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Fig. 1: Schematic representation of the ordering process for an autovaccine

The problem of antibiotic resistance

Antimicrobial resistance (AMR) represents a serious
threat to both animal and public health.

The discovery of new antibiotic classes has been
rare over recent decades (1). It has even been
estimated that, without countermeasures, up to 10
million people per year could die from drug-resistant
infections by 2050, exceeding the number of deaths
caused by cancer (2).

Against this background, alternative treatment
strategies such as individually produced, herd-
specific vaccines (autovaccines) are becoming
increasingly important. At European level, the
promotion of alternatives to antimicrobial veterinary
medicinal products has long been discussed as a
key approach to reducing antibiotic use (3).

Historically, autovaccines already experienced

an initial peak in use at the beginning of the 20th
century and, even before the discovery of the first
antibiotic, penicillin by Alexander Fleming, were
introduced by Sir Almroth Edward Wright (4-6).
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Wright developed individually prepared, heat-
inactivated vaccines for the treatment of chronic
staphylococcal infections, which were initially
controversial (6).

Indications and efficacy of autovaccines

Autovaccines are used for the treatment of chronic
and recurrent infections in which conventional
therapeutic approaches have failed, or antibiotic
treatment is not possible due to resistant pathogens.

As an individual therapy, autovaccines aim to
specifically stimulate the immune system of a single
animal against the specific pathogen isolated from
the site of infection. Autovaccines are therefore
both pathogen- and patient-specific. They are not
suitable for the treatment of acute diseases (6).

The literature also describes further indications for
autovaccines, such as use in cases of insufficient
innate immune response or when suitable
commercial vaccines are not available (6).
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Specific examples include the treatment of otitis
externa, dermatitis, sinusitis, pharyngitis, and
mastitis, involving both Gram-positive and Gram-
negative pathogens (6).

In dogs, autovaccines are particularly described for
pyoderma and otitis externa and media (6). Mayr et
al. report complete healing in 43.7% of dogs with
pyoderma (7). Klein et al. observed a cure rate of
49% and slight improvement in 18% for the same
indication following autovaccine treatment (8).

In the same study, treatment success rates for
chronic diarrhoea in dogs, cats, and horses ranged
between 61-85%, and for chronic rhinitis in cats
from 70% (8). In horses, autovaccines can also be
used in cases of free faecal water (9).

In another study on idiopathic recurrent pyoderma
in dogs, administration of a Staphylococcus
pseudintermedius-based autovaccine in addition to
antibiotic therapy resulted in significantly improved
pyoderma scores compared with the antibiotic-
only group (10). Success rates for this indication in
further studies between from 77-88% (11-13).

Abscesses in rabbits caused by highly virulent

S. aureus strains decreased in size within two weeks
of autovaccine treatment, although they were not
completely eliminated (14).

Unlike conventional vaccines, autovaccines do not
contain adjuvants. The use of immunomodulators
to enhance the cellular immune response prior to
administration of autovaccines for staphylococcal
infections has been described (6).

Mechanisms of action of autovaccines

Autovaccines do not act through direct elimination
of the pathogen, but rather through a general
stimulation of the immune system, enabling the host
to eliminate the pathogen itself.

Sir Almroth Edward Wright already hypothesised

an increase in phagocytic activity following
autovaccine therapy (4, 5). Although the exact
mechanism of action has not yet been fully clarified,
it is assumed that the innate immune system is
activated first, leading to a non-specific immune
response and the recruitment of phagocytic defence
cells such as macrophages to the site of infection.

This is followed by activation of the adaptive
immune response, in which T and B cells are
involved and both cellular and humoral defence
mechanisms are triggered (6, 15). This distinguishes
autovaccines from conventional vaccines, which
primarily induce a humoral immune response (6).

Furthermore, it has been shown that autovaccine
treatment increases the production of pro-
inflammatory cytokines, thereby enhancing
overall immune activity (16). Orally administered
autovaccines, for example in cases of bacterial
diarrhoea or other gastrointestinal infections,
also lead to an increase in secretory antibodies
(IgA), which protect the intestinal epithelium from
bacterial adhesion and thereby strengthen the
mucosal barrier (17, 18).

Interestingly, autovaccines may also influence the
bacterial population targeted within the host. In one
study, strains with a reduced genetic repertoire for
survival in the host predominated after treatment
(19). This may be advantageous for therapy.
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Fig. 2: Types of autovaccines for individual animal species
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Autovaccines at Laboklin

Autovaccines at Laboklin can be produced for
companion animals that are not used for food
production. Farm animals intended for food
production are excluded.

The exact ordering process for an autovaccine
consists of several steps, including the initial
bacteriological examination, the required
documentation, as well as manufacturing and
dispatch (Fig. 1).

Autovaccines should not be administered to young
animals under one year of age.

The routes of administration include injection
vaccines for chronic skin or ear infections, inhalation
vaccines for chronic respiratory infections, oral
(swallow) vaccines for chronic diarrhoea, and
combination vaccines with both oral and injectable
components for infections of the urogenital tract.

An overview shows which autovaccine types are
most commonly produced for the respective animal
species depending on the clinical presentation (Fig.
2).
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The administration period for the different
autovaccines is usually 3-4 weeks. A prerequisite
for production is completing the Laboklin
prescription forms and, in Germany, the submission
of the pharmacy authorisation for the veterinary
practice'’s in-house pharmacy.

An autovaccine can be produced when no
commercially available vaccines exist against the
pathogen. Regulation (EU) 2019/6 on veterinary
medicinal products governs the manufacture,
prescription, and supply of autovaccines at

EU level (20). It also states that the attending
veterinarian must ensure that the isolated pathogen
is administered as an autovaccine only to animals
belonging to the same epidemiological unit or,

if at different locations, to those with a verified
epidemiological link (21).

Once the legal requirements are fulfilled, the
autovaccine is produced at Laboklin. To ensure
quality and safety, this includes not only inactivation
of the pathogens and adjustment of the microbial
concentration, but also a two-week sterility control
in accordance with the European Pharmacopoeia
(22).

A maximum of four pathogens can be included in
a single autovaccine. In general, autovaccines can
be produced for aerobically growing bacteria, with
the exception of aerobic spore-forming bacteria.
Obligate anaerobic bacteria, viruses, and fungi are
also excluded.

Before manufacturing an autovaccine, it should

be assessed whether the bacteria isolated in

the microbiological examination are potentially
pathogenic for the specific anatomical site. An
autovaccine targeting commensal flora is not useful.

The six most common pathogens for each
autovaccine type are summarised in an overview
(Fig. 3). In cases of recurrence, a follow-up vaccine
can be

produced within one year using bacteria obtained
from the microbiological examination. In some
cases, a repeat bacteriological analysis is useful to
determine the current spectrum of pathogens.

In particular, pyoderma cases have an expected
recurrence rate of around 20% (7, 8).

An autovaccine can also be used as an adjunct to
antibiotic therapy. However, concurrent antibiotic
therapy is not recommended in the case of oral
(swallow) vaccines. This is because antibiotic
treatment may alter the gut microbiota and mucosal
immune homeostasis, potentially reducing the
effectiveness of the IgA antibody response induced
by the autovaccine.

Adverse drug reactions associated with
autovaccines are relatively rare. However, redness
and swelling at the injection site may occur.
Systemic reactions such as fever, increased
respiratory rate, and apathy can also be seen (6).

It should be noted that underlying diseases may
influence the effectiveness of the autovaccine.
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Injectable vaccine
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1. Staphylococcus pseudintermedius 9. Staphylococcus felis

2. Pseudomonas aeruginosa 10. Enterobacter ludwigii
3. E. coli 11. E. coli (hamolysierend)
4. Enterococcus faecalis 12. Klebsiella pneumoniae
5. Enterococcus faecium 13. E. coli (mucoid)

6. Proteus mirabilis 14. Klebsiella oxytoca

7. Pasteurella multocida 15. Acinetobacter lwoffi

8. Staphylococcus aureus 16. Other

Fig. 3: Distribution of pathogens in different autovaccine types
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Conclusion

Autovaccines represent an important alternative or
adjunct to antibiotic therapy in chronic diseases of
companion animals, particularly in the context of
increasing antimicrobial resistance.

Johannes Kupke, Martina Krapf

Services related to this topic:

* Bacteriology (aerobic)
e Oral vaccine

* Injectable vaccine

¢ Combination vaccine
¢ |nhalation vaccine
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