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Abstract

The present case report covers the overall approach of an acute clinical case of severe watery diarrhea in post-weaned piglets, vaccinated with a
commercial E. coli F4 and F18 vaccine, in a previously stable clinical situation. Several consecutive steps are implemented to identify the specific
cause of the clinical problem, including a vaccination audit, a broad diagnostic approach using 3 generation sequencing and an evaluation of
Cleaning and Disinfection (C&D) procedures through hygiene scores using Rodac plates. The vaccination audit did not reveal any abnormalities that
could explain the clinical problem. The 3™ generation sequencing diagnostics revealed the presence of 19 different bacterial and viral pathogens, of
which several viral pathogens could have an impact on intestinal integrity. Evaluation of C&D procedures revealed a major gap in the standard C&D
procedure, resulting in potential increase in infectious pressure and potential survival of several intestinal pathogens, such as Rotavirus A-B-C-H.
Therefore, an optimal C&D procedure was implemented in all post-weaning compartments, including a supplementary cleaning step with NaOH
2% followed by application of a glutaraldehyde disinfection. This resulted in optimized hygiene scores and a clear improvement of the clinical
condition and performance of the post-weaned piglets. In conclusion, the occurrence of clinical episodes of PWD in a previously stable situation
applying a commercial E. coli F4 and F18 vaccination should be examined more broadly to identify other potential interfering intestinal pathogens
and impaired management measures that could have an impact on the overall infectious pressure in the environment of the post-weaned piglets.
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Introduction - Case Description
Farm Profile

A 1000-sow farm operating in a standard 1-week batch man-
agement system, weaning piglets at 24 days of age, had a history of
Post-Weaning Diarrhoea (PWD) due to F4-ETEC. The isolated F4-
ETEC strain had a highly resistant antimicrobial profile, limiting the
available options for antimicrobial therapy (Table 1).

Therefore, the piglets were orally vaccinated against PWD with
a commercial E. coli vaccine (Coliprotec F4F18, Elanco Animal

Health) at the age of at least 18 days. This vaccine protects the pig-
lets against severe clinical diarrhea due to both F4- and F18-ETEC
and reduces the excretion of pathogenic F4- and F18-ETEC bacte-
ria. The vaccine should be administered at least 8 days prior to the
manifestation of clinical signs of PWD, which occurred from 3-4
days post-weaning onwards on the present farm. Implementation
of vaccination against PWD resulted in reduced mortality, improved
Average Daily Weight Gain (ADWG) and reduced use of antimicrobi-
als during the post-weaning period [2-4].
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Table 1: Antimicrobial resistance profile of the isolated E. coli strains from piglets suffering from PWD.

Antimicrobial substance E. coli - isolate 7/7 /23 E. coli - isolate 3/5/24
Amoxicillin RESISTANT RESISTANT
Apramycin RESISTANT Sensitive

Cefalexin Sensitive RESISTANT
Cefquinome Sensitive Sensitive
Ceftiofur Sensitive Sensitive
Colistin Intermediate Intermediate
Doxycyclin RESISTANT RESISTANT
Enrofloxacin Sensitive Sensitive
Florfenicol Sensitive Sensitive
Flumequine Intermediate RESISTANT
Gentamycin RESISTANT Sensitive
Kanamycin RESISTANT RESISTANT
Marbofloxacin Sensitive Sensitive
Paromomycin RESISTANT RESISTANT
Spectinomycin Sensitive Sensitive
Sulfa-trimethoprim RESISTANT RESISTANT
Tetracyclin RESISTANT RESISTANT

Case Event

However, after 9 months of consistent piglet vaccination with
the commercial E. coli vaccine, a new episode of severe watery diar-
rhoea occurred in the post-weaned piglets from 2 days post-wean-
ing onwards. This resulted again in increased mortality, reduced
performance, increased use of antimicrobials, and increased num-
ber of runt piglets throughout the post-weaning period.

Materials and Methods - Diagnostic Approach
Vaccination Audit

To assess Good Vaccination Practices (GVP), a vaccination audit
was performed to go through all different critical steps of vaccina-
tion against PWD from vaccine preparation and distribution to vac-

cine uptake by the suckling piglets. The vaccination audit revealed
no critical issues regarding vaccine preparation, administration
and uptake by the suckling piglets. Therefore, it was concluded that
other factors might be responsible for the clinical problems of wa-
tery diarrhoea during the early post-weaning phase.

Disease Identification

To identify the potential cause of severe watery PWD, 5 fae-
cal samples of severely affected piglets were collected at day 2
post-weaning for diagnostic examination using 3™ generation se-
quencing (Oxford Nanopore Technology; Patho Sense, Merelbeke,
Belgium). Analysis of the faecal samples revealed a total of 19 dif-
ferent bacterial and viral pathogens (Figure 1)
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Figure 1: Oxford Nanopore Technology (PathoSense, Merelbeke, Belgium) pathogen identification report in fecal samples before (blue bars)
and after (orange bars) implementation of optimized cleaning and disinfection procedure of the post-weaning facilities. Pathogen score from 0
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The most prominent pathogens with an impact on the intestinal
integrity were Enterovirus sp., Rotavirus A-B-C-H, Picobirnavirus
and Astrovirus. Several of these pathogens are known to be quite
resistant in the environment [1].

Evaluation of Cleaning and Disinfection Procedures

Therefore, Cleaning and Disinfection (C&D) procedures of the
premises prior to the start of a new batch of post-weaned piglets
were extensively checked. Hygiene Scores (HS) using Rodac plates
were performed comparing different C&D scenario’s:

Copyright®© Frédéric Vangroenweghe

(I) a recently emptied compartment prior to cleaning (posi-
tive control), (II) normally cleaned compartment disinfected with
standard product (peroxide), (III) optimally cleaned compartment
disinfected with broad spectrum disinfectant (glutaraldehyde; Vi-
rocid; CD Lines, leper, Belgium), and (IV) optimally cleaned com-
partment using a supplementary 2% NaOH cleaning step combined
with glutaraldehyde (Virocid) disinfection (NaOH + glutaralde-
hyde). The advised optimal cleaning and disinfection protocol is
given in (Table 2).

Table 2: Ideal cleaning and disinfection protocol as implemented on the farm in the C&D scenario III (glutaraldehyde) and IV (NaOH

+ glutaraldehyde).
Step N° Description of specific action
1 Remove all larger fecal material manually by shovel and brush
2 Soak the surfaces from top to bottom using a detergent solution for atleast 1 h
3 Clean the surfaces using a pressure washer
4 Rinse the cleaned surfaces from top to bottom to remove remaining fecal material
5 Optional: Apply a 2% NaOH solution on all non-metal surfaces (concrete, plastic, ...) and let the solution work for 20-30 min
6 Optional: Rinse the surfaces again from top to bottom to remove the NaOH solution after the requested contact period
7 Apply an efficacious disinfectant (containing an aldehyde component) from top to bottom to all surfaces and let the solution work
for the requested contact period (see product information sheet)
8 Rinse the surface from top to bottom to remove the disinfectant solution after the requested contact period
9 Dry the surfaces through sufficient ventilation of the compartment for at least 24 h after the final rinsing step

Results and Discussion

Based on results of previous vaccination trials, we can conclude
that active immunization of piglets against PWD caused by F4-ETEC
or F18-ETEC results in significant better post-weaning piglet per-
formances as compared to the piglets managed under the standard
therapeutic approach. Several economically important perfor-
mance parameters, such as FCR, mortality rate and treatment inci-
dence were significantly improved in the vaccinated piglets [2-4]. In
the current case, the vaccination during a 9-month period also re-
sulted in a clear improvement of piglet performance and reduction
of clinical manifestation of PWD due to F4-ETEC.

Therefore, the rather sudden deterioration of this stable clinical
situation was unexpected. Since our experience learns that several
issues can occur throughout the vaccination procedure, we initially
performed a vaccination audit to ascertain that all aspects of GVP
for the orally administered E. coli vaccine were fulfilled. No issues
were detected that could explain the diagnosed clinical condition of
PWD in the vaccinated piglets.

A next step in the case approach was focused on a broader di-
agnostic approach related to intestinal pathogens. Therefore, sam-
ples at the onset of watery clinical diarrhoea were collected and
subsequently examined using 3" generation sequencing. This diag-

nostic technique revealed a total of 19 different bacterial and viral
pathogens, of which several could have a negative impact on the
intestinal integrity. It has been demonstrated previously that rota-
viruses are relatively resistant in the environment, resulting in an
increased infectious pressure on the long-term [4].

Therefore, the C&D procedures were evaluated through Hy-
giene Scores (HS). To evaluate the best options for cleaning and dis-
infection, we compared an emptied, but uncleaned compartment
(I) to a compartment that was cleaned according to the standard
farm protocol and subsequently disinfected using a peroxide dis-
infectant (II), with two compartments cleaned and disinfected ac-
cording to our optimal advised protocol (Table 2) without (III) or
with the addition of a supplementary NaOH 2% cleaning step (IV)
and combined with a glutaraldehyde disinfectant. The results of
the HS are given in (Table 3). Only the glutaraldehyde disinfection
(I1I; HS=3.00) and the extended NaOH cleaning combined with the
glutaraldehyde disinfection (IV; HS=1.50) resulted in a significantly
lower (P<0.05) HS as compared to the uncleaned positive control
(I; HS=3.69) and the standard cleaning and disinfection with perox-
ide (II; HS=3.46). However, for a maximal result, the HS after C&D
should be lower than 2.0. Therefore, only the extended C&D pro-
tocol, including supplementary NaOH cleaning and glutaraldehyde
disinfection, was able to obtain the required result (HS =1.50).
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Table 3: Hygiene scores using Rodac plates. Minimal RESISTANT score 0 (no bacteria), maximal score 5 (uncountable). Average
values are calculated on the 13 standard sampling locations determined in the hygiene score protocol. Average values with different

superscript letters are significantly different (P<0.05).

Disinfection strategy (product combination)

Sampling location Positive control

Peroxide

Glutaraldehyde NaOH + Glutaraldehyde

Door 4

2

4 0.5

Drinker

2.5

Corridor

Distraction material

Wall animal level

Wall eye level

Ceiling

Slats

R W W R |- |-

Ventilation equipment

Floor pen 1

Floor pen 2

Feeder

Pen separation

PR NN ENE N R - R S R R RVI N N S

w

Average value

9? 3.

4
2
4
4
4
4
4
3
4
3
4
3
4

4
2
4
1
3
3
3
4
3
3
4
1
.00b*

[ e B e B

ac

3 1.50¢

Subsequently, all post-weaning compartments were subject-
ed to this extended C&D protocol. This protocol was applied for
the consecutive 8 weeks, which was the average turn-over of the
post-weaning compartments on the farm.

To evaluate the clinical situation following this manage-
ment intervention, a new fecal sampling was conducted on day 2
post-weaning. Analysis of these fecal samples revealed a total of 12
different bacterial and viral pathogens. When compared to the ini-
tial analysis, there was a clear decrease in Enterovirus sp., Rotavirus
A-B-C-H, Picobirnavirus and Astrovirus (Figure 1). Other pathogens
were no longer present or had markedly decreased in the clinical
sample. Clinical evaluation of post-weaned piglets placed into the
optimally cleaned and disinfected compartments revealed major
improvement in their clinical condition, associated with return to
previously observed levels of piglet performance (lower mortality,
improved ADWG, lower use of antimicrobials, and decreased num-
ber of runt piglets).

Conclusion

In conclusion, the occurrence of clinical episodes of PWD in a
previously stable clinical situation applying a commercial E. coli F4
and F18 vaccination should be examined more broadly to identify
potential interfering intestinal pathogens and impaired manage-
ment measures. Besides preventive therapeutic and immunological
measures, basic management practices, including hygiene, should
also be considered in the overall case approach towards resolution.

Macroscopic evaluation of C&D practices does not always allow to
identify potential gaps in the hygiene management. Therefore, more
specific quantitative HS using Rodac plates could help to identify
C&D issue and evaluate the impact of an optimized C&D protocol.
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