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Association of barn air quality parameters and lung
consolidation, airway inflammation and infection in
group-housed calves

Katharina Van Leenen', Jonathan Jouret?, Peter Demeyer?, Laura Van
Driessche!, Lieze De Cremer’, Christina Masmeijer’, Filip Boyen’,
Piet Deprez', Bart Pardon'.

!Ghent  University, Merelbeke, Belgium; ?Belgian Center for
Occupational Hygiene, Zwijnaarde, Belgium; >Flanders Research
Institute for Agriculture, Fisheries and Food, Merelbeke, Belgium.

Respiratory disease remains an important cause of mor-
bidity and mortality in calves and is associated with substan-
tial antimicrobial consumption. Reduction of antimicrobial use
is demanded to fight increasing antimicrobial resistance. This
reduction can be achieved by improved diagnostics, prudent
antimicrobial use and disease prevention. Assuring a healthy
environment with adequate air quality in calf barns is a preven-
tive measure of major importance. However, which air quality
parameters are exactly associated with (sub)clinical pneumo-
nia or airway inflammation in calves is basically unknown.

A cross-sectional study was performed to explore the as-
sociations of air quality parameters with lung consolidation,
pulmonary inflammation and infection in group-housed calves.
Sixty beef and dairy herds were visited from January — April
2017 and a total of 428 indoor group-housed calves was sam-
pled. To assess barn air quality the following measurements
were performed at calf breathing level: continuous 24-hour
measurements of ammonia concentration, relative humidity
and temperature and punctual measurements of air velocity,
ammonia and CO,,. Clinical examination, thoracic ultrasound
and broncho-alveolar lavage for bacteriological and cytologi-
cal analysis of broncho-alveolar lavage fluid (BALf) was per-
formed. Data was analysed using multivariable mixed models
and cluster analysis.

Barn temperatures showed the expected diurnal varia-
tion with an average of 14.2°C (standard deviation (SD) 4.4,
range 5.5 — 23.9). Average relative humidity was 68.8% (SD
8.9, range 52.2 — 91.6). Ammonia concentrations were low
with an average 24-hour concentration of 1.7 ppm (SD 0.9,
range 0 — 4.0). Air velocity was variable, ranging from 0 — 2.0
m/s. This parameter was analysed as binary variable based
on the optimal maximum air velocity cut-off value to detect a
lung consolidation of 21 cm in depth, which was 0.8 m/s. Lung
consolidations of 21 cm, 23 cm and 26 cm in depth were pres-
entin 41.1% (176/428), 27.1% (116/428) and 16.1% (69/428)
of the calves, respectively. Lung consolidations of all depths
were positively associated with mean or maximum tempera-
ture. Ammonia exposure, in hours =24 ppm, was associated
with lung consolidation =21 cm (odds ratio (OR) = 1.73; con-
fidence interval (Cl) = 1.02 — 3.07; P = 0.04). The epithelial
cell percentage in BALf was also positively associated with
ammonia concentration (P = 0.01). The odds of lung consol-
idation =23 cm (OR =7.7; Cl = 1.35 — 41.7; P = 0.02) and =6
cm (OR = 25.0; Cl = 2.5 - 33.3; P =0.007) increased with air
velocity >0.8 m/s.

Cluster analysis, based on average pen temperature and
relative humidity, maximal air velocity, NH, and CO, concen-

tration and bacterial air load, resulted in four different barn
climate clusters. Cluster 1 was characterised by a warm and
dry climate with ammonia accumulation (n = 19). Cluster 2
represented under-ventilated barns with accumulation of air
pollutants (NH,, CO,) and high bacterial air load (n = 8). Clus-
ter 3 was labelled as a presumably normal climate based on
low concentrations of air pollutants and average temperature
and relative humidity values, combined with low air velocity (n
= 25). Cluster 4 was labelled as the draught cluster, character-
ised by high air velocity (n = 3). In cluster 4, the draught clus-
ter, the prevalence of lung consolidations =1 cm was higher
(81.8%; P < 0.001) compared to the presumably normal clus-
ter (31.6%). Also, in the warm, dry and ammonia accumula-
tion cluster the prevalence of these consolidations was higher
(54.2%; P = 0.02) compared to the normal cluster. Further-
more, in the warm, dry and ammonia cluster the prevalence of
consolidations 23 cm (38.1%; P=0.04) and 26 cm (31.4%; P =
0.01) were higher compared to the presumably normal climate
cluster (18.2% and 9.1%, respectively).

Average and maximum temperature, ammonia concentra-
tion and air velocity are associated with pneumonia in group-
housed calves and therefore seem to be the most valuable
parameters to measure when evaluating barn climate. Cluster
analysis using different parameters can aid in identification of
calf barns with sufficient air quality and further improve our
understanding of calf barn climatic conditions.

Keywords: Temperature, ammonia, air velocity, thoracic
ultrasonography, broncho-alveolar lavage fluid.
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Does Hemorrhagic Bowel Syndrome start with small
mucosal erosions ?

Bert De Jonge', Bart Pardon', Filip Van Immerseel', Evy Goossens',
Nick Vereecke?, Mathilde Pas!, Jozefien Callens®, Koen Chiers'.

'Ghent University, Merelbeke, Belgium; *PathoSense BV, Lier, Belgium;
*Animal Health Service Flanders, Torhout, Belgium.

Objectives: To describe gross and histological lesions, as
well as intestinal microbiome in cases of Hemorrhagic Bowel
Syndrome (HBS).

Materials & Methods: In this descriptive study, 18 cows
with HBS (7 necropsied immediately following euthanasia, 11
post mortem interval >12h) were grossly and histopatholog-
ically examined post-mortem. In addition, bacteriological ex-
amination and whole metagenome nanopore sequencing of
intestinal samples of affected and unaffected intestine was
performed.

Results: Hemorrhagic Bowel Syndrome was characterized
by a small intestinal, intramucosal hematoma with dissection
of the lamina muscularis mucosa (LMM), in all animals where
histological determination was possible (10/18). In 57.1%
(4/7) of the fresh cases, the small intestinal mucosa proximal
to the hematoma, showed 9-14 multifocal solitary or clustered
small mucosal lacerations or erosions measuring 4-45mm. In
73% (37/48) of these mucosal lesions, microscopic splitting of
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the LMM comparable to the hematoma was present. Intesti-
nal blood loss was more severe in animals with spontaneous
death compared to euthanized animals (p = 0.038). Bacterio-
logical cultivation and nanopore sequencing showed a polymi-
crobial population at the hematoma and unaffected intestine,
with mostly mild presence of Clostridium perfringens. There
was no infiltrative growth of fungi within the intestinal tissue.

Conclusions: HBS is characterized by an intramucosal
hematoma which likely originates form small mucosal lesions
through dissecting hemorrhage within the LMM. Fulminant in-
testinal blood loss is an important factor in the acute and lethal
clinical course of this disease. Gross and microscopic pathol-
ogy, as well as the culture and sequencing results, were not
in support of involvement of bacterial or fungal agents in the
pathogenesis of HBS.

Keywords: Jejunal hemorrhage syndrome, hematoma,
intestinal, lamina muscularis mucosae, nanopore sequencing.

IM-03

Differentiating airway inflammation in calves by means of
cytological profiles of bronchoalveolar lavage fluid

Justine Clinquart, Katharina Van Leenen, Jade Bokma, Bart Pardon.

Ghent University, Merelbeke, Belgium.

Objective: Bovine respiratory disease (BRD), the primary
cause of antimicrobial use in youngstock, is an inflammatory
disease caused by multiple infections interacting with host and
environmental factors. To improve prevention of BRD a better
understanding of airway inflammation is critical. Cytology of
bronchoalveolar lavage fluid (BALf) offers many possibilities to
characterize and diagnose different inflammatory airway dis-
eases, both in humans and in animals. However, in calves to
date no reference values for BALf cytology are available. This
seriously hampers both research and practice, as identifying
truly healthy (negative control) calves for respiratory diseases
is difficult. Therefore, in this study the first aim was to apply
unsupervised clustering in order to identify different airway
inflammation profiles in BALf from calves. Second, based on
identification of a healthy profile, reference values for differen-
tial cell counts in BALf as collected by non-endoscopic bron-
choalveolar lavage were determined.

Material and Methods: A dataset with cytologic infor-
mation on BALf was available. This dataset consisted of 339
group-housed calves aged between 1 and 6 months from 32
dairy farms and 30 beef farms. The differential counts in this
dataset were evaluated by counting 400 nucleated cells on cy-
tospin preparations. A k-means++ -algorithm, an unsupervised
clustering method, was applied on the percentage of macro-
phages, neutrophils, lymphocytes, eosinophils, basophils and
epithelial cells. The number of clusters was first obtained by
validation with ‘clValid’ R package, evaluation of silhouette
plots and biological relevance. Visualization of cluster centers
was used to identify the different clusters. Subsequently, refer-
ence values for the normal cluster were calculated with ‘Ref-
erence Value Advisor’. Lastly, a classification and regression
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decision tree was constructed to establish the cut off-values
for cluster assigning of future observations.

Results: The ideal number of clusters was four, based on
the different validation methods and visual evaluation. In three
clusters one or two cell types were more prominent relative to
the others clusters. As such, a neutrophilic (n=114), eosino-
philic (n=9) and a lymphocytic-basophilic (n=31) cluster were
identified. One cluster did not show any prominent change
in cluster centers and was identified as normal (n=185). The
mean and the calculated 95% interval reference values for
the normal cluster were the following: 52.2% (22.7% — 84.3%)
macrophages, 21.9% (1.4%-41.3%) neutrophils, 6.1% (0.3%-
18.8%) lymphocytes, 0.2% (0.0%-1.5%) eosinophils, 0.0%
(0.0%-0.0%) basophils, and 19.6% (1.0%-59.0%) epithelial
cells. A classification and regression decision tree model used
the percentage of neutrophils, basophils and eosinophils as
main predictors of cluster type for future observations and pro-
vided an accuracy of 98.2%. The first cut off value used by this
model was 42.0% neutrophils. If the percentage of neutrophils
was lower than 42.0% a cut off value of 0.1% basophils and
1.9% eosinophils was employed. When neutrophil count was
equal or above 42%, cut off values were 0.2% and 1.2%, re-
spectively.

Conclusion: Unsupervised clustering provided a useful
distinction of different inflammatory profiles. The main clusters
were neutrophilic and normal clusters. Also, a smaller lympho-
cytic-basophilic and eosinophilic cluster were identified. The
distinguishing of these four clusters, and identification of a
presumably normal group, could contribute to novel insights
in pathogenesis, diagnosis and prevention of various airway
diseases in calves.

Keywords: Cytology, bronchoalveolar lavage, bovine re-
spiratory disease.
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Association of ionized and total calcium in periparturient
dairy cows

Imke Cohrs', Sophia Wachter?, Lennart Golbeck?, Walter Griinberg®.
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Objectives: Hypocalcemia in cattle is commonly diag-
nosed based on serum total calcium (tCa) although only ion-
ized calcium (iCa) is metabolically active. The objectives of
this study were to study the association between tCa and iCa
around calving and to identify factors most influential on the
iCa:tCa-ratio.

Materials and methods: Lab results from 30 cows en-
rolled in an unrelated study investigating the effect of phos-
phorus-deprivation during the dry period were used. Cows
were either fed a dry cow diet with adequate (0.30%) or low
(0.16%) phosphorus content. Blood samples were obtained
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daily from day -4 until calving, Oh, 6h, 12h, 24h and 2, 3, 4 and
7 days post-partum. Blood gas and blood biochemical analy-
ses were conducted.

Results: Correlations between iCa and tCa during the
first week of lactation ranged between r=0.55, P=0.002 and
r=0.84, P<0.0001. The slope of the Deming regression lines
varied considerably at the different sampling times. ROC anal-
yses with a cut off value of 1.10 mmol/L for iCa conducted for
each sampling time yielded a low area under the curve of 0.64
at calving that increased to 0.93 4 days post-partum. Param-
eters with strongest effect on the iCa:tCa ratio were plasma
albumin (r>=0.58, P<0.0001), pCO, (r?=0.45, P=0.0003), stan-
dard-[HCO,] (r>=0.22, P=0.01), lactate (r>=0.16, P=0.04) and
NEFAs (r?=0.15, P=0.05).

Conclusion: The association of tCa with iCa during the
first week of lactation is weak and highly variable. Several
blood parameters seem to affect the iCa:tCa ratio and thereby
weaken the usefulness of tCa to predict iCa in particular during
the first days of lactation.

Keywords: lonized calcium, total calcium, periparturient
dairy cow.
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Gain and loss of fat depots mass in dairy Holstein cows with
different body condition during the transition period and
early lactation

Gyorgy Szura!, Stephanie Schifers!, Dirk Von Soosten? Ulrich
Meyer?, Jeannette Klifl?, Gerhard Breves', Sven Dinicke?, Lena
Ruda!, Jiirgen Rehage'.

"University of Veterinary Medicine Hannover, Foundation, Hannover,
Germany; *Friedrich-Loeffler-Institute, Braunschweig, Germany.

Objectives: Dairy cows suffer from negative energy bal-
ance (NEB) during the transition and early lactation period.
NEB is an outcome of nutrient demand of late gestation, onset
of lactation and inadequate feed intake. Body reserves, main-
ly from subcutaneous (SCAT) and abdominal adipose tissues
(AAT), are mobilized to compensate NEB. Previous studies
found differences in accumulation and mobilization of fat, as
well as functional disparities between SCAT and AAT. The aim
of this study was to compare the gain and loss of SCAT and
AAT depot masses in Holstein dairy cows with initially lower
and higher body condition (mean body condition score (BCS):
3.48 and 3.87, respectively) in the period from day (d)-42 to
d70 relative to parturition.

Materials and methods: The study was performed at the
Friedrich-Loeffler-Institute (FLI), Braunschweig, Germany.
Estimated depot mass (eDM) of SCAT, AAT, retroperitoneal
(RPAT), omental (OMAT) and mesenteric (MAT) adipose de-
pot was determined by ultrasonography on d-42, 7, 28 and 70.
Thirty-one pluriparous German Holstein cows were allocated
into two experimental groups according to the eDM of SCAT
on d-42 relative to parturition (low body condition (LBC) group:
n=16, mean eDM 8.61 kg; high BC (HBC) group: n=15, mean

eDM 15.6 kg). Average daily change (aDC; prepartum gain
and postpartum loss) of adipose mass was calculated for the
dry (DP; d-42 to d7), fresh cow (FCP; d7 to d28) and early lac-
tation periods (ELP; d28 to d70). Additionally, dry matter intake
(DMI) and lactation performance were recorded.

Results: Animals of the two experimental groups repre-
sented adequate and over-conditioned cows. The AAT depot
had about 2 to 3 times higher mass than SCAT. Prepartum
the AAT gain during the DP was greater compared to SCAT
(0.33 kg/d vs. 0.14 kg/d). More fat mass was lost from AAT
than SCAT depot after calving (0.23 kg/d vs. 0.14 kg/d). Cows
of both groups had similar gains in AAT (0.33 kg/d) and SCAT
(0.14 kg/d) masses during the DP. However, more adipose tis-
sue was mobilized by HBC than LBC cows from both depots
after calving (AAT: HBC vs. LBC: 0.30 vs. 0.17 kg/d; SCAT:
HBC vs. LBC: 0.19 vs. 0.10 kg/d). Correlation analysis re-
vealed that the higher was the gain of AAT mass (r?: 0.36)
during DP the higher was the loss in FCP. This was not the
case for SCAT. In contrast to AAT, during FCP, a more nega-
tive EB was associated with a greater loss of SCAT mass (r?:
0.18).

Conclusions: The results indicate that compared to SCAT
the AAT depot is considerably bigger and is preferentially mo-
bilized after parturition to compensate NEB. Correlation anal-
ysis revealed functional differences between AAT and SCAT
depots. Greater knowledge of differences between AAT and
SCAT depots could improve our understanding of excessive
lipomobilization and its effects on health and performance of
dairy cows during the transition period.

Keywords: Dairy cattle, adipose depot, ultrasonografy,
transition period, fat mobilization.
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Do unmeasured strong ions predict mortality in sick goats?
Diego Gomez', Shannon Darby?, Megan Palmisano?, Dave Renaud'.

"University of Guelph, Guelph, Canada; *University of Florida,
Gainesville, United States.

Increased systemic concentrations of L-lactate and un-
measured strong ions (USI) are associated with an increased
risk of mortality in humans and calves suffering from various
diseases. The objective of this study was to investigate wheth-
er the concentration of L-lactate and USI, on admission to hos-
pital, are associated with mortality in sick goats.

This study used a retrospective methodology. Medical
records of 153 sick goats presented to a teaching hospital
from January 2017 to September 2019 were reviewed and
the following data were collected: Demographics, physical
examination, venous blood gas, biochemistry analysis, and
outcome. The USI concentration was calculated as: USI =
SID,, — HCO,” — A; were SID_ is the strong ion difference
calculated as SID_ (mmol/L) = (Na* + K*) — (CI- + L-lactate™);
HCO, is the plasma concentration of bicarbonate (mmol/L)
and A- is the total negative charge of the plasma proteins (TP)
(mmol/L) calculated as: A~ (mmol/L) = [TP x 0.343]/(1 + 10Xa~
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PH), where pKa (7.08) is the effective dissociation constant for
bovine plasma weak acids.

Univariable logistic regression models showed that goats
with USI > 2 had a 4.62 times greater odds (P = 0.01; 95% CI:
1.43 to 14.92) of dying than goats with normal levels (2 to -2
USI). No differences were found between those with an elevat-
ed lactate compared to those with normal lactate (OR: 0.82; P
=0.64; 95% CI: 0.36 to 1.88).

This study revealed that increased concentrations of USI,
but not L-lactate, at admission were positively associated with
mortality in goats.

Keywords: Unmeasured strong ions, lactate, goats, mor-
tality.
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Measurements of acute phase proteins in pharyngeal swabs
and serum from healthy dairy calves

Mette Bisgaard Petersen, Nynne Capion.

University of Copenhagen, Taastrup, Denmark.

Objectives: Early recognition and treatment of respiratory
disease in calves can contribute to better animal welfare and
possibly, reduce the antibiotic consumption. Detection of acute
phase proteins (APP) in pharyngeal fluid could be the first step
in making a non-invasive calf-side test for early detection of
respiratory disease. The objective of this study was therefore
to investigate if it was possible to detect the APPs serum am-
yloid A (SAA), haptoglobin (Hp) and lipopolysaccharide bind-
ing protein (Ibp) in pharyngeal swabs from calves and if so, to
compare the APP concentration in pharyngeal swabs with the
serum APP concentration.

Materials and methods: Eighty-four healthy dairy calves
aged 3-30 days housed in nine Danish dairy herds were in-
cluded. All calves were assessed free from respiratory disease
by a clinical examination and thoracic ultrasonography in the
herd. After the clinical examination, serum samples were col-
lected from the jugular vein and four long cotton swabs were
placed in pharynx and moved around until saturated. The
swabs were stored in cryotubes with 1 ml of phosphate buff-
ered saline (PBS) for 24 hours, then removed and the cryo-
tubes were stored at -80° Celsius until analysis. The swabs
and serum were analysed for SAA, Hp and lbp at the Veteri-
nary Diagnostic Laboratory at University of Copenhagen. The
range and mean concentration of SAA, Hp and Ibp in serum
and swabs were compared.

Results: The SAA concentration in serum ranged from
32.93 - 180.94 ug/ml, with a mean of 118.28 mg/L and a stan-
dard deviation (SD) of 40.56 mg/L. There was a significant
association between age and serum SAA, which decreased
with age. The Hp concentration in serum ranged from 45.14 -
788.75 mg/L, with a mean of 100.60 mg/L and a SD of 100.74
mg/L and the Ibp concentration in serum ranged from 7.25-
56.32 ng/ml, with a mean of 20.53 ng/ml and a SD of 9.30 ng/
ml. In the pharyngeal swabs the SAA concentration ranged
from 0.00-8 ug/ml, with a mean of 2.18 ug/ml and a SD of
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1.47 ug/ml. The Hp concentration in pharynx swabs ranged
from 0.00-60.83 mg/L, with a mean of 20.13 mg/L and a SD of
13.61 mg/L. The Ibp concentration in pharynx swabs ranged
from 0.00-47.94 ng/ml, with a mean of 6.06 ng/ml and a SD of
11.85 ng/ml.

Conclusions: This is the first time that detection of the
APPs SAA, Hp and Ibp in pharyngeal swabs from dairy calves
had been shown. From these results reference intervals for
SAA, Hp and Ibp in pharynx swabs from dairy calves housed in
commercial farms can be established. This can be used further
to compare with SAA, Hp and Ibp in samples from diseased
calves to establish the levels of APP in pharyngeal swabs of
calves with respiratory disease.

Keywords: Acute phase proteins, calves, pharyngeal
swab.
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Sepsis and other risk factors for mortality in critically ill
calves

Mathilde Laetitia Pas, Filip Boyen, Jade Bokma, Bart Pardon.

Faculty of Veterinary Medicine, Ghent University, Merelbeke, Belgium.

Objective: Critical illness in calves is a problem practi-
tioners are frequently faced with, often resulting in mortality.
It can be caused by several etiologies, with sepsis amongst
them. Considering the strict antimicrobial legislation in
food-producing animals, it’s crucial to identify which of the crit-
ically ill calves are in need of (critically important) antibiotics.
Knowledge on factors contributing to mortality in these calves
can aid in better antimicrobial decision making. Therefore, the
objective of this study was to identify risk factors for mortality
in critically ill calves.

Material & methods: A retrospective cohort study was
conducted on 230 calves presented with critical illness in our
large animal clinic. Anamnestic information, as well as clinical,
ultrasonographic and laboratory information was assembled.
Critical clinical illness in combination with positive hemocul-
ture (BD BACTEC™) were used as a proxy for the presence
of sepsis. Multivariable logistic regression as well as classifi-
cation and regression tree analysis were used to determine
parameters significantly associated with mortality.

Results: In total 61.3% (141/230) of the calves died. En-
teritis/diarrhea (51.7%, n=119) and pneumonia (45.7%, n=105)
were most frequently detected, followed by sepsis (34.3%,
n=79), neonatal respiratory distress syndrome (17.8%, n=41)
and omphalitis (17.8%, n=41). Comorbidities (presence of
multiple health conditions in the animal) were frequent (54.8%,
n=126), but did not significantly increase the risks of mortali-
ty (P=0.79). The final multivariable regression model showed
that abnormal behavior (OR=3.3; 95% ClI, 1.1-10.0; P=0.03),
male gender (OR=4.3; 95% CI, 1.4-13.2; P=0.01), pale mu-
cosae (OR=10.4; 95% CI, 2.5-43.7; P=0.001), tachycardia
(= 126 bpm) (OR=3.4; 95.0% ClI, 1.1-10.8; P=0.04), acidosis
(pH <7.18) (OR=5.3; 95% Cl, 1.3 -21.9; P=0.021) and sepsis
(OR=6.9; 95% CI, 1.9-25.0; P=0.003) were associated with
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mortality. Regression tree analysis revealed behavior, chlo-
ride, glucose, potassium and lung ultrasonography to be use-
ful in determining the odds for mortality in critically ill calves.

Conclusion: One-third of the critically ill calves in our
study had sepsis, resulting in higher odds for mortality. The
identified risk factors can be helpful for therapeutic decisions,
taking farm economics, animal welfare and public health (e.g.
antimicrobial resistance) into account.

Keywords: Cattle, Critically important antimicrobials,
Hemoculture.
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Cardiovascular monitoring, laboratory findings and pain
score in calves undergoing guided bilateral rectus sheath
block for umbilical hernia repair: a randomized clinical
trial

Maria Chiara Alterisio!, Paolo Ciaramella!, Fabiana Micieli!,
Giovanni Della Valle!, Ludovica Chiavaccini?, Giancarlo Vesce!,
Jacopo Guccione'.

"University of Napoli Federico II, Veterinary Medicine and Animal
Production, Napoli, Italy; 2University of Florida Collage of veterinary
Medicine Department of comparative diagnostic and population
medicine, Gainesville, United States.

Objectives: Despite detection and relief of pain are gain-
ing considerable attention in farm animals, only a few clinical
studies assess the effect of the analgesia in cattle after ab-
dominal surgery, so far. Cardiovascular findings, serum cor-
tisol level (SCL) and blood gas analysis (BGA) outcomes, as
well as the pain score (PS) assessment, are considered some
of the most reliable methods of clinical monitoring to evaluat-
ed stress, fear, and pain in animals. Based on the previous
statements, the current study aims to define the health and
welfare of bovine calves undergoing herniorrhaphy under gen-
eral field anesthesia using an ultrasound-guided rectus sheath
block (RSB) by multiple clinical approaches based on a set of
parameters.

Materials and methods: The study has been performed
on fourteen calves randomly assigned to receive either bilat-
eral ultrasound guided RSB with 0.3 mL/kg of bupivacaine
0.25% and 0.15 pg/kg of dexmedetomidine (Treated group,
TG) or 0.3 mL/kg of 0.9% NaCl (Control group, CG). All ani-
mals were monitored by Holter recording to define the effects
on the cardiac dynamic, as well as SCL, BGA, and UNE-
SP-Botucatu pain scale to assess their health and welfare sta-
tus. Holter monitoring has been continuously performed from
-120 minutes (min) pre-surgery to +120 min post-surgery div-
ing the mean results in interval 1 (Int1)=-120min pre-surgery
to the beginning of induction time; Int2= beginning of induction
to estubation time (EST-t); Int3=EST-t to +120min post-sur-
gery; Int4=EST-t to +15min, Int5=EST-t to +30min, Int6=EST-t
to +60min, Int7=EST-t to +120min. The SCL have been evalu-
ated at -150min pre-surgery (baseline), at induction time, skin
incision and EST-t, as well as at +30min, + 45min, + 60min, +
120min, + 360min after surgery. BGA at -120min pre-surgery,

skin incision and EST-t, as well as at + 60min, + 120min. Fi-
nally, the PS was carried out at -150min pre-surgery and at
+30min, + 45min, + 60min, + 120min, + 240min, + 360min
post-surgery. Intra- and extra-groups differences have been
calculated with appropriate parametric and non-parametric
tests. Probabilities < 0.05 were considered statistically signif-
icant.

Results: No significant difference was observed regarding
the heart rate between the two groups at any time-interval,
while regarding the same parameter a significant intra-group
difference has been observed for the TG (Int1=99.9+21.0
beat/min +SD vs. Int2=92.7+22.0; P<0.05). A statistical-
ly significant difference was observed regarding the over-
all time both of respiratory arrhythmia (TG=4.08min vs.
GC=25.21min; P<0.0001) and sinus tachycardia (TG=0.00min
vs. GC=11.07min; P<0.001). A further significant difference
was found regarding the SCL between the two groups at skin
incision time (TG=0.45+0.08 ng/mL +SD vs. CG=0.82+0.06;
P<0.01), while none was observed regarding the BGA. Finally,
calves receiving RSB exhibited significantly lower median PS
(P<0.05) between the two groups at +45min (TG=1 vs.CG=4),
+60min (TG=1 vs.CG=6), +120min (TG=0 vs.CG=1) and
+240min (TG=0 vs.CG=1.5).

Conclusion: The current multiple clinical approaches
based on a set of parameters assess the effects on the health
and welfare of bovine calves undergoing herniorrhaphy under
general field anesthesia after receiving an ultrasound guided
RSB bupivacaine based, for the first time. The clinical proce-
dures seem to reveal beneficial short-term (attested by HR
and SCL) and long-term effects after surgery (attested by the
PS). Although as compared to the traditional analgesic tech-
niques, the use of this ultrasound based RSB seems to give
greater beneficial effects on the health and welfare of calves
affected by umbilical hernia, further studies are necessary to
definitively confirm the effects and to enable this innovative
analgesic procedure to become a milestone in the bovine field
medicine.

Keywords: Holter calves, calves health, calves welfare,
rectus sheath block, umbilical hernia.
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Association of gastrointestinal microbiota and anion gap
acidosis in diarrheic calves

Lynna Li', David L. Renaud', Hanne M. Goetz!, Jennifer Macnicol?,
Lisa Gamsjaeger?, Diego E. Gomez'.

!Ontario Veterinary College, Guelph, Canada; *University of Guelph,
Guelph, Canada; *University of Zurich, Zurich, Switzerland.

Objectives: Diarrheic calves often develop anion gap
acidosis associated with increased concentrations of unmea-
sured anions including D- and L-lactate. However, the mech-
anisms responsible for these acid-base disorders are not
completely understood. The objective of this study was to in-
vestigate the fecal bacterial alterations of calves with diarrhea
and to explore its relationship with changes in blood pH, bicar-
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bonate, and the anion gap and the gastrointestinal microbiota
of diarrheic calves.

Materials and Methods: Prospective case-control study.
The fecal microbiota of healthy (n= 20) and diarrheic (n= 31)
calves was assessed by sequencing of 16S ribosomal RNA
gene amplicons. Blood gas analysis was completed using an
i-Stat analyzer. Alpha diversity was assessed using the Chao-
1, Inverse Simpson’s and Shannon Even indices. The microbi-
al membership and structure of the fecal microbiota was com-
pared between groups using the Jaccard and Yue & Clayton
indices, respectively. LefSe analysis was used to determine
differentially abundant taxa in healthy and diarrheic calves.

Results: Diarrheic calves had a lower pH and bicarbon-
ate concentration and a higher anion gap than healthy calves.
In healthy calves, a higher richness, evenness, and diversity
were observed compared to diarrheic calves. The Jaccard and
Yue & Clayton indices showed that the community member-
ship and structure, respectively, of healthy dairy calves was
significantly different than that of diarrheic calves (AMOVA <
0.01), for both comparisons. LefSe analysis showed an en-
richment in obligated anaerobes (Phocaeicola, Bacteroides,
Prevotella, Faecalibacterium, Butyricicoccus, Ruminococca-
ceae and Lachnospiraceae) in healthy calves while in diar-
rheic calves there was an increase in facultative anaerobes
(Enterococcus, Ligilactobacillus, Lactobacilus, Gallibacterium
Streptococcus, and Escherichia/Shigella) (LDA score > 3 and
P < 0.05). In diarrheic calves an increased relative abundance
of lactate-producing bacteria including Lactobacillus, Strepto-
coccus, Veillonella, Ligilactobacillus and Olsenella was detect-
ed compared to their healthy counterparts (LDA score > 3 and
P < 0.05).

Conclusions: Calf diarrhea was associated with a shift
from obligated to facultative anaerobes and expansion of lac-
tate-producing bacteria. Those changes were related to ac-
idemia and increased concentration of unmeasured anions
(L- and D-lactate), estimated using the anion gap. These re-
sults suggested that gastrointestinal microbiota could play an
important role in the development of anion gap acidosis in di-
arrheic calves.

Keywords: Acidemia, D-lactate, acidosis, bicarbonate,
unmeasured anions.

IM-11

Selective use of antibiotics in neonatal calf diarrhea and its
influence on fecal microbiota

Giulia Sala, Valerio Bronzo, Antonio Boccardo, Vincenzo Ferrulli,
Laura Filippone Pavesi, Maria Filippa Addis, Paola Cremonesi,
Filippo Biscarini, Davide Pravettoni.

University of Milan, Department of Veterinary Medicine and Animal
Sciences, Lodi, Italy.

Objective: The role of parenteral administration of antibi-
otics during neonatal calf diarrhea (NCD) is still an open issue.
This study investigates the efficacy of antibiotic treatment and
its influence on the gut microbiota of diarrheic calves.
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Materials and methods: After approval of the Ministry of
Health (approval number 14/2018), a total of 42 calves were
selected from client-owned dairy calves with NCD, admitted
to the Veterinary Teaching Hospital of the University of Milan
from May 2018 to May 2019. We enrolled 1-to-10-day-old
Holstein Friesian calves that did not present other concurrent
neonatal diseases. Upon admission, the calves were clinically
examined as described in Boccardo et al. 2017. The acid-base
imbalance was assessed by venous blood-gas analysis. Se-
rum total proteins (sTP) were measured in serum by a hand
refractometer, and calves presenting a value < 55 g/L were
considered as being affected by ITPI. Fecal cultures and an-
tibiotic susceptibility tests were also performed. Conventional
fluid therapy was performed on dehydration degree and ac-
id-base imbalance. After infusion, calves were randomly as-
signed either to the group treated with antibiotics (Group A,
n. = 21 calves treated with ampicillin 10 mg/kg 1V q12h for 5
days), or those not treated with antibiotics (Group B, n. = 21).
In both groups, ITPI calves received hyperimmune plasma
containing a declared total protein quantity (PlasmalLife Calf®,
Il Ceppo s.r.l., Italy). The amount of hyperimmune plasma was
calculated using the formula:

Plasma amount (L) = (body weight (kg) x plasma volume
[8.9%] x sTP GAP)/plasma sTP concentration

where sTP GAP = difference between pre—transfusion sTP
and desired post-transfusion sTP (60 g/L); sTP concentration
= concentration of sTP in the plasma as declared by the pro-
ducer.

Calves were monitored daily with complete clinical exam-
inations for 28 days. The clinical data were recorded using
a Calf Health Scoring Chart (CHSC), and the probability of
sepsis was calculated. Critically ill calves (sepsis score > 60%)
were treated with antibiotics based on antibiotic susceptibility
tests in both groups and this event was considered a failure
of therapy. Each calf was weighed weekly, and a blood and
fecal sample were collected. Blood serum samples obtained
by centrifugation were analyzed to measure the concentration
of sTP and IgG, while fecal samples were used for microbiota
analysis.

The frequencies of mortality and treatment failure between
the groups were compared with a x2test. The difference in the
average daily gain and days of diarrhea between groups was
compared with a Mann — Whitney — Wilcoxon test. Statistical
significance was considered for p<0.05. The fecal microbial
diversity was assessed within samples (alpha diversity). All in-
dices (alpha and beta diversity) were estimated from the com-
plete operational taxonomic units (OTU) table at the OTU lev-
el, filtered for OTUs with more than 15 total counts distributed
in at least two samples. In addition to the number of observed
OTUs directly counted from the OTU table, within-sample mi-
crobial richness, diversity, and evenness were estimated using
the following indices: Chao1 and ACE (abundance-based cov-
erage estimator) for richness, and Shannon’s, Simpson’s, and
Fisher’s alpha for diversity.

Results: Eighteen calves (42.8%) presented ITPI (nine
calves in group A, and nine in group B), and receiving the
plasma transfusion (average 500 ml; min 300 ml; max 1000
ml). There was no statistical difference between groups A
and B in terms of mortality rate (p=0.586), failure of treatment
(p=0.449), average daily gain (p=0.556), and days with diar-



)

Published in IVIS with the permission of the WBC

ORAL — Internal Medicine and Toxicology

rhea (p=0.585), regardless of the presence or absence of ITPI.

The microbiota analysis showed that the microbiota of
calves treated without antibiotics was re-established earlier
than calves treated with antibiotics. Alpha diversity indexes
were significantly higher in calves treated without antibiotics
at the second week of convalescence than those treated with
antibiotics (p=0.043). Furthermore, the antimicrobial treatment
was associated with a decrease in the phylum Actinobacteria
(p=0.045) and the family Lachnospiraceae (p=0.042) in the fe-
cal microbiota of calves at the second week of study.

Conclusion: Our data suggest that antibiotic treatment
should be omitted in the treatment of NCD both in calves with
an adequate transfer of passive immunity and in ITPI calves
treated with hyperimmune plasma. Furthermore, microbiota
re-establishment seems to be significantly faster in calves
treated without antibiotics.

Keywords: Neonatal Calf Diarrhea, Dairy Calves, antibiot-
ic resistance, gut microbiota.

IM-12

Toxicity by Accumulation after 31 days of daily high dose
administration of Meloxicam in an adult Boer Goat

Aurora Villarroel!, John E. Mata?.

!Athyr Vet, LLC, Philomath, OR, United States; *Ome Naturals, LLC,
Corvallis, OR, United States.

Objective: The objective of this case report was to deter-
mine the cause for multiple unspecific and apparently unrelat-
ed clinical signs in a goat that was being treated for chronic
laminitis on all four feet.

Materials and Methods: A 6-year-old intact non-gravid
female Boer goat was presented for clinical signs of severe
ventral edema, pleuritis, tachypnea, hypopnea, tremors, lami-
nitis, weakness, inappetence and inability to stand. On anam-
nesis it was discovered that the goat had been treated daily
with high doses (1.15 mg/kg) of meloxicam for 31 consecutive
days. Observed clinical signs were consistent with meloxicam
overdose in humans. Lacking any clinical reports in the liter-
ature on treatment options for this presentation, the decision
was made to simply discontinue meloxicam and treat the most
severe clinical signs (severe ventral edema, pain due to lam-
initis and inappetence) symptomatically with one session of
acupuncture and supportive care.

Results: Given that the half-life of meloxicam in goats is
approx. 11 h, complete clearance of the recommend standard
dose (0.5 mg/kg (0.23 mg/lb) is estimated at >55 h. These
pharmacokinetic properties, therefore, have the potential for
toxic accumulation when this dose or a larger dose of meloxi-
cam is administered every 24 h, especially during long-term
therapy.

Ventral edema, pain due to laminitis and inappetence
markedly improved within 24 hours. Ventral edema subsided
completely within 48 hours of the single acupuncture session.
All other clinical signs began improving on day 3 after meloxi-

cam discontinuation and resolved completely within 19 days.
All hooves presented complete detachment of the wall from
the coronary band and required functional trimming over a pe-
riod of 5 months until regaining full normal morphology.

Conclusion: To our knowledge, this is the first report of
meloxicam accumulation toxicity in a ruminant. Based on this
case and evidence in studied references, we propose to use
lower dose or greater interval between doses (>24 h), and ac-
tively monitoring for toxicity signs when administering meloxi-
cam other than at the recommended 0.5 mg/kg (0.23 mg/lb) a
single time.

Keywords: Meloxicam, toxicity, toxic accumulation, goat.

IM-13

Particulate matter and endotoxin concentration in calf
barns and their association with lung consolidation,
pulmonary inflammation and infection

Katharina Van Leenen’, Jonathan Jouret?, Peter Demeyer’, Pieter
Vermeir!, Laura Van Driessche!, Lieze De Cremer!, Christina
Masmeijer', Filip Boyen!, Piet Deprez', Eric Cox', Bert Devriendt',
Bart Pardon'.

!Ghent University, Merelbeke, Belgium; ‘Belgian Center for
Occupational Hygiene, Zwijnaarde, Belgium; °Flanders Research
Institute for Agriculture, Fisheries and Food, Merelbeke, Belgium;
‘Ghent University, Gent, Belgium.

Air quality is of paramount importance for human and
animal health. Among the different air pollutants, particulate
matter as a representation of dust of variable diameter has
become a major health concern. Agriculture is an important
source of organic dust, containing different particulate matter
fractions and endotoxins, which have been associated with
respiratory conditions in humans and horses. Dust concentra-
tion and constitution in calf barns is hardly documented and
whether certain particulate matter fractions or endotoxins con-
tribute to the bovine respiratory disease complex is currently
unknown.

The objective of this study was to measure particulate
matter fractions and endotoxin concentrations in calf housings
and study their associations with respiratory inflammation and
infection.

A cross-sectional study was performed and samples were
collected on 23 dairy and 21 beef farms in Belgium, from Jan-
uary — April 2017. A total of 339 indoor group-housed calves
were enrolled in the study. A Grimm aerosol spectrometer was
used to sample PM,, PM, . and PM,; fractions during a 24-
hour period. A separate PM, ; sample was obtained in parallel,
using an impaction sampler, for gravimetric PM,; and endo-
toxin analysis. Calves were clinically examined, thoracic ultra-
sonography and non-endoscopic broncho-alveolar lavage for
cytology and bacteriology was performed.

Mean 24-hour PM, concentration was 16.8 £ 17.5 ug/m?
(range (R) = 0.18 — 78.8), mean PM,,25.7 + 25.5 pug/m® (R
= 0.52 — 148.0) and mean PM, 73.8 + 55.4 ug/m*(R = 1.7
— 254.0). These values were above the 24-hour mean con-
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centrations suggested in the WHO Air quality guidelines for
human exposure, being 25 pug/m® (PM, ) and 50 pg/m®(PM, ),
respectively (World Health Organization, 2005).

The mean EU/ug PM, was 4.25 + 5.8 (R = 0.02 — 30.3)
and mean EU/m3200.2 + 197.4 (R = 2.32 — 901.0). Lung con-
solidations with a depth of 21, 23 and 26 cm were present in
43.1% (146/339), 27.4% (93/339) and 15.3 % (52/339) of the
calves, respectively. The odds of having lung consolidations
of 21 (OR =13.9; Cl = 3.4 - 55.6) and 23 cm (OR =7.0; Cl =
1.8 — 27.0) in depth increased when endotoxin concentrations
exceeded 8.5 EU/ ug PM, , compared to when this cut-off was
not exceeded. Exposure to small and fine particulate matter
fractions (PM, , and PM,) was associated with increased odds
of consolidations of 21 (OR =3.4; Cl = 1.6 — 2.7) and =26 cm
(OR =10.9; Cl = 1.1 — 111.1), respectively. Total nucleated
cell count of broncho-alveolar lavage fluid showed a positive
association with the maximum PM, concentration and neutro-
phil percentage with the maximum PM,  concentration. Only
Pasteurella multocida isolation was associated with average
PM, , concentration, for the other major respiratory pathogens
no associations were found.

This study shows that particulate matter and endotoxin
concentrations could play an important role in the bovine re-
spiratory disease complex.

Reference: World Health Organization, W. (2005). WHO
Air quality guidelines for particulate matter, ozone, nitrogen
dioxide and sulfur dioxide: Global update 2005. 1-21. https://
doi.org/10.1016/0004-6981(88)90109-6

Keywords: Particulate matter, endotoxin, lung consolida-
tion, dust, pneumonia.

IM-14

One-year cross-sectional study of dermatological lesions in
433 dairy cattle in a veterinary teaching hospital

Eloi Guarnieri, Frédéric Sauvé, David Francoz.

Université de Montréal, St-Hyacinthe, Canada.

Little literature is available on the prevalence of bovine skin
diseases. The objective of this study was to describe the der-
matological lesions (DL) in dairy cattle admitted at the Faculty
of Veterinary Medicine (FVM), Université de Montréal, from
July 1, 2018, to June 30, 2019.

A study-dedicated dermatological lexicon was first devel-
oped by the authors. Over a year, all dairy cattle admitted at
the FVM were included in the study. Dairy cattle readmitted or
without integumentary examination within 48 hours of admis-
sion were excluded. DL involvingfeet and ear canals were also
excluded. The morphological and location of the skin and the
oral mucosal DL were recorded by a trained observer.

On the 610 cattle admitted at the FVM, 433 dairy cattle
were included. Most of them were Holstein breed (90%) and
females (98%). The mean age was 3.3 years old (+/- 2.8
years). Of these 433 cattle, skin and oral mucosal lesions
were observed in 91% and 9% of the cases, respectively. Most
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cattle had at least one hock (55%), one carpus (47%) or one
stifle (23%) affected. Crusts (55%), callus (54%) and alopecia
(51%) were the most common skin DL. Erosions (43%) and
ulcers (20%) were the most common oral mucosal lesions.

This cross-sectional study highlighted the high prevalence
of the DL in this specific cattle population. Considering these
results, further studies would be important to determine etiolo-
gies, economic and clinical impacts of these DL.

Keywords: Dermatology, Skin lesions, Bovine.

IM-15

Evaluation of the inter-rater agreement of the clinical signs
of bovine respiratory disease in veal calves

Julie Berman, David Francoz, Abdelmonem Ahmed Abdallah, Simon
Dufour, Sébastien Buczinski.

Université de Montréal, Saint-Hyacinthe, Canada.

Objectives: In veal calves, clinical signs of bovine res-
piratory disease (BRD) are nasal discharge, ocular discharge,
dyspnea, drooping ears, cough, and temperature. Despite the
existence of several clinical scoring systems, the variability
of human recognition of these anomalies has never been re-
ported. The objective of this study was therefore to assess
the inter-rater agreement of BRD clinical signs in veal calves.
We hypothesized that BRD clinical signs were not detected
equally between veterinarians, technicians, and producers of
the veal industry and that some clinical signs have a higher
inter-rater agreement than others.

Methods: During 2017-2018, we prospectively recorded
524 videos of physical examination of random veal calves from
80 batches in Quebec, Canada. A researcher, not involved in
the inter-rater assessment, classified each video as presence/
absence of each of BRD clinical signs except rectal temper-
ature. For each of the 5 clinical signs, 15 videos with and 15
videos without the clinical sign were randomly selected to limit
kappa paradoxes. Those 30 videos were then presented in a
random order to experimented rater with BRD in veal calves:
6 veterinarians, 6 technicians, and 6 producers. Raters as-
sessed the clinical sign using a modified Wisconsin scoring
system (O=absent, 1=slight, 2=moderate, 3=severe for nasal
discharge, ocular discharge and drooping ears; and O=absent,
1=moderate, 2=severe for dyspnea and elicited cough). We
used the median percentage agreement (Pa), median Co-
hen’s kappa (K), and Gwet's agreement coefficient 1 (AC1)
to assess inter-rater agreement. Effect of scale combination
was also tested to determine the optimal combination (4-scale
0/1/2/3 vs 3-scale 0/1,2,3 or 0/1/2 vs 2-scale 0,1/2,3 or 0/1,2).
The differences of inter-rater agreement between veterinar-
ians, technicians, and producers were estimated by a Wilcox-
on rank-sum test (p-value < 0.05).

Results: The 2-scale combination (0,1/2,3 or 0/1,2) had
a higher inter-agreement for all clinical signs. With this com-
bination, elicited cough was the clinical sign with the highest
inter-rater agreement (Pa = 0.93; K = 0.79; AC1 = 0.87) and
dyspnea was the sign with the lowest inter-rater agreement
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(Pa =0.77; K =0.20; AC1 = 0.74). According to Pa and AC1
values, the 2-scale inter-rater agreement of the 5 clinical signs
was good (value > 0.6). According to K, only drooping ears
and cough had a substantial 2-scale inter-rater agreement
(K > 0.6). In general, the 2-scale inter-rater agreement was
better between veterinarians than between technicians, and
between producers except for the drooping ears where the
agreement was better among producers (p < 0.05).

Conclusion: We concluded that with a 2-scale combina-
tion of severity the inter-rater agreement of BRD clinical signs
was variable according to the sign but clinically acceptable in
veal calves. BRD clinical signs were, however, not detected
equally between veterinarians, technicians, and producers of
the veal industry. Future research could determine if this dis-
crepancy could be improved by standardized training.

Keywords: Inter-rater
calves, clinical examination.

agreement, pneumonia, veal

IM-16

Stage-of-lactation specific hematology reference intervals
are needed for post-parturient Holstein dairy cows

Vangelis Tsiamadis’, Nikolaos Panousis?, Nektarios Siachos',
Georgios Arsenos', Georgios E. Valergakis'.

'Department of Animal Production, Faculty of Veterinary Medicine,
Box 393, Aristotle University of Thessaloniki, GR-54124 Thessaloniki,
Greece, Thessaloniki, Greece; “Clinic of Farm Animals, Department
of Clinics, Faculty of Veterinary Medicine, Aristotle University of
Thessaloniki, GR-54124 Thessaloniki, Greece, Thessaloniki, Greece.

Objectives: Hematologic profile of Holstein cows has
been investigated mostly during peak and mid-lactation and
dry period. However, comparative studies for hematology of
post-parturient Holstein dairy cows versus the other stages of
lactation is scarce. Therefore, the objective of this study was to
establish hematology reference intervals (Rls) from the same
population of Holstein dairy cows during different production
stages and estimate the percentage of cows correctly classi-
fied if they were used interchangeably.

Material and Methods: Initially, after clinical examina-
tion, 68 dry period (DP) and 87 peak-lactation [PL, between
30 and 120 days-in-milk (DIM)] healthy Holstein cows from 10
dairy herds were enrolled in the study, blood sampled once,
and used to establish DP and PL RIs. Samples from each
cow were collected into 3 sterile vacuum tubes: a) with anti-
coagulant (K3-EDTA, for hematology), b) with 3.2% Sodium
Citrate (for fibrinogen), and c) without anticoagulant [for total
protein (TP) concentration]. Complete Blood Count (CBC), fi-
brinogen and TP concentrations were determined using AD-
VIA 120 hematology analyzer, QBC VetAutoread, and ATAGO
T2-NE desk refractometer respectively. Relevant Rls (DP
and PL) were established with the Reference Value Advisor
v.2.1. freeware. Subsequently, 1,021 Holstein cows from the
same 10 herds were blood-sampled twice during the imme-
diate post-partum period (on DIM2 and DIM8). Samples were
collected and analyzed as previously described. These 1,021

cows were clinically examined daily from DIM1 to DIM8 and
records from those that remained clinically healthy throughout
this period (247 cows) were used to establish post-partum Rls
(PP2 and PP8, respectively) with the aforementioned method.
Reference intervals of PP2 and PP8 were fitted to DP and
PL RIs, in order to estimate the percentage of cows correctly
classified.

Results: Respective CBC 95% RIs (lower — upper limit)
for DP, LP, PP2 and PP8 were: RBC: (5.15-7.63), (4.51-6.98),
(5.37-8.01), (5.00-7.53) x10'?/L, HGB: (87.0-126.9), (71.5-
113.5), (91.0-132.8), (83.1-121.0) g/L, HCT: (0.226-0.324),
(0.192-0.305), (0.231-0.350), (0.215-0.315) L/L, MCV: (37.39-
50.75), (35.03-47.86), (36-51), (35.7-49.7) fL, MCH: (14.34-
19.38), (13.92-18.32), (13.84-19.30), (13.70-19.20) x10"/L,
MCHC: (361.9-416.5), (356.4-412.6), (352.4-417.6), (348.1-
417.9) g/L, WBC: (5.63-13.11), (4.56-14.02), (4.16-15.30),
(4.44-17.41) x10°L, neutrophils: (1.25-6.72), (1.40-7.60),
(0.86-9.77), (0.85-9.77) x10°L, lymphocytes: (2.01-5.25),
(0.89-5.64), (1.43-5.77), (1.61-5.66) x10%L, neutrophils:lym-
phocytes (N:L) ratio: (0.38-1.80), (0.44-1.96), (0.24-2.84),
(0.24-2.84), monocytes: (0.02-1.05), (0.08-1.01), (0.08-1.93),
(0.06-1.36) x10%L, eosinophils: (0.08-1.55), (0.03-0.95),
(0.05-0.83), (0.04-0.61) x10°/L, platelets: (62.5-532.4), (22.1-
805.3), (48.2-604.8), (97.5-690.1) x10°/L, TP: (53.7-88.4),
(62.8-95.7), (56.3-84.0), (60.0-86.0) g/L, fibrinogen: (2.854-
6.024), (2.294-7.236), (N/A), (2.702-7.884) mg/L. For PP2,
percentage of cows correctly classified compared to DP and
PL were: RBC, 96.2% and 71.2%; HGB, 95.8% and 61.4%;
HCT, 91.6% and 79.3%; MCV, 97.5% and 91.9%; MCH,
98.7% and 85.8%; MCHC, 93.6% and 97.0%; WBC, 83.4%
and 96.6%; neutrophils, 83.0% and 88.9%; lymphocytes,
88.9% and 99.0%; N:L ratio, 77.9% and 81.0%,; monocytes,
77.5% and 72.5%; eosinophils, 99.5% and 96.0%; platelets,
95.7% and 95.0%; TP, 97.0% and 84.3%. For PP8, percent-
age of cows correctly classified compared to DP and PL were:
RBC, 99.0% and 92.3%; HGB, 96.7% and 88.8%; HCT, 97.0%
and 96.0%; MCV, 98.6% and 94.7%; MCH, 96.6% and 91.8%;
MCHC, 91.7% and 92.2%; WBC, 84.1% and 97.1%; neutro-
phils, 89.7% and 88.7%; lymphocytes, 93.7% and 97.0%; N:L
ratio, 83.0% and 72.5%,; monocytes, 97.1% and 92.3%; eo-
sinophils, 99.0% and 94.0%; platelets, 85.4% and 96.0%; TP,
99.0% and 97.6%; fibrinogen, 83.8% and 99.3%.

Conclusion: More than 10% of cows during the first week
post-partum would be misclassified as non-healthy based on
their hematology profile, if dry period and peak-lactation Ris
were used. Reference intervals derived from cows in dry peri-
od or peak lactation are not suitable for fresh cows. Only Rls
specially established for the first week post-partum should be
used.

Keywords: Hematology reference intervals, Holstein dairy
cows, post-partum period.

31 WORLD BUIATRICS CONGRESS 2022 MADRID

263



ORAL — Internal Medicine and Toxicology

Published in IVIS with th rmissjon of .the WBC

)

IM-17

Use of epidural long action steroids on calving paralysis
treatment

Francisco Gélvez Sanchez!, Carlos Coronel Aradjo? Javier Blanco
Murcia?, Michela Re?, Isabel Romero'.

Javier Blanco y Asociados Servicios Veterinarios, Los Molinos, Spain;
“Department of Animal Medicine and Surgery, Faculty of Veterinary
Medicine, University Complutense, Madrid, Spain.

Objectives: Calving paralysis is a syndrome that involve
motor and/or sensitive disability and proprioception deficit of
the hind limbs. This syndrome can present in different ways
with a marked abduction associated to inability to adduce the
hind limbs. Cows were diagnosed with one or more neuro-
logical syndromes: sciatic, tibial paresis, obturator or femoral,
based on clinical findings consistent with damage to these pe-
ripheral nerves or their nerve roots. These cases of paralysis
are more common in beef cattle since they are directly related
to prolonged or dystocic calving, due to a maternal-fetal dis-
proportion. The treatment that has been commonly established
for this syndrome is based on systemic steroids and NSAIDs
(nonsteroidal anti-inflammatory drugs), B-Complex vitamins
and physiotherapy. This conventional treatment has shown
relative success, being calving paralysis a syndrome that can
hardly be reversed in beef cattle. The objective of this study
is to provide a new tool for the calving paralysis treatment,
through the application of methylprednisolone acetate epidural
route. This innovative therapy is based on human medicine
studies in which use this way to treat low back pain with very
few systemic side effects. Applying epidural steroids, we get
them to act directly by spreading from the epidural canal to pe-
ripheral nerves, thus decreasing the perineural inflammation
that has occurred, encouraging a faster recovery.

Material and methods: This retrospective clinical study
gathers the cases of 21 beef cows with calving paralysis. All
patients underwent a clinical examination and a thorough
medical and musculoskeletal clinical examination including
flexor-withdrawal and sensitive test, that showed recumben-
cy and sensory incapacity of their hind limbs, so they were
treated with methylprednisolone acetate (0.5mg/kg) epidural
route, being able to repeat the treatment at 10-15 days if it
were necessary. All epidurals were performed between 0 and
24 hours postcalving. Along with the epidural, every cow re-
ceived a dose of NSAIDs. This study shows the follow-up of all
these cases, until the patient is properly able to stand up or, on
the contrary, the death or sacrifice of the cow.

Results: The treatment based in the application of meth-
ylprednisolone acetate [Depo-Moderin®] (0.5mg/kg) epidural
route was successful in 72% of the patients studied, getting up
on their own on different days: 60% of the cows were able to
stand up on the first 2 days, 27% of the cows on the 3 or 4"
day, and the remaining 13% from the 10" day.

Conclusions: In calving paralysis, the longer the cow
remains in decubitus position, the worse the prognosis. So,
with this results, the use of epidural long action steroids is
proposed as a treatment to improve the prognosis and accel-
erate the recovery of patients. If the patient has a good body
condition and is alert, epidural long action steroids combined
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with physiotherapy may be effective. Further studies are nec-
essary, increasing the number of cases to be analysed, in or-
der to ensure with certainty the effectiveness of this treatment.

Keywords: Calving paralysis, epidural, methylpredniso-
lone.
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Bright blindness in a goat flock associated with fern
(Pteridium aquilinum) intake

Maite Rodriguez Hernandorena, Asier Albite, Jorge Gimeno, Marina
Rios, Janira Magrefnan, Paula Artigot, Paula Pacual, Jose Antonio
Garcia Del Jalon, Enrique Castells, Luis Miguel Ferrer, Maria Climent.

Universidad de Zaragoza, Zaragoza, Spain.

Objectives: In the month of August 2021, a clinical case of
blindness in a goat flock was referred to the Ruminant Clinical
Service of the University of Zaragoza by a practitioner work-
ing in the Basque Country (Spain). Affected animals belong
to a pet flock of 12 Valais breed goats reared in an exten-
sive production system.The goats were grazing in a 4-hectare
field along with some animals of other species. According to
the veterinarian, there was little food in the pasture, and ferns
predominated, which the farmer reported that the goats ate
greedily.

The practitioner referred that in June 2021, six goats were
presented with nervous clinical signs. After neurological ex-
amination, he noticed almost complete blindness in all six an-
imals.

Material and methods: A clinical examination of the af-
fected animals was performed. They presented a low body
condition (2/5), heart and breath rates were normal, as well as
body temperature. In addition, the examination revealed mild
blindness as the only neurological clinical sign. The farmer re-
ferred that goats presented a bright greenish light in the eyes
at night.

One of the goats died and was referred to the Pathological
Service of the Veterinary Science Faculty for the post-mortem
exam. Cerebellum, encephalon and the eyes were taken for
histopathology, while sterile swabs were collected for microbi-
ology and Rt-PCR.

Results: A differential diagnosis was carried out based
on the clinical signs and the history. Some disorders such as
heavy metal or fern intoxication were taken into consideration.
Likewise, listeriosis, vitamin A or B deficiency and individual
causes such as retinal detachment, cataracts or an eye ulcer
were included in the differential diagnosis.

The main suspicion was intoxication based on the chron-
ic ingestion of fern (Pteridium aquilinum) referred to by the
farmer. These plants contain high concentrations of ptaqui-
loside, a toxic component that causes stenosis in the retinal
vessels damaging and vanishing the layer of rods and cones
completely. This narrowness caused an increase in fapetum
lucidum reflectance,which is called "bright blindness".

Microbiological study and Rt-PCR showed negative results
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for Listeria monocytogenes, and thus the necropsy revealed it
was not an inflammatory process but degenerative.

At the post mortem macroscopic examination, there were
no major findings in the brain, and no signs of cerebrocortical
necrosis were found under ultraviolet light. The following histo-
pathological study only revealed representative damage in the
eye: the layer of rods and cones had almost completely dis-
appeared, and the consequent retinal degeneration reached
the macula.

Conclusions: The ingestion of Pteridium aquilinum is as-
sociated with intoxication that can have an acute or chronic
evolution with different clinical pictures. Acute poisoning, also
called haemorrhagic fever, is more common in cattle than
sheep and presents the characteristic clinical picture of a hae-
morrhagic syndrome. The continued intake of low doses of
toxins (chronic intoxication) is associated with the appearance
of bovine enzootic haematuria, gastrointestinal carcinomas,
polioencephalomalacia (action of thiamine) and a particular
form of the disease described in sheep known as "bright blind-
ness". This clinical picture has not been described so far in
goats.

Progressive bilateral blindness characterises this disor-
der due to a degeneration of the retinal neuroepithelium. The
eyes glow abnormally in the gloom. There is no inflammation
or opacity of the cornea. After the eye exam, the veins and
arteries are narrower, and the main vessels are more separate
than normal.

Keywords: Brigth Blindness, Fern, Goat.
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Objectives: This abstract summarises the outputs of an
expert group of calf health professionals, who met remotely
to discuss this topic in October 2021. The objective was to
provide an updated, qualitative assessment of the current
challenges on farm with regards to calf scour, including diag-
nostic methods used and opportunities for improvement. The
ultimate objective was to help vets to re-establish themselves
as the go-to people for calf scour on farm.

Material and methods: A meeting was held on 6" October
2021, using the Zoom virtual meeting platform. Ten calf health
experts from across Europe and the Middle East attended,
along with 13 Boehringer Ingelheim technical managers with
extensive calf health experience. Six of the experts were in
the same room as their country Bl technical managers. Partic-
ipants engaged in a 2 hour workshop, covering 4 main areas,
with interaction through the Miro whiteboard platform. Firstly,
participants were asked about the rational and emotional chal-
lenges of veterinarians and farmers from calf scour. Secondly,
participants considered the methods of detecting the causes
of and contributors to diarrhoea, and methods of treatment.
Thirdly, participants were asked to consider the strategies for
dealing with these causes. And lastly, participants were asked
to consider the opportunities for reducing the impact of calf
diarrhoea.

Results: In considering the rational challenges of diar-
rhoea in calves for the vet and farmer, there is often poor un-
derstanding among farmers of the disease, including econom-
ic impact, and the need for prevention as well as treatment.
Investigation of a disease outbreak often requires a much
larger investigation to consider underlying contributing factors
such as general health status, hygiene, nutrition and the trans-
fer of passive immunity. Farmers find treatment difficult and
time-consuming, therefore it needs to be straightforward, and
involvement of the vet is required to help appreciate the “big-
ger picture”. Vaccination should have a good ROI and farmers
must remember to continue vaccinating after the disease has
gone.

When considering the emotional challenges of diarrhoea,
the vet needs to be recognised as the expert and to feel con-
fident in the interventions they recommend. The vet needs to
feel empathy with the farmer, recognising the extra workload
that disease brings to farmers, as well as sharing the decision
“journey” in developing interventions. The farmer cares about
their animals’ welfare, seeing healthy animals makes them
feel good and they want to make sure their farm practices are
the best they can be. They want more than just medicines and
vaccines from their vet and need a good relationship if they are
to bring the best to their farm. They want to be confident in the
sustainability of their enterprise, but also have time to spend
with their family now. They also want to give a good image to
the public by producing good, high-quality food.

When considering the methods of identifying the causes
of diarrhoea, a standard clinical examination, as well as an
investigation of the overall farm environment and calf nutri-
tion, are essential. Antigen tests (cow-side and laboratory) and
other diagnostic opportunities may more specifically identify
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an infectious cause. Farm audit and investigation of colostrum
management are also of value. Farmers are often reluctant to
support a full farm audit owing to the cost and time required,
even though non-specific factors may be more significant in
some outbreaks.

On-farm opportunities to reduce the impact of calf diar-
rhoea focus around creating a pride in producing a high-qual-
ity, high-welfare animal, and improving education and under-
standing of the disease (including economic impact) by the
farmer, with the provision of formalised, specific treatment pro-
tocols and improved data recording. Ensuring good colostrum
management is still considered an opportunity for improving
calf health, and technological opportunities to improve the
monitoring of calf health are considered valuable.

Conclusions: The diverse group of calf health experts
identified that there is much potential for improvement on
farm with regards to calf scour. This is despite the relatively
widespread use of vaccines, however the vet has, in some
instances, become disconnected from this discussion. The
consensus of this Calf Expert Group was that vets are ideally
positioned to provide a calf health solution, combining an un-
derstanding of and interventions in management, environment
and immunity of neonatal calves.

Keywords: Calf scour, diarrhoea, consensus, vaccine,
veterinary engagement.
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