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REVIEW ARTICLE

Tetanus prophylaxis in horses: guidelines for New Zealand and Australia based
on a critical appraisal of the evidence
AL Lovett a, CB Riley a,b, V Chapmanc, B Belld, B Bishope, A Griersonf, LJ Johnstone a and BW Sykes a

aTāwharau Ora – School of Veterinary Science, Massey University, Palmerston North, New Zealand; bDepartment of Clinical Studies,
Ontario Veterinary College, University of Guelph, Guelph, ON, Canada; cZoetis New Zealand Ltd., Auckland, New Zealand; dVetSouth
Equine, Invercargill, New Zealand; eCanterbury Equine Surgical Consultancy Ltd., Prebbleton, New Zealand; fAuckland Veterinary Centre,
Takanini, New Zealand

ABSTRACT
Horses are exquisitely sensitive to tetanus neurotoxin and are exposed to the risk of infection
with Clostridium tetani throughout life. The vaccine against tetanus is highly effective at
preventing disease, whereas tetanus in unvaccinated populations is associated with high
mortality rates. Current guidelines in New Zealand and Australia for the available vaccine
contain contradictions and limitations surrounding the optimal tetanus immunisation
protocols for both adult horses and foals. This review critically evaluates the scientific
literature on tetanus prophylaxis in horses within the context of equine practice and
available products in New Zealand and Australia. The review was conducted by a panel of
industry and specialist veterinarians to obtain agreement on nine equine tetanus
prophylaxis guidelines for practising veterinarians. The primary protocol for tetanus toxoid
(TT) immunisation consists of a three-dose series IM for all horses ≥ 6 months of age, and a
four-dose series IM is proposed if commencing vaccination in foals between 3 and 6 months
of age. Tetanus prophylaxis in foals < 3 months of age relies on passive immunity strategies.
Following the completion of the primary protocol, a TT booster dose IM should be
administered within 5 years, and every 5 years thereafter. When followed, these protocols
should provide adequate protection against tetanus in horses. Additional tetanus
prophylaxis guidelines are provided for veterinarians attending a horse experiencing a
known “risk event” (e.g. wound, hoof abscess, surgery, umbilical infection). When a correctly
vaccinated horse experiences a risk event, pre-existing immunity provides protection against
tetanus. When an unvaccinated horse or one with unknown vaccination status, or a foal
born to an unvaccinated dam, experiences a risk event, TT IM and tetanus antitoxin (TAT)
1,500 IU SC should be administered simultaneously at separate sites, and the TT primary
immunisation protocol should subsequently be completed for the horse’s respective age. In
previously immunised pregnant broodmares, a TT booster dose administered 4–8 weeks
prior to parturition optimises the transfer of passive immunity against tetanus to the
newborn foal via colostrum; provided that post-natal IgG concentration in serum is > 800
mg/dL (8 g/L), such foals should be passively protected against tetanus up to 6 months of
age. Survivors of clinical tetanus must still receive the primary protocol for vaccination
against tetanus. In summary, all horses in New Zealand and Australia should be vaccinated
against tetanus with protection maintained throughout life via TT booster doses, facilitated
by accurate medical record keeping and client education.

Abbreviations: AAEP: American Association of Equine Practitioners; FTPI: Failure of transfer of
passive immunity; Lf: Limes flocculation; TAT: Tetanus antitoxin; TT: Tetanus toxoid
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Introduction

Tetanus is caused by Clostridium tetani, a spore-
forming, Gram-positive bacillus that is ubiquitous in
the environment worldwide (Popoff 2020). As tetanus
is not contagious, cases tend to be sporadic (Barquero
et al. 2007). In equids, C. tetani typically gains access to
the body via wounds, hoof abscesses, surgical incisions
(e.g. castration) and infected umbilici in neonates (Van
Galen et al. 2017; Ribeiro et al. 2018). Clostridium tetani

can also be detected in the gastrointestinal tract of
domestic animals, including horses (Wilkins et al. 1988;
Basta et al. 2018). In many clinical cases, no “access
point” is identified (Van Galen et al. 2017; de Melo and
Ferreira 2022; Dennis et al. 2022). An anaerobic tissue
environment is required for this obligate anaerobe to
sporulate, proliferate and produce toxins, and horses
are exquisitely sensitive to the principal tetanus neuro-
toxin, tetanospasmin (Popoff 2020). Once transported
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to the spinal cord, tetanospasmin irreversibly blocks
neurotransmitter release from inhibitory internuncial
neurons (Lalli et al. 2003), resulting in tetany – an extre-
mely painful state (Cook et al. 2001). Incorporation into
an immune-privileged location and the irreversible
mechanism of disease limits the efficacy of treatment
(Duchen and Tonge 1973; Cook et al. 2001; Van Galen
et al. 2017). Documented fatality rates in treated
equine cases of tetanus range from 24% to 76.3% (Kay
and Knottenbelt 2007; Reichmann et al. 2008; de Melo
and Ferreira 2022), with higher fatality rates reported
in unvaccinated horses (Reichmann et al. 2008; Ribeiro
et al. 2018). Reducing the welfare impacts of tetanus
on horses is dependent on the effective use of
tetanus prophylaxis strategies.

In New Zealand and Australia, two tetanus prophy-
laxis products are licensed for use in horses: the
vaccine tetanus toxoid (TT; Equivac T or Equivac
2in1), and the serum-product tetanus antitoxin (TAT;
Equivac TAT) (both Zoetis New Zealand Ltd., Auckland,
NZ; Zoetis Australia Pty Ltd., Rhodes, NSW, Australia).
Equine Vaccination Guidelines for New Zealand was
released by Zoetis New Zealand Ltd. in 2014 and a
diagram When Should I Vaccinate My Horses? was
released by Zoetis Australia Pty Ltd. in 2016; both
items are based on the 2012 Australian Equine Infec-
tious Diseases Advisory Board Vaccination Guidelines
(Pfizer 2012). These documents contain guidelines
that are inconsistent with Zoetis’ manufacturer labels.
The label on the TT product in both countries itemises
a primary course of two doses, 4 weeks apart, then
states that a subsequent booster given a year later
will produce “long-lasting immunity,” yet advises to
booster “particularly in valuable animals” approxi-
mately every 5 years. The manufacturer’s quinquennial
booster recommendation was possibly extrapolated
from original studies in the 1970s and 1980s (Löhrer
and Radvila 1970; Liefman 1981). In contrast, sche-
matics in the aforementioned New Zealand and Aus-
tralian guidelines recommend a booster dose
annually (Pfizer 2012; Zoetis 2014, 2016). Thus, there
is a need to examine the evidence behind tetanus pro-
phylaxis strategies in New Zealand and Australia.

The manufacturer labels and current equine vacci-
nation guidelines for New Zealand and Australia pro-
duced by Zoetis (Zoetis 2014, 2016) lack details
regarding vaccination of horses < 6 months old and
do not consider the vaccinal status of the dam. The
American Association of Equine Practitioners (AAEP)
guidelines for North America (not peer-reviewed)
describe differing TT protocols for foals born to vacci-
nated dams (start at 4–6 months of age) compared
to those born to unvaccinated dams or dams of
unknown vaccination history (start at 3–4 months of
age) (AAEP 2021). These protocols conflict with the
latest peer-reviewed guidelines on equine core vac-
cines in North America that emphasise starting no

earlier than 6 months of age for foals born to a vacci-
nated dam but defer to the AAEP guidelines regarding
foals born to unvaccinated dams or dams of unknown
vaccination history (Desanti-Consoli et al. 2022).
Neither provide recommendations for tetanus prophy-
laxis in foals < 3 months of age born to unvaccinated
dams. Comprehensive guidelines that recognise the
complexity of tetanus prophylaxis strategies in horses
< 6 months of age are required.

The purpose of this review was to conduct a critical
evaluation of the scientific literature on tetanus pro-
phylaxis in horses within the context of equine practice
and available products (TT and TAT) in New Zealand
and Australia. From this review, the authors sought
to develop a set of practical guidelines for equine
tetanus prophylaxis aimed at assisting veterinarians
in clinical practice in New Zealand and Australia.

Literature review and guidelines for equine
tetanus prophylaxis in New Zealand and
Australia

Approach to guideline development,
disclaimers and definitions

A panel of industry and accredited specialist veterinar-
ians (equine internists, equine surgeons) conducted
and authored the present review to obtain a group
consensus on the following equine tetanus prophy-
laxis guidelines (see Supplementary Information 1 for
methods). The review is presented across seven num-
bered sections and includes nine guidelines. The
guidelines are also summarised in Supplementary
Tables 1 and 2 which include reference to the relevant
numbered sections in the review. Additionally, Guide-
lines 1–3 are summarised in Supplementary Figure 1.

Although grounded in the evidence presented, the
guidelines are the authors’ opinion, and clinical
decisions pertaining to equine tetanus prophylaxis
are considered the responsibility of the attending
veterinarian, taking into consideration the horse’s
health, the accuracy of medical records and the veter-
inarian’s liability. Some recommendations are off-label
but are allowed under the Veterinarians Act 2005 in
New Zealand and the Veterinary Practice Act 2018 in
Australia (Anonymous 2005, 2018). Additionally, con-
sidering tetanus cases have been reported in horses
with an immunisation history (Green et al. 1994; de
Melo and Ferreira 2022), it is prudent to inform
clients that no vaccine is 100% effective and that vac-
cination against diseases is a matter of risk reduction,
not elimination. Ideally, horses should be vaccinated
when apparently healthy.

The following definitions are provided for clarity:
the term tetanus prophylaxis is used to encompass
active, passive, and combined active–passive immu-
nity. Active immunity against tetanus is defined as
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the humoral immune response to the TT antigen (vac-
cination). Passive immunity against tetanus is acquired
by administering TAT, administration of plasma from a
vaccinated donor, or colostrum-derived maternal anti-
body transfer from a vaccinated mare to her foal. A
“risk event” refers to a known clinical scenario involving
an anaerobic tissue environment that could potentially
have been inoculated with C. tetani and therefore theor-
etically increases a horse’s risk of tetanus. The following
examples of risk events are common clinical scenarios
for which attending veterinarians need to devise a
tetanus prophylaxis plan: penetrating injuries, trauma
or wound, hoof abscess, surgery or invasive dentistry,
a neonate with umbilical infection, and mares with peri-
parturient trauma or retained fetal membranes (Sole
et al. 2015; Theoret et al. 2016; Van Galen et al. 2017).
Aside from elective surgical procedures, these risk
events cannot be predicted.

Section 1. Defining protection against tetanus

a. Experimental tetanus challenge studies
True immunity against tetanus is defined as disease
resistance following C. tetani infection. In controlled
experimental tetanus challenge studies in horses, sheep
and guinea pigs (Sneath et al. 1937; Saxinger and
Heinig 1951; Chodnik et al. 1959), and an uncontrolled
challenge study in horses (Löhrer and Radvila 1970),
TT-immunised animals survived exposure to lethal
doses of tetanus toxin or spore suspensions, many with
complete resistance to disease (no clinical signs).

b. Serological measurement of anti-tetanus
antibodies
Anti-tetanus antibody activity is expressed as inter-
national units (IU) and the literature perpetuates the
“protective” serological threshold in an individual as
> 0.01 IU/mL (Wilson 2017; Basta et al. 2018; AAEP
2021). This threshold was developed in the 1940s
when two scientists performed tetanus challenge
studies, using themselves as subjects (Wolters and
Dehmel 1942). Since that experiment, supported by
earlier research in guinea pigs, 0.01 IU/mL of circulat-
ing anti-tetanus antibody has remained the universally
accepted threshold, yet vaccinated individuals (includ-
ing horses) have shown resistance to tetanus challenge
when antibody concentrations were below this
threshold (Sneath et al. 1937; Löhrer and Radvila
1970). When 24 horses were challenged with tetanus
toxin 5–8 years after their last TT administration, all
horses survived, including one with a titre < 0.01 IU/
mL (Löhrer and Radvila 1970). Survival of this individual
horse might reflect the role of immunological memory
from prior immunisation and/or that protective serum

concentration of anti-tetanus antibody in vaccinated
horses might be < 0.01 IU/mL. As discussed in the
most recent international guidelines on core vaccines
in equids, the protective serological threshold from
active immunisation in equids specifically is yet to be
determined (Desanti-Consoli et al. 2022) Thus, 0.01
IU/mL remains the accepted standard for actively
immunised horses (Wilson 2017). To the authors’
knowledge, the required threshold of circulating anti-
tetanus antibody for protection against tetanus from
passive immunisation (e.g. TAT) has not been pub-
lished. Recent publications from Europe and North
America advocate for the clinical application of
tetanus titre testing (Recknagel et al. 2015b; Desanti-
Consoli et al. 2022). Although such testing could be
offered by laboratories in New Zealand and Australia
should there be demand, at the time of publication
tetanus titre measurement is not commercially avail-
able for veterinary use (A Black,1 E Crosser,2 pers.
comm.).

Section 2. Tetanus toxoid: development and
duration of active immunisation in horses

a. Adjuvant-enhanced tetanus toxoid
immunisation
Tetanus toxoid is formalin-inactivated tetanospasmin
(Bergey and Etris 1936; Chodnik et al. 1959; Edsall
1964). With the addition of an adjuvant, TT is a
highly efficacious vaccine in horses and other species
(Saxinger and Heinig 1951; Levine et al. 1955;
Chodnik et al. 1959). In horses, the use of oil-based
adjuvants decreased in popularity with the develop-
ment of aluminium-based-adjuvanted TT vaccines
(Löhrer and Radvila 1970; Jansen and Knoetze 1979;
Liefman 1981). More recently, immune-stimulating
complex (ISCOM) adjuvanted TT vaccines have been
developed for use in horses but are not available in
New Zealand or Australia (Heldens et al. 2010;
Kendall et al. 2016). At the time of publication, the
only TT product for horses available in NZ and Australia
contains an aluminium-based adjuvant and 20 Limes
flocculation (Lf) of inactivated tetanus toxin per dose.

b. Serologic responses to aluminium-adjuvanted
tetanus toxoid immunisation in horses > 6
months old
Despite the antigenic potency of TT, in all studied
mammalian species a single TT dose will not confer
long-lasting immunity as immunity slowly declines
over time; thus, a primary series followed by booster
doses are recommended for an anamnestic response
to maintain life-long protection in horses (Chodnik
et al. 1959; Jansen and Knoetze 1979; Liefman 1981).

1A. Black, Idexx Laboratories Pty. Ltd., NZ.
2E. Crosser, Idexx Laboratories Pty. Ltd., Australia.
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A protective serological immune response (anti-
tetanus antibody concentration > 0.01 IU/mL) develops
by 12–14 days, but not within 7 days, following the first
TT (aluminium-adjuvanted) dose in a previously unvac-
cinated horse (Saxinger and Heinig 1951; Liefman 1980).
The duration of protective anti-tetanus antibody con-
centrations achieved by the first TT dose varies
between individual horses, and some horses do not
maintain adequate titres to afford protection to 12
months (Liefman 1981). When the first TT dose is fol-
lowed by a second TT dose 4 weeks later, a much
greater serological immune response is achieved
(Chodnik et al. 1959); in a study by Liefman (1981), all
horses maintained anti-tetanus antibodies > 0.01 IU/
mL for at least 12 months after the second TT dose.
The precise interval between the first and second TT
dose does not appear to be critical but should be no
less than 4 weeks, and ideally no more than 8–12
weeks (Löhrer and Radvila 1970; Liefman 1981).

From 12 months after the second TT dose, antibody
titres steadily wane unless provided additional immu-
nogenic stimulation (Liefman 1981). To achieve long-
lasting immunity, a third TT dose within 12 months
of the second TT dose is required in horses (Löhrer
and Radvila 1970; Scarnell 1974; Liefman 1981). Most
horses maintain anti-tetanus titres > 0.01 IU/mL for
many years following an appropriate primary immunis-
ation protocol (Saxinger and Heinig 1951; Löhrer and
Radvila 1970; Scarnell 1974). Subsequent booster
doses assist immunologic recall, but the required fre-
quency of booster vaccination is debated. In a study
where immunised horses received TT booster doses
every 3–8 years, all horses maintained titres > 0.1 IU/
mL, and when compared to a group of horses receiving
a booster every 2 years, there was no statistical differ-
ence between the groups’ titres (Recknagel et al.
2015a). In 24 appropriately immunised horses whose
last aluminium-adjuvanted TT dose was 5–8 years
prior, none developed clinical tetany when challenged
with 3 times the minimum lethal dose of toxin, includ-
ing one horse (7 years since its last TT booster) whose
titre measured below 0.01 IU/mL (Löhrer and Radvila
1970). Although not included in the challenge com-
ponent of that study, one of the horses had a
tetanus titre of 0.01 IU/mL, despite not having had a
TT booster for 9 years (Löhrer and Radvila 1970).
These studies suggest TT booster doses at an inter-
dose interval of up to 8 years are acceptable for main-
taining long-lasting immunity against tetanus. While
accepting the limitations of cross-species extrapol-
ation, this inter-dose interval is shorter than that of
guidelines for humans, another mammalian species
that is highly susceptible to tetanospasmin (Basta
et al. 2018). In humans a 10-year interval for TT boos-
ters throughout life is established in some countries

(e.g. USA, Germany, Austria, Australia), and in New
Zealand TT boosters are recommended approximately
every 20 years following the juvenile immunisation
protocol (Nowlan 2019; Anonymous 2023).

As the rate of antibody titre decline is not uniform
across individual horses (Recknagel et al. 2015a), and
equine tetanus titre testing is not commercially available
to practising veterinarians in New Zealand and Australia
at present, it is the authors’ opinion that an inter-dose
interval of 5 years throughout a horse’s life is prudent.
Additionally, this is what the New Zealand and Australian
TT product labels advise. In other countries, administering
aluminium-adjuvanted TT boosters to horses at a shorter
interval (i.e. annually) is standard practice (AAEP 2021).
The manufacturer of the TT vaccine in New Zealand and
Australia (Zoetis) reports that adverse drug events are
very rare in equids (< 1 in 10,000 animals treated) (W
Clough,3 pers. comm.). However, hyperimmunisation-
related adverse events to TT booster doses are reported
in vaccinated humans (Korger et al. 1986). Administering
TT booster doses more frequently than every 5 years is
likely safe, but such practice does incur additional
expense to clients, and vaccine cost was a concern to
20% of respondents in an Australian survey on tetanus
prevention in horses (Dennis et al. 2022).

Guideline 1. Tetanus toxoid immunisation for
unvaccinated horses > 6 months old
All horses in New Zealand and Australia should be vac-
cinated against tetanus. To achieve and maintain
immunity against tetanus, an unvaccinated horse
must receive the TT primary immunisation protocol
consisting of a three-dose series administered via IM
injection followed by TT booster doses, as follows:

. The first and second doses of TT should be adminis-
tered IM 4–6 weeks apart.

. A protective immune response develops by 12–14
days following the first TT dose.

. A third dose of TT must be administered within 12
months of the second TT dose.

. A booster dose of TT is then recommended within 5
years of the third dose of the primary protocol and
subsequent TT booster doses are recommended
every 5 years throughout a horse’s life.

Section 3. Tetanus antitoxin: indications,
limitations and duration of passive
immunisation in horses

a. Tetanus antitoxin indications and limitations
Tetanus antitoxin is a biological serum product har-
vested from hyperimmunised horses (Trinca 1979).
When TAT is administered it leads to a temporary

3W. Clough, Zoetis NZ Ltd. Auckland, NZ.
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increase in circulating anti-tetanus antibodies that
neutralise unbound tetanospasmin (Ramon 1936;
Liefman 1980). However, the superiority of active
immunisation compared to passive immunisation for
tetanus prophylaxis has long been acknowledged
(Sneath et al. 1937; Chodnik et al. 1959; Trinca 1979).
Unlike TT immunisation, tetanus prophylaxis via TAT
is reactive and long-lasting immunity is not conferred
(Cooke and Jones 1943; Liefman 1980). Equine chal-
lenge studies have not compared the efficacy of TT
and TAT for preventing disease, but a guinea pig chal-
lenge study reported 21/55 passively immunised
(1,500 IU TAT) guinea pigs died compared to 5/55
actively immunised (TT) guinea pigs (Sneath et al.
1937).

An additional consideration when administering
biological products is horizontal transmission of
disease. Theiler’s disease has been linked to TAT
administration and recent clinical and experimental
studies support equine parvovirus-hepatitis virus as
the likely aetiologic agent (Divers et al. 2018, 2022).
PCR testing of commercial equine serum pools sup-
ports a world-wide distribution of equine parvovirus-
hepatitis virus, including positive isolation from two
New Zealand herds (Meister et al. 2019), as well as posi-
tive detection in 6/188 (3.2%) serum samples from Aus-
tralian horses (Fortier et al. 2021). However, in an
Australian survey, no cases of equine Theiler’s disease
associated with TAT were reported by 77 respondents
(Dennis et al. 2022). Furthermore, no reports of equine
Theiler’s disease in New Zealand have been made to
Zoetis New Zealand Ltd. (W Clough,4 pers. comm.) or
reported in peer-reviewed literature. Whether the risk
for TAT-associated Theiler’s disease is lower or absent
in New Zealand and Australia compared to other
countries remains speculative.

b. Serological duration of tetanus antitoxin in
horses
As previously discussed, challenge studies determining
the protective tetanus titre threshold for passively
acquired immunity to tetanus are lacking and studies
have assumed 0.01 IU/mL to be adequate. In three
horses (mean body weight 340 kg), a TAT dose of
1,500 IU SC (as per New Zealand and Australian label
instructions) provided passive immunity for up to 14
days but no more than 21 days (Liefman 1980). Fur-
thermore, TAT at this dose did not interfere with the
development of active immunity in response to con-
current TT administration (Liefman 1980).

Dose-dependent duration of protection by TAT in
horses has been studied (non-peer-reviewed), where
a higher dose provided an extended duration of
passive immunity (Liefman 1977; Trinca 1979).
Whether heavier horses achieve similar or lower

serum antibody concentrations compared to smaller
horses per dose of TAT has also been questioned
(Desanti-Consoli et al. 2022). The label dose of the
licensed TAT product for tetanus prophylaxis in New
Zealand and Australia is “not less than 1,500 IU” for
horses and foals and was used by 96% of equine veter-
inarians in a recent Australian survey (Dennis et al.
2022). Doses as high as 10,000 IU are included on
label claims for tetanus prophylaxis in other countries
(NOAH 2021), but the degree to which these higher
TAT doses interfere with active immunity from concur-
rent TT administration in horses has not been pub-
lished. In the Australian survey of veterinarians, three
equine cases of tetanus post-castration were reported
within 2 weeks of TAT administration per label direc-
tion (1,500 IU SC), including a miniature horse
(Dennis et al. 2022). Although vulnerable to recall
bias, these reports suggest a TAT dose (1,500 IU) pro-
vided inadequate passive immunity in the face of
infection with C. tetani. Further research into combined
active–passive protocols using TAT doses > 1,500 IU in
horses is warranted to determine an optimal TAT dose
for first-line prophylaxis in unvaccinated horses that
simultaneously does not interfere with the active
immune response to concurrent TT.

Section 4. Tetanus prophylaxis for horses > 6
months old experiencing a risk event

a. Tetanus prophylaxis in vaccinated horses
experiencing a risk event
Many reports of equine tetanus do not have a known
or observed risk event associated with them (Van
Galen et al. 2017; de Melo and Ferreira 2022; Dennis
et al. 2022), reinforcing the need to maintain active
immunity against tetanus throughout a horse’s life
as described in Section 2. It is the authors’ opinion
that a 5-year booster interval will provide sufficient
immunity for most horses that experience a risk
event. However, owner recall and immunisation docu-
mentation can be unreliable, and individual horses
can respond heterogeneously to TT immunisation
(Jansen and Knoetze 1979; Liefman 1980; Recknagel
et al. 2015a). The latest equine vaccination guidelines
published for North America addressed these issues
by recommending the administration of a TT booster
when tetanus titre measurements are < 0.01 IU/mL
(Desanti-Consoli et al. 2022). However, appropriately
validated point-of-care tetanus titre testing is not
available for horses in New Zealand and Australia.
Considering that in a study by Liefman (1981), all
horses’ (n = 5) serum titres 12 months after the
second aluminium-adjuvanted TT dose were > 0.01
IU/mL, administration of a TT booster to an appropri-
ately vaccinated horse that experiences a risk event

4W. Clough, Zoetis NZ Ltd. Auckland, NZ.
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within 12 months of the last TT booster dose is not
justified, unless they are due for the third TT dose of
the primary protocol (Guideline 1).

When a previously vaccinated horse is administered
a TT booster, antibody titres far exceed 0.01 IU/mL
within 4–7 days as a result of pre-existing immune
memory (Liefman 1981). This was similarly demon-
strated in eight horses following an oil-based-adju-
vanted TT (Jansen and Knoetze 1979). Incubation
time from initial infection to clinical signs varies; one
study of 155 adult horses reported a median incu-
bation time for tetanus of 8 (min 1, max 43) days
(Van Galen et al. 2017). Thus, in the face of natural
C. tetani infection, pre-existing active immunity
against tetanus, in combination with TT booster vacci-
nation, should prevent disease, whereby concurrent
TAT administration is not indicated.

Guideline 2. Tetanus prophylaxis for vaccinated
horses > 6 months old experiencing a risk event
When a correctly vaccinated horse (i.e. has completed
the primary protocol per Guideline 1) experiences a
risk event, in addition to appropriately managing the
presenting risk event:

. Previously acquired active immunity should provide
adequate protection against tetanus.

. Do not administer a TAT dose.

. If it has been ≤ 12 months since the last TT, do not
administer a TT booster dose.

. If it has been ≥ 5 years since the last TT, administer a
TT booster dose.

. If it has been > 12 months but < 5 years since last TT,
administration of a TT booster dose is at the attend-
ing veterinarian’s discretion.

b. Tetanus prophylaxis in unvaccinated horses
experiencing a risk event
Unvaccinated horses do not have measurable anti-
tetanus serological titres, and prior natural exposure
is thought not to produce protective humoral immu-
nity (Liefman 1981; Kay and Knottenbelt 2007; Popoff
2020). Therefore, when an unvaccinated horse experi-
ences a risk event, combined use of passive (TAT)
and active (TT) immunity is required to provide
optimal protection against tetanus (Trinca 1979;
Liefman 1980). As discussed in Section 2b, the first TT
dose in horses provides antibody titres > 0.01 IU/mL
by 12–14 days (Saxinger and Heinig 1951; Liefman
1980). While awaiting seroconversion to the first TT
dose, protection of the horse relies on TAT for immu-
nity against tetanus. As discussed in Section 3,
although a 1,500 IU TAT dose does not appear to inter-
fere with the serologic response to concurrent TT
administration (Liefman 1980), in some horses experi-
encing a risk event, this dose of passive immunity

might be inadequate (Dennis et al. 2022). Based on
such reports, it is the authors’ opinion that a repeat
TAT dose at 7 days could be considered in high-risk
cases (e.g. complicated wound healing, on-going
anaerobic tissue environment) to maintain protective
titres while awaiting the serological response that
occurs 12–14 days following the first TT dose (Saxinger
and Heinig 1951; Liefman 1980). Whether this second
TAT dose given 7 days after attending a risk event
might interfere with the immune response to the
first TT dose is unknown, but the authors consider it
a more prudent approach than administering an off-
label higher TAT dose at the first visit.

Guideline 3. Tetanus prophylaxis for
unvaccinated horses > 6 months old experiencing
a risk event
When an unvaccinated horse or a horse with an
unknown vaccine history experiences a risk event, in
addition to appropriately managing the presenting
risk event:

. A TT should be administered IM to commence the
first TT dose of the primary protocol, and;

. A TAT (1,500 IU) should be administered SC at a sep-
arate site to the TT (e.g. contralateral side) to
provide immediate passive immunity.

. If an on-going risk is deemed likely, a repeat TAT
dose within 7 days of the first dose can be con-
sidered by the attending veterinarian.

. For long-lasting active immunity, it is imperative
that the horse receives the second and third TT
doses of the 3-dose series to complete the primary
protocol as described in Guideline 1.

c. Tetanus prophylaxis for elective surgery in
horses
Tetanus has been reported in horses following elective
surgery (Van Galen et al. 2017; Ribeiro et al. 2018;
Dennis et al. 2022). Because active immunity provides
superior protection against tetanus compared to
passive immunity (Section 3), active immunity should
be achieved prior to an elective surgery whenever
possible (Sneath et al. 1937; Van Galen et al. 2017;
Dennis et al. 2022). Vaccinating horses against
tetanus prior to an elective surgery is immunologically
advantageous, and eliminates the reliance on concur-
rent TAT use – reducing the potential risk of serum
hepatitis and the higher cost to clients of TAT.

Guideline 4. Tetanus prophylaxis for
unvaccinated horses > 6 months old undergoing
elective surgery
When an unvaccinated horse or a horse with an
unknown vaccine history requires elective surgery,
prior to undergoing surgery:
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. The first TT dose of a primary immunisation protocol
should be administered IM 4–6 weeks prior to
undergoing surgery. Subsequently, the second TT
dose can be given at the time of surgery provided
this occurs 4–6 weeks following administration of
the first TT dose.

. For long-lasting active immunity it is imperative that
the horse receives the third TT dose of the 3-dose
series to complete the primary protocol as
described in Guideline 1.

. If this time frame cannot be afforded, then a TT and
a TAT should be administered as described in Guide-
line 3 and the primary protocol completed per
Guideline 1.

Section 5. Tetanus toxoid immunisation in
broodmares

a. Achieving active immunity against tetanus in
mares intended for breeding and pregnant mares
Vaccination of pregnant mares against tetanus is routi-
nely practised to protect the mare during the peripar-
turient period and provide adequate transfer of
passive immunity against tetanus to the newborn
foal via colostrum post-partum (Liu et al. 1982;
Desanti-Consoli et al. 2022). It is generally accepted
that TT is safe to use in pregnant animals as it has
been shown to be safe and effective in pregnant
women (Basta et al. 2018). However, the safety of TT
administration to the pregnant mare and fetus has
not been investigated. Eight previously vaccinated
pregnant mares showed an acceptable anamnestic
response to a booster TT dose when administered 6–
8 weeks pre-partum (Liefman 1981). However,
response to commencing active immunisation
against tetanus in an unvaccinated mare during preg-
nancy has not been published. In humans, pregnancy
is acknowledged within the “young, old, pregnant
and immunocompromised” category as responding
less well to immunisation (Zimmermann and Curtis
2019). Therefore, for reasons of safety and efficacy,
unvaccinated mares intended for breeding should
undergo TT immunisation prior to breeding. If the
primary protocol of TT immunisation needs to be com-
menced during gestation in an unvaccinated mare,
there is an opinion (although not specifically regarding
horses) that the administration of vaccines should be
avoided during the first 60 days of gestation during
fetal organogenesis (Wilson et al. 2014).

b. Indications for administering a tetanus toxoid
booster to vaccinated pregnant mares
Selective concentration of immune proteins by the
mammary gland of pregnant horses occurs approxi-
mately 2 weeks prior to foaling (Jeffcott 1974). There-
fore, a TT booster dose 4–8 weeks prior to expected

parturition ensures maximal colostral anti-tetanus Ig
concentrations are achieved (Liu et al. 1982). Results
of one study inferred a positive correlation between
mare and foal anti-tetanus titres (Jansen and Knoetze
1979). Furthermore, maternal anti-tetanus antibody
concentrations persisted for 4 months in foals born
to mares that had received a TT booster in late ges-
tation compared to < 2–3 months in foals whose
dams had received a TT booster 5 months to 2 years
prior to parturition (Liu et al. 1982). In a different
study, eight previously vaccinated pregnant mares
had pre-booster serum anti-tetanus antibody titres
that already comfortably exceeded 0.01 IU/mL
(Liefman 1981). Therefore, in regularly bred, multipar-
ous mares, pre-partum TT booster doses administered
more frequently than every 5 years will likely result in
tetanus titres in the mare exceeding those rec-
ommended for disease prevention (0.01 IU/mL).
However, the possible advantage of this practice is
longer lasting passive immunity against tetanus for
the foal. A potential disadvantage of a pre-partum
vaccine booster in pregnant broodmares is the theor-
etical phenomenon of immunotolerance (Desanti-
Consoli et al. 2022). Immunotolerance was implicated
in foals that lacked a detectable humoral immune
response to equine influenza vaccination when the
same vaccine was used in their dams pre-partum (Cul-
linane et al. 2001). However, in the absence of such evi-
dence in the context of TT immunisation, the authors
consider that administering a pre-partum TT booster
to pregnant broodmares is the preferred method for
ensuring foals are optimally protected against
tetanus after birth.

Guideline 5. Tetanus toxoid immunisation for
pregnant broodmares
The TT product available in New Zealand and Australia
has no specified label instructions for use in pregnant
mares. Ideally, all mares intended for breeding should
receive a complete tetanus primary immunisation pro-
tocol as described in Guideline 1 prior to breeding.

When a previously vaccinated broodmare (per
Guideline 1) is pregnant:

. A TT booster dose should be administered 4–8
weeks prior to parturition during every pregnancy.

When an unvaccinated broodmare is pregnant:

. A primary protocol for tetanus vaccination should
be administered as described in Guideline 1,
whereby the first and second doses of TT are
given 4–6 weeks apart during gestation. If possible,
the primary protocol should be commenced after
the first 60 days of gestation but no later than 12
weeks prior to parturition (i.e. by 8 months of
gestation).
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. For long-lasting active immunity, it is imperative
that the broodmare receives all three TT doses to
complete the primary protocol as described in
Guideline 1.

Section 6. Tetanus prophylaxis in foals ≤ 6
months old

a. Passive immunity against tetanus in foals
In a European case series of equine tetanus, 21/176
cases were foals < 6 months old, three of which were
neonates with infected umbilici, all of which died
(Van Galen et al. 2017). In another report of tetanus
in foals, all six cases died (Muylle et al. 1975). As
such, although a seemingly rare disease in foals, the
likelihood of death in this cohort is high. These
equine reports echo the poor prognosis documented
for human cases of neonatal tetanus (Lambo and
Anokye 2013), where the dominant risk factors are
unhygienic birth and poor umbilical cord care
(Schofield 1986). These factors might apply to foals,
but risk factors for equine neonatal tetanus have not
been studied. As with adult horses, strategies for
tetanus prophylaxis in foals involve a combination of
passive and active immunity. In addition to maternally
derived anti-tetanus antibodies (Section 5), passive
immunity against tetanus can also be granted to a
foal via plasma transfusion from an appropriately vac-
cinated donor or via the administration of TAT. The
combination of maternally derived passive immunity
against tetanus followed by the commencement of
TT immunisation at a later age (Section 6b) provides
the greatest security for uninterrupted prophylaxis in
foals (Corrado and Carta 1964; Liu et al. 1982; Davis
et al. 2015).

Sufficient transfer of maternal anti-tetanus IgG from
a mare to her foal relies on appropriate TT immunis-
ation of the dam (Section 5), adequate colostrum pro-
duction and, lastly, adequate ingestion and absorption
of colostrum by the foal within 24 hours of birth (Thein
et al. 2013). This is because the equine epitheliochorial
placenta precludes transfer of maternal IgG to the
fetus prior to parturition (Borghesi et al. 2014). Foals
born to dams vaccinated prior to foaling with multi-
valent vaccines containing TT had detectable serum
anti-tetanus antibody titres after the ingestion of
colostrum, indicating that colostral transfer of passive
immunity against tetanus is effective (Wilson et al.
2001; Davis et al. 2015). In lieu of tetanus titre testing
in New Zealand and Australian equine clinical practice,
serum IgG concentration > 800 mg/dL (8 g/L) at circa
24 hours old approximates sufficient passive immunity
against tetanus in foals born to vaccinated mares, as
per Guidelines 1 and 5 (Liepman et al. 2015). Following
ingestion of colostrum, serum anti-tetanus antibody
titres in foals decline over time (Corrado and Carta

1964; Liu et al. 1982). Although there was variation
between individual foals’ rate of decline, one study
showed all foals’ (n = 13) anti-tetanus antibodies
remained detectable up to 6 months, indicating a pro-
longed duration of passive immunity against tetanus
in foals born to mares receiving TT in their last trime-
ster (Wilson et al. 2001). In contrast, maternal anti-
tetanus antibodies waned below 0.01 IU/mL by 3
months in one study (the timing of dams’ last TT was
not stated) (Corrado and Carta 1964), and by 4
months (dams received their last TT dose in late ges-
tation) and < 2–3 months (dams received their last
TT dose 5 months to 2 years prior to parturition) in
another study (Liu et al. 1982). According to Wilson
et al. (2001), maternally derived anti-tetanus antibodies
might protect foals up to 6 months, and the impor-
tance of administering a TT booster in the dam’s last
trimester is supported by the results of Liu et al.
(1982). However, challenge studies in foals are
lacking, and the protective threshold for passively
derived anti-tetanus antibodies has not been deter-
mined. Some foals might have a faster decline in
their maternally derived antibodies creating a suscep-
tible “window” between waning antibodies and pre-
active immunisation against tetanus in foals 3–6
months old (Corrado and Carta 1964; Liu et al. 1982).

Foals with partial or complete failure of transfer of
passive immunity (FTPI) are unprotected against
tetanus, wholly or partially, until treated for FTPI
(Jansen and Knoetze 1979). The diagnosis and treat-
ment of FTPI in foals is based on measuring IgG con-
centrations in serum where an IgG concentration >
800 mg/dL (8 g/L) following treatment is indicative of
adequate passive immunity (Sellon 2000; Liepman
et al. 2015). In neonatal foals diagnosed with FTPI or
a critical illness where plasma transfusion is indicated
(Wilkins and Dewan-Mix 1994), the veterinarian
should ensure the plasma donor has been correctly
vaccinated against tetanus (this can be assumed with
commercial hyperimmunised plasma products).
According to one manufacturer’s product information,
antibodies contained in plasma have a half-life of 21
days in healthy foals, but as low as 8 days in sick
foals (Equiplas 2023). In comparison, maternally
derived anti-tetanus antibodies have been reported
to have a half-life of 28.8 (SE 3.0), 34.8 (SE 5.1), and
approximately 35 days for IgGa, IgGb, and IgG(T),
respectively (Wilson et al. 2001). Although crude, it
might be assumed that after five half-lives post-
plasma transfusion (105 days) a foal is unlikely to be
sufficiently protected against tetanus and therefore
might benefit from commencement of active immunis-
ation from 3 months old. The more rapid decline of
serum IgG in critically ill foals is thought to relate to
catabolism, equilibration between intra- and extra-vas-
cular spaces and consumption in immune interactions
(LeBlanc 1988; Wilkins and Dewan-Mix 1994). How
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neonatal illness might influence the decline in anti-
tetanus antibodies has not been studied. Further
research regarding serum anti-tetanus antibody
levels achieved after plasma transfusion in foals and
their half-life is required to better guide tetanus pro-
phylaxis strategies in FTPI foals.

TAT administration is common practice in some
equine breeding operations to provide tetanus pro-
phylaxis, particularly in foals born to dams of
unknown or naïve vaccination status (Rogers et al.
2007). There does not appear to be a benefit from
routine administration of TAT after birth for foals
born to vaccinated dams that demonstrate post-
partum serum IgG > 800 mg/L (8 g/L), as this cohort
should already have adequate maternally derived
passive immunity (Wilson et al. 2001; Davis et al.
2015). The influence of age and dose on the duration
of protective titres from TAT in foals is uncertain but
might extend beyond the 21 days reported in adult
horses (Liefman 1980). In a study of 30 foals adminis-
tered TAT (1,500 IU) IM at birth, at 1 month 83% had
tetanus titres ≥ 0.01 IU/mL and by 4 months 17% still
had titres ≥ 0.01 IU/mL (Liu et al. 1982). As with mater-
nally derived antibodies, TAT appears to steadily
decline over time and although TAT maintained titres
≥ 0.01 IU/mL in many of the studied foals, 5/35 foals
failed to maintain supposed protective titres to 1
month (Liu et al. 1982). In one case example, neonatal
tetanus was reported in a 6-day-old foal born to a dam
of unknown vaccination status, despite receiving TAT
(unknown dose) at birth (Van Galen et al. 2017). To
the authors’ knowledge, research directly comparing
the half-life of serum anti-tetanus antibody concen-
tration in foals receiving passive immunity against
tetanus post-partum via colostrum versus plasma or
TAT administration has not been conducted. Addition-
ally, for neonatal foals born to unvaccinated dams, the
benefits of plasma vs. TAT for tetanus prophylaxis with
regard to the extent and duration of protection is
unclear and requires further research (Liu et al. 1982).

b. Tetanus toxoid immunisation in foals ≤ 6
months old
As discussed in Section 6a, one study demonstrated
prolonged duration of maternally derived passive
immunity against tetanus up to 6 months in foals
born to dams vaccinated during pregnancy with a
multivalent vaccine containing TT (Wilson et al.
2001). As such, the latest peer-reviewed equine guide-
lines for vaccination against tetanus in North America
suggest that TT immunisation of foals born to dams
vaccinated against tetanus should commence no
earlier than 6 months (Desanti-Consoli et al. 2022).
However, other studies suggest a potential window
of vulnerability prior to 6 months in this cohort that
might be minimised by commencing vaccination
prior to 6 months (Corrado and Carta 1964; Liu et al.

1982). Foals born to mares with unknown or naïve
immune status against tetanus would theoretically
also benefit from this approach. The equine immune
system develops early during fetal life (Perryman
et al. 1980), and several studies support innate and
adaptive immune responses of the equine neonate
(Flaminio et al. 2000; Sponseller et al. 2009; Wagner
et al. 2010). However, investigations of neonatal foal
immune responses to various Rhodococcus equi anti-
gens suggest that their ability to respond to vacci-
nation might be more nuanced (Ryan and Giguère
2010; Perkins and Wagner 2015). Studies indicate
that neonatal foals can mount adequate humoral
immune responses but that the nature and dose of
the antigen and adjuvant heavily influence the magni-
tude and IgG subclass of the response (Lopez et al.
2003; Jacks and Giguère 2010).

Several studies show a positive correlation
between age and immune response to vaccination
in foals, but none is more relevant and clearer than
Corrado and Carta (1964). This study compared sero-
logical responses to an aluminium-adjuvanted TT in
foals born to vaccinated dams when two TT doses
were administered 1 month apart to five different
age groups of juvenile horses (1, 3, 6, 12 and 18
months of age; n = 6 for each group). One month fol-
lowing the two TT doses, titres remained the same in
the 1-month group to pre-vaccine titres, whereas all
the remaining groups (i.e. ≥ 3 months) showed an
acceptable serological response (titres > 0.01 IU/mL)
following vaccination (Corrado and Carta 1964). The
reasons for this trend are difficult to tease apart but
likely include age-related immunodeficiency and
maternal antibody interference. When compared to
foals with no passive immunity against tetanus, six
foals < 8 weeks old had a complete absence of sero-
logical response to an 8-Lf, water-in-oil TT dose
(Jansen and Knoetze 1979). Although this failure sup-
ports the theory of age-related immunodeficiency in
foals < 3 months, the low TT dose and adjuvant
type must be considered. Similar to Corrado and
Carta’s (1964) findings, Davis et al. (2015) also
reported sufficient serologic responses following TT
immunisation of 3-month-old foals born to vacci-
nated dams (TT-containing multivalent vaccine).
However, Wilson et al. (2001) reported failure of sero-
conversion at 3 months, but sufficient response when
TT immunisation was commenced at 6 months. The
reason for the discrepancies between these studies
is uncertain but the antigenicity, adjuvant or dose of
the vaccine might influence the vaccine’s ability to
overcome the influence of age-related immune
deficiencies and maternal immunity. Individual vari-
ation in the initial concentration of passively derived
anti-tetanus antibody and its rate of decline might
also influence individual foal responses to TT
immunisation.
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The potential for maternal immunity to interfere
with the active immune response to TT vaccination
in foals remains contentious (Mason and Schaafsma
1962). Wilson et al. (2001) evaluated foal serum
tetanus titres in foals (n = 13) born to vaccinated
mares (TT-containing multivalent vaccine) that had
received a booster in the last 2 months of gestation,
and proposed an inhibitory effect of maternal anti-
bodies on the foals’ responses to vaccination. In this
study, foals that commenced the vaccination protocol
at 3 months (n = 7) failed to seroconvert after two
vaccine doses, whereas foals first vaccinated at 6
months (n = 6) had a qualitatively similar serological
response to yearlings (Wilson et al. 2001). In contrast,
Davis et al. (2015) demonstrated a strong humoral
response to vaccination (TT-containing multivalent
vaccine) of foals born to vaccinated dams at 3
months, including induction of a pronounced
memory immune response with subsequent TT
doses. When the response to vaccination included a
control group, response to a two-dose primary injec-
tion of an experimental antigen at 4, 8 and 26 weeks
of age were similar in foals born to naïve mares
when compared to foals born to vaccinated mares
administered doses 12 and 8 weeks prior to foaling
(Sturgill and Horohov 2010). In a study that observed
the response to a series of two IM injections of a
killed adjuvanted cattle vaccine in healthy 3-day-old
foals (n = 11), 3-month-old foals (n = 15) and adult
horses (n = 6), age-related immune deficiency was
demonstrated distinct from the influence of maternal
antibody interference (Ryan and Giguère 2010).
Although neonates showed a modest immune
response, immune responses were greater in 3-
month-old foals compared to neonates, but muted
compared to adult responses (Ryan and Giguère
2010).

Although serologic responses to TT appear to
increase with age, the goal of immunisation in foals
is not necessarily to achieve the greatest response
but rather to achieve a sufficient response. From the
studies discussed, commencing vaccination in foals
less than 3–6 months old might not substantially
increase antibody concentration at the time (Corrado
and Carta 1964; Wilson et al. 2001; Ryan and Giguère
2010), yet priming of the immune response to sub-
sequent vaccination has been demonstrated (Corrado
and Carta 1964; Wilson et al. 2001; Sturgill and
Horohov 2010; Davis et al. 2015). Furthermore, all
foals (n = 29) in Corrado and Carta’s (1964) study
showed a strong anamnestic response (titres ≥ 1.0
IU/mL) to a third TT dose administered within 12
months of the second dose, including the group
whose TT immunisation commenced at 1 month old.
When TT immunisation was commenced ≥ 3–6
months old, the serologic response was even greater
(titres ≥ 5.0 IU/mL) (Corrado and Carta 1964).

Guideline 6. Tetanus toxoid immunisation of
foals born to vaccinated dams with
documentation of adequate transfer of passive
immunity or foals administered plasma for
treatment of FTPI
There are no specific label instructions for use in foals
for the TT product available in New Zealand and Austra-
lia. In this cohort, passive immunity against tetanus is
likely to be sufficient for up to 3 months and up to 6
months for foals receiving colostrum-derived passive
immunity from vaccinated dams per Guideline 5. Ade-
quate transfer of passive immunity should be documen-
ted clinically in all foals post-partum, i.e. serum IgG
concentrations > 800 mg/dL (8 g/L).

When commencing the TT primary protocol for vac-
cination against tetanus in foals born to vaccinated
dams (per Guideline 5):

. A four-dose series should be started between 3 and
6 months of age as follows:
○ The first, second and third doses of TT should be

administered IM, each 4–6 weeks apart.
○ The timing of the third TT dose should be no

earlier than 6 months.
○ The fourth TT dose should be administered

within 12 months of the third TT dose.
. Alternatively, a three-dose series can be started at 6

months per Guideline 1.
. For long-lasting immunity, booster doses of TT

should be administered as described in Guideline 1.

When commencing the TT primary protocol for vac-
cination against tetanus in foals that were adminis-
tered plasma (from a TT-immunised donor) to treat
FTPI in the neonatal period:

. A four-dose series (as above) should be started from
3 months.

Guideline 7. Tetanus toxoid immunisation of
foals born to unvaccinated dams, foals with
unknown history of colostral transfer of passive
immunity, or foals born to dams with an
unknown vaccine history
In this cohort TT immunisation could commence at any
age, but attending veterinarians should recognise that
foals < 3 months old might not develop a serological
response to the initial doses; a more reliable response
is likely from 3months. Prior to 3months, passive immu-
nity (TAT or plasma from a TT-immunised donor) might
be a more reliable means of protection against tetanus,
recognising that the duration of protection from these
forms of prophylaxis is variable between individual foals.

When commencing the TT primary protocol for vac-
cination against tetanus in this cohort:
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. A four-dose series as described in Guideline 6
should be started from 3 months.

. Alternatively, if TT immunisation is commenced
earlier than 3 months, TT should be administered
IM every 4–6 weeks until 6 months inclusive. The
final TT dose of the primary protocol should be
administered within 12 months of the TT dose admi-
nistered at 6 months.

. For long-lasting immunity, booster doses of TT
should be administered as described in Guideline 1.

. The unvaccinated mare or mare with an unknown
vaccine history should also be administered the
primary protocol for vaccination against tetanus as
described in Guideline 1. If the on-going use of
the mare is for breeding, refer to Guideline 5.

Guideline 8. Tetanus prophylaxis for foals ≤ 6
months old experiencing a “risk event”
When a foal ≤ 6 months old born to a vaccinated dam
(per Guidelines 1 and 5) that has documentation of the
adequate transfer of passive immunity (IgG > 800 mg/
dL) experiences a risk event, in addition to appropri-
ately managing the presenting risk event:

. For foals < 3 months old, previously acquired
passive immunity should provide adequate protec-
tion against tetanus. Administration of TAT should
not be required.

. For foals 3–6 months old, the primary protocol for
vaccination against tetanus can be commenced as
a four-dose series as described in Guideline
6. Administration of TAT should not be required.

. For foals 6 months old, the primary protocol for vac-
cination against tetanus should be commenced as a
three-dose series as described in Guideline 6. A TAT
(1,500 IU SC) as described in Guideline 3 is optional
depending on the attending veterinarian’s per-
ceived risk.

When a foal ≤ 6 months old that was administered
plasma from a TT-immunised donor to treat FTPI in the
neonatal period, with corresponding documentation
of adequate transfer of passive immunity (IgG > 800
mg/dL), experiences a risk event, in addition to appro-
priately managing the presenting risk event:

. For foals < 3 months old, previously acquired passive
immunity should provide adequate protection
against tetanus. Administration of TAT could be con-
sidered if the foal suffered a critical illness early in life.

. For foals 3–6 months old inclusive, the primary pro-
tocol for vaccination against tetanus should be
commenced as a four-dose series as described in
Guideline 6. TAT (1,500 IU SC) should be adminis-
tered as described in Guideline 3.

When a foal ≤ 6 months old born to an unvacci-
nated dam, with an unknown history of colostral trans-
fer of passive immunity, or born to a dam with an
unknown vaccine history, experiences a risk event, in
addition to appropriately managing the presenting
risk event:

. TAT (1,500 IU SC) should be administered as
described in Guideline 3.

. The primary protocol for vaccination against tetanus
should be commenced as described in Guideline 7.

. If an on-going risk is deemed likely (e.g. complicated
wound healing, on-going anaerobic tissue environ-
ment), a repeat TAT dose within 7 days of the first
dose can be considered by the attending veterinar-
ian, as described in Guideline 3.

. The unvaccinated mare or mare with an
unknown vaccine history should also be adminis-
tered the primary protocol for vaccination
against tetanus as described in Guideline 1. If
the on-going use of the mare is for breeding,
refer to Guideline 5.

Section 7. Remaining considerations on equine
tetanus prophylaxis in New Zealand and
Australia

a. Inadequate immune response following
natural infection with C. tetani
There are no studies evaluating the serological response
to natural infection with C. tetani in horses, only those in
an experimental challenge setting (Saxinger and Heinig
1951; Löhrer and Radvila 1970). In humans, acquired
protective immunity does not consistently develop fol-
lowing natural infection with tetanus, whereby a small
amount of toxin can induce disease but is insufficient
to generate a serological immune response (Basta
et al. 2018). This is likely true in equids, being similarly
susceptible to the tetanus neurotoxin, but there is
little evidence to support this except for one recent
case report of recurrent tetanus in a donkey (Kay et al.
2022). Until studies investigating tetanus titres in
horses following natural infection with C. tetani are con-
ducted, it should not be assumed that equine survivors
of clinical tetanus have an immunologic advantage
should they suffer re-infection.

Guideline 9. Tetanus toxoid immunisation in
horses that have survived clinical tetanus
When a horse survives a case of clinical tetanus:

. A primary protocol for vaccination against tetanus
and subsequent boosters should be administered
as described in Guideline 1.

. This can be commenced at the time of tetanus diag-
nosis or during recovery.
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b. Inadequate immune response to tetanus
toxoid immunisation
Successful active immunisation and robust duration of
protection via TT vaccination are dependent on several
key factors: the individual horse’s response to the anti-
genic stimulus (assuming the vaccine is delivered to an
immunocompetent patient capable of an effective
immune response), the product preparation (including
product storage), and the method of intervention (the
delivery of an optimal vaccination protocol). Immuno-
competency regarding pregnant horses and young
horses (foals) was discussed in Sections 5 and 6b,
respectively. To the authors’ knowledge, immunose-
nescence in the context of vaccinating geriatric
horses has had limited investigation (DeNotta and
McFarlane 2023), including potential implications of
pituitary pars intermedia dysfunction on the immune
response to TT vaccination.

The potential for poor compliance, inaccurate
immunisation history or incorrect product storage are
likely present in equine tetanus prophylaxis strategies
in New Zealand and Australia. In New Zealand, equine
TT can only be provided by a veterinarian. In Australia,
TT and TAT are available through non-veterinary retai-
lers (i.e. sold over-the-counter). Over-the-counter sales
of TT and TAT in Australia might facilitate the avail-
ability of tetanus prophylaxis for horses. However, it
might also increase the risk of suboptimal product
handling and/or suboptimal methods of TT interven-
tion (e.g. whether manufacturer instructions are fol-
lowed or differences between the TAT and TT
products are understood).

Of the current vaccines available for use in horses,
TT is one of the most immunogenically reliable.
However, vaccination against tetanus does not guaran-
tee full protection. In the largest multi-centre retro-
spective study on equids with tetanus (155 adults
and 21 foals between 2000 and 2014 in Europe),
cases with a history of appropriate vaccination were
rare (4/176) and the majority (3/4; 75%) survived (Van
Galen et al. 2017). In a survey of Australian veterinar-
ians, none of the reported cases of tetanus had a
history of vaccination according to the manufacturer’s
recommendations (Dennis et al. 2022). A smaller North
American retrospective study of 20 horses with tetanus
during 1970–1990 documented a strong association
between survival and prior vaccination (Green et al.
1994). In a small retrospective study of horses treated
for tetanus in Brazil (2012–2021), 10/17 horses had a
history of tetanus immunisation within 365 days of
presentation (de Melo and Ferreira 2022). The reported
fatality rate due to tetanus (24%) in this study was low,
likely a testament to the high proportion of immunised
horses (90% of immunised horses survived compared
to 43% of unvaccinated treated horses) (de Melo and
Ferreira 2022). Other than suggesting the individual
variability in the immune response to TT as a reason

for why supposedly immunised horses developed clini-
cal tetanus in this population, discussion was lacking
on the adequacy of the vaccine protocol (compliance),
the possibility of recall bias (inaccurate owner report-
ing), and inappropriate vaccine storage (de Melo and
Ferreira 2022).

c. Inadequate protection from tetanus antitoxin
Development of clinical tetanus despite prophylactic
passive immunity via TAT is documented in equine
practice. As discussed in Section 3, three cases of
tetanus post-castration were reported in Australian
horses receiving TAT at the time of surgery; two did
not survive (Dennis et al. 2022). In 2/17 horses in the
aforementioned Brazilian study, clinical tetanus mani-
fested 30 days post-castration despite receiving TAT
peri-operatively (10,000 IU IM) (de Melo and Ferreira
2022). Of 21 foals (< 6 months old) with tetanus in
the largest multi-centre retrospective study on
equine tetanus, the vaccination status of the dam
was unknown in all cases, and one case of neonatal
tetanus was in a 6-day-old foal that had received TAT
at birth (dose not reported) (Van Galen et al. 2017).
These examples, although few and subject to recall
bias, highlight that overwhelming infection can over-
come a prophylactic TAT dose. Lastly, administering
TAT to an unvaccinated horse with an incubating sub-
clinical infection might also lead to failure of this
product (Trinca 1979).

Conclusion

This review presents nine comprehensive guidelines
for tetanus prophylaxis in horses for veterinarians prac-
tising in New Zealand and Australia. Evidence from a
review of the literature strongly favours disease pre-
vention through routine TT immunisation. All horses,
regardless of their use, should undergo the described
primary protocol for TT immunisation relevant to
their age group with subsequent maintenance of
active immunity through TT booster doses. Addition-
ally, improved immunisation rates and medical
record-keeping within the New Zealand and Australian
equine populations will reduce the reliance on TAT
when attending a horse suffering a tetanus risk
event; the advantages include less cost to the client,
more effective tetanus prophylaxis through pre-exist-
ing active immunity, and elimination of the risk of
TAT-associated Theiler’s disease. Moreover, many
cases of equine tetanus are not associated with a risk
event, further emphasising the advantage of maintain-
ing protection against tetanus through appropriate TT
immunisation and client education.

The TT and TAT label instructions in New Zealand
and Australia have significant deficits pertaining to
tetanus prophylaxis in foals, broodmares and horses
that have survived tetanus. The presented guidelines
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attempt to address these deficits, acknowledging that
off-label use is a decision of the attending veterinarian
following a suitable risk-benefit assessment and
obtaining client consent. Future research on equine
tetanus prophylaxis is required to better determine
the duration of active immunity, the advantages and
disadvantages of vaccination during pregnancy, the
persistence of antibodies of maternal, plasma and
TAT origin in foals, and seroconversion patterns in
actively immunised foals of different ages born to vac-
cinated and unvaccinated dams using the aluminium-
adjuvanted TT product available in New Zealand and
Australia.
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