Cy4yaeB MHEKLMOHHbIX 3aboneBaHuit. https://fedstat.ru/
WHO Expert Committee on Biological Standardization. 40th report. WHO; 1990.

Immunization, Vaccines and Biologicals. Tetanus. WHO.
Tetanus reported cases and incidence. WHO; 2023.

2 https://vaccina.info/

History of vaccines. History of Anti-Vaccination Movements.
https://34.rospotrebnadzor.ru/content/202/9711/

History of vaccines. History of Anti-Vaccination Movements.

2 Notes from the Field: Tetanus in an Unvaccinated Child - Oregon, 2017. CDC; 2019.
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Table 1. Clinically confirmed cases of tetanus in children and adults
Tabnuua 1. KnMHWYecku NoaTBepXKAEHHbIE Cly4au CTONBHSKA Y AETEN U B3POC/bIX

Year, country gge (sex)
o3pacm
l00, cmpaxa
(non)
2023, 16
Brasil (male)
bpasunus (Myx¢)
2023, 8
Belarus (female)
benapycb (HeH)
2023, 5
Kyrgyzstan (male)
KblprbizctaH (Myx)
2022, 44
Indonesia (male)
MHpoHesns (my3#)
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Vaccination
status
UmMMyHHbIT
cmamyc

Unvaccinated
He sakyuHuposaH

Unvaccinated
(parents’
religious and
personal beliefs)
He
8AKUUHUPOBAHA
(penuzuosHsle

U IUYHbIE
ybexoeHus
podumeneli)

Unvaccinated
(parents’
religious beliefs)
He sakyuHuposar
(penuzuo3sHeie
ybexoeHus
podumeneli)

No data (no
recollection of
having been
vaccinated)

Hem daHHbIX
(nayueHm He Moz
8CNOMHUMY)

Inoculation site and
wound characteristics
Jlokanuszayus u xapakmep
mpaembi

The patient sustained a
hand injury while carrying
iron construction materials
lNospexdeHue pyku npu
nepeHocke cmpoumesnbHbix
Mamepuanos u3 xenesa

The patient had a splinter
in the foot. The splinter
was removed by the par-
ents

3aHo3a 8 cmone.

3aHo3y podumenu
camocmosimesbHo yoanuau

The patient stepped on
a nail with his foot. The
wound was 0.5 cm deep
and healed quickly. The
patient did not seek
medical attention
Cmona. Hacmynun

Ha 28030b (271YOUHA
parel 0,5 cm). PaHa
bbICmMpO 3aMSAHYNACh, 30
MeOULUHCKOU NOMOWbI0 He
obpawancs

The patient had teta-
nus of odontogenic
origin. He often used

a toothpick to poke

his interdental gingiva
CmonbHsK 000HMOo2eHH020
npoucxoxdeHus. layueHm
yacmo ucno/6308as
3yboqucmky 0715

YUCMKU MeX3Y6H020
npocmpaHcmea

Post-injury period, clinical
manifestations
lepuod nocne mpaemol,
K/IUHUYecKue nposiesieHus

In 10 days: trismus, gener-
alised muscle spasms
Yepes 10 cym:
2eHepanu308aHHble Cnasmel,
mpusm

Within 7-10 days: trismus,
head and neck pain,
speech impairment, fever
(no exact measurements,
no thermometer in the
household). At admission:
hypertonus

B meyerue 7-10

cym: mpus3m, 60/1u 8
obnacmu 2071086l U

weu, HapyweHue pe4u,
Juxopadka (memnepamypy
He U3Mepsnu — 8 ceMbe

He 66110 mepMoMempa).
lMocmynuna 8 cocmosiHuu
2unepmoHyca

In 10 days: fever (39.8 °C),
opisthotonus

Hepes 10 cym:
memnepamypa (39,8 °C),
o0nuCMomoHyc

At admission: lockjaw and
difficulty swallowing, ric-
tus grin, pain and stiffness
in the neck and jaw
Obpamuncs 8 6onbHULY

€ xanobamu Ha
Hego3MOMHOCMb OMKPbIMb
pom, mpyoHocmu npu
2/10maHuu, capOOHUYecKyo
y/1616KY, 60716 U
CKoB8aHHOCMb 8 0bnacmu
weu
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Treatment and
outcomes
Jleuerue u ucxod
3a6oneeanus

Treatment received:
TA, TIG. The treatment
was successful [22]
Bsedero: 1CCu

[1CYUN. MNonHocmeoto
goccmaHoeseH [22]

The girl's parents
refused TAor TT.
After a long hospital
stay, the treatment
was adjusted, and TA
was administered.
The patient was
discharged in stable
condition [23]

Om egedeHus CC

u CA podumenu
0eso4KU 0OMKA3anuCe.
Mocne onumensHo20
npebbisaHus 8
cmayuoHape
sieyeHue 6bi10
CKOppeKmuposao,
8gedeH CA. BbinucaHa
8 CMabusnbHOM
cocmosiHuu [23]

Treatment received: TA
(90,000 IU), intensive
care. The patient died
on day 3 of treatment
[24]

Bsedero: 1CC

90 msic. ME,
UHMeHCUBHas mepanus.
Ha 3 cym neuerHus
KOHCMamuposaHa
buonozuyeckas cMepmo
[24]

Treatment received:
TIG (3,000 IU).

The patient was
successfully treated
and discharged in

2 weeks [25]
Beedero: [1CYN

3000 ME. Yepes

2 HeO. 8bINUCAH C
8bi300posneHueM [25]
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Year, country
l00, cmpaxa

2021,
Indonesia
MHOoHe3uns

2021,
Russia
Poccus

2019,
Canada
KaHapna

Age (sex)
Bospacm
(non)

7
(female)
(HeH)

11
(male)
(My2#)

33
(male)
(My2#)

Vaccination
status
UmMMyHHbI
cmamyc

Unvaccinated
(Low body weight
at birth, parents’
religious beliefs)
He
8aKYUHUPOBAHA
(Hu3skas macca
mena npu
poxOeHuU;
penuauo3Hbie
ybexoeHus)

Unvaccinated
(mother’s
religious beliefs)
He sakyuHuposaH
(mame
npomusHuya
8aKYUHayuUu)

Fully vaccinated
as a child
BakyuHuposaH
NoIHOCMbI0 8
demcmee

BUOnpenapartebl. [podunakTmka, AMarHocTmka, nedyenue. 2025, T. 25, N2 1

Inoculation site and
wound characteristics
Jlokanu3zayus u xapakmep
mpaemsi

The patient had a forehead
laceration from falling and
hitting her head on the
cement floor in a public
restroom. She was brought
to a healthcare facility im-
mediately and underwent
wound suturing

Tpasma 20710861 (paHa Ha
716y). Yoapunacs 2010600

0 yeMeHmMHeili Non 8
obuwecmseHHOM myaneme.
Cpazy obpamunucs 3a
nomowbio — paHa 6eina
3aqwuma

The patient stepped on a
nail with his foot and was
brought to a healthcare
facility immediately. The
wound was treated, and Td
was administered

Cmona. Hacmynun Ha
28030b. Cpaszy obpamuncs

8 mpasmnyHKm, npogedeHa
caHayus panel, esedeH ALC-
M-aHamokcuH

The patient injured his
hands in an altercation
(minor hand cuts and
abrasions). The patient
worked as a soil test-

ing technologist; he was
regularly exposed to dirt
and soil. He did not seek
medical attention
Tpasmel pyk, nosny4eHHsle
8 pe3ysbmame Opaku
(Hebonbwue nopessl u
CCaOuHbl Ha pykax). B cesisu
€ npogeccuoHanbHol
0essimesbHOCMbI0
(mexHonoz no
uccnedosaHuo noys)
nayueHm pezynsipHo
KOHMakmuposasn ¢ noyeoli
U 2pa3bk0. 3a MeOUUUHCKol
nomouwjeto He obpaw,ancs

Post-injury period, clinical
manifestations
lMepuod nocne mpasmel,
KAUHU4YecKue nposesieHus

In 10 days: nuchal rigidity,
trismus, motoric spasticity,
a purulent scalp wound
(2x1.5x0.5cm).
Diagnoses: tetanus and
skull fracture

Yepes 10 cym: puzudHocme
3ambII04YHbIX MbILWUY,
mpu3mM, 08U2amenbHas
Cnacmu4yHocme, Ha yepene
2HOUHAsA paHa

(2%1,5%0,5 cm).
lMocmasneHbl OuaeHo3bl:
CMONBHSIK U nepesom
yepena

On day 8: trismus, back
rigidity

Ha 8 cym passuncs mpu3sm,
CNasm MbIWY, CNUHb!

In 10 days: nausea,
vomiting, pain and spasms
in the lumbar region. At
admission: intense spasms
that were triggered by
sound and movement

and progressed to
opisthotonus

Hepes 10 cym: mowHoma,
peoma, 6oau U cnazmel 8
o6nacmu nosicHuysl. lpu
ocMompe 8 omoenieHuU —
UHMEHCUBHbIE Cnasmel,
npoepeccupyroujue

00 gbl2ubaHuUs

CNUHbI, U CBA3AHHbIE

C onpedesnieHHbIMU
mpueeepamu — 38yK U
osuxeHue

Table 1 (continued)
lpodomweHue mabnuusl 1

Treatment and
outcomes
Jleuenue u ucxod
3a6onesanus

Treatment received:
TIG (3,000 IU), skull
fracture repair surgery.
The patient was suc-
cessfully treated and
discharged in 3 weeks
[26]

BgedeHo: [1CYN

3000 ME. lNposedeHa
onepauyus no
ycmpaHeHuto nepesnoma
yepena. Yepes

3 HeO. 8bINUCAHA C
gbi30oposneHueM [26]

Treatment received:
TA (60 1U). The patient
was discharged in

26 days [27]

BgedeHo: 1CC 60 ME.
Bobinucan Ha 26 cym
[27]

Treatment received:
TIG (500 IU), intensive
care. The patient was
discharged in 34 days.
Tetanus resulted in a
slipped disc for which
the patient required
operative repair. Two
years post-incident,
he has fully recovered
[28]

Bsedero: [1CYN

500 ME. MHmeHcusHas
mepanus. Beinucar
yepe3 34 cym.
MepeHeceHHoe
3a6osesaHue

npugesno K cMeweHur
MEHN0380HOYHO20
oucka, ymo
nompeb6osano
onepamugHoz20
sMewamesnsCmed.
MMonHocmeto
80CCcmaHosu/ICs cnycms
dsa 200a [28]
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Year, country
l00, cmpaHa

2018,
Ireland
Mpnanans

2015,
AnoHus
Japan

2012,
Sri-Lanka
LWpu-NaHka

2012,
Japan
AnoHus

54

Age (sex)
Bospacm
(non)

22
(female)
(HeH)

34
(male)
(Mys#)

13
(female)
(eH)

49
(male)
(Myo#)

Vaccination
status
UMMyHHbI
cmamyc

Fully vaccinated
as a child
BakyuHuposaHa
NOJIHOCMbI0 8
demcmee

No data
Hem daHHbIX

Fully vaccinated
before 5 years of
age

lMony4una nonHyr
UMMYHU3auu 00
5 nem

No data
Hem daHHbIx

Inoculation site and
wound characteristics
Jlokanu3zayus u xapakmep
mpaemsi

The patient presented
with a dog bite to her
hand. She did not wash
the wound or seek medical
attention

Pyka. Ykyc cobaku. PaHy

He npomeigana. 3a
MEOUUUHCKOU NOMOWbIO He
obpawanacs

The patient was scratched
by a stray cat. The patient
did not seek medical at-
tention

LlapanuHa HaHeceHa Oukoli
KowkKol. 3a MeQuUUHCKoU
nomouwbio He obpawancs

The patient injured her
eye by falling on a tree
stump and had minor
bleeding. The patient was
admitted to hospital
Inas. MospexdeHue

npu nadeHuu Ha neHb
Oepesa, 6110 HeboNbUWIOE
KposomeyeHue.
Obpamunucse 3a
MeOUUYUHCKOU NOMOWbI0 U
ocmassieHa 8 cmayuoHape

The patient suffered a
traumatic amputation of
his right middle finger at
the distal interphalangeal
joint region. His gloved
hand was caught between
a gas cylinder and a
concrete floor at work
Tpasma pyku 6
pe3ynbmame Hec4acmHo20
cny4as Ha pabome.
Amnymauyus cpedHe20
naneya npasoli pyku 6
obnacmu oucmanbHo20
MexpanaHzo8020 cycmasa
(pyka 8 nepyamke bbina
3amama mexoy 2a308bIM
60/1710HOM U 6EMOHHbBIM
nosaom)

Post-injury period, clinical
manifestations
lMepuod nocne mpasmel,
K/IUHUYecKue nposieneHus

In 3 days: feeling
intermittently hot and
cold, headache, and
palpitations. TT was
administered. Afterwards,
difficulty opening the
mouth and walking
developed

Yepes 3 cym: npucmynel
X0/1000 U #apa, 20/108HAS
6016, cepouebueHue. BaedeH
CA. Pazgunucs mpydHocmu
€ 0mKpelgaHueM pma u
X00660Li

In 1 month (at admission):
bladder dysfunction, dif-
ficulty walking

Yepes 1 mec. nocmynun 8
cmayuoHap ¢ ouceyHkyuedl
MOYes020 Ny3bipsi, Hanobsl
Ha mpydHocmu npu xo0sbe

In 2 days: pain on eye
movements, fever. On
day 7: neck spasms,
opisthotonus

Yepes 2 cym: 6onb

npu 08UKEHUU 2/1030M,
JIUX0paoka.

Ha 7 cym - cnasmel Mblwy,
weu, onuCMomoHyc

The surgery was
performed. No TT was
injected since there was
no soil contamination.

In 21 days after surgery:
tetanus with trismus and
back pain

lposedeHa xupypauyeckas
onepayusl. [Tockonsky
PaHbl He 6blau 3a2pSI3HEHbI
noygod, cneyugu4eckyro
npomu8ocmMonoHs4Hy0
UMMYHHYI0 mepanuto He
npogodunu. Ha 21 cym
nocse onepayuu NoSBUAUCH
npu3Haku mpusma u bonel
8 CnuHe
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Table 1 (continued)
lpodommeHue mabnuuysl 1

Treatment and
outcomes
Jleuenue u ucxod
3a6onesaHus

Treatment received:
TIG (3,000 IU). The pa-
tient was discharged
in satisfactory condi-
tion in 10 days [29]
BgedeHo: [1CYN

3000 ME. Yepes 10
Cym 8bINUCAHA 8
ydossnemeopumensHoM
cocmosiHuu [29]

Treatment received:
TIG. The patient fully
recovered in 1 week
[30]

BsedeHo: [1CHYN. Yepes
Heoesn NOHOCMbI0
soccmaHosuscs [30]

Treatment received:
TIG (4,000 I1U),
intensive care.

The patient was
immunised after
recovery [31]
Bsedero: [1CYN
4000 ME. "lhmeHcusHas
mepanus. [Tocne
80CCMAHOB/EHUS
nposedeH Kypc
sakyuHayuu [31]

Treatment received:
TIG (12,000 IU). The
patient fully recovered
in 12 weeks after
surgery [32]

Bsedero: [1CYN

12000 ME. MonHocmeto
80CCMAHO8JIEH Yepe3
12 Hed. nocne onepayuu
[32]
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Age (sex) Vaccination Inoculation site.an.d
Year, country B status wound characteristics
l00, cmpana ospacm UMMyHHbIl Jlokanu3zauyus u xapakme,
, Cmp (non) Y U p P
cmamyc mpaemsi
2009, 4 Unvaccinated The patient had his big
Netherlands (male) (parents’ reli- toenail torn off and a
Hupepnaugpl  (Myx) gious beliefs) small local haematoma
He sakyuHuposaH = present
(penuzuosHsle Hoea. CodpaH Ho2omes Ha
ybewoeHus 60/16WIOM NaAsbUeE Ho2U,
pooumeneli) Hebonbwas cemamoma
2008, 37 No data The patient had a fire-
China (female) Hem 0aHHbIX cracker wound (2 cm
Kuraii (meH) diameter) in the chest.

She did not seek medical
attention

[pydHas knemka. PaHeHue
npu e3psige nemaposl
(Ouamemp 2 cm). 3a
MeOUUYUHCKOL NOMOUWbIO He

Post-injury period, clinical
manifestations
Iepuod nocne mpasmel,
K/IUHU4YecKue nposesieHus

In 3 days: weakness,
dysphagia, sore throat,
salivation. Tetanus not
diagnosed. The condition
worsened, difficulties
with opening the mouth
increased

Yepes 3 cym: cnabocme,
oucgaeus, 6onb 8

2opie, CIloHomeYeHue.
LluazHo3 He ycmaHoe/ieH.
CocmosHue yxyowanocs,
nosiguuCL mpyoOHocmu npu
O0MKpeIBAHUU pma

Gradually: stiffness in the
neck and muscle cramps
in all limbs

lMocmeneHHo nosisunuChL
CKOBAHHOCMb Weu U
cydopoau Ml 8cex
KoHe4YHocmell

Table 1 (continued)
lpodomweHue mabnuuysl 1

Treatment and
outcomes
Jleuenue u ucxod
3a6oneeanus

Treatment received:
TIG (3,000 IU), inten-
sive care. The patient
fully recovered in

30 days [33]

BgedeHo: [1CYN

3000 ME. MiHmeHcusHas
mepanus. [NloaHocmesko
80CCMAHO8/IEH Yepe3
30 cym [33]

Treatment received:
TA (1,500 1U), TIG
(150 1U/kg), intensive
care. The patient
fully recovered in

57 days [34]
BsedeHo: 1CC

1500 ME, ncym

150 ME/ke.

obpawanace

The table is prepared by the authors / Tabnuua coctaBneHa aBTopamm

MNHmeHcusHas
mepanus. [lonHoe
80CCMaHo8/IeHUE
Ha 57 cym [34]

Note. TA, tetanus antitoxin; TIG, tetanus immune globulin (human); TT, tetanus toxoid; IU, international units; Td, diphtheria-tetanus

toxoid (low-dose antigen formulation).

lMpumeydanue. NCC - npoTMBOCTONBOHAYHASA CbiBOPOTKA (nowagunHas); MCYY — npoTUBOCTONOHAYHBIV YenoBeYeCKUi MMMYHOMOBYANH;
CA - cTonbHAYHbIM aHaTOKCUH; ME - MexayHapogaHble eguHuupl; AC-M — aHaTOKCUH AMDTEPUIMHO-CTONOHSAYHBIA C MOHMXKEHHBIM CO-

AepXXaHNEM aHTUTEHOB.

Sometimes religious beliefs cause vaccination
refusals, being second most popular reason for
refusal. Importantly, these arguments were re-
peatedly denied by many religious communities*.
However, the parents continue ignoring these
explanations despite the risk of infections due to
active anti-vaccine movement that is often more
large-scale than medical and scientific efforts op-
posing these beliefs.

CONCLUSIONS

Despite high-potency tetanus vaccines widely
spread, every year the disease affects tens of thou-
sands of people worldwide. Unvaccinated or under-
vaccinated people are at a high-risk group. In this
regard, particularly important is a regular vaccina-

tion of all age groups based on national guidelines.

Tetanus intoxication specifics, lack of effective
laboratory tests that would confirm or exclude the
diagnosis, and complicated specific therapy in-
crease the risk of fatal outcomes or disability.

The reviewed cases show that minor wounds
and abrasions bear a risk of tetanus infection,
alongside with severe injuries and damages.

Case analysis of unvaccinated or undervacci-
nated persons highlights the necessity of public
health education aimed at:

- popularising timely scheduled immunisations ac-
cording to national guidelines, including newborns;

- placing emphasis on regular revaccination of
adults according to vaccine schedules;

24

MpuBmBKKM 1 MupoBble koHdeccun. KHUCE®D; 2022.

Religious concerns: resources and information. Immunize.org; 2024.
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- explaining the need of timely post-exposure

prophylaxis for any injuries;

- consistently disproving false allegations from

the anti-vaxxers.
Successfully handling these tasks requires a

close cooperation of health care experts, non-

profit organisations, and religious communities
with the required competence and authority.
This will allow to increase the vaccination ad-
herence, enhance the coverage and reduce the
incidence of vaccine-preventable diseases, in-
cluding tetanus.
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