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Equine respiratory washes are one of the most <co

cytology. Coll ection technigues include tracheal
aspirate) and bronchoal veol ar | avage dlusoabéy pe
performed via bronchoscopy). Tracheal wash fuid

BAL fuid is typically only appropriate for cytol
Tracheal wash samples contain mixed secretions f
and are best for bacteriology. The ‘tracheal pud
smal | airways and alveoli

BAL samples when performed blindly, typically sa
mi ddl e lung | obe. It assumes difuse di sease so n
focal /multifocal pathol ogy. Gener adiltyahbilne nfoosrt s

cul ture.
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Neutrophil s <20 <5

Lymphocytes <10 2660

Macrophages 4880 480

Eosinophil s <2 <1

Mast cells <1 <2

Causes of neutrophilic airway infammation in hor
di sease, aspiration, inhalation oEfquiirnreitant subs
Mul tinodul ar Pul monary Fibrosis) and neopl asi a.
Equine Asthma is one of the most commonly diagno
cytology. Mild to moderate equine asthma (previo
typically afects young to middl e adgecoughd mpg easred
no heaves. Severe equine asthma (previously RAO/
presents with coughing, exercise intolerance and
Signs can be seasonal (pasture associated).
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pneumonial/ pul monary abscessatiioal f« hsriddlloex tarsiosnkl p o
factor for EI PH.
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Synovial fluid is produced in tendon sheaths, bursae and joints. Up to-2ml can be aspirated
from normal equine joints. Normalsynovial fluid is colourless to light yellow and viscous.

Normal Degenerative Inflammatory
Colour Colourless to yellow, clear | Colourless, clear Whitish, turbid to opaque
clarity
Viscosity High Normal to decreased Typically decreased
Cellularity <500-1000 <5000 >5000
cells/ul
Neutrophils | <10% <10% >10%

Degenerative joint disease includes osteoarthritis and Developmental Orthopaedic Disease
(DOD). TNCC <5000/UL and usually mild increase in total protein. Comprises predominantly
mononuclear cells (sometimes activated) with <10% neutrophils.

Inflammatory synovitis comprises septic, traumatic, chemical, immune mediated, eosinophilic
and lymphocytic (villonodular synovitis). It can be a diagnostic challenge to distinguish between
septic synovitis and chemical synovitis (joint flare) as they cahave very similar clinical
presentations and cytological patterns. It is very important to remember that while

identification of intracellular bacteria is confirmatory for sepsis, absence of bacteria on

cytology certainly does not exclude sepsis. Similarla negative culture of joint fluid does not
exclude sepsis.

Immune mediated synovitis is not as common as in small animals. It can be seen secondary to
bacterial infections such asRhodococcus equiin weanlings.

Corneal cytology preparations are primarily examined for the purposes of identifying bacterial
and fungal keratitis when corneal ulceration is present, investigating the possibility of
eosinophilic keratitis and also when neoplasia eg SCC is suspected.

Eosinophilic keratitis is thought to be an immune mediated hypersensitivity to
environmental/parasitic allergens. Cases typically occur in the Summer and the classic
presentation is a plaque like appearance at the medial or lateral canthus, and lesions cdre
bilateral. However there are a range of presentations, as there can be secondary bacterial and
fungal infection. Typically cases of EK require long term treatment.
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Equine CSF is an uncommon submission to external laboratories with the major rule out being
bacterial meningitis, although certain viral infections are important to consider, especially EHV
1.

CSF can be collected in horses from the atlantooccipital (AO) or lumbosacral sites, with the
former typically requiring general anaesthesia. Ultrasound guided CSF collection at @12 is
also described.

CSF Reference Intervals

Adult Horses Foals

Colour Colourless clear Colourless, clear

clarity

Total protein | 30-80mg/dL Up to 106-120mg/dL

Cellularity <5 <5

cells/ul

Cytology Predominantly Predominantly
lymphocytes lymphocytes

References

2018 Interpretation of Equine Laboratory Diagnostics Puster
Equi ne Hematol ogy, Cytology and Clinical Chemi stry 2nd edi t
2018 Textbook of Veterinary Diagnostic Radiology 7th Editic
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In Practice June 2018, Vol ume 40, Il ssue 5 Eosinophilic kereé
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Georgios Oi konomou DVM PhD FHEA FRCVS
Depart ment of Livestock and One Health, I nstitute of
University of Liverpool

Subacute ruminal acidosis (SARA), also referred
di sordeyi ehdhhnghdairy herds, arising from diets
and |l ow in efective fbred Bhepcohdhgednpesi char
rumi nal pH, |l eading to rumenitis, i mpaired fbr.
acidosi s. Unl i ke acute acidosi s, which presents
through more subltlhy diugniefcooanmtmi iagns i ncluding
faeces, undi gested grains, decreased mil k yield
increased disease incidence. The pathophysiolog
popul adriiomisng excessive volatile fatty acid ando
insuficient bufering or absolrepvwealon ob sbd rawgantoisa rss
assessment, and rumen fuid pH moni#omiong-s Wwiotsh
fedi ng. In this talk we wil!/ al so be discussing
accurate herd | evel assessment . In the future,

met agenomics may al so provide new iinrsg ghARA . nt o

References:
E. Bramley, l. J. Lean, W J. Fulkerson, M. A. Stevenson, /
in Dairy Herds Predominantly Fed on B2dour 280a8d 6680blJn.d e n2 © @ 6

H. M. Gol der and | . J. Lean. 2024. Invited revi ew: Rumi nal
107: 100688 https://doi-2a&t8dl/710. 3168/ jds. 2024
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Georgios Oi konomou DVM PhD FHEA FRCVS

Department of Livestock and One Health, I nstitute of
University of Liverpool

Farm ani mal vets are dealing with most of their

often relying entirely on history and clinical e
relevant to the farm ani mal sddeessvadi am Badmhow
Additionally, we will discuss how further diagno

better address such cases.
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The transition period, spanning 3 to 4 weeks
physiologically demandi ng phase i n t he l'ife of
homeorhetic adaptations occur to xxwue@Prithedyeexomec
cows to a high risk of met abolic disorders and

di seases arise within the frst month postpartum,
on a cow’'s health and t hsee nhteartdi’ osn paetrtfeomprtasn cteo sTyh
knowl edge on three axes of transition adaptatior

calcium homeostasi s, while providing novel dat ¢
met abol i sm.

Transition is characterised by a status of n
glucose demand for | actose synthesis, doubling b
feed i ntake recovery compared t o the bep&t iocf
gluconeogenesis from substrates to source glucos
t he mammary gl and but promotes |l-epobéyisied Thet ¢
f uéioxi dati on and ket og eensetbecraif i omhi I esksxchepatriec
accumul aticondi Oivemed cows face higher ri sk of
abomasum. Li pid mobilisation is an adaptive mec
determine whether pathalogy2€22yes ( Mann

Al ongsi de energy defcit, COwWS experience nega
represents 60% of a cow’s metabolically active t
reservoir. Muscle proteolysis bedirrd @Bosp@aratr @ mmme
weeks, with21okgedodl)y Pprotein estimated across
repedtWOORt t RilileitdlnfddsR measurements and serum cre.
mobilisation i s common eghmdes celti nalc.al | 202 2) ev &n ke
associated with increased odds of metritis, wher
reproductive outcomesnetBiyémacskends neych nas caiti ve
breakdown, reveealved atrh afaobom and l i nks wi t h h
(Siachos et al., 2025).

Cal ci um homeostasi s constitutes a third axi
requirements rise more than sixfold at cal ving

extracellul ar pool . Even modest declinegsutaribheo
contractility and i mmune competence, predi spos
hypocal caemia is highly prevalent -betabedupatiar
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phosphboirnudsi ng approaches, each requiring car I
Tereso and Martens, 2014).

To summari se, transition cow biology is best
rat her as interconnected adaptations in energy
mobilisation adds an overlooked dimensipond to t
calcium dynamics. By recognising these processes
highelding cow, we can better design management
adaptation while minimising the risk of mal adapt
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RCVS Specialist in Zoo and Wildlife Medicine (Mammalian)
EuropeanSpecialist in Zoological Medicine (ZHM)

In this presentation we will discuss the obtaining of blood, and interpretation of
haematological and serum biochemical parameters, using real life examples. We will
go through normal and abnormal results in a number of rabbit cases, with only the
names changed.

Loki is a 3 year old male neutered Dwarf Lop rabbit with sudden onset inappetence and
abdominal pain. On obtaining blood, a number of haematological and biochemical

abnormalities are seen. The successful management of his case depends on a

decision: to goto surgery or not. The owners are prepared for you to do anything to save

Loki , but do not want him operated on if he

Hedwig is a 2 year old neutered female, one of a pair of mixed breed rabbits with
sudden onset inappetence and abdominal pain. On obtaining blood, a number of
haematological and biochemical abnormalities are seen, including severe anaemia.
The successful management of her case depends on a decision: to go to surgery or not.
The owners are prepared for surgery, but only if there is an excellent long term
prognosis for her.

Domino is a 5 year old neutered mixed breed male rabbit, presented to your colleague,
with a gradual reduction in appetite, and weight loss. They have taken radiographs and
a blood sample, and diagnosed neoplasia to the owner, recommending euthanasia. Are
they right?

Qixote is a 3 year old entire male rabbit with a head tilt, in whom we determine whether
this is more likely to beE cuniculior aural disease, from blood tests.
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Abstract
When to | ook for them, how to diagnose them, and
di sorders and endocrinopathies in the rabbit
AsSs much about wh at we DON'T see in this species,
syndrome from adrenal disease, we | ook at this r
rabbit
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Abstract
Worried about AMR? Worried about going off licence?

This presentation discusses both (valid) concerns, and how to please the RCVS, the VMD,
Global anti-AMR campaigns, and your patients.

We will be looking at what antibiotics are safe, let alone legal, in rabbits, and whéea go off
licence, off Cascade, or completely ofpiste.
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Artifcial intelligence (Al) i s rapidly transf
unprecedented opportunities to enhance diagnost.
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potential of Al applications spehofoglbysrel evan
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Emma Hooi jberg

This presentation series aims to present a summary of the current state of laboratory QA
practices in veterinary clinics, highlights elements of a QA system most important for ialinic
laboratories, and suggests an approach that clinical pathologists camse to assist veterinarians

in designing a QA system. This first presentation will focus on general principles of a QA system
and the pre-analytical and post-analytical phases of testing.

The vast majority of veterinary practices in the developed world now have-atinic laboratories,
with most clinics equipped with a chemistry analyser, haematology analyser, and microscopy
facilities. These allow for rapid diagnostic testing, but also intsduce new responsibilities for
ensuring quality. Unlike commercial reference laboratories, where comprehensive QA/QC
systems are standard, published information and informal survey data collected by the presenter
from the UK and South Africa, indicate thatn-clinic laboratories often have less structured
approaches. Many practitioners are likely uninformed and uncertain about best practices. This
can have direct implications for patient safety and clinical decisioamaking.

Implementing QA in practice requires planning, personnel, and documentation. A designated
guality manager, ideally a veterinarian supported by a nurse or technician, should oversee QA
activities. Development of a quality manual, encompassing SOPs, maintemece logs, error
records, and corrective action plans, provides the framework for a sustainable system. Ongoing
training and competency assessment for all staff using the laboratory are essential.

Approximately 75% of laboratory errors occur during the pranalytical phase, including
incorrect labelling, inadequate sample volume, haemolysis, and improper patient preparation.
To mitigate these risks, clinics should adopt standard operating procedure€SOPS) covering test
selection, specimen collection, handling, and transport. Key Quality Indicators (KQIs), such as
rates of haemolysis or misidentified samples, provide objective metrics for monitoring and
improvement.

The postanalytical phase, responsible for an estimated 15% of errors, is also critical. Common
issues include transcription mistakes, reporting delays, and failure to recognise implausible
results or analytical interferences. Verification against clinical presentation and timely
communication of critical results are vital components of effective QA in this stage.

While the establishment of QA systems can be resourcéntensive for veterinary practices, they
are essential for maximising the value of itlinic diagnostics. By focusing on pre and post-
analytical quality, practitioners can reduce error, improve patientoutcomes, and build greater
confidence in in-house testing
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This second presentation will focus on theanalytical phase of testing. The analytical phase
typically contributes the lowest proportion of errors in commercial laboratories, but the
frequency of analytical error in iAclinic laboratories is not well documented. Information from
publications and from the SRUC Capital EQA Scheme suggests that-datinic analyser
performance varies considerably, and structured quality assurance (QA) systems are often
lacking. Addressing these gaps requires attention to instrument validation, internal quality
control (IQC), and external quality assurance (EQA).

The key quality goal in this phase is that resul
the patient. This is defined by Total Allowable Error (TEa), the maximum error permissible without
compromising clinical decision-making. Observed total eror (TEobs) should remain below TEa,

but studies show this is not always achieved across common poinbf-care instruments. For

example, in one study, calcium measurements often met TEa, whereas analytes such as ALP,
creatinine, and electrolytes frequentlyexceeded acceptable error limits. Analytical performance

for haematology analysers is variable, with high TEobs for PLT and WBC differential counts.

Individual analyser performance can be variable and verification of analyser performance is
therefore essential. While full validation is impractical in practice, interassay precision (CV) and
bias should be measured and compared to published TEa valuedpplications like the BSAVA
Lab Equipment Verification Help Tool provide a practical resource for clinics, offering builtin
calculations for CV, bias, TEobs, and sigma metrics, and comparison with available TEa
standards. This enables practitioners to asess analyser performance more objectively and
consistently.

Internal QC provides a critical safeguard. Manufacturesupplied control materials should be run
regularly, ideally at multiple concentrations, with results assessed using defined QC rules.
Alternative approaches like repeatpatient testing or patient-based population analysis QC (e.g.,
moving averages), may be more costffective but may have limited availability or be too complex
to set up for inclinic QC.

External QA complements IQC by comparing results with a peer group, identifying bias, and
monitoring long-term performance. Veterinaryspecific schemes are available in some regions,
and comparative testing with reference laboratories can also highlight afically important
discrepancies.

In summary, while the analytical phase may generate fewer errors than other parts of the
laboratory cycle, reliable inclinic testing depends on structured QA. Verification, IQC, and EQA
are essential to ensure that analytical results remain fit for clinial decision-making and patient
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care. As clinical pathologists, we have the necessary expertise and access to resources to assist
our colleagues in practice with designing and implementing a QA system.
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The evaluation of blood is an integral part of the routine diagnosis of healthy and diseased
companion animals. The packed cell volume (PCV), or as in humans the total hemoglobin
concentration, and the microscopic examination of a blood smear have been ugksince the
beginning of veterinary care and still form the cornerstones of clinical hematology. Veterinary-in
house hematology analyzers are, in our days, critical tools in veterinary medicine, enabling
practitioners to perform a complete blood count (CBQ within their clinics. These analyzers
provide rapid results, allowing veterinarians to make timely diagnostic decisions and implement
appropriate treatment plans. Besides speed and efficiency, a usefriendly interface with
intuitive software and ease ofoperation, accuracy is most important. For most analyzers,
evaluation data are published comparing results with either reference analyzers (e.g., ADVIA
120/2120, Sysmex XT/XN series, both with veterinary software settings), packed cell volume
(PCV), and nanual blood smear evaluation, including manual differential blood and reticulocyte
count. There are no instruments, not even the big laboratory analyzers, providing 100% accurate
results. It is therefore important that users know about the strengths and waknesses of their
particular instrument, which are closely related to the technologies used. Besides a robust
guality management system for automated hematology analyzers, including maintenance and
calibration, and if available, quality control material, gerator training is crucial for generating
high-quality results. For most analyzers with impedance technology, best practice would be that
if no technical or morphological flags are shown, total cell counts (except feline platelets) can be
accepted, and a blood smear (semiquantitatively) can be used for differential cell count.
Instruments with advanced laser technology and graphical reports (dot plots) provide the option
to verify results, particularly cell morphological aspects. Results with no technicalor
morphological flags and regular (normal) cell morphology could be accepted in most cases. If
misclassification is noted, blood smear evaluation is needed. Crucial to success is good user
training in reading the dot plots. Conclusion Veterinary whouse hematology analyzers are
essential tools in modern veterinary practice. They offer rapid, accurate, and comprehensive
diagnostic capabilities, enabling veterinarians to provide timely and effective care. Despite the
initial investment and maintenance reqgurements, the benefits of these analyzers in terms of
improved patient outcomes and enhanced diagnostic capabilities make them a valuable
addition to any veterinary clinic. The variety of available instruments ensures that clinics of all
sizes and specialzations can find a suitable analyzer to meet theineeds.
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measured by radioi mmunoassay (RI'A), tT4 is now t
enzyme i mmunoassays, which eliminatesotscpes wali
mai ntaining reliability. Hec Wé ne rch aEtleTds Aanmeaal syusr eernse
been shown to produce inconsistent resul ts, rai
demonstrates excell ent siemes i hypot gy rfooird i dsima g nYoesti
l'i mited: l ow t T4 -trmygyoadadt iél1le@eessnegndrome ( NTI
glucocorticoids or phelnatbead b intoa Im)a,l ovrar ibateiean (
|l mportantl vy, fnaclesnetlryateiloenv actaend occoc T 4 i au tt chaen tpirkecsdi
(T4AA). Therefore, a diagnosis of hypothyroidisn

t T4 concentration.

Measur ement -sdfi mulhatriongl hor mone ( TSHe pectiyipci c al

chemiluminescent i mmunoassay, provides useful <co
of l ow tT4 and elevated TSH has hi gh slpleyci f ci
confrming the diagnosis in the appropriate clini

hypothyroid dogs has TSH concentrati8@m®g . wiTthhiisn =«
TSH within the reference rofiediwml does not exclu

To di stingui sh hypothyroidism frormrl|l BVASed nTSlh,

measurement of free T4 (fT4) is indicated. While

dialysis (fTd4ed) is the gold standarad eamgpts hmi led

human samples and show inferior performance to
2
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specifc than | ow t T4,y ralitdhad u gdlh sseeavwseer ec amoma |l s e

f T4 i s | ess sensitive t han t T4 and may re i
hypothyroidism. | mportantly, fT4edy i ssafmalf ewh'ed
autoantibody interference is suspected.

The TSH stimulation test is considered the refer
perfor med i n practi ce due to the prohibitiwve C
stimulation test has been studietiebpreaddse I i mit
Autoanti body testing, particul arly thyrogl obulii

measured with the use of ELI-BAJi dtse dustel yrl oiicdi tiids
presermt% mf8 hypot hyroid dogs and in a subset of

[ DGRUOWDWG! GUI q6! 1 YRT Rt G

I n cat s, elevated tT4 is typically diagnostic f
speci fcity. However, early or mild disease, con
within the reference intermais taeagsurcédcases, fu

Measurement of fT4ed provides enhanced sensiti vi

to occasional elevation in NTIS. Thus, fT4ed sho
but i s recommended whennadrTralc oamad nadriastpii awn oins pleir ¢
TSH measurement is rarely employed in cats, but

(<0.03 ng/mL) strongly support hyperthyroidism (

When tT4 and f T4ed remai n i nconcl usi ve, the T3
appropriate suppression confr ms hyperthyroidis
interpreted cautiously. TRH or TSH stemubapobon t
di scriminatory power.

9¢URUNW9 et 6RUNKt Wt ' UT I YGUW

The diagnosi s of Cushing’s syndr ome r da@loises pri
dexamet hasone suppression test (LDDST) and ACTH
LDDST is-9fbkPogh 086 speci fcridt%) .i sThmo déeOabtnes t(ededtui | i
generally | ef92 %s drmgi-dpeiptenidtgadty Cushi ng-68 %s fyrodr om

functional adrenocortical -9t3umourWhebnuti amoroegesp e
syndrome is suspected, ACTHstni sl n heotoml ye stho,i ¢
measur ed either three ti mes (LDDST) or t wi c €
chemiluminescent methods are most commonly wused

ELI SA and RIA renrdiinnial tEelLrinSeAt $avreaslbyusienrtsheey c har a
inferior performance.

The UCCR was traditionally used as an exclusio
according to more recent studi es, it appears t«
di agnosis of Cushing’s s y8n6d¥% oammed isnpGedZolglst i(tsye nosfi t i
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I n dogs, basal cortisol is a valuable exclusiona
essentially rules out hypoadrenocortici sm. Howe
foll owed by an ACTH stimul ation test, the gold s

The card@GTskblrati o has been proposed as a highly
dogs with hypoadrenocorticism from both healthy
|l ess widely adopted and possibly needs further s

Al t hough, ut ere ac o mtiineoircati o (UCCR) was tradit.i
canine Cushing’s syndr ome, it has been recently
diagnosis of canine hypoadrenocorticism.
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The measurement of acute phase proteins (APPs) within a referral veterinary laboratory has been
available for many years, more recently measurement of some APPs-afinic has become
available. This talk will cover some generalities about acute phase proteimeasurement in
domestic species available inclinic.

When discussing acute phase proteins these include fibrinogen, @eactive protein ( CRP),
Serum Amyloid A ( SAAdGlycopratgnt(AGH). obi n and al

For the dog, CRP measurement is available in clinic. The IDEXX Catalyst CRP has been externally
validated and found acceptable, and its clinical utility will be discussed further in the
presentation. Assessment of APPs is often initiated as part of the iestigation for suspected
inflammatory disease. Although not APPs other parameters which can be useful which may be
available in clinic are a full haematology to include RETHEIGB and a leukogram, albumin and
globulin assessment and these will be covered frther in the presentation.

RETICGHGB may be useful as part of a laboratory investigation of inflammation in the dog and cat.
Decreased RETIGHGB may be considered an indicator of iron restriction, this may include iron
restriction due to reduced iron availability secondary to inflanmation, but also in cases of true
iron deficiency. Further assessment for the cause of a low RETEGB can include red cell
morphology eg MCV, MCHC, presence of microcytic and hypochromic red cells and also
presence of a neutrophilia with or without a leftshift which may aid in further differentiation of
likely cause.

In clinic tests are available for SAA in the cat, for which there are peer reviewed publications.
Elevation in SAA is a sensitive test for presence of inflammation, but poorly specific at
differentiating different inflammatory conditions. A referral labordaory ELISA for the
measurement of AGP in the cat has been recently validated. AGP. Elevation in AGP has been
considered a sensitive but not specific test for the diagnosis of FIP. More recently AGP has been
seen to be a useful marker of response to treatnma for FIP which will be discussed further.

SAA is considered a marker of acute inflammation in the horse, elevations in SAA in the horse are
seen in many inflammatory, infectious and neoplastic processes, so SAA may be considered a
sensitive but not specific marker for pathology in the horse. SAA mlso useful as its elevation
may occur earlier in the course of disease than fibrinogen. SAA may be measured stall side using,
eg StablelabZoetis, which has been the subject of peereviewed publication.
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In summary, APPs can be a useful part of the diagnostic investigation of disease, there are though
few validated assays available for in clinic use in the dog and cat. Across all publications
accessed it is noted that results for the APP analysed should hbe compared between methods,

eg in clinic and then referral laboratory, if serial monitoring is being considered then the same
test methodology should be employed across all time points.
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Sian Frosini
Robust bacteriology consists of two key parts: é
antimicrobial susceptibility testing (AST), but
met hods to achi evellgHRedsee)@i nkRsa p(i Ko rcihtamnigkes i n t he
with bacteriology | aboratories in veterinary me
hi ghlights t he i mportance of | aboratories prov
' i mitations oefy acnhyo orseet htood su steh.
Where bacteri al identifcation traditionally reld.@
or sometimes presume the identity of simiOFRr pat

provide rapid (<15 minute) angpemieecd .f cThidsendand c
reporting of rare species t hat may have not b
nomencl atur e, and a ‘transl ation’ of this termi:i
avoid clinician dlar@ctifpntedth Howev 8re,l kiutm i s i mport atl
retain benchtop fuid®&mendtealts fcasi MALDE hampered

and-idrenti fable potenti al pathogens should under
to suggedentheyr Furthermore, met agenomi c appr o:
testing vastly increase sensitivity of pat hogen
but requires careful i nterpretation ipaniso.r Tthoe sse

devel opments have further extended the possibil
i sol ate ser otlyopciunsg saenqdu emwlet it ypi ng to track and
public health or infectienevpanecveeenti on and contro

AST i s also a rapidly changing feld, with di sk

I nhi bitory Concentration (MIC) assessment. I nter
the choice of which dependstioonn btaycptee ramd h odsetntd
allow clinicians the nuance to interpret MI Cs t
i mpact of amended dosing, for example. However,

a microbi ol ogy trheepolrab ortahtiosr yl eianveas quandary: how
How to report intrinsic resistance without i ncr

Whi ch CBPs are best to extrapolate for a rabbit“
i ntoi peé&ct(lJqe®E@men)Q Further mor e, mol ecul ar assay

signifcant AMR genes must be carefully interpret
that and the fnal IpdMOELLB)PI ¢ results (Yee

On the ot her side of the coin, veterinarians a
stewardship as clinical guidelines are |l aunched,
guidelineldqlzMmAxrEHer These al ways cover di agnosi s
options, amongst other aspects of diseadeé,nei ncl
antimicrobials. The | aboratory should consider

pribrsing the opporpanttyoobtaet abbeavetegriraary
gui dance where appropriate.
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Understanding the newer, more complex | ands
i mperative to support stewardship eforts, pr
deci-maknng.
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Sian Frosini

Clinical mi crobi ology has emerged as a newly re
College of Veterinary Microbiology (ECVM) was pr
in 2016 and has grown to be homes.itde nnosr ea ctrhoasns

countri es. Al t hough in its infancy, these devel
di agnostic stewardship. As clinical freedom be
antimicrobial resistance, bviaalyi nge rgbobattyyonan
expectations for successful veterinary care in c
in the spotlight.

However, t her e ar e ' i mited number s of clinical

pat hol ogi st who repres®oictasl | t teo fardsvti ser ooanlayp pp o
submi ssion to support bacteriologhgalgucdahoeewi

mi crobi ology specialists preserves the ac<curacy
GoullJdiHOZ2 @ 2 & YO. It is important to understand the
environment al or commens arle ctohnetsaemi neasd d eoni; a lhloyw wh
expected prior to processing; and what informati
interpreting babgEXETAEAR)HOgrowthuddCeodtei bi l ity testi
clinically signifcant i sol at es, t he | aboratory
commensal mi crobes unrelated to the disease proc
that havetmotdbaempropriately should be rejected.
Cytology can support interpretation of culture,
mi crobiology results lagHtdibasa toah emh e(nCloerngeamti s ms
t hat present a challenge for culture. These pat
handl ed, di ficult or i mpossible to culture thrc

identifcation bhbghbkjigmhted to tke microbiology t
ensure timely reporting.

Further mor e, it i s i mportant to assess that t he
mo st accurate, signifcant and clinically releva
Ani magleci fc profciency testingedchemess(eegt hdET!
processes meet third party accreditation qualit:
assurance ( QA) schemes to support ELI SA or ot h
systems also include bhemndet eSmi campil @lsog@y’'e Q@A C
clinical vignettes to assess | aboratory perfor ma
Similarly, submission of data supporting survei.l

and speci fc pEactihioYgleldiliss c(aen. gi.mportant contributi on
Europe,50f pf 4i crobi ol ogypolrdlerdr atooitire dudgelinfg t o
but were keen to see guidelines targlegqt@ali2ga@ar ds
This requires integration of <clinical mi crobi ol o
USbased artiecdl ef ohrasclcianlilc al mi crobi ologists to p
mi crobi ol ogy | abqka0i2nle)lOe sl t( Sasmuheolped t hat the EC\
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within veterinary medi ci ne by promoting tr i
Clinical pat hol ogi sts and microbiologi#$tsettu '
and standardi sed approaches to bacteriology.
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Poi-ovt ar e (POC) assays réepiresdhty and asf or duashelre
veterinarians to scr eenUcdigssp pfdoo reRMOR r@r tion f( ec
by (2RIgY30c¢!|)R¢VOdRabtidRr@ Ripat hogens (VBP). They are

l inked i mmunosorbent (ELI SAasesaysmmwhochr dmateacgr
(or | antigens) Forohbheocomuoeéett piet¥BPretation o
clinicians must alwags Lh perfotmcompl POCcd ewi t
instructions, 2) be aware of what is the target
their kinetics over time, 3) recognize that no s
dagnosi s -lodr me vikicgewase (VBD) and therefore, t he
the POC resul t and the historical, clinical and
aware ofs tdheagtneosstti ¢ perfoamanspedhteregppkensi dobiwi
from these assays are mostly qualitative (positi

opposed to thebqulaaoadved adas yaeys.

Agolt I YGYNRAC T Waldt aqR U MANRIOWIHNTG R YIDAURIGIOR O D W2 DHEq VI
9¢c URUNWGYUYH! qFEHSLINRIKHEDGRRE IO URN Wb

Theclinical course of E. canisinfection can be divided into acute (24 weeks), subclinical (several

months to years) and chronic phases. Indirect fluorescent antibody testing is considered the
“gol d standard” for t he -H ednieantbodes Andibodies (gGX r at i or
develop 7-35 days postinfection. Numerous POC immunoassays (ELISA or IC tests) are
commercially available forE. canislgG antibody testing. In general, these tests have been found

to be of high diagnostic specificity (approaching 100%); sensitivity tigh in 1gG titers>1/320, but
substantially lower in titers <1/320; therefore, a relatively low sensitivity may be anticipated in

acutely infected dogs, in which clinical signs and hematological abnormalities may precede
detectable seroconversion. Furthermore, due to the prolonged subclinical phase and the
persistent seropositivity following drugmediated or selferadication of the infection, the

clinicians should be aware that seroreactivity toE. canis does not confirm that the clinical
manifestations upon presentation are due toE. canisinfection.

UcGiact OVERODHLIGCIOGECNYH! qY G6 R 2 Ge 0 atOGH ¢ q! t

Canine anaplasmosis is causedUchGicttwvia KdGEsctDiYrEd ta Y\
(granulocytic anapGd<md oinbjoncaypalhads mosi s or i nf ec:
thrombocytopeni a). Al t hough both ar e consi der e
infections have been document ed i n dogsltO Doog
G6¢NYH! qiGhH RAd@md ¢ onver L 3bdawisepodtti on. A | imite:d

POC assays are commelUcGCmdéipp@eyvantabbdyfoesting.
| FA, these assays have a v-&5 % gtdGe ¢ e md igaynC iRftineaim a
383% p(loG)t,cqwhi y@i thklyy tcannot di ferenti atpdO bet v
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G6¢NYH! q GARPBaAdTHe presence of s pelCiGios papcta e
indicates exposure to the organisms and shou n
taking into consideration clinical and | aborator
X JRt 60¢c MRR BORWURCEHORUNCE Uqe

Canine leishmaniosis (CanlL)xglleRUnxcOumded mhduwlby ey (

of the naturally infected dogs develop clinical
infected for years or for |ife. Dogs that are re
l ow and someti mesboirmteed mintet eanntt i drody ti ter s. Cl
typically high antibody titers may occur after a
to several yeiarati wheRO@ a@gusmdy i s positive, al ol
clinicopathologic fndings, they are considered
However, f-tor e dthme nptosmmoni toring a quantitative as

emply recombinant ant i gxelhRt &féwgp@Rdhfec dleg@camoinb od i
the diagnostic sensitivity and specifcity of POC

(clinically sick dogs), wherwashsebcl ynctahigaln
often be seronegative or have | ow laRittd dpaRid O v el
andNot GeU¥hpYdexost, serdoleagitdc @alnscmays occur, whil
result may occasionally detrORI dVGI0OROhiae s o@l i cit

?RI Y30RRWIRICIWLRE ORG O Ra Rt

Heart wor m 2iRlfYeScltcilRc KR O d RgiRt has been diagnosed a
clinical setting, antigen testing is the preferea
dogs or dogs suspected of heartworm infection a
with mirdracef It esting). A reasonapHlRidimtgiRd esnesr oilso ga
ths of age. Although several heartworm antige
st one mature female worm andmaoameg medrelryentO®
ts can vary in dogs infected with very smal/l
ected to be negatliyvevoirmm daadecdfi omal efhe ear | i e
roxi mately 5 mont hlsl ypoasnt iigrefneant iaonpr (etcyepmiesa n
itive heartworm antigen test mostly, but not

ection, especially in dogs with clinical sus
igen hassanrempteonship with the adult worm b
ction provided by some ELI SA assays is of 1linm
s not defnitely confrm that anseaegmal viesrésat
ur mo s t commonly when infections areonlliyght ,

ms are present . -dmtciobmmbyn!| g o mmlngx ggenmay i nt e
ting, resebatngei hed s s etiant idoongss swigtghe smad rvief eosf
sease. In the |l atter instance, heating serum

positive test —results. S2quni@ | LJpGAIrOaRsYit tajil cY UN | fi e € t0i 2cC
EGRI YHRI)I AcalQi erGit e & ¢ t? @Rl Reeggpteci al |y foll owing he
ser wHm.artworm antigen testing is also the most r
adulticidal therapy and should be perfornmend 9 mo
i nsdeas of noncompliance or <changing the type of
determine the heartworm status of the dog.
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Ehrlichia canis, a gram-negative, obligate intracellular, ticktransmitted bacterium is

currently recognized as the principal cause of canine monocytic ehrlichiosis (CME) worldwide.

The course of naturalE. canis infection can be divided into acute, subclinical and chronic

phases. Clinical recovery is the typical outcome of acutely infected dogs, entering the subclinical

phase, during which they show no or minimal clinical signs and/or mild clinicopathologic
abnormalities. An unpredictable proportion of dogs may progress tthe chronic phase, typically
characterized by bone marrow (BM) aplasia, peripheral blood bior pancytopenia and high
mortality. From a clinical -mpet opeppressi velie
“myel osuppressive” CME, ma yitydf the disease, regarflldseofits t he ¢
time progression. Fever, lethargy, anorexia, lymphadenomegaly, splenomegaly, mucosal pallor

and ocular abnormalities are common clinical manifestations. Bleeding diathesis, the clinical

hallmark of the disease, is assciated with impaired primary hemostasis due to
thrombocytopenia, thrombocytopathy and mild vasculitis.
90RURHYGEcq6YUYNRHWCEt GUHgt WYN W ~E

Thrombocytopenia is the most common hematologic abnormality in CME, appearing in
more than 80% of dogs, but CME should not be ruled out based on a hormal platelet count alone.

A typically nonregenerative anemia, leukopenia, neutropenia and lymphopenia omild
lymphocytosis are additional abnormalities. A CD8T-cell expansion (which may rarely be clonal)

with an occasional granular cytologic phenotype, and an inverted CD4/CD8 ratio, may occur in
chronically infected dogs, mimicking emerging chronic lymphogtic leukemia. It is not clear how

long after treatment forE. canisthe CD4/CD8 ratio may be normalized. Thus, in endemic areas,

CME should be a top differential in dogs exhibiting persistent miltb-moderate lymphocytosis

(up to 25,000/ pul) especially when | ymphocytes ar
is the typical feature in myelosuppressive CME and the latter is a leading cause of canine
pancytopenia in endemic areas.

Hyperproteinemia, hyperglobulinemia, hypoal't
el evated ALP and ALT activities ar e common
Hyperglobulinemia appears on serum electrophore
gammopateéeryn.paHitstorically, the incidence of mono
CME (or ot her infectious diseases) may have be
el ectrophoresis cannot reliably diferentiate bet
a true monoclonal gammopathy. | n EglHRgealRwer st ady,
ser oposiakdse: nxYoH)! q YwahGiRcile Gd e monstrated abnor mal gl
gel el ectrophoresi s, were further refned by im
el ectrophoretic/immunofxation pattern suggesti ve
creatini neticomnncmanyt roccur, and in a recent retro
chronic kidney di seaB&l R®p .o gwa ss efrooprods ittd vbee tioncr
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proteinuria of variable severity has been
hi stol ogi cal exami natcihoann gien dgil coarteerdu | @ p anti my ma

complex glomerul onephritis.

Mi croscopi c VvHEGIuBRB@RE monulode in the cytopl é
macrophages, l ymphocytes and rarely granulocyte
node, B M, spl een, i ver and cerebrospinal fuid
di agnosi sMo,bnset umesCeven prior to seroconversion
a | amdrensive task even in the acute phase of the
cell s), r gguiirneesd a eweablali cpanhofrogi sniand it i s nc
the subclinical and chronic CME.

Bone marrow cytology is umsmgbkBlUbsiumpprde d=sirveentir
myel osuppressive CME, or to rule out other hema
(e. g., myel opht hisis). Al t hough BM coget heoBMy
cellularity, review of at | east 4 BM cytology sn
bi opsy i n assessing BM cellularity in CME. Wh |
normocellul ar to hypercell uldarc,t iiom tolie hemmadmmipo i €
i s noticed, and wusually consists of adi-pocytes,
moderate increase i n mature mast cell and/or pl a
mast cell tumor ormspmrelttiiveleg. myel oma, r e

EWI YOYNRHAc O WE UT WGY O ! G 1 EcH 13RS cRReU Y13 eRA ol IRy YnULI9s+AE9 A b
Serology is currently the main diagnoEplO&c hRL ho
I ndirect fuorescent antibody (I FA) testing is co
titrati-bmoMRtbtoidi es, althoudfhngedni mmanioser eéeny
(ELI SA) are also appiB3ibedlay&nfpwmstdbaeas dedelt bpy7d
correl ate with the current carrier stadweri ttyheofd

clinical dit asemaseg., -i mpeactuwetde!l gogs, clinical sign
abnormalities may precede seroconversion. Due t
persistent seroposmadivattegd-efraaldlic@mitigondrodg t he ir

clinscbshAoul d be awar eEpatloFcteRsipe oir @lalcy i ivmtgn tendem
confrm that the clinical mani f eBglaiticidfResgBhigoan pr
specifcity of serologyreactailsocwrf®ltamand \Etaid es am
Hc URp ORS¢ gahlBE RIS RUBRR | es srelliak eldy QA G ¢ce@ $ @) gf Y GG RO
genogroup species.

Pol ymerase chain reaction (PCR) may overcome

(confrmation of exposure versus current infectio
a highly sensitive method-10oslap-berbearbayi de} ecmob
characterizati on atnidmeguRQ@R)i fafattitoen dhrelailchi al or
is more wuseful than serology for the document a
ehrlichial spetcritcea® nandaomnheé opostg. SuEGEEBRRARC ampl
may be accomplished from several ti ssues, i ncl u:
l'iver, kidney, lung, and cerebrospinal fuid.

Suggested references
Diniz PPVP, Moura de Aguiar D. Ehrlichiosis and Anapl asmosi
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dogs with experimental and naturally occurring acute ¢ n e
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Dot t . Temmagowel | o, Dr Med Vet , PhD, E
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Mass spectrometry (MS) is a power ful analytical
clinical medboraeoryhis technique involves bombar
with-emieglyy el ectrons, producing fragment iions of
measur ed, anrd M amftefsedhi gh analytical speci fci
insensitivity to interference from heterophile a
of al most al | anal ytes, as wel | as t he rsoimmual t ane

single?2sampl e

Liquid Chr evita t{ldex alpdny become the gold standard i

combining the rapid separation capabilities of L
enables i mmediate and highly igeanbnt huemademedt col
has revolutionized clinical endocrinology by i mg
measur ement s. Mass analysers can be combined t
( MS/ MS) , which is a +eWwatdnaan gl yssemp |l ®c acwrncieptser
af ragmentation step in between. One approach to
types of mass analysers in series,-M$/uM$) Ths sa t
technol ogy has established gold standards for h
measur ememmhgroi d function tests, afd Wei tberhiirev2z m
MS has opened a new window in the <c¢clinical | ab
speci fcity, which is often not produced by othe
underutilized i n vari opwot entiinalc atlo sexXttea mdyst,hea tc th
di sease detection with its high | evel of accurac
Mass spectrometry (MS) is a powerful analytical
clinical | aboratories remai ns i mited due t o
i nstrumentation i s desi-ginredl ufdarm g b owadi o smd kit g & t

toxicology, and i ndasthreiralt h@ua Ifiotrylctd oimdi rciamhp odri taagn
note that commeaerhc iaasl tkhiotsse commonl y used for c

chemi |l umi perse erexd remel y rar e SN splket rcoommetterxyt. ol
i mmunoassay platforis,s ewhdiicahg nofskta scerdkatdgss,t i MY t vy
| acks standardi zed A® mmerrceisadl tsolcultiinincsa l |l abor
di agnostic applications fr omputrhpeo sgr oeugnudi pung,nt ad
stringent medical standards. This process involyv
al so overcoamitngclse mind & lc, bi ological, and i nfras
accuracy, repraduciadi lridlyev anncde . ¢ |IMSd M& e vaeslscap/me nit
particularly compl ex, requiring extensive metho
trai ned personnel . Moreover, mo st dhi oaugsneo,s t wict hM
| aboratopypnsi &1 er €®r preparing critical componen
mobil e 2pAhasde Veterinary Laboratory San Marco,
the devel opment, val i dat i eMS/ M da scslaiynsi.c alln atphpilsi c
.
9 el
B Clinical Pathology Tabl e o f Content s * h*




we will share our published work on endocr.i n
on urinary corétisol quantifcation
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Nazaré Pinto da Cunha

VED+Vxterinary Expertise in Diagnosi s,
Facul dade de MedULHT,a Lviestsbeaa ,naRadrat ugal

Immunocytochemistry (ICC) is a laboratory technique used to identify cellular antigens in
cytological samples. It works by using specific antibodies that bind to these antigens, which are
then tagged with a chromogen for visualization under a light microspe. By this way, "families"
of different cells that are morphologically indistinguishable can be classified on the microscope,
enhancing the accuracy of cytological diagnoses.

Applications and Advantages:

The primary application of I CC is the classifcat
extends beyond t hi s, providing valwuable i nfor m
etiologic agents and servingreantiaatmaaork.er Cd mp a rcead
i mmunophenotyping methods | i ke i mmunohistochemis
several key advantages. |t allows for superior
of both the i mmuno$taicreilnd spamnotreprhm| @agyg, t and
invasive sampling, It can even be performed
di agnosis has already been made, without the

particul ar Ityi ocant tirna cvteitveer ionpary practi ce.

Met hodol ogi cal Considerations:

The success of 1 CC is highly dependent on proper
most commonly pearefear me dspn rfane s, it can al so
cells from efusions or other ¢dgas dsmampd escy tSasn
bl ocks, -barseldi gwitdb| ogy sl i des. A signifcant adva
perform I CC on slides that have already been
technique mor e accedgldiilsl ehaandnod faibdiyenitncreased
Further mor e, t he introduction of aut omat ed
standardi zati on and consi stency, reducing t he
techniques and | eaedsiunigt st owintohr ea rleolwearb Ipeerrcent age
For cases with l'imited samplstaivai hgbiwiihy,t woe
chromogenst roansfiesrsumet hods all ow for multiple
Anti body Panels and I nterpretation:

The interpretation of | CC results requires caref
are not perfectly specifc, pat hol ogi sts must
interpret the fndings in conjwmgctilan iwi tchr urca watli 1
that I CC is a tool for further characterizati on,
exampl e, it i s used to-ceddbtcyepsel )aIr Inyomip htoomad i(fee rge.
reactive |l ymphea d eavapaart chiyng Tl i st of avail abl e
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sensitivities and speci fcities, continues b
veterinary medicine:

1 Epithelial neoplasia: CK AE1/AE3, CK7, CK14, CK18, CK20.

1 Histiocytic neoplasia: CD1, CD11, CD18, CD204, MHCII and IBA

1 Lymphoid neoplasia:CD3, CD4, CD8, CD20, CD21, CD79a, PAX

1 Melanocytic neoplasia: Melan-A, SOX10

1 Mesenchymal neoplasia:S-100, vimentin, desmin, factor VIIl, CD31, myoglobin.

1 Proliferation marker: Ki67
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Introduction

Adrenal masses are increasingly detected in small animals due to the widespread use of
abdominal ultrasound and advanced imaging modalities. These lesions can be benign and non
functional, but a proportion represent malignant neoplasms or hormoneproducing tumours.
The role of fineneedle aspiration (FNA) in their evaluation remains controversial, with ongoing
debate between perceived risk, diagnostic yield, and impact on clinical managementThis
presentation intends to explore the utility, limitations, and safety of adrenal FNA in dogs, offering
a dual perspective from internal medicine and clinical pathology.

Prevalence of adrenal masses

Studies indicate that incidental adrenal gland masses are not uncommonBaum et al. (2016)
reported a 9.3% prevalence in 270 dogs undergoing abdominal CT, with an increased prevalence
(15.9%) in dogs scanned for suspected neoplasiaCook et al. (2014) found a 4% prevalence in
3,748 dogs via ultrasound, noting a 30% chance
findings highlight that adrenal masses found by chance should still be carefully assessed, as they
are relatively common and @n sometimes be mdignant.

Evidence review

Surveybased studies suggest adrenal FNA is performed infrequently: fewer than orthird of
radiology specialists report routinely undertaking it, primarily due to concerns regarding
complications, particularly hypertensive crises in dogs with pheochromocyomas.

The potential benefits of adrenal cytology include distinguishing cortical from medullary origin,
identifying metastatic or infiltrative disease, and supporting the diagnosis of benign
nonfunctional lesions. Overall accuracy ranges from 8@0%, with excelent inter-pathologist
agreement for weltsampled cases.

Complications, while uncommon, do occur. Most are transient and seHimiting (e.g.
haemorrhage, arrhythmias).

Clinical perspective

From an internal medicine standpoint, adrenal FNA is not required when imaging and hormonal
evaluation confirm functionality (e.g. cortisol or aldosteroneproducing tumour,
pheochromocytoma), or when imaging features strongly suggest malignancy (e.g. siz80 mm,
vascular invasion, diffuse mineralisation). In these scenarios, adrenalectomy is typically
indicated.

Cytology can also play a pivotal role in the diagnosis of adrenal neuroendocrine tumours (most
commonly catecholamine-producing phaeochromocytomas); alphaadrenergic receptor
blockers or antagonists, such as phenoxybenzamine, are not uncommonly used pigurgically in
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dogs with phaeochromocytoma, and therefore the correct identification of a
phaeochromocytoma prior to adrenalectomy can impact on the presurgical management of the
case.
A minority of dogs with adrenal tumours can present with two different tumours in one adrenal
gland (e.g., phaeochromocytoma and cortical adenoma) which both can be hormonproducing
tumours. Moreover, dogs can present with tumours affecting both adrenallgnds (e.qg., bilateral
phaeochromocytoma, or benign nonfunctional mass in one adrenal and functional adrenal
tumour on the other, among other possible combinations). Cytology can add determining the
nature of each adrenal tumour when planning adrenalectom.
Cytology may add diagnostic value in small, notfunctional, or equivocal lesions, where
distinguishing benign from malignant disease could alter case management. This approach
mirrors human medicine, where FNA is reserved for inconclusive cases after imagj and
endocrine testing, particularly when the results could change patient management, such as
confirming infection or metastatic disease.
Take-home messages

1 Adrenal incidentalomas are relatively common, particularly in older dogs.

1 Adrenal FNA is safe in most cases, but not riskee.

1 Accuracy is good but not absolute; malignancy cannot always be confirmed or excluded.

1 FNA is most valuable in small, norfunctional, or indeterminate lesions where results

could alter management.
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Introduction
Feline infectious peritonitis (FIP) once considered a uniformly fatal diseasdhe landscape of its
management has been revolutionised by the advent of effective antiviral treatmentsarly
diagnosis is now essential, although this remains a challenge, requiring close collaboration
between clinicians and clinical pathologists to integrate clinical presentation, cytology, fluid
analysis, and molecular diagnostics.
Specific pathophysiological findings
Common findings in cats with FIP include body cavity effusions, lymphadenomegaly, and
hyperbilirubinaemia. Other less commonly recognised syndromes associated with FIP are
gastrointestinal ileus and myocarditis.
Diagnostics
Cytology remains pivotal: pyogranulomatous inflammation in effusions or tissues strongly
supports FIP in the appropriate context. PCR and immunostaining for FCoV antigen improve
diagnostic confidence.
Treatment and monitoring
Antiviral nucleoside analogues (G$441524 and its prodrug remdesivir) are now standard of care,
with survival rates of 8890%. Recent evidence suggests that shorter treatment courses (6
weeks) may be sufficient. Molnupiravir and protease inhibitors (e.g. G376 and nirmatrelvir)
represent promising alternatives.
Haematological, biochemical, and urinary abnormalities associated with these antiviral
medications are increasingly being more recognised.
Supportive treatment may include prokinetics, diuretics for effusionassociated heart failure,
and general supportive care. Early initiation of antivirals improves outcomes, and treatment is
often started prior to molecular confirmation.
Laboratory monitoring of treatment response is increasingly important. Acute phase proteins
provide objective measures, with AGP showing greater consistency for lorigrm monitoring.
Challenges
A growing concern is the empirical use of antivirals without adequate diagnostics, often sourced
from unregulated suppliers, risking treatment of noAFIP cases and the development of viral
resistance. Subtherapeutic dosing, inadequate duration, or poor abarption further complicate
outcomes.
Take-home messages
1 FIP is now a treatable disease, with high survival when antivirals are used appropriately.
1 Early diagnosis is more essential than ever: Cytology, fluid analysis, and molecular
diagnostics can be game changers.
1 APPs provide useful monitoring tools.
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1 Early treatment initiation improves prognosis but must be balanced with diagnostic
certainty.
1 Responsible use of antivirals is essential to preserve lonterm efficacy.
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Royal (Dick) School of Veterinary Studies, The University of Edinburgh, Scotland, UK

Diagnostic imaging (DI) and clinical pathology (CP) play complementary roles in the diagnostic
work-up of dogs and cats. Whilst DI provides structural and functional insight, CP establishes
the biological pathology of lesions through minimally invasive teleniques such as fineneedle
aspiration biopsy (FNAB) or analysis of effusions.

Thoracic investigation encompasses radiography, ultrasound, MRI, and CT, each with distinct
advantages. Radiography remains a costffective screening tool; ultrasound is valuable for soft
tissue assessment and for guiding sampling procedures; MRI is primarily reserved for brand
spinal cord evaluation. CT, however, is unrivalled in the assessment of the lungs, mediastinum,
and pleura. CT permits sensitive detection of small pulmonary nodules, metastatic disease, and
infiltrative lung pathology. Examples include idiopathic pulmonary fibrosis in terriers,
eosinophilic bronchopneumopathy, pneumonia, septic emboli, and mycobacterial infections. In
addition to diagnosis, CT aids surgical planning, particularly when considering lung lobe
resection.

Mediastinal pathology illustrates the need for integrated approaches. Imaging can suggest
differential diagnoses such as cysts, lipomas, but there is overlapping for many pathological
processes such as paragangliomas, lymphoma, thymoma, or ectopic thyroigiarathyroid
carcinoma. Cytology remains critical to distinguish the previous. A case of spindieell thymoma
with multiple epithelial cysts highlighted the difficulty of correlating imaging features with
histopathology. Pleural disease provides another exaple of DI and CP complementarity. CT can
provide an initial discrimination between effusion types on the basis of attenuation values, but
cytology is necessary for a definitive classification. Chylous effusions, exudates, and
hemorrhagic effusions can bedistinguished by cytological features that imaging alone cannot
resolve.

Abdominal investigation has expanded considerably since the early 2000s. CT now allows
comprehensive evaluation of all abdominal organs, with contrast protocols enabling

assessment of perfusion, vascular supply, and extracellular leakage. In the liver, CT features help
differentiate nodular hyperplasia from hepatocellular carcinoma (HCC), the most common

primary hepatic tumour in dogs. HCC typically presents as a large (>9.8 cm), heterogeneously

enhancing mass with low portal phase attenuation. Cytology irronjunction with the activity of

hepatic enzymes and the imagining can favour a specific underlying hepatic pathology.
Hemangi osarcoma demonstrates aggressive behavi ou
“SPLASH”) .

Us clinical pathologists can benefit from the CT findings of pancreas, that is often a challenging
organ to acquire good quality cytology samples. Acute pancreatitis produces marked swelling
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and fat stranding on CT, with cytology of peritoneal fluid revealing neutrophilic exudates.
Neoplastic processes such as adenocarcinoma and insulinoma can be suggested by imaging but
require cytological and immunohistochemical confirmation. A particular facus is the recognition
of insulin-like growth factor Il (IGHI) secreting pancreatic neuroendocrine tumours. These rare
lesions mimic insulinomas clinically but are hypoinsulinaemic; immunohistochemistry
demonstrating IGFII positivity is diagnostic and pognostically relevant.

Adr enal evaluation benefits from CT's ability
metastatic spread. Cytology and immunohistochemistry distinguish cortical carcinomas from
pheochromocytomas. A unique case of feline adrenocortical carcinoma with myxoid
differentiation underscores the diagnostic importance of combined imaging and pathology.

Take-home message: DI defines lesion morphology, distribution, and intervention feasibility,
while CP can confirm pathological behaviour. Their integration provides a more complete
diagnostic picture, enhances clinicopathological correlation, and ensures clinically meaningdl
reporting.
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Bi omarkers can aid the diagnosis of and/ or i ndi
enable monitoring of disease progression or trea
help i dentify intedtoismalg linéd edliompgdtebnite gfrcoaReicoan o f
and parvovirus are commonly performé@btdebdiysbhesie
S

index (DI) i a validated method that assesses t
a numerical scofediyehilhbBésdegreece
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Ot her than the mini mum database and abld, rtelae i by c
available to practitioners are serum cobal amin
dysfuncti on, but also any need for supplementat:i
not a perfect marker of fanndc tciomrcallr remktalasmiary odf
ideal i f available. The clinical i mportance of s

is yet to be elucidated.
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i nfammatory enteropathies (ClIEs).
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i nfammation i f it is increased in conjunction w
cause or its type.
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serum cal protectin concentr dathieompsy easresnca&l d icrad rpe
feces is a better marker for intestinal i nf ammat
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Calgranulin C (S100A12) is another molecule in t
activated neutrophil s. Measurement of fecal <calg
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Whil st absolute I gA defciency in people predispc
defciency has not been proven in dogs.

UfRRcET RUKECUqRHAYT RIJY

Anti bodies to tissu€etacansvdgltht grhiimalden,crtdes i mmu i
wheat and are markers of gluten sensitivity.
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This autoanti body stains material around a neutr
enteropathies in dogs.
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Single nucleotide polymorphisms (SNPs) can help
v

i nfammatory enteropathies (CIlEs) bet ween i ndi [

cobal amin defciency and congeni tralls.megaesophagus
~RHI YA loe 6 RAR 1O
Circul a2Dbgimi B potenti al bi omarker for disting
dogs.
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Veterinary medicine has received attention over

of wor kplace well being. There is increasing awa
well being and their i mportancensi.n rkoweuvietri,ng oand
knowl edge no surveys have examined these issues

pathol ogy.

Thitrwy questions were sent to 152 member of the
Pat hol ogy and 30 residents, wi t h 92 and 13 r e:
ESVCP members and 43% response ratebtos sBé&sbDdgh
agreed that they had high job satisfaction, with
on one ofr more oOdbhcaei preg.cehwersttywongly agreed t|

chronically wunderstafednduaetai nnabi hiitcal t @atéao
strongly agreed that their caseload was reasonahb
had clear expectations for performance goal s. Or
was -patoi veoitmngr onmnt al health and job satisfactd.i
their organization made use of their variety of
in which ESVCP members indicated that avkeey hwoul
opportunity to do so were participation in resea
validati on, QC evaluation and teaching resident ¢
with the caseload was percséwoedi ng baybhe anado plagn
to be inferior to that of other European Board
work resulting in exclusion of wvariety in jb ta
recognitionaandnaoppreeterinary clinical pat hol og
was emphasi zed.

Overall, the survey results indicate a need i mp
opportunities professional devel opment , i ncreas

i mproved compensation and recognitiicanpatand ni mrdrue
and client educati on.
They highlight the need for dificult conversat

wor ked between clinical pat hol ogi st s and their

the work place needs to be addodrldadbeod,atwiotnh wind he
and other departments and time for followup and

These themes refect the desire for a more bal anc
professional growth, better compensation, and im
clinical pat hol ogists, as well as a need for add
opportunities and professional recognition.
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Alex Curriel, Tim Williamst

1ajc375@cam.ac.uk, University of Cambridge, Cambridge, United Kingdom

Background. Serum procalcitonin (PCToncentrations are a biomarker for the identification of

human urinary tract infectionsl. PCT ELISAs are validated for use in dc?g§, although some
aspects of assay validation (sample quality and freez¢haw effects) have not been evaluated.

Objectives. Undertake additional validation of a PCT ELISA and investigate the utility of serum
PCT concentrations as a diagnostic biomarker in canine pyelonephritis.

Methods. Bilirubin and haemoglobin interference studies were performed by sample spiking and
lipaemia interference studies by lipid separation. Samples were subjected to three freezéhaw
cycles. Dogs with pyelonephritis were identified via a positive bacterial une culture and physical
examination or imaging findings consistent with pyelonephritis. Control dogs had no history of
urinary disease or systemic cemorbidities, normal urinalysis including a nonactive sediment
and negative urinary culture. Dataare presented as median [minimummaximum] and
comparisons between groups were made using the Mann Whitney U test.

Results. All interference studies recorded recovery percentages within 8@20%. In freezethaw
studies, 1/5 samples recorded a PCT concentration outside the 8.20% recovery percentage
(67.8%), after three freezehaw cycles. Serum PCT concentrations of dogs witpyelonephritis
were higher than in controls (128.5 [38.8330.4] pg/mL, n=7, vs. 42.5 [7-8190.3], n=8; P=0.029).

Conclusions. Serum PCT concentrations are higher in dogs with pyelonephritis than controls,
although serum PCT concentrations are likely to be poorly sensitive for canine pyelonephritis.
The PCT ELISA is not subjected to interference by haemaoglobin, bilirubin or lipaemMultiple
freeze-thaw cycles may decrease serum PCT concentrations.

Keywords: Infection, Interference study, Pyelonephritis
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Estelle Jin Wen LUA Gabriele ROSSI
Yuajinwen211@gmail.com, Murdoch University, Perth, Australid Murdoch University, Perth Australia

Background. Proteinuria measured as the Urine Protein to Creatinine Ratio (UPCR) is an early
diagnostic marker and prognostic indicator in dogs with chronic kidney disease (CKD). Two
laboratory assays, the modified Jaffe and enzymatic reaction, are available to measuurine
creatinine but variability in measurement and their resultant UPCR variability have yet to be
assessed.

Objectives. To assess the UPCR variability using two different creatinine assays and the
possible effect on CKD substaging of these canine patients.

Material and Methods. 76 urine samples were collected from canine patients presented to a

teaching hospital. These samples were collected irrespective of their breed, age, sex as well as

underlying diseases. Complete urinalysis was performed, and the same urine samples were
analysed using the two techniques for urine creatinine measurement.

Results. There was no significant difference in urine creatinine concentration between the two
methods (p=0.627). The resultant calculation of UPCR showed no significant differences when
both methods of urine creatinine measurement were compared (p= 0.789). The comrdance in
classifying the dogs as proteinuric, borderline proteinuric and nofproteinuric, was very good,

k= 0.990 (p <0.001). Both constant and proportio

PassingBablok regression analysis, with Jaffe metbd overestimating urine creatinine at
higher urine creatinine concentrations. Despite this, the clinical impact was negligible given the
strong agreement between the two methods.

Conclusion. Both methods of urine creatinine measurement can be used to classify
proteinuria.

Keywords: Proteinuria, Urine Protein to Creatinine Ratio, Chronic Kidney Disease, Urine
Creatinine, Canine
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fal se neepghaw)iCwes el aDGBGRswemwe SIAowgimr =fOAIL LT F Py 6D €
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uld! sYBl ealhe IMGGRI, ppaaecreatitis, canine, | DEXX
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shunts (PSS).
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results available were identifed. Dogs were exc
(PSBA) were below pre stimulation BA concentrat
DGGRi pase activity, or a clinical hi story of pan

excluded. Dogs with PSBA <22.5 uyumol /L were inclu
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Control data werepasaemetoi deréefveranae®ni nterval f
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(P=0.872). 46% of dogs waictth vP$Yy Ibaed owernlhrm am@ylca
intervdl39633%2/ L) .

9YUHG 2t RW Usadlk um amyl ase activity could be utilis
no-azotaemic dogs without pancreatitis.

e ?e European Society * *'\
Veterinary * )
L] L ] "

Clinical Pathol 22
° inical Pathology Tabl e o f Content s kdx




t
| Jt 2 Gaqt W

Hildur H DNSDOTTIR, Lise N NIELSEN Frida S MOBERG Anne KH KROGH
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Copenhagen, Copenhagen, Denmark

Background. C-reactive protein (CRP) and Serum Amyloid A (SAA) are both canine major acute

phase proteins with different physiological roled+2. While CRP activates the complement
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system, SAA is an apolipoprotein. The two protei

influence their response to various diseases.

Objectives . The objective of this study was to evaluate circulatory CRP and SAA concentrations
in dogs with different diseases, evaluate the correlation between the two proteins, and identify
discordant results.
Material and Methods . The study included canine serum samples submitted to the laboratory
for analysis for CRP measurement. In addition, SAA analyses were performed. Samples were
analyzed using the canine CRP Immunoassay (Gentian, Norway) and VEAA (Eiken, Japan) at
an Atelica CH Analyzer (Siemes Healthineers, Germany). Each dog was categorized into one of
11 affected organ categories.
Results. 451 measurements of pairwise CRP and SAA analyses were included. Concentrations
of CRP and SAA in Gastrointestinal diseases ((median;range;mg/L)CRP:14:924P; SAA:1.8; 0.1
2257, n=113) and other diseases (CRP:17.7290; SAA:2.6;0.11959, n=73) were sigricantly
different (p<0.0001) compared to neurological diseases (CRP:3.8:87.3; SAA: 0.8;0.18.9,
n=61). A moderately strong positive correlation was faud between CRP and SAA
(r=0.68;p<0.0001) with discordant results in 40 samples (9%); primarily in dogs with immune
mediated diseases (SAA>CRP) or infected with angiostrongylosis (SAA<CRP).
Conclusion . The study revealed differences in CRP and SAA concentrations. SAA demonstrated
a wider range of concentrations across most organs categories compared to CRP, potentially
making it more effective in capturing the spectrum of inflammatory responses in vaus
diseases. Nine percent of samples showed discordantesults.

Keywords: Acute phase proteins, canine, CRP, SAA
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nonclinical toxicology settings.
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Plasma trace element profiles in dogs with cancer: Associations with
tumour type and clinical status

Belén Laran!, Marta Lopez-Alonso?, Marta Mirand&, Lourdes Moreno Guikn?, Maria
Luisa Suarez®, Inmaculada Orjales’

pelen.larran.franco@usc.es, Department of Animal Pathology, Faculty of Veterinary Medicine,
Universidade de Santiago de Compostela (USC), Lugo, Spain
2Department of Animal Pathology, Faculty of Veterinary Medicine, USC, Lugo, Spain
®Department of Anatomy, Animal Production and Veterinary Clinical Sciences, Faculty of Veterinary
Medicine, USC, Lugo, Spain

Background. Trace elements are essential for physiological processes and have been

associated with cancer development, progression and prognosis in human medicine?.
Objectives. To characterise the plasma mineral profile of dogs with cancer and explore
associations between elements and clinical findings.

Material and Methods. A retrospective casecontrol study including 204 dogs: 164 with cancer
(44 mammary, 28 mast cell, 27 soft tissue sarcoma, 27 intracranial, 21 lymphoma, and 17
hepatic tumours) and 40 healthy controls. Plasma concentrations of As, Cd, Co, Cr, Cu, Fe, Hg,
Mn, Mo, Ni, Pb, Se and Zn were measured using inductively coupled plasma mass spectrometry.
Clinical findings assessed included apathy, dysorexia, metastasis and biochemical alterations.
Statistical significance was defined as p < 0.05.

Results: Dogs with cancer had higher Cu, Mn, Ni, Pb, Se and Zn than controls. Element profiles
varied by tumour type with the hepatic group showing the greatest alterations. Principal
component analysis allowed differentiation of each tumour group from controls. Hiher Cu and
Mn and lower Se were associated with clinical symptoms and distant metastasis. Dogs with
increased BUN had higher Cu levels. Patients with increased ALT activity had higher Mn and Se
concentrations, while elevated ALP activity was linkd to higher Cu, Mn and Se levels.
Conclusions. Plasma trace element profiles in dogs with cancer showed distinct patterns linked
to tumour type and clinical features. Their close association with inflammatory and metabolic
alterations supports their potential as biomarkers for staging, prognosis, and wnitoring in
veterinary oncology, mirroring findings in human medicine.

Keywords: trace elements, oncology, biomarkers.
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Federico BONSEMBIANTECarlotta VALENTE Carlo GUGLIELMIN], Helen POSER
Michele BERLANDA llaria BERNARDINFSPanpan ZHONG Silvia BEDIN, Luana

MELLIA, Laura DA DALZ Maria Elena GELAIN
federico.bonsembiante@unipd.it, Department of Animal Medicine, Production and Health,
University of Padova, Legnaro (PD), Italy
2Department of Comparative Biomedicine and Food Science, University of Padova, Legnaro
(PD), ltaly

Background: Aged dogs are more prone for degenerative diseases and exhibit immusgstem
alterations, a p h e n o meangoinnMykainateus miteak valve i disdfasea mm
(MMVD) commonly causes congestive heart failure in older dogs, with its progression being
influenced by inflammatory mediators and cytokines

Objective: To assess whetheinflamm-aging contributes to the development and progression of
MMVD.

Material and methods: 149 dogs were enrolled and categorized by MMVD stage (healthy, pre
clinical: B1 and B2, clinical: C+D) and age (adult, senior, geriatric). The dogs were also grouped
by combined classification (age+MMVD class). Comprehensive analyses included
hematobiochemical exams, serum protein electrophoresis (SPE), oxidativetress markers
[paraoxonase-1 (PON1), advanced oxidized protein product (AOPP)], cytokines: TNF, -1 IBL- | L
6, leptin, ghrelin, andheat-shock protein 70 (HSP70).

Results: Clinical geriatric dogs had higher leukocytes and neutrophils (P=0.006, P=0.005).
Monocytes, neutrophil/lymphocyte ratio (N/Lr) and monocyte/lymphocyte ratio (M/Lr) were
elevated in clinical geriatric and senior dogs (P<0.001, P=0.01, P=0.01). SPE shoveder

al bumin percentages-g( Pbe. 0-yiobdimpecteptagegimpeeclinical?

and clinical geriatric dogs (P=0.02, P=0.01). PO activity was reduced in clinical geriatric dogs

and healthy adult dogs (P=0.045). No differeres for AOPP were observed. WBC, neutrophils,

N/ Lr were more influenced by t hgd oseaiV @ rgioktalim do ff 1MM)
by the age. Monocytes and M/Lr were affected by both. In clinical dogs, regardless of age, leptin
concentration was lower and HSP70 concentration higher.

Conclusion: Clinical geriatric dogs exhibit increased inflammatory markers. Variations in some
inflammatory parameters are more associated with the severity of MMVD, others with age.

Keywords: oxidative stress, inflammation, aging, MMVD
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signifcance.

oYUrRUz2WR¥DKWHor mali sed to tubular <cell content
greater degrees of |l ipid peroxidation as a mar
GPx antioxidant activity evident.
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a bleeding phenotype. Il nstead, a consumptive coO:;
been described.

SHTUHGRZI3t Pi |l ot study aimed to assess fbrin netw
using electron microscopy.
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Kevin LE BOEDEC
drleboedec@hotmail.fr, Centre Hospitalier Vétérinaire Fregis, IVC Evidensia France, Paris,
France

Background. Small sample sizes often lead to inaccurate reference interval (RI) estimatés.
Visual inspection of distribution histograms (VADH) can guide statistical method selection, yet
human subjectivity influences its effectiveness?

Objectives. This study sought to create a machine learning model capable of performing VADH
on data from limited samples.

Material and Methods. A training dataset comprising 45,000 distribution histograms, derived
from samples of 20 to 40 subjects, was generated from simulated Gaussian, lognormal, and left
skewed populations. A Convolutional Neural Network (CNN) was trained to classify these
histograms by VADH, predicting the original population distribution. Its performance was then
evaluated against 900 humanlabeled histograms from a previous study (samples of 20 to 60)
and compared to the ShapireWilk test's ability to identify population distributions. A web app
was built to facilitate CNN usage and 95% RI estimation with 90% confidence intervals (Cl) via
bootstrapping.

Results. The CNN model accurately predicted original population distributions by VADH in
84.0% (95% ClI: 83.7484.4) of training samples and 89.8% (95% CI: 8781.8) of test samples. In
contrast, the Shapiro-Wilk test achieved 65.0% (95% CI: 61-%8.1) and 72.3% (9% CI: 69.3-
75.2) accuracy on the test set, using Ralue thresholds of 0.05 and 0.2, respectively. The
HARISS web application was successfully launched and can be accessed at:
https://hariss.streamlit.app/ .

Conclusions. The CNN model proved effective for VADH and may improve RI estimation
precision via the HARISS web application, though careful reference individual selection and
preanalytical and analytical considerations remain crucial.

Keywords: Artificial Intelligence, Convolutional Neural Network, Data distribution, Machine
learning, Reference range
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(1) freggeti@uoguelph.ca,Animal Health Laboratories, Laboratory ServicesDivision, University
of Guelph, Guelph, Ontario, Canada; (2) Department of Pathobiology, Ontario Veterinary
College, University of Guelph, Guelph, Ontario, Canada; (3) Department of Clinical Studies,
Ontario VeterinaryCollege, University of Guelph, Guelph, Ontario, Canada; (4) Lakeshore
Animal Health Partners, Mississauga, Ontario, Canada.

Casel: A3.5-year-old dog diagnosedwith Tierl idiopathic epilepsy was treated with
phenobarbital. Thedogwas otherwise healthy with unremarkable baseline bloodwork. Serum
phenobarbital concentrations were therapeutic and seizureswere controlled. However, two
weeks later, the dog developed acute lethargy, fever, and hyporexia. Follow-up diagnostics
revealed marked neutropenia progressingto pancytopenia, severeproteinuria, and a positive
anti-nuclear antibody (ANA)titre. Sternal bone marrow (BM)aspirates showed granulocytic
hyperplasia consistent with ineffective granulopoiesis. Afollow up BM aspirate revealed 40%
early myeloid precursors and severelyrestricted neutrophilic maturation, raising concerns for
acute myeloid leukemia (AML).Flow cytometry indicated a predominantly monocytic origin of
the immature cells. Cytopeniasresolved two months after phenobarbital withdrawal. Case2: A
5-year-old spayedfemale mixed-breed dog with suspected idiopathic epilepsy was started on
phenobarbital. Twomonths later, the dog developed lethargy, anorexia, pyrexia,and leukopenia
due to neutropenia progressingto pancytopenia. Sternal BM aspirates revealed a hypercellular
marrow (90%)with up to 50%blasts, restricted granulocytic maturation, and erythroid
hypoplasia. Ahumeral core biopsy confirmed similar findings. Despite concerns for AML,an
idiosyncratic drug reaction to phenobarbital was favored. Hematologic parameters completely
normalized on a CBC performed three months after drug discontinuation. Thesecases
underscore the importance of a thorough clinical history and ongoingCBC monitoring when
interpreting bone marrow findings, as recoveryfrom drug-induced myelotoxicity may mimic
hematologic malignancy.
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AUt csllgtmPhocytic |l eukaemia occurred i n cases Wi
| ymphoma. 35 Il eukaemia were: acute (ALL) with |

l ymphocytes. of 20 myeloid cases (ML), oXywere clt
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but only 36% LSA and 49% in LL.
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and 19% were chronic. 85% MILh eveer ewaasc urt e , g enodsdrl vy
for LL but surprisingly, 76% ML and 36% LSA were
counts but much higher counts of other | eukocyte
and in ALL versus CLL and ML.
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!chiara.masci@unicam.it, School of Biosciences and Veterinary Medicine, University of Camerino,
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2CDVet Veterinary Analysis Laboratories, Roma, Italy

Background. The Immature Platelet Fraction (IPF) measures the proportion of newly released
platelets and serves as an indicator of bone marrow activity. Using a specific fluorescent channel,
the Sysmex XN2000V analyzer can quantify both total platelet counts and IPF

Objectives. This study aimed to assess whether there was a statistically significant difference
in IPF values between thrombocytopenic and healthy dogs, and to evaluate the potential of IPF
as a parameter of bone marrow function.

Material and Methods. Fifty CBCs with corresponding blood smears, werevaluated from
thrombocytopenic dogs and compared with fifty from healthy controls. Platelet counts were
measured using three different methods: optical (O), impedance (I) and fluorescence (F). The
absolute IPF, IPF%, Mean Platelet Volume (MPV) and Platelarge Cell Ratio (R_.CR%) were
compared.

Results. Median (Me) platelet values in thrombocytopenic dogs for PLD, PLFI and PLTF were
60, 30 and 73 (1073/uL), respectively. Absolute IPF and IPF% were significantly higher in
thrombocytopenic dogs compared to healthy controls (Me 10.5 vs 6.4; p=0.0327 aide 13.5%
Vs 2.2%; p<0.0001, respectively). RCR% was also increased (Me 40.0% vs 33.9%; p=0.0071)
whereas MPV did not differ significantly (Me 11.30 fl vs 10.80 fl; p=0.1729).

Conclusion. Thrombocytopenic dogs showed elevated levels of both absolute IPF and IPF%
compared to controls, indicating an active bone marrow response. An increase in BCR% was
observed, but it was not significant enough to affect the MPV. IPF appears to be a usefah-
invasive parameter of thrombopoietic activity, suitable for diagnostic evaluation and
monitoring.

Keywords: dog, Sysmex XN analyzer, Immature Platelet Fraction, thrombocytopenia, MPV
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1. emma.strage@slu.se, Department of Clinical Sciences, Swedish University of

Agricultural Sciences, 750 07, Uppsala, Sweden. 2. Department of Medical Sciences,

Section of Clinical Chemistry, Uppsala University, 751 85 Uppsala, Sweden. 3. Ramc
AB, Kista, 164 53, Sweden.

Background: EDTA (K2/KEDTA) contamination of serum during sampling can lead to life
threatening incorrect interpretation of test results and erroneous clinical decisions. To minimize
risk of contamination, serum samples should be collected prior to EDTA samples wdti might
not always be the case in the clinical setting.

Objectives: To develop and validate a method for analysis of EDTA in canine and feline sera and
evaluate the effect of EDTA contamination on measured calcium, magnesium, zinc, iron and
potassium concentrations.

Material and Methods: A method based on copperPAN was developed for DxC 700 AU
(Beckman Coulter). A 5pointcalibration curve (0-0.4 mM) was made from sera spiked with k2
EDTA. Linearity, coefficient of variation (CV) and limit of quantification (LOQ) were evaluated.
Effect of K2EDTA was investigated by analysing samples spiked with different {£DTA
concentrations and results compared to total error allowable (TEa).

Results: In both cats and dogs, intra, inter and total assay CV was <13.1%. LOQ was set to 0.03
mM. Recovery upon dilution was 78.18%. K2EDTA caused a doselependent increase in
potassium and decrease in iron, zinc, calcium and magnesium. The most profound effewas
seen on iron and zinc. In samples spiked with KEDTA, TEa was exceeded, even though the
analytes remained within reference interval.

Conclusions: Small sample contaminations of K2ZEDTA will have clinically significant effects on

specific test results. To discover these effects the sample EDTA concentration must be
determined. The developed automated EDTA assay gives a simple and robust way to idignt
EDTA contaminated sera.

Keywords: Hyperkalemia, hypocalcemia, copperPAN, EDTA contamination
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7¢Ht NDI.YeQhini ne | ymphoma is a common hematopoieti
is one of the major prognostic factor$?and may i
§ATUHAQR2Wtassess the diagnosti-t0O®@V f WDFasncat todr g
di ferentiatecelahniceead! @rygne hB ma, usihnghit yefperesct
cel(lYHFC) and WDF scattergram evaluati on.

~¢cqlll RedWweUT LA~ I1Jepét Yiotspecti ve study was conducte
cytologically diagnosed canine | arge cel/l |l ympho
cel |l suspensions in saline thA00@¥randnmuyzteéedgan:
fowtowmetry (FC) for | ymphoaial .cl assifcation as B
At actidgqtacge!l Bl ymphomas (n=86) showed signi-fcant]l
cel |l l' ymphomas (n=17), wi8t4dh a smeddd. )& r(d3dReec toif v sl
ROC analysis showdd hamnAW@tafmad. u,t of ofced24. 159
Il ymphoma, achieving 88. 2%55erm9i% iPPiVy,ans8d7T 828% 40
foll owi ng dat a i speerxcperieigasgeedmerst ‘' okwap@malval ue) .

cutof, the agreementsibfet avcicont amred WEHE CHE®I aRBi. 2d %
the WDF scattergramndadhumern oar, ddireementd. Wedjye 8
and 67Kk 6®B.%&9pectivel y. Agreement between the WDF
was 77k 4G.%E)i, mprovedkt®.wh&)n6 3Wst the confdent c:
gYU#riGeat MY(prel i minary approach to the phenotype
made using either the visual inspection of the W

uIJ!s\"(:IdTolg, fuorescence, f ow cytometry, hemat ol o
phenotype
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7¢Ht NI ¥YeUdags, early diagnosis of systemic i
medicine, the intensive care i-afectiwp score
alternative using advanced hematol ogi cal par

veterienarsyomues components (e.g., neutrophil si
measured using anal y-2@0G&V.I i ke the Sysmex XN

SHTUHRGgMZAI3t st udy aimed to establish a control
parameters neutrophi |l-SELIJe heoteepbnt 6Eidhts

(N&ESC), and neutrophil -FS6€Cwaaddsasatéessetdheéig
detierg i nfammation in diseases-resplhnas veepsi
meningitesitis (SRMA), and idiopathic epilep

~¢qll R¢ G We 2IiW~hleepd tThtya dogs were used as contr
were retrospecrio-ivreflgmmatoaurpye ddiisnease (i diopat
infammatory di seases (SRMA, pyometr a, sepsi s

At 2tdgin healthy dogs, fmirREYy-SINEN damB& NEBu m
were B8B. 72 channel V&6 ue kHBPBaMUOZIG. " espectiv
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sepsi s. No increases were observed in idiopa
b ood cell diferential scattergram was neces:
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Peri pheral alsypmprhateaede cyt ol ogyr essneeravresd, sRRMIi mk & 4
aspirates, EDTA whole bl ood.

ERNUc GG NUGq

Dog, Jack Russell Terrier, 13 years old, male ne
cRIb qVYI !
Referred for investigation of generalized | ympha

admi ssi on.
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The dog was bright, alert, and responsi ve
l ymphadenomegaly and hepatosplenomegal y. A cor
Hemat ol ogy System, Si emens Heal thineers, Mal v
thrombocytopencioan fwhmeadh was$h a bl ood smear exami |l
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Fimeedl e aspirates were obtained from the u
popliteal l ymph nodes and submit@)d for cytologi

Extensive soft tissue difuse opacities were i
Ultragaoaumdaed aspiration of t he pul monary |l esi on
cytological evdlodat iAbmd oMmFingalr ard t Tseesvenm eg reand hayr giemx
of hepatic |ymph nodes. Moderate mesenteric | ymj
iliac | ymphadenomegaly was also noted. The spl e

di fuse hypoechogenicity.

The thoracic CT scan revealed severe enl argert
medi astinal | ymph nodes. Consolidation was noted
with apattoéedram i nfltrates and exft emesrn avtei am e(@Bi @Ur
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l1.What is your cytologic description of the | ymp
2. What are the main diferential di agnoses based
3. Which are the next steps in the diagnostic inv
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Hemogl obin (g/dL) 14.2 [12-18. 0
Hematocrit ( %) 42.2 |375b.0

Mean corpuscul ar vol ume |TYION |Z MBDI IOM

Mean Corpuscul ar Hemogl ¢g33.6 [31-3G. 2

Red KQiestribution Width ((13.7 |11-19.5

Reticulo¥dwdes (x10 99.1 |10-12a0.0

White Bl oo¥iLXells (x10 11.6 |[6.107.0

NeutropHuLl)s (x10 7.1 3.-8.0

Lymphocy¥uey (x10

Monocyt¥k) (x10

o o w
(¢2]
o
1
N
[EEN

EosinophfiL)s (x10 .29 |0. @060

k * 8
e Y e European Society *\
5 Veterinary E(W(P)
° Clinical Pathology Tabl e o f Content s \é’/




Basophi¥pLs) (x10 0. 03 . @010

0
Large Unstai’pled Cell s (Y0.06 |0. @0 30

MMM
~NecUWAGEqUIUqWeéYdedlWenXYNNIZ |P HPIO=

Al ¢ qldid Raxtsllel ¥ NM NNT

W

v B

2 b
X
.

"-.

ST T
b SR

5 s A>T
) @ 2
J . .%;o :

 e.anYes | -0

Figure 1. Fine needl e Espirate ofGitehnes ar)i g ht

e Y e European Society *E&G“'
. * *
. . Veterinary -

Clinical Pathol
. meatPathology Table of Contents xd




Figure 2. Fine needle aspirate of the right

FigAure 3. Fine needle aspirate of the | eft
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opsy of the right cervica

leyead d male hunting dog.
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nitial clinical examin
etropharyngeal l ymph n
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Bour-esl'Rane Gé&farnén,y GCanhadetrine Tr umel
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2Unité d’ Hi stol ogi e e t+Ecade nétiaonalé vétérinaire de aadulbusel o gi qu e
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Cytology of splenic and hepatic nodul es
ERNUcGGUUq
3yeawl d spayed female European shorthair cat
cRt qVYI ! W
The cat was presented to the emergency unit at
France, aiatyh ha stwoy of anorexia and two episodes
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Clinical examination was wunremar kabl e. A biocher
(93¢g/89][)57and hyperglobli]) nehi €EBC63hgwedj{/d8si nop
[0-1L757]) .

Bl ood gas analysis reveal ed-4mi8lj]d ,hymomk aleadmihyg p02 a
mmol / L-1[] 33LDP and moderate hypoclh26orlelmi a (95.6 mn
Thora-chaygy wWas unremar kabl e. Abdomi nal ultrasound
(<20mm) , a splenic nodule (17mm) and a round,
suggestive of multiple neoplastic processes.

The <cat was sedated and fne needle aspiration
performed. Samples were submitted to the | aborat
2) .

[ Y0 feYGsL

Splenectomy was performed and the splenic nodu
anal ysi s.

The <cat showed <clinical i mprovement foll owing ¢
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mild enlargement df6xt7ke&® mmnt e fatnidn al hywaes &k obp o 1
node. A CBC revealed a mo°ker dt8e P] pulamdy tloysm 0(c
(13.%k1PQ@.2]) with a moderate number of reacti Ve
cells (Figure 3).
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1/ How would you describe the cytological sampl e
di agnosi s?

2/ What would you recommend to confrm the diagno

3/ |l dentify the granul ated cells on peripheral
di agnosi s.
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IServei d' Hemat ol og®hap@rtameat V@iee Mega @i A@i e

Facultat de Veterinari a, Uni V8rloB3d laltat Aut an
Barcel ona, Spain.

*Hospital Clinic Veterinari, Uni versitat Au
Barcel ona, Spain

‘LabOnbeapgasrt ment of Biology, PatiNalneo gy &nd abhad
National College of Veterinary Medicine, Foo
France

VED+Veterinary Expertise in Diagnosis, Porto

Marta Memos: Lemos @aut onoma. cat

EGURRG U0
Whol e -BDDBAd hpel paasrni an; ser um; uri ne; urinary cy
cystocentesis; cytocentrifuge preparation; 1liver

ERNDUCcGGIUUq LW
El eywemil d mal e neutered Rottweiler mixed breed dc¢

cRI qVYl ! W

The dog presented to the emergency service at
Uni versitat Aut onoma de Barycehliosntaor (yUAoB) ,a pwaitthhy , e
pol yuria/polydipsia.

Two weeks prior to the current episode, the dog
vocalizati on. At that ti me, hemat ol ogi cal anal ys
(data not available), and, acbonodmabi tioes heAoiwa
corneal ul cer, the physical e Xxami n aitnfoammatso ruyn r
drug (NSAI D), carprofen, was prreelsatrad esli grms ,addlr
topi cal opht hal mi c trpaitmemes olCd gdhaiyt @M $ Aslg Dgtndse uor8s
however, due to unsatisfactory i mprovement of t
opht hal mol ogy service at the HCV. A corneal ul c
cytological ihgdiangs areeealumber -arfd nextmragpedlill wl awri
The area was debri ded, and ocul ar treat ment wi t |
from this consultation, the dog vomited once, f
ni ght . From that point onwards, he became anorex
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On physical examination, the dog presented m t a
slightly congestive mucous membr anes, tachycarc
di scomfort on abdominal pal pati on.

Upon admi ssi on t o t he emer genacfgarseer vi t eas oaunn da
perfor med, as wel | as bl ehoods paintdalurlianbeo raarn aolrys e sa |
cell count (ProCyte Dx Hematol ogy Aeabiy@zehrd miwg ttrh

panel (Catalyst Dx Chemistry An€rytecaanc€aNOeVvVBI $
Analyzer), urinalysis (I DEXX VetlLab UA Analyzer)
revi ewed at the ClinfcaheP&WABol ogy Laboratory o

N¢ HipH HINHIt 0l ogy resdhbl oodf specheneBDPArformed on th

values are outside the reference interval
Parameter (units) Result Reference
interval
RBC (x1@?/L) 7.49 5.65-8.87
HCT (%) 46.4 37.3-61.7
Hgb (g/dL) 16.7 13.1-20.5
MCV (fL) 61.9 61.6-73.5
MCH (pg) 22.3 21.2-25.9
MCHC (g/dL) 36 32-37.9
RET (x10L) 45.7 10-110
RETHe (pg) 21.7 22.3-29.6
WBC (x10/L) 6.38 5.05-16.76
Automated Count Manual Count
Neutrophils (x1®/L) 3.91 4.85 2.95-11.64
Lymphocytes (x10/L) 1.40 0.73 1.05-5.10
Monocytes (x10°/L) 0.83 0.73 0.16-1.12
Eosinophils (x10/L) 0.20 0.06 0.06-1.23
Basophils (x10/L) 0.04 0 0-0.10
PLT (x16/L) 129 Adequate (platelet 148-484
clumping)
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N¢ HipgBWE Hle mi stry resudpt assimar spleei Mepampiemf or ol
and NOVA. Bol ded values ar éParua md tdeer t ket arienfee via
analyzer.

Parameter (units) Result Reference Interval
Glucose (mg/dL) 94 70-143
Creatinine (mg/dL) 2.8 0.5-18
BUN (mg/dL) 51 We 2
Phosphorus (mg/dL) 6 2.5-6.8
Calcium (mg/dL) 14.9 7.9-12
Sodium (mmol/L) 152 144-160
Potassium (mmol/L) 4.1 3.5-5.8
Chloride (mmol/L) 110 109-122
Total Protein (g/dL) 8.3 52-8.2
Albumin (g/dL) 3.5 2.2-3.9
Globulins (g/dL) 4.8 25-45
ALT (U/L) 82 10-125
ALP ((U/L) 76 23-212
GGT (U/L) 0 0-11
Cholesterol (mg/dL) 156 110- 320
Free calcium (fCa)? 1.74 1.25-15
(mmol/L)

N¢ HiplltlOMmlal ysis results for the urine specim

Anal Bpéded values are considered abnor mal

Parameter (units) Result
Color Straw
Turbidity Very Cloudy
Specific gravity 1.030
pH 8
Protein 3+
Glucose 1+
Ketones Negative
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Blood/ Hemoglobin 4+
Bilirubin Negative
Urobilinogen Normal
Leukocyte esterase 2+
Urine cytol ogiwearle porbetpaairnaetd omys cystocentesi s, C ¢

Wr i ¢shtemsa, using Hematek 2000, for cytologic exa

[ RNDe21dAJlAMWr iBne cytol ogofcat herepar it 0 mditsehmsa r tpairn .
i mages acquired using a digital slide scanner (M
Spain)
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1. Considering the | aboratory fndings, what are vy
2. What other diagnostic tests would you consider
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Fine needle aspiration of a subcutaneous ma
close to the trachea, frm, approximately 1 <c

ERNDUcOGUqLW
Ca

Al essi a, t, Domestic shortair (DHS), femal

cRt qVYIl ! W

Al essia i-seuadobndoat (access to a private ga
regul arly vaccinated. It was asymptomatic ex
|l ocated on the right side of the neck, near
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Fine needle aspirate (FNA) SefainheGsubaytl e
Gi ems a.
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What iIs younteyopkregmatabn and diagnosi s?
Which further analysis would you recommend?
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!Easter Bush Pathology, Royal (Dick) School of Veterinary Studies, University of Edinburgh
Ma § a Vhi.ifdin@ams.ed.ac.uk

Specimen
Fine needle aspirate cytology of an ulcerated mass at the mucogingival junction.

Signalment
7-year-old male neutered Labrador retriever dog

History
A dog was referred to the Royal (Dick) School of Veterinary Studies, University of Edinburgh, for
investigation of right hind limb lameness.

Clinical findings

Clinical examination with the Dick Vet General Practice (DVGP) prior to orthopaedic referral
revealed a 2 cm diameter, pink to purple, irregular, multilobulated oral mass arising from the
mucogingival junction adjacent to the maxillary incisors. The mass@peared pedunculated and
was mobile on palpation. There were no clinical signs of involvement of underlying structures
such as bone or deeper soft tissue. As no images of the lesion in situ were available, the
appearance of the mass after submission and fiation for histopathology is shown in Figure 4.
Fine needle aspirates (FNA) of the gingival mass were submitted for cytologic examination.
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Questions
1. What is the main differential diagnosis based on the cytologic findings and lesion

location?

2. Which of the following best describes biological behaviour of this growth?
a. Malignant and locally invasive
b. Reactive and benign
c. Metastatic potential with bony destruction
d. Indolent neoplasm with high reoccurrence rate
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in Veterinary Clinical Pathology

Cutaneous and subcutaneous masses are a frequent presentation in small animal practice.
Cytology provides a rapid, minimally invasive, and cosgffective first-line diagnostic tool, with
veterinary nurses playing an essential role in sample preparation, pliminary assessment, and
communication. Optimal results depend on appropriate needle choice, sufficient sample
collection, gentle smear technique, rapid drying, and correct staining. Veterinary nurses are
central to these steps, ensuring sample quality wite contributing to early interpretation and
recognising the limitations of cytology.
Differentiating inflammatory from neoplastic processes can be challenging, particularly when
reactive or mixed populations are present. This presentation reviews the cytologic features of
inflammation and neoplasia, highlights common pitfalls, and toucheson mast cell tumour
cytological grading, relevant to veterinary nurses supporting #house diagnostics. Neoplasia
may also coexist with inflammation, as tumours can trigger responses through necrosis,
cytokine release, ulceration, secondary infection, oirritant materials. Importantly, there are also
non-inflammatory non-neoplastic lesions (e.g. hamartomas, cysts, hyperplasia).
Inflammation is recognised by the predominance of inflammatory cells, often mixed
populations, sometimes accompanied by infectious agents or foreign material. Subtypes such
as neutrophilic, macrophagic, eosinophilic, and lymphocytic inflammation are briefy discussed.
Morphological features such as histiocytic responses or reactive changes that can mimic
malignancy are also addressed.
Neoplasia typically presents as a more homogeneous cell population, sometimes with criteria of
malignancy such as anisocytosis, anisokaryosis, prominent nucleoli, and abnormal mitoses.
Distinguishing epithelial, mesenchymal, and round cell tumours on cytalgy is valuable, and
some common examples are illustrated. Mast cell tumours are amongst neoplasms that are
often diagnosed cytologically, but clinical behaviour
can be variable. Histopathology remains the gold standard for grading and prognostication, with
the Kiupel 2tier system currently recommended. Proliferation markers and molecular tools (Ki
67, AgNOR, PCNA, -KIT mutations) can refine prognosis. Althoughytology cannot replace
histology — as it does not evaluate architecture, margins, or distinguish subcutaneous from
cutaneous origin — it can support risk assessment. Several studies have explored cytologic
grading of MCTSs, including descriptions based ontgpical features and granulation (Camus et al.
2016), a cytologic atypia score incorporating nuclear and cytoplasmic changes with mitoses
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(Scarpa et al. 2016), and more recent work applying numeric thresholds and evaluating tumour
microenvironment (Paes et al. 2022). All three showed correlation with prognosis. Ancillary
approaches, including Ki67 and AQNOR on cytologic samples, as well afigital image analysis,
are under investigation.

Case-based polling with real examples is used to aid in differentiating inflammatory from
neoplastic lesions. These cases highlight the importance of integrating cytologic findings with
clinical information and lesion behaviour.

Conclusion:

Cytology is a valuable screening tool for cutaneous and subcutaneous masses and, in some
cases, can also be diagnostic. It supports clinical decisioamaking and client communication,
and veterinary nurses play a vital role in its use. Despite limitationsgytology remains an
essential, practical, and impactful part of small animal practice.
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Haematology is an important but often not fully interpreted aspect of the CBC. The majority of
analysers produce either histograms or scatterplotgdotplots) to illustrate their values and it is
these graphs that require further understanding. As the anadgr technician there is a
responsibility to validate the results but also be able to flag abnormalities. In a high pressured
environment being able tounderstand the graphs gives the technician aapid method for
bringing results to the attention of the veand therefore highlighting the need forblood film
examination. Through understanding the analysers
cytometry and the plotted information, size, frequency, granulation or fluorescencenore
i nsight i nto sihgangd.&ecogrising nosnalplogsdram abnormal and

knowing the influence of analytical error enables the techniciaio optimise the instrument.

Cell pathology changesduring diseaseand a fundamental knowledge of the expected
changesenables interpretation of wherecurves rise and fall on histograms or by the shape and
location of cell clouds on scatterplots. Impedance analysers produce histogramswhich are
limited in their information givingan overall view of each cell population sizeand distribution,
but in disease there will be changes in peak height and location or abnormal troughs
eachrequiring blood film examination. Scatterplots additionally give insight into the cell
morphology and byrecognisingcloud pattern changes, suspicion for a numberof

conditions e.g. Inflammation, Lymphoma, IMHA, Splenic bleedsan be raised.By studying all
graphs and noting deviations from normal plots, even if the analyser has reported values within
reference ranges, there are grounds for a blood film examinatiofn practiceit is

not generallypossible to perform a smear with every sample but analysis of the grapldlows
technicians to highlight thosepatients whose samples need further investigationThe graphs
cannot be used for diagnosis but accurate interpreation will assist the vet towards it.
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Urine analysis is a cornerstone of wveterinary di
functi on, metabolic status, andHewest@emi ct thee ad d chu
of urinalysis in canine and feline patients is f
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myogl obinuria can distort dipstick results, part
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in protein estimati on.
Technical factors such as centrifugation speed,
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Alessandra Gavazzg Chiara Agnolt, Marta Vascellari®, Daniela Proverbid, Eva Spad4,
Maria Teresa Antognonj George Luba$

lalessandra.gavazza@unicam.itVeterinary Transfusion CenterSchool of Biosciences and Veterinary
Medicine, University of Camerino, Matelica (MC), Italy

2Department of Veterinary Medical Sciences, Alma Mater Studiorum, University of Bologna, Italy
3Canine and Feline Blood bank, Istituto Zooprofilattico Sperimentale delle Venezie, Legnaro (PD), Italy
“Veterinary Transfusion Research Laboratory (REVLab), Department of Veterinary Medicine and Animal

Sciences (DIVAS), University of Milan, Lodi (LO), Italy
3Canine and Feline Blood Bank, Department of Veterinary Medicine, University of Perugia, Italy
éColombo Veterinary Clinic, VetPartners ltaly, Lido di Camaiore (LU), ltaly

Background. The use of whole blood and blood components is a weltstablished worldwide
procedure in both human and veterinary practiceDifferently from the human counterpart, no
recognised official veterinary regulation is available in the European Countries (EC).
Objectives. Aim of this study was to identify standard analytical protocols for canine and feline
blood donor selection, along with procedures for high quality production and storage of whole
blood and blood components, to be adopted as an official guideline by thedlian Ministry of
Health (IMH).

Material and Methods. An ltalian committee of veterinary specialists wasdesignated, and a
consensus process was carried out taking in account a comprehensive human and veterinary
literature review. A list of analyses and standard operative procedures considering the
risk/benefit ratio and as well as the quality standards for blood produc were defined.

Results. The laboratory tests for candidate blood donor screening included: blood typing and
count, serum biochemical and coagulation profile, and urinalysis; serological and/or
biomolecular investigations against blood borne pathogens considering the epidemiologal
framework and the donor lifestyle. Quality requirements as free Hb and microbiological
evaluation to validate blood products were also established.

Conclusion. These guidelines issued by the IMH represent the first example of a national official
regulation in EC about this topic. Considering the ongoing evolution and improvements of
veterinary transfusion medicine and the movements of dogs and cats across EC, cetent
official EC regulations would be desirable through the establishment of an international expert
panel.

Keywords: blood components, cat, dog, guidelines, national, transfusion medicine
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!Faculty of Veterinary Medicine, University of Agricultural Sciences and Veterinary Medicine, €luj
Napoca, Romania
2School of Veterinary Medicine, University College Dublin, Dublin, Ireland
" e-mail: alexandra.dreanca@usamvcluj.ro
Presenting author: ioana.moraru@usamvcluj.ro

Background. Anemiais a common reason for consultation in canine patients, often associated
with various systemic conditions. However, in Eastern Europe, specific epidemiological data
remain limited.

Objectives. This is a retrospective analysis, which aims to characterize the types of anemia
observed in dogs, estimate their prevalence and evaluate the contribution of new reticulocyte
indices in the diagnosis.

Materials and Methods. The study was conducted between August 2024pril 2025. Out of 421
dogs admitted to the veterinary university clinic in CluNapoca, 164 cases of anemia were
analyzed. Each case was classified according to descriptive, morphological and regenerative
criteria, supplemented by the study of markers such as IRF and RHE, obtained using the Mindray
BC-60R Vet analyzer

Results. The prevalence of anemia in the study population was 39%. Neregenerative anemia
was predominant (75%), mainly normocytic (85%) and normochromic (96%). The main causes
identified were chronic inflammation (27%), trauma (20%) and vecteborne infections (19%). IRF
was increased in 33% of regenerative anemias and in 2% of noagenerative anemias, early on
before any increase in the number of reticulocytes, while a decreased RHE was observed in 15%
of cases, sometimes before any decrease in MCHC.

Conclusion. These results highlight the importance of a complete hematological assessment,
including the interpretation of reticulocyte indices such as IRF and RHE, for a refined diagnostic
approach (1). Their systematic integration could improve the early detection and
characterization of canine anemia (2), particularly in regions with high infectious pressure.

Keywords: Anemia, IRF, RHE, Mindray BGOR, Eastern Europe
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Saverio PALTRINIERIFederica BRIOSCH] Anna ZURLQ Jessica Bassi, Donatella De Zani,
Davide Zani, Angelica STRANIERI
langelica.stranieri@unimi.it, Department of Veterinary Medicine and Animal Science, University of
Milan, Lodi, Italy

Background. Capillary zone electrophoresis (CZE) is widely used for serum protein
electrophoresis (SPE) in veterinary medicinéln people, the administration of iodinated contrast
media (ICM) causes the appearance of additional peaks on CZE, sometimes leading to diagnostic
errors.? No reports on the occurrence of this finding in veterinary medicine are available.
Objectives. To evaluate if the administration of ICM induces additional peaks on CZE in dogs.
Material and Methods. Eighty-four serum samples from 21 dogs undergoing computed
tomography were collected before (T0), and 5 (T1), 15 (T2), 60 (T3) minutes after the
administration of 2 mL/kg Visipaque 320 (lodixanol), and used to perform CZE and agarose gel
electrophoresis (AGE). The presence of additional peaks was visually evaluated, and relative and
absolute values of electrophoretic fractions were statistically compared between each time
points.

Results. On CZE, but not in AGE, all dogs had vi si
Vi si paque administration. Variations were >10%

globulin concentrations were significantly higher (P<0.001) at T1 and T2darconsequently, the
concentration of the other fractions significantly decreased. This induced the appearance of an
inflammatory pattern in 9/21 dogs that had norinflammatory electrophoretograms at TO and of
a more evident inflammatory pattern i the other 12/21 dogs.

Conclusion. In dogs, lodixanol administrationc auses the appearance of

increased a2 concentrations on CZE, but not
ICM administration could lead to wrongly overdiagnose inflammation.

Keywords: Dogs, serum protein electrophoresis, capillary zone electrophoresis, iodixanol,
inflammation
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1angelica.stranieri@unimi.it, Department of Veterinary Medicine and Animal Science, University of Milan, Lodi, Italy

Background. A 74eardld, spayed female, English setter was referred to the Veterinary Teaching
Hospital of the University of Milan for history of multiple simultaneous cutaneous mast cell
tumors. A CBC on the Sysmex X000V analyzer was performed and, despite the absence of
any numerical alterations or flag, an additional cluster was present. This was located between
those of neutrophils, lymphocytes and eosinophils and partially identified as these three types
of cells.

Objectives. To describe this peculiar Syxmex XX000V finding.

Material and Methods. A blood smear was prepared and stained with May GrunwalGiemsa,
and several neutrophils containing Hepatozoon spp. gamonts were identified. A differential
count including infected neutrophils (INs) was performed on 250 cells. A manual gating of the
WDF sattergram including the 5 leukocyte classes as well as the INs was also performed to
enumerate these cells and compare them with the regating results.

Results. The original instrumental differential count revealed 52,1% neutrophils, 30,8%
lymphocytes, 5,2% monocytes, 11,9% eosinophils and 0,1% basophils. The manual gating of the
WDF scattergram revealed 50,5% neutrophils, 7,8% INs, 23,9% lymphocytes, 6,7% monoest
9,2% eosinophils and 0% basophils. The manual differential count revealed 52,8% neutrophils,
8,0% INs, 27,2% lymphocytes, 5,9% monocytes, 7,1% eosinophils and 0% basophils.
Conclusion. The blood smear examination and the regating of the WDF Sysmex scattergram
yelded almost identical results, supporting the hypotesis that the additional cluster consisted of
neutrophils infected by Hepatozoon spp. This report confirms the importance of blad smear
examination, also in the absence of flags from the instrument.

Keywords: Sysmex, scattergram, blood smear, Hepatozoon spp
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Background. Schistocytes, or fragmented red blood cells (RBCs), are markers of mechanical

erythrocyte damage. They are rarely seen in healthy dogs but may increase in conditions such

as disseminated intravascular coagulation, vasculitis, portosystemic shunts, and vasalar

neoplasms (e.g., hemangiosarcoma). Detection is performed via blood smear examination and

typically reported semi-quantitatively. The Siemens ADVIA 2120i hematology analyzer provides

a semiquantitative estimation d&fRARGBC fflr agg maMnti d tei
flag is used in human medicine to exclude schistocytosis, its diagnostic utility in dogs remains

unknown.

Objectives. To evaluate the utility of the “RBC FRAG”
detecting schistocytosis in dogs.

Material and Methods. A retrospective review of the digital archive of the Diagnostic

Laboratory, School of Veterinary Medicine, Aristotle University of Thessaloniki, was performed.

Dogs with a reported “RBC FRAG” flag on their <co
schistocytosis on blood smear were included. The association between analyzer flags and

smear results was assessed in 312 case-squatesi ng Sp
test for independence.

Results. Of the 312 cases, 50 had schistocytosis on s
268 cases but identified schistocytosis in only 6 of the 50 smegpositive dogs. A strong

negative correlation was found betwem93 1 ag valu
p<0.001). Chisquare analysis confirmed a significant discordance X2=268.9, p<0.001).

Conclusion. The ADVI A 2120i “RBC FRAG” flag does not r
schistocytosis in dogs and should not replace smear evaluation.

Keywords: ADVIA 2120i, blood smear, canine, schistocytes.
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Background. Meningiomas are the most common brain and spinal cord tumors, and their
diagnosis is based on imaging, cytology, and histopathology. Cytology is a cesffective, easy,
rapid, and efficient examination for differentiating inflammation from neoplasia, even
intraoperatively. In human medicine, imprints exhibit better morphological details than squash
smears, by avoiding crushing artifacts, thick layering, and difficulties in smearing, and are
particularly useful when tissue availability is limited

Objectives. To retrospectively review cytological features of imprint cytology and to evaluate its
diagnostic utility in canine and feline meningiomas.

Material and Methods. Twelve cases (six dogs, six cats) of histopathologically confirmed
meningiomas were assessed. Cytological features (cellularity, cellular distribution, cellular
morphology, presence of whorling, psammoma bodies, inflammatory infiltrate) and diagnosis
were recorded.

Results. 11/12 cases were cytologically intepreted as meningiomas, while in 1/12 meningioma
was listed in differentials. High cellularity and thinlayering was observed in 58.3% and 75% of
cases, respectively. Most smears demonstrated individual cells (91.7 %) witta wispy
cytoplasmic appearance, clusters (58.3%), and a whorling arrangement (58.3%). Elongated
nuclei were seen in all cases, while round nuclei appeared in 58.3% cases. Nuclear folding
(33.3%) and intranuclear pseudoinclusions (8.3%) were notedAnisokaryosis was evaluated as
mild (33.3%), moderate (41.7%), and marked (25.0%). Inflammatory infiltrates were
predominantly lymphocytic (66.7%). Background features included amorphous eosinophilic
material (58.3%), psammoma bodies (25.0%), collagenbers (25.0%), and neuropils (16.7%).
Conclusion. Imprints are valuable in the diagnostic investigation of meningiomas. Moreover,
when a limited amount of tissue is available the sample could be preserved for further
examinations.

Keywords: imprint, impression smear, meningioma
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Background. The Bornean surbear (Helarctos malayanus euryspilus)is the smallest Ursid
species and is listed under the red list of the International Union for Conservation Nature. The
goal of conserving and rehabilitating this species in Borneo requires many efforts including
routine health assessment using clinicopathdogical parameters. However, due to lack of
research on the species, evaluation of the clinicopathological values is still required especially
in understanding its nutritional rehabilitation needs.

Objectives. The objective of this study is to evaluate the hematology and serum biochemistry
(SBC) parameters of the Bornean sun bear kept in sernaptivity management. Material and
Methods. Blood samples of Bornean sun bears from Matang Wildlife Centre (n=16) and
Bornean Sun Bear Conservation Centre (n=43) were taken during the annual health check
program. Analysis of the complete hematology, comprehensive SBC, and morphological
assessment ofthe red (RBC) and white blood cells (WBC) were donResults. In general, the
younger age groups have higher WBC numbers compared with mature adults. The SBC values
were higher in older animals compared to the younger counterparts, particularly lipase,
meanwhile males have higher SBC values when compared with femaleBhe morphology of
both RBC and WBC of Bornean sun bear revealed similar to the domestic canine species,
although the eosinophilic granules are smaller than of canine.

Conclusion. The hematology and SBC of Bornean sun bears are affected by different sex and
age groups. Assessment of different demographic characteristics of the species is crucial in
developing establishing reference for future health assessments for the success rehdltation
and release purposes.

Keywords: Bornean Sun Bear, Helarctos malayanus euryspilus, conservation, wildlife
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Background: Analyzerspecific reference intervals are lacking forSprague Dawley rats for the
Sysmex KX21 and Sclavo Konelab 200i analyzers but are essential for assessment of
hematologic and biochemical parameters in preclinical toxicological studies to determine test
article-related effects.

Objectives : The objective of this study is to establish analyzespecific reference intervals in
healthy control SpragueDawley rats according to the guidelines of the American Society of
Veterinary Clinical Pathology. Furthermore, effects of age and sex on the respective parameters
should be evaluated.

Materials and methods: Blood samples from 1033 healthySpragueDawley rats (n = 367
females, n = 666 males) of two different age groups (n = 380 rats >12 weeks old, n = 653 rats <12
weeks old) were included in the study. Nofparametric 95% reference intervals were calculated.

Results: Significant differences were found between age groups and sexes for all parameters,
except for platelet count, sodium, and potassium by sex, and hemoglobin and urea by age
(Wilcoxon-Mann-Whitney, P <.05). Males had higher leukocyte, erythrocyte, hemoglobin, and
hematocrit concentrations than females. Females had higher albumin, total protein, calcium,
creatinine, and urea concentrations than males.

Conclusion: Partitioning of reference intervals is important irSprague Dawleyrats to accurately
assess data in preclinical safety studies.

Keywords: SpragueDawley, reference interval, hematology, biochemistry, rat
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Background. In nonrmammalian species, hematology is timeconsuming and performed using
manual methods. The PLAF channel in the Sysmex XNOOOV analyzer offers potential for
automated analysis in avian species.

Objectives. The aim of this study was to evaluate the PLH channel of the Sysmex XN.OOOV
analyser in Humboldt penguins and develop a standardized gating strategy to simplify white
blood cell (WBC) count Additionally, the study compared Sysmex analysis of hemoglobin
concentration and hematocrit with manual methods.

Material and Methods. Seventeen samples of Lithiumheparinized blood from clinically healthy
adult Humboldt penguins were analyzed with the Sysmex XB000V to evaluate agreement to
manual methods for hematocrit (PCV), hemoglobin (cyanmethemoglobin method) and WBC
counts (Natt-Herricks stain, improved Neubauer hemocytometer) Results. Preliminary results
showed that Sysmex hematocrit values correlated with manual measurements (r = 0.94) with
mean bias of 3.8 % (95% CI: 2.9 to 4.8), indicating constant systetic bias. Hemoglobin
correlated (r = 0.71) with manual methods with very little bias of 0.08 g/dL (95% €0.70 to 0.85);
four samples with high lipemic index were excluded due to interference in hemoglobin
measurement. The created PL-gate for WBC emmeration correlated with manual WBC
counts (r = 0.88), with very little bias of 0.36 x109/L (95% C1.35 to 2.07).

Conclusion. Sysmex hematocrit and hemoglobin measurement can be routinely used in
Humboldt Penguins if lipemic samples are excluded. The individual PtR-gate for Humboldt
Penguins shows promising results compared to manual methods. Additional samples need to be
added to strength the findings and calculate reference intervals.

Keywords: Humboldt Penguins, Hematology, Sysmex X000V, PLTF, Gating
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Background. Cytology is commonly used as a diagnostic tool in veterinary medicine. It be
considered as a part of clinical settings in teleost (bony) fish medicine.

Objective. This study aims to provide a general borfish normal cytology overview and
regarding the most frequent lesions in the various tissues.

Material and Methods. Cytological samples from normal tissues were obtained by scraping or
impression smears. Cytological samples from lesions were collected during surgery or
necropsy by mass aspiration or by scraping and imprint preparatiorCytological samples were
air-dried and stained with MayGr d nwal d Gi Hislsgic diaghaseas were used to
confirm the cytological diagnosis.

Results. The main cytologic features of both normal and pathological tissues are described and
compared. The most common cytologic preparation is of samples from the gills, skin and
muscle lesions of the fish for parasite identification. Skin spindle cell tumors were the most
frequently diagnosed tumors by cytology.

Conclusions. Our results confirmed cytology as a reliable and useful diagnostic procedure for
the evaluation of lesions in teleost fish.

Keywords: cytology, teleost fish, normal cytology, inflammation, parasite, neoplasia.
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Background. Allopurinol is the drug of choice for longterm management of canine
leishmaniasis. A copy number variation (CNV) <3 of th&adenosylmethionine synthetase
(METHK gene wasrelated to resistance against allopurinol invitro. Knowledge regarding clinical
significance in-vivo is still limited.

Objectives. To quantify METKCNVs in dogs with clinical relapse and suspicion of resistance
against allopurinol.

Material and Methods. METKCNVs were quantified by ddPCR out of EDTA blood and/or bone
marrow. Three dogs lived in Germany previously imported from Spain, Bulgaria, and Greece. The
other dogs were in Southern France and Israel.

Results. One dog presented with polyarthritis was recently diagnosed with leishmaniasis and
METKCNVs were tested before starting any treatment. Leishmaniasis was already diagnosed in
the other four dogs, all four treated with allopurinol for 2 (n=2), 3.5, and 7 years. All five dogs
tested PCR positive forLeishmania infantum. Relapse of leishmaniasis was confirmed by
reoccurrence of clinical signs and results of bloodwork (anemia n=5, thrombocytopenia n=3,
hyperproteinemia/hyperglobulinemia n=4, azotemia =2, elevated creactive protein n=4). A
CNV <3 was detected in all five dogs.

Conclusion. Indications for quantifyingMETKCNVSs in dogs include checking for resistance prior
to treatment of diagnosed leishmaniasis and in dogs with clinical relapse while under treatment
with allopurinol. In all five dogs the clinical suspicion for resistance was in accordance with the
guantification of METKCNVs <3. Early recognition of resistance is crucial for successful
management of leishmaniasis in dogsLeishmania infantumstrains resistant against allopurinol
represent a great risk for infectio of naive dogs, cats, and humans.

Keywords: canine leishmaniasis, genetics, relapse
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7¢Ht NDI.YeTtlhe number of pet rabbits has increased

more prevalent in veterinary practicest and incre

S§HTWUHQRAWH evaluate the perf &rOmManiceemadfol bhg Mnad
di ferentiating | eukocytes types in rabbits.

~¢aqlll ReidWe BN WHoldiq G¥almplDe form 17 rabbits were proc
and May 2025. Complete blood coun®60(@BbGemaas!| pg

analyzer and manual di fer en-Gr ahwilibedmmsta waansd chairfr i Q
stai meodd bsimear s. Spear man’ s -Brabrnlokc orergeglestsii @m, aPa
Bl aaAldt man plots were used to assess agreement i
statistically signifcant.

AUt e®tybtOs were investigated for outliers and re
heterophiles and | ymphocytes presented an excell
fair correlation for monocytes (@Po=20]Yy; (p<0,3B) @
A proportional bias was observed for monocyt e

revealed that heterophiles with toxic changes w
analyzer, often beteg ooumbhtasdpas!| smondMoyeover, m
characterized as | ymphocytes.

9YURU2TR¥UKMI ndroaRy aBhal yzer showed good overal.l
di ferentiation in rabbits, except in cases invol
Evaluation of blood smear in rabbits is importan
uld! s I TMi nd6 @R, BBet hod compari son, rabbit, toxic
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7¢HtNI.YeEHrly detection of hematuria and changes
timely intervention before serious health probl e
§HTUHQRE&H i dat-use ofi hamg kits for detecting hem
~¢cqll RedWe Wrlil~nlkg ésYaimplD es from 59 cats (healthy a
di pstick strips and with the two kits where hema
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determined,-Walhnldi «Kr avidhéi a Maenyn t est s were perfor med,
at p<0.05.

At 28qh#illt i vity and diagnostic accuracy for hema

and specifcity was 100% in in al/l the time point
(1+ or 2+). At TO and T1, sampl bBanwt hbsd+whemat
hematuria (P<0.001), however t hlirse dgH edetnecremidn asta
showed sensitivity >90 %, specifcity >75% and di
for the identiHcatltitoml e aglakel dind epent results i
alkaline pH and acidic pH at all time points (P<

the pH scores at the diferent time points.
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remai ned accurate even after 24 hours.
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I n hbamach veteri rartyhemedscpmert techniqgques |ike P
and accurate diagnosis of infections and neopl as
SHTIUHPRXSIBISKOIWL t he suitability of cytological spec

borne pathogens through qPCR, by analyzing para
performance metrics.
~¢cqlll Reilt WeYPAWRIWEYT pOr f ormed on material recove

nodes, skin |l esions cytology slides, and EDTA wh
ehrlichiosis. Il nternal controls were incheded. C
parasite |l oad and sample cellularity.

At et RUWWRt 68 mlRrRcted dog, gqPCR returned positd.i
Whol ebl ood (Ct = 18.66) and | ymph node (Ct = 17
while the skin sample showed a moderate | oad (C
contmoskiin (Ct = 24.51) compared to blood and

cellulariE§LORABREhed dogsbl EDTA pavhadiete | oad (

approxi mately tenfold highem dytaml oqy t dlei dnags er i a
9YUHOG2IRRYOIvIOWled mat eri al f r onbocrynteo |poagtyh osgleindse si swi
sample type for PCR, all owing confrmation or ex¢
and serves as an alternative when fresh sampl es
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7¢Ht NI Ye Uf ¢Ollr ospective studies, stained cytologi
availabl e. To establish their utility in molec
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At eCgicoe threshold (Ct) values in HEX channel
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adequate stability of nucleic acids Y5 chamnmeld, -
targpacmnign, demonstrated mini mal degradation of
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process.
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CB is not known to infect animals other than cet

§HTUHGR2 ldtel®Wiri be a clinical case of a cat diagnc
~¢cqll Recit We ABinWy&lmgédY Tdpllyed female DSH cat with
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Background. Hypoalbuminemia is traditionally associated with risk of lowprotein transudate

(LPT). While the role of other proteins in maintaining oncotic pressure is acknowledged, it

remains underexplored.

Objectives. This retrospective study aimed to evaluate the incidence of LPT in hypoalbuminemic

dogs and compare the predictive value (AUC) of albumin, globulins, and total protein (TP) for LPT

formation.

Material and methods. Dogs (07/202202/2025) with albumin <20 g/l and diagnostic imaging

were included. Based on albumin levels, dogs were classified as having mild (15I8.9 g/l),

moderate (13.0-14.9 g/l), or severe (<12.9 g/l) hypoalbuminemia. Presence and type of effusion

were recorded. ROC analysis determined optimal cubff values for TP, albumin, and globulins.

Results. A total of 182 dogs were identified as having mild (n=156), moderate (n=18), or severe

(n=8) hypoalbuminemia. Effusion was detected in 87 dogs (46%): 40% with mild, 61% with

moderate, and 63% with severe hypoalbuminemia. In 28/87 dogs, fluid volume wassifficient

for analysis. LPT was found in 3%, 22%, and 38% of dogs with mild, moderate, and severe
hypoalbuminemia, respectively. If the combined severe and moderate groups, dogs with LPT had

median albumin of 13.0 g/l and globulins of 14.9 g/l, cmpared to 14.0 g/l and 30.9 g/l in dogs

without effusion. AUC values (all groups) were 0.527 (TP), 0.811 (albumin), and 0.931 (globulins).
Globulinscutof f <25. 2 g/ | had 100% sensitivity and 75%9
Conclusion . In hypoal bumi nemic dogs, globulin concent
with development of LPT.

Keywords: effusion, transudate, globulins, albumin

Reference:

1. Dempsey SM et al ., 2411, J Am Anim Hosp Assoc, 1

2. Bohn AA, 2017, Vet ClinAl3orth Am Small/l Anim Pract, 123
E Societ s, 13

el e uropean society * * Y\

° o Veterinary E(W(P)

Clinical Pathol
s CRRICERoRy Table of Contents &




Ol RU¢I W xAwWeUTl W] ] NWRUWI YNt Ws LL

Si mona KOVARI KOVA1, l vana VANOVA2, Karl a STE

1 Department of Ani mal Protection and Wel fare &

Veterinary Sciences Brno, Czech Repul

2 uhrikovai @gmail . com, Small Animal Clinical L a
Brno, Czech Republic

3Ani cura Regiavet, Prague, Czech Republic, An

7¢Ht NDI.YeM&Alri ous mechani sms may contribute to tubtl
those undergoing antineoplastic treatment.
SATUHRQREZNWEs study ai med t-@l wtvarmwlattrea ug fi exraa sye g(aumGr

al kaline phosphatase (uUALP) in dogs with neopl as
~¢cqll RetdWe Ul Wridmé Y$ ampl es were collected from th
neoplasia before treatment (NT, n = 19), dogs in
25), and treated dogs (T, n = 33). GrR,upBIT was f

and dogs withaoRt me@i03si mihdry GGT and ALP were
to urinary creatinine concentration (uGGT/uCr an
the NMéhrninney U test.

At emMegdOoan uALP/uCr values were as follows: NT (
U/ gR, (0.47 WRg)YpD.d0dUTg), with no signifcant dif
uGGT/ uCr, the values wer e: NT -R(463.. 6 WH{gR),,( R6n(dB OT.
U/g). Dogs in remission (R) had signifcantly | ow
groups. A signifcant diferencaeaRwép al §008bhbsebued
bet ween-RR (gpnd= T . 08) .

oYURUeDRgLJKwi th neoplasia prior to or during tre
remi ssion, may have svadlglhdd yc erhparad ce dt a Gdsard a1 Cir n
remi ssion without therapy.
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Background: Ki-67 is a nuclear protein expressed during cell proliferation, commonly
investigated as prognostic marker in canine and human lymphomas, and to a lesser extent in
feline.

Objectives: To evaluate whether Ki67%, assessed by immunocytochemistry (ICC), is associated
with clinicopathological features and prognosis in feline lymphoma.

Material and methods: Multi-institutional cytological samples of feline lymphoma were
retrieved. Cases were included if had clinical data available. K67% was assessed by ICC, both
as a continuous and categorical variable. Associations between Ki67% and investigated
variables were evaluated using the KruskalWallis test. Lymphomaspecific survival (LSS) was
analysed in chemotherapy treated cases using KaplatMeier analysis and logrank test.
Associations were evaluated in the entire cohort and within celsize subgroups (small,
intermediate, large).

Results: One hundred and twentyfive cases of feline lymphoma were analysed (12 small cell,
18 intermediate cell, 3 large granular, and 91 large cell lymphomas). Histological data was
available in 35 cases. Fortyfive cases were treated with chemotherapy and includd in LSS. Ki
67% showed no significant association with FIV/FeLV status (p = 0.169), treatment response (p =
0.299), cell size (p = 0.265), age (p = 0.979), or histological grade (p = 0.216). Howeves,/K
differed significantly between anatomial locations (p = 0.006) and clinical stage (p = 0.001). No
significant association was found between ki67% and LSS (p = 0.62).

Conclusion: Ki-67 does not appear to be a reliable standalone prognostic marker in feline
lymphoma. However, significant variation by location and stage support further studies exploring
location-specific cut-offs to clarify its clinical significance.

Keywords: Cat, Prognostic marker, Cell proliferation, Survival
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7¢Ht NI.YeMbil ecul ar genetic detection of tumou
for individualised therapy in human oncol og
medi ¢4 ne.

§HTWUHQqRZHWiI s study aims to assess the result
tumour samples in relation to potential trea
~¢caqll ReadWeUT Hlampml6&d tfrom 84 canine tumsmsesuesd (
were sent to the USA for molecul ar genetic
Anivive (n=69) or Canine CGP®, Vet Omi cs (n=

failed DNAG6kxsolhswifori ent sample material, K
identifed reasons). Included were 26 diferen
anal sac carcinomas (n=7), hemangiosarcomas
mast cel |l 6t)umoalirrsg (Mosst common. Detected mut
therapy recommendations were analysed retros
At 2t total of 86 distinct mutations were I
most frequent mutations were | ocated in the
CDKN2B, ERF1, FANCA, PTEN, and MEN1. In 78%
rel emwatnati ons were identifed. Based on the m
t herapeutic agents ( ol-bagpsaerd b c hesmatoHdrsarpi el
recommended. I n 19 cases, no therapeutically
gYU#rGat RAYUcomprehensive mutation analysis ¢
personalised therapy i n specifc tumour type:
Il i mited data regarding dosage, eficacy, risk
i s avdiolrahbdoegs, further validation is neces

oncol ogi sts.

uld! s Yl THog, mutati on anal ysi s, oncogeneti c:
chemot herapy
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Background. The current veterinary guidelines recommend using the robushethod (RM),or
alternatively the parametric or nonparametric method (PNPMJepending on the sample data's
distribution, to build RI from small samples' A web application(HARISSuses visual inspection
of distribution histograms to more sophisticatedly adjust the statistical method based on the
small sample data distribution (Gaussian, lognormal, or leftskewed)?HARI SS' s deci si on
led to more accurate RI based on a simulation study, which assume@aussian, lognormal, or
left-skewed population distribution. 3

Objectives. This studyaims to compare HARISSRM, andPNPMin terms of Rlaccuracy when
small samples are extracted from populations with various distributions.

Material and Methods. Samples of n=40, 50, or 60 values wererandomly selected 50 times
from four simulated populations of 5,000 valuesper distribution. Sevendistributions were
simulated: Gaussian, Student, lognormal, rightskewed, left-skewed, bimodal, and

irregular. HARISSRM, andPNPM were used to build RBnd accuracywas compared using
repeated-measures ANOVA.

Results. Overall, HARISS led to significantly more accurate RI lower and upper limit
estimations (P<0.001),independent of the population distribution and sample size. However,
the accuracy of the threemethods evaluated variedwith the population distribution. HARISS
was significantly more accurate than RM to build Rl from Gaussian and Student population
samples, and significantly more accurate than PNPM to construct Rl from skewed population
samples.

Conclusions. Overall, HARISS led to the most accurate RI limit estimations from small
samples extracted from the seven population distributions simulated in this study.

Keywords: Atrtificial Intelligence, Convolutional Neural Network, Data distributionASVCP,
Reference range

Ref er.ence

1Fri edkR t R®OI1WVed@l Pat ho#4,53441
2LBoedke,c 2029 PaVYétol , in press
3Coi s@Gomt aVeGl2P0az lh,o44,4 142 7

4

cxan 1
e Y e European Society *\
5 Veterinary E(W(P)
o  ClnlcalPathology Table of Contents 42/



mailto:drleboedec@hotmail.fr

720! WHEAYECqWACt YG6 RO UIROALFCH URRCUal N
0daaqll

Kristina REHAKOVALucie KOUDELKOVAVaclav CEPLECHAIvana VANOVA Jaroslav DOUBEK
rrehakovak@vfu.cz, Small Animal Clinical Laboratory, University of Veterinary Sciences Brno, Brno, Czech Republic
*Vale Referrals, Dursley, United Kingdom

Background. Basophilia is a rare haematological abnormality in dogs, recently associated with
neoplasiain 32% of cases, particularly haematopoietic malignancies. In human oncology,
basophils exhibit diverseroles depending on tumour type. Buffy coat preparations have
previously provenuseful in identifying feline mast cell tumours (MCTS).

Objectives. This pilot study prospectively evaluated basophil counts in buffy coat smears from
dogsdiagnosed withneoplasia.

Material and Methods. For each cased4—-6 buffy coat smears were prepared from
residual EDTAanticoagulated blood samples. The highest quality slide was selected for Wright
staining and evaluated at 400x/1000x magnification. Basophils were identifiebased on the
presence ofprominent purple to deeply basophilic granules. Neoplastic conditions
included MCTs, lymphoproliferative disorders (LDsand mammary gland tumours (MGTsAII
MCTs and MGTs were confirmed by histopathology.

Results. Twentyeight dogs were included:8with MCTs, 9with LDs,and 11 with
MGTs.No statistically significant differencesin the number of basophilsper buffy coatwere
observedamong the groups.Median basophil countsfor MCTs, LDsand MGTs wereb.5 (range
0-3080), 2 (rangeb—-17)and 1 (rangeD-239), respectively. Thdour highest basophil counts were
observed in cases of visceral MCTgrade Il MCTsind one dog with two invasive mammary
carcinomas.

Conclusion. Canine basophil counts in buffy coat smears did not significantly differ among the
neoplastic groups. However, the highest values were recorded in MCTs, particularly those with
aggressive clinical features, suggesting a potential association warranting fther investigation.

Keywords. buffy coat, basophilia, cancer, mastocytoma, dog
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Introduction:

Neonatal diarrhea in lambs, commonly attributed to Cryptosporidium spp., rotavirus,
and Escherichia coli, is frequently complicated by secondary intestinal overgrowth oE. coli,
often leading tobacteremia. However, data on white blood cell (WBC) and platelet
(PLT)changesduring diarrhea,and their valueas bacteremia indicators are limited.

Objective:

To investigate WBC and PLT alterations during neonatal diarrhaad assess their potential utility
as biomarkers of bacteremia.

Materials and Methods:

Sixty-seven diarrheic neonatal lambsgclinically monitored from birth to 20 days,
werecategorized based on clinical signs intdacteremic (DB; n=23) and norbacteremic (D;
n=44) groups. Blood sampledor complete blood countwere collected on day 2, at 48hour
intervals from diarrhea onset (Drkl, Drh3, Drht5), at 24 hours postrecovery, and on day 20.
Results:

In group D, WBC and lymphocyte counts increased significantly from day 2 to Dy followed by
a significantWBC andneutrophil decline by Drh-3 (P<0.05)Group DB showed similabut not
significant WBC and neutrophil trends (P>0.05PLT counts increasedprogressively in both
groups, with significantly elevated values bylay 20 (P<0.05)PLTs also increased significantly
from day 2 toDrh-1 in both groups.Importantly, between Drh-1 andDrh-3, PLTs rose significantly
in bacteremic lambs (P<0.05), but notm non-bacteremic counterparts.

Conclusions:

Neonatal diarrheais linked toearly WBC and lymphocyteelevation, neutrophil drop on Drk3and
sustained thrombocytosis. A marked PLT rise within the first three dayd diarrheamay serve as
an early hematological indicator of bacteremia, supporting its ge in clinical decision-making.
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Background. Basophils are the rarest population of blood leukocytes and their accuratequantif
ication remains challenging, evenwith advanced hematology analyzersoftware. Recently,amo
ng canine patients with basophilia, Chihuahuas appeared overrepresented. Buffy coat smears
have previously proven useful for detecting canine and feline mast cellsand may aid in detectio
n of basophilia.

Objectives. Thisprospective study evaluated basophil counts in buffy coat smears fromhealthy
non-Chihuahuadogs (NCH), Chihuahuaswith non-neoplastic conditions (CH),

and healthy cats (HC).

Material and Methods. EDTAanticoagulated blood samples were collected from 10 NCH, 10
CH, and 10 HCForeach animal, 4-6 buffy coat smearswere prepared,

and the highestquality slide was selected for staining (Wright'sstain for dogs; Hemacolor for cat
s). Smearswereexamined under 400x/1000xmagnification.Canine basophils were identified by
prominent purple to deeply basophilic granuleswithin alavender cytoplasm; feline basophilsby
their characteristic uniformly lavendergranules.

Results. Buffy coat basophils showed a statistically significant difference amongthe groups (p
= 0.0004),with median basophil counts per buffy coat of 1 (range0-6) and 88 (range&9-379) in
NCH and HC respectively (p = 0.0003). Naignificant difference was observedbetweenNCH
and CHgroups (p = 0.5498).

Conclusion. Felinebuffy coat samples contained 10- to 100-

fold more basophils than caninesamples, suggestingboth a physiological interspecies differen
ce and potentially lowerstaining affinity of canine basophils. Chihuahuaswith non-

neoplastic conditions did not show elevated basophil counts compared to the canine controls.

Keywords. buffy coat, basophilic, healthy, dog,cat
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Background. The cytologic examinaJon of the liver (CEL) is proposed in the diagnostic workout
of dogs with immune-mediated hemolytic anemia (IMHA) to rule out triggering factors.
Objective. This study aimed to describe the changes in CEL and their possible association with
clinicopathological data in dogs with nonassociative IMHA (nalMHA).

Materials and Methods. The medical records of dogs diagnosed with naIMHA (IMHA ACVIM
consensus statement) were reviewed (2014025). Inclusion criteria included abdominal
ultrasound and CEL upon admission. Dogs treated with steroids before admission or with
known hepatic diseases were excluded. CEL was performed by a boarcertified clinical
pathologist; cholestasis and hepatocellular damage (HD) were graded. Data were analyzed with
nonparametric statistics and reported as median and range.

Results. Thirty-two dogs were enrolled. Cholestasis was idenJfied in 21/32 dogs (65.6%), and
HD in 26/31 (81.2%). Dogs with cholestasis had significantly higher serum bilirubin
concentraJons (BILC; 2.07 mg/dL; 0.469.02) compared to those without cholestasis (0.5
mg/dL; 0.18-2.07; P<.0001). Increased BILC was associated with the severity of cholestasis
(P<.0001). ROC curve analysis showed an AUC of 0.88 (95% CI: 817680) with a BILC cutoff
value of 0.79 mg/dL, providing 81% sensiJvity and 81.8% specificfor detecJng cholestasis.
The hematocrit values were not significantly different between dogs with and without
cholestasis, or between those with and without hepaJc damage.

Conclusions. HD and cholestasis are common findings in dogs with naIMHA. Cholestasis is
strongly associated with increased BILC, suggesJng that factors beyond the severity of
hemolysis should be considered when interpreJng BILC in dogs with naIMHA.

Keywords: IMHA, cholestasis, hyperbilirubinemia, cytology, dog
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Background The longtailed chinchilla is a hystricomorph rodent from South America.
Hematologic features of chinchillas are often reported to be similar to those of other rodents,
and neutrophils are frequently described as hyposegmented.

Objectives : Evaluate the morphological characteristics of scattergrams (White blood cell
Differential (WDF) and White cell Nucleated count and Red blood cell (WNR) channels) on
Sysmex XN 1000V in healthy and diseased longailed chinchillas with particular emphasis on
cases of left shift and toxic changes.

Material and methods: A retrospective evaluation of blood smears and automated
hematology results, including scattergrams from clinical cases presented between 2018 and
2025, was performed. Animals were categorized as healthy, moderately or severely diseased
based on the clinical findings.

Results: 29 chinchillas were included. The predominant leukocytes in healthy chinchillas are
neutrophils, and no hyposegmentationis noted. Severely sick animals showed higher total
leukocyte counts and band neutrophils compared to healthy and moderately ill animals.
Morphological features, such as giant cells and bizarre nuclear morphology, are noted only in
severely ill animals. h healthy chinchillas, leukocyte subpopulations are not correctly
classified in the WDF channel. A manual r@ate is needed for the correct classification of
leukocyte subpopulations. The WNR channel correctly identified basophils and nucleated red
blood cells in healthy and diseased chinchillas.

Conclusion : The preliminary results of this study suggest that manual rgating may be
necessary for classifying white blood cell subpopulations, including those in healthy animals. A
manual white blood cell differential remains mandatory in this species.

Keywords: Chinchillas, Hematology, Sysmex XNLOOOV, WDF, WNR, toxic changes
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Background. Longterm pharmacology and safety evaluation of innovative humailerived cell
therapy products require the use of immunocompromised animals to avoid immunemediated
destruction of injected human-derived cells. Bone marrow smear microscopic examination is an
essential part of assessment of the hematopoietic systemThereis no available published daa
regarding the cellular composition of bone marrown athymic RH-FoxN1"rats.

Objectives. The purpose of this study was to evaluate theytological composition of the bone
marrow of nude ratsand to compare it with published data fromnon-athymic rats.

Materials and Methods.

28clinically  healthy RH-FoxNI™ rats (11 males, 17 females)provided by Envigo RMS,
Netherlands, aged9.5 months, were included in this study. Bone marrow smears were
prepared after longitudinal incision of the proximalfemoral bone. Complete differential cell
count (approximately 300 cells) and morphological assessment at high power magnification
were performed.Myeloid to erythroid (M:E) ratios and the percentage of each individual cell
types were calculated.

Results. M:Eratios ranged from0.66to 3.16 (mean:1.62). Meanpercentage oflymphocytes
was 11.96%. Mean percentage of eosinophilic cells (all stages) w#&s27%.Morphological
findings were similar to those observed in Spragu®awley and Wistar rats.

Conclusion. When compared with other rat strains commonly used in toxicological studies, we
observed an increase in eosinophils (all stagesind a decrease in lymphocytesTheseresults
provide preliminary data of cytological bone marrow findings ilRH-FoxN1™ rats.

Keywords.
Nude rat, toxicology, bone marrow, hematotoxicity
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Background. Clinical signs and laboratory findings are essential for diagnosing and staging
canine Leishmaniosis (CanL). Recent studies indicate that dogs with leishmaniosis have
significantly lower serum cobalamin concentrations than healthy dogs. Since homocysteine
(Hcy) requires cobalamin for metabolism, its levels increase with cellular cobalamin deficiency

Objectives. This study evaluates plasma Hcy concentrations in dogs with CanL at various
clinical stages and correlates Hcy levels with other disease features during followps.

Results. We analyzed 67 samples from 26 dogs with confirmed CanL, including 12 females (7

spayed) and 14 males (6 castrated), aged 1.2 to 10.2 years. Results are presented as median

[range]. Hcy levels were significantly lower in dogs with Leishvet stage 2 or higli20.1 [1.9 47.9]

vs. 154547 . 9] puPmol /L, p=0. 02 4)reactidecpsoteival@ mgd (9s6¢2.11 ower
40.2] vs. 16.3 [1.947.9], p=0.006), haptoglobin >2 g/L (11.1 [1-87.9] vs. 17.0 [539.4], p=0.014),

and albumin/globulins ratio <0.5 (12.3 [2.142.4] vs. 14.9 [1.947.9], p=0.041). Plasma Hcy did

not correlate with c ggearhaag=0i05 p=0.0),nandecoblamantlévedsn ( p
showed no significant differences according to the tested criteria.

Conclusion. Decreased homocysteinemia was associated with CanL severity markers and was
independent of cobalamin concentration. Parasite spoliation may contribute to its cysteine
synthesis, enhancing antioxidant capacities and virulence. Further research is needed to
evaluate the implications of decreased Hcy levels for the host.

Keywords: Leishmania infantum, homocysteine, cobalamin, oxidative stress
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Background. TheMaglumi800 (SnibeDiagnostic)immunoanalyzerhas been introducedas
analytical platform for endocrine assays in small animal practice. Following the discontinuation
of the Immulite®1000 (SIEMENSHealthcare Diagnostics), there is a need fovalidated and
reliable alternatives to ensure accurate measurement of hormones such as total thyroxine (T4),
thyroid-stimulating hormone (TSH), and cortisol. Testing the analytical performance of new
platforms is essential to maintain diagnostic confidence and support clinical decisioamaking in
veterinary endocrinology.

Objectives. To verify theMaglumi800 performancefor T4, TSH and cortisol measurementi
canine plasma samples.

Material and methods. Canine plasma samples, comprising individual patient samples across
a wide concentration range and pooled samples at clinical decision limits (1)yere used to verify
the Maglumi800 platform. Verification included method comparison with thelmmulite®
1000 analyzer,precision and detection limit studies, following ASVCRyuidelines(2). The
reagents assessed were Canine Total T4, Canine TSH and Cortisol (Maglumi®).

Conclusion. TheMaglumi800immunoanalyzershowed acceptable analytical performance.
However, a systematic erromwas observedwhen compared to thelmmulite® 1000. Therefore,
the platform is suitable for measurement of T4, TSH and cortisol in canine samplegrovided
that reference values are recalculated.

Keywords: Verification, T4, TSH, CortisolChemiluminescence, Maglumi 800
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Background. Haemangiosarcomain dogsis frequently associated with haemostaticabnormalit
ies, butsystematic studies arerare (1).

Objectives. Todefine haemostatic abnormalities in dogswith haemangiosarcomaregardinga
wide range of haemostatic tests.

Patients. 30 dogswere included with histologically confirmed tumour in the spleen (n=18),in s
pleen and liver (n=10)or liver (n=2).In9cases additional tumour locations were found, 22 dogs
were suffering from haemoperitoneum.

Material and Methods. Platelet count was measured automatically. Group tests andindividual
coagulation factor activities were measured coagulometrically.

Fibrinogenconcentration was measured using a kinetic photometer assay. Chromogenictests
were usedfor antithrombin, protein C, plasminogen, alpha2-plasmin inhibitor, and soluble
fibrin.Fibrin(ogen)degradation products (FDPs)were measured with a latex agglutination test.
Resultswere compared with a control group of healthy dogs using the Mann-Whitney Utest.
Results. Twothird of patients showed reduced platelet counts and abnormalities of theplasma
tic coagulation were evenmore frequently present. Fibrinogen wasdecreasedin

13 (43%)and increased in 3 (10%)patients. Exceptfactor IX, all

individual factor activities weredecreasedcompared to the control group. Activities of inhibitors
antithrombin (median: 67%,reference range: 81116 %)and protein C (median:

60%, referencerange: 68-139

%) were also significantly reduced. Concentrations of FDPsand soluble fibrin were increased in
28 (93%)or 26 (87%)of the patients, respectively.

Conclusion. Theresults underline the importance of haemostatic changesin dogswithhaeman
giosarcoma. Nearly all patients revealedlaboratory diagnostic indications ofdisseminated intra
vascular coagulation and hyperfibrinolysis.

Keywords: DIC, hyperfibrinolysis, soluble fibrin,blood coagulation
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Background. Automated hematologyin birds is challengingdue to nucleated

erythrocytes, which can affect accuracy ofblood parameters. Nevertheless, reliable
hemoglobin values are essential fohealth and physiologyassessmentin wild

birds. In most animal species, hemoglobin concentration is expected to beapproximately one-
third of the packed cell volume(PCV).

Objectives. Toassessthe accuracy of hemoglobinmeasurementin little

owls using two instruments and compare themthe hemoglobin estimatedobtained from PCV.
Material and Methods . Heparinizedblood from 59 little owls hosted in a rescue

center was collected for health monitoring and analyzed within 24

hours. Hemoglobin concentration was determined using the Hemocue201+portable
hemoglobinometer and theSysmex XN

1000Vanalyzer which also provides hematocrit. PCVwas determined by microcentrifugation.
Linearity under dilution(LUD),method comparison and correlation between measured and
estimatedhemoglobin were evaluated.

Results. LUD showedstrong correlation between expected and obtained hemaoglobin
valuesforboth instruments (r>0.87 for each dilution).Bland-Altman analysis revealeda
significant negativebias (-3.7; p < 0.0001) with

Hemocue201+yielding consistently highervalues than Sysmex XNLOOOV.Despite

a strong correlation between the two methods (r=0.855), Passing

& Bablokregressionindicated both constant and proportional errors(intercept 1.302,95%
Cl:0.01-2.42;slope 0.61, 95% CI: 0.53-0.73). Sysmex XN1000V hematocritdid not differ
from PCV.

Conclusion . Hemocue201+appears more accurate thanSysmex XN1000Vin measuring
hemoglobinin little owls, possibly due toavian erythrocyte resistance to

lysis. However, estimating hemoglobin as onethird of the Sysmex XNLOOOV hematocrit is a
viable alternative.

Keywords: Hemoglobin, Little owls, Sysmex XNv1000, Hemocue201+

Reference:

1Vel geutt hal . , 2010, Jour nal of-1AV.i an Medicine and Surgery, 1
2Mi ni20slGonservation physiology, 3(1), cov0O07.

3Harewat2015 Conservation physiology, 3(1), cov021.
4Legreotuxald2Wet erinary clamliicred ghdaad |l ofgypri nt .

5

cxan 1
e Y e European Society *\
5 Veterinary E(W(P)
o  ClnlcalPathology Table of Contents 42/



mailto:sabiha.bristi@unimi.it

X! OGS VYA ORqRUNWRUWN JG BUWJWR

Guct GeHWIOaGe!l WRUSTq! ¢ qRYU

SabineE. HAMMER, JuliaHUBER, AndreaFUCHSBAUMGARTINGERNoraNEDOROST Nicole LUCKSCHANDER
ZELLER Barbara C.RUTGEN Birgitt WOLFESBERGER

isabine.hammer@vetmeduni.ac.at,Immunology, Department of Biological Sciences and PathobiologyJniversity of
Veterinary Medicine Vienna, Austria
Pathology, Department of Biological Sciences and Pathobiology, University of Veterinary Medicine Vienna, Austria
sClinical Center for Small Animal Health and Research, Clinical Department of Small Animals and Horses, University
of Veterinary Medicine Vienna, Austria
«Clinical Pathology, Department of Biological Sciences and Pathobiology, University of Veterinary Medicine Vienna,
Austria

Background. Lymphoplasmacytic enteropathy and alimentary smallcell lymphoma are most
common gastrointestinal diseases in cats. Clonality testing (PARR) detects clonal-Br T
lymphocyte populations.

Objectives. Inthis retrospective study on feline chronic enteropathy, PARR was added to the
diagnostic work-up. We asked if analyzing the CDRS3 repertoire of the &d T-cell receptors can
be seen as a suitable standalone method.

Material and Methods. Based on histopathological findings of mild or moderate
lymphoplasmacytic intestinal infiltration, 34 archived small intestine feline patient samples were
analyzed. Samples were assayed by clonality testing, together with immunohistochemistry
(CD20, CD3),and histopathological examination.

Results. None of the 34 samples subjected to clonality testing showed #ell clonality, whereas

in 23 cat patients, Fcell clonality was detected. In alymphoplasmacyticinflammation, the
infiltration is usually confined to the Lamina propria mucosaeand whereas in lymphoma, cells
often infiltrate beyond the mucosa. Mild to moderate lymphoplasmacytic infiltration of theTela
submucosawas considered as potential indication for early lymphoma, hence explaining the
high number of monoclonal PARR results. In 15ut of 34 cases, mild lymphoplasmacytic
infiltration was confined to the Lamina propria mucosaeand 80 % of these samples showed a
50:50 ratio of Fand B-cells.

Conclusion. This study underlines that PARR can be used as adjunct diagnostic approach in
feline patients with chronic enteropathy. However, this technique is far from being a standlone

tool and the obtained results must be interpreted in the context withthe patiet * s hi st or vy,

status and histopathological examination.

Keywords: feline, chronic enteropathy, alimentary small cell lymphoma, lymphoplasmacytic
infiltration, PARR, clonality testing
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Background:
Ethiopian wolves (Canis simensis) are the most endangered wild canid species globally, with
populations increasingly threatened by infectious diseases such as rabies virus (RABV) and
canine distemper virus (CDV). This report documents a rare concurrent duteak of both
pathogens in a vulnerable highland population.

Case Description:

In March 2019, an Ethiopian wolf carcass was discovered in the Bale Mountains, Ethiopia.
Several individuals in the population hadshown neurological symptoms, respiratory distress,
and acute mortality. Field necropsy, sample collection, and laboratory diagnostics confirmed
the presence of both RABV and CDV. Techniques used included -RTR, ELISA, and
immunohistochemistry. Histopathology revealed Negri bodies and eosinophilic inclusions,
confirming dual infection.

Discussion:

The simultaneous detection of rabies and distemper viruses in this endangered species presents
serious diagnostic and conservation challenges. Harsh field conditions complicated sample
handling, but coordinated efforts betweenveterinary professionals and diagnostic laboratories
allowed for timely disease confirmation and response. This case emphasizes the critical role of
clinical pathology and field diagnostics in managing wildlife health emergencies.

Conclusion:

This outbreak underscores the need for ongoing disease surveillance and strategic vaccination
of wildlife populations. Effective conservation depends on strong collaboration between field
veterinarians, laboratories, and wildlife protection authorities toreduce the impact of emerging
infectious diseases.

Keywords: Ethiopian wolf, rabies, canine distemper, wildlife disease, diagnostics, conservation
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Background. Liquid chromatography coupled with tandem mass spectrometry (L€
MS/MS)enables highly sensitive, accurate and precise simultaneoufiormone measurements,
thus becoming the gold standard in endocrine diagnostics To the authors™ knowledge no LG
MS/MSbased reference intervalshave beenpublished for canine thyroxine (T4),
triiodothyronine (T3) andreverse triiodothyronine (rT3).

Objectives. Theobjectives of this study were to establish LC-MS/MSbased reference

intervals for T4, T3 and yet little exploredT 3in clinically healthy dogs,and to compareLC-
MS/MS with routine chemiluminescence assays (CLIA) far4 and Toncentration
measurements.

Material and Methods. Left-over serumsamples from 97 clinically healthy dogs with
unremarkable laboratory screening resultsvere analyzed by LEMS/MS(XevoTQ XS, Waters
Eschborn, Germany). Reference intervals werealculated according tothe guidelines of the
American Society of Veterinary Clinical Pat hol og
software (Biostatistiques). T4 and T3esults by LC-MS/MSand CLIA (T4immulite 2000 XPi,
Siemens, Germany; T3AdviaCentaur XPT, Siemens, Germanyyere compared.

Results. Thefollowing reference intervalswere calculated: 13.77—-59.46 nmol/l for T4, 0.777
2.196 nmol/l for T3 and 0.1670.819 nmol/l for rT3. The average intraand inter-assay-

precision CVs (%) for T4, T3 and rT3 were 2.88%2, 3.60 and 5.64,6.17, 7.00,respectively.
Pearson correlation coefficients (r)for T4 and T3neasurements by CLIA and LEMS/MS were
0.90 and 0.71, respectively.

Conclusion. LC-MS/MS providesaccurate measurementsfor T4, T3, and rT3, and shows strong
correlation with CLIA for T4n canine serum. The correlation was only moderate for T3 showing
need for further investigation.

Keywords: dog, T4, T3sT3, reference interval, LEMS/MS
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Background.

Hermann's tortoise (Testudohermanni) is widespread across Mediterranean Europe.
Hematological analyses are pivotalfor health assessment in this species,where clinical
signsare oftensubtle. Therecently validated SysmexXN-

V hematology analyzerenables rapid blood cellcounts in this species, potentially improving dia
gnostic turnaround time. However,there are no

information about the accuracy of hemoglobin measurement.

Objectives.

Toassesstheagreementbetween Testudohermanni hemoglobin measurementobtained using
Sysmex XNV andthe point —of —care hemoglobinometer Hemocue201+, already used

for other mammalian andnon —mammalian species.

Material and Methods.

Heparinizedwhole blood from 150tortoises was collected for clinical

monitoring purposes. All the sampleswere analyzedwithin 24

hours. Hemoglobin concentrationwas determined using SysmexXN-

V, which employs a cyanide-free sodium lauryl sulphatedetection method, and
Hemocue201+,which uses sodium deoxycholateto lyse the erythrocytes.

Results.

The Bland-Altman difference plotrevealeda statistically significant negativebias (BIAS-0.75;
p < 0.0001) with Hemocue201+ resultsonsistently higher. The Passing 8ablok regression
analysisindicated both constant and proportional errors(intercept 0.35, 95% CI: 0.19-0.58;
slope 0.79, 95% CI: 0.75-0.82). Amoderate correlation was found between the two methods (r
= 0.68).

Conclusion.

Basedon the assumption that hemoglobin values should approximate one —third of

the packed cell volume, hemoglobin measured using Hemocue201+gavethe best results. The
discrepancy between methods may stem

from reduced erythrocyte lysis efficiency or differentstain specificity of the SysmexXN-V to non
—mammalian cells, possibly due to their differentphysico —chemical properties.

Keywords: Hemocue201+,Hemoglobin, SysmexXN-V, Tortoises
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Background. The Sysmex XNLOOOV implemented a new channel (PL-F) to quantify platelets
and immature platelet fraction in mammals. Its application in birds appears promising. The
hyacinth macaw (Anodorhynchus hyacinthinug, a vulnerable species, benefits from
hematological monitoring under captivity. Manual hematological methods remain the standard
in birds but are time.consuming; implementing an automated approach would represent a
valuable advancement.

Objectives. To create a gating strategy for white blood cells (WBC) using the PEThannel,
and to evaluate the performance of the Sysmex XMI000V in measuring hemoglobin
concentration (HGB) and hematocrit (HCT) ii\. hyacinthinus, comparing results with manual
methods.

Methods . Twentyeight samples were obtained from 16 healthy adult hyacinth macaws.
Manual methods included microhematocrit centrifugation, cyanmethemoglobinbased HGB
guantification, and WBC counts using NattHerricks staining solution and improved Neubauer
hemocytometer. Automated analysis was performed using Sysmex XNOOOV (3.0700).
Results. Preliminary results showed that Sysmex HTC values correlated with manual
measurements (r = 0.972) with a mean bias of 2.06% (95% &0.50 to 5.62), indicating a
systematic proportional bias. HGB values showed moderate correlation (r = 0.762) with a
negative bias of1.71 g/dL (95% CI-4.83 to 1.40); three samples were excluded due to low
volume. WBC counts using the PL-F gate correlated moderately with manual couts (r = 0.772)
with a mean bias 0f~0.801 x109/L (95% Ck6.77 to 5.17), also indicating a proportional bias.

Conclusion . Preliminary results support the use of Sysmex XH8l000V for automated
hematological assessment inA. hyacinthinus with clinically acceptable agreement to manual
methods.

Keywords. Sysmex XN1000V, PLTF channel, avian hematology, hyacinth macaw, leukocyte
count, gating strategy
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