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. Electroforese: Meetprincipe

Serumeiwitten zijn neg geladen bij een
alkalische pH 8.6 - 9.0

pH wordt constant gehouden dmv
bufferoplossing en vormt de mobiele fase
onder invloed van een elektrisch veld
migreren ze naar de anode

de migratiesnelheid is afhankelijk van hun
algehele lading, vorm en grootte



Technieken

1. Cellulose Acetate Electrophoresis (CAE)
2. Agarose Electrophoresis (AGE)

3. Capillary Zone Electrophoresis (CZE)



Meettechnieken - CAE

Gel-gebaseerd

Scheiding: lading en grootte
Meting: kleuring en densitometrie
Voorbereiding gel moeilijk
reproduceerbaar

Verouderd en zo goed als  «
verlaten

CAE




Meettechnieken - AGE

e (Gel-gebaseerd

e Scheiding: lading-massa ratio
o grotere porien dan CAE
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Meettechnieken - CZE

Migratie doorheen capillair
Zeer hoog voltage (9000V)
Scheiding: lading-massa ratio  «a

Meting: UV spectrofotometrie AAN\
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Meettechnieken - CZE

CZE
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Hond (l
e Automatiseerbaar > jl\
e Geen kleuring AP
e Snelle doorlooptijd .
i (i - 052
e Hogere resolutie (ie meer pieken) ‘



Meettechnieken - overzicht
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CZE vs AGE
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Humaan fracties richtlijnen

CAE - AGE

e Albumine = eerste piek
e a2 - beta = midden
e gamma = |aatste piek

Gaat niet altijd op voor dieren



Hond

Normaal
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Lever
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Hond

% B-globuline
> Lever
m Fibrinogeen
Complement
CRP
Ferritin
Transferrin

B-lipoproteinen
> IgA
> IgM
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Hond

/
A X4

gamma-globuline
> Synthese
m Plasmacellen
m B-lymfocyten
> Humorale immuniteit
m Antistoffen
m Chronische inflammatie
m IgE
m [gC
> C(CRP
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Normaal patroon
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Pre-analyse

< Hemolyse

VYVY

Geen hemolyse toegelaten

Hemoglobine : migreert naar zone tussen alfa2 en beta fractie
Hoe meer hemolyse, hoe meer afwijkingen

Verlaagt concentratie aan Haptoglobine
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Hemolyse
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Hond

SPE graph 1310-41369

* Lipemie
> (Chylomicronen en lipoproteinen
storen migratie van andere moleculen

Album,
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Lipemie
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Lipemie + Hemolyse

SPE graph 1310-40832 SPE graph 1310-41127

SPE graph 1310-40425




Serum vs Plasma

+ Fibrinogeen

|

(vb Kat)
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Serum vs Plasma




Hyperproteinemie

% Niet-Selectief: PANhyperproteinemie
> Totaal eiwit gestegen
> Alle eiwitten (in gelijke mate) gestegen

¢ Altijd Hemoconcentratie (dehydratatie)
> Lich. onderzoek en anamnese!!!

> Labo
m Erythrocytose

m Prerenale azotemie
m Hypersthenurie? ath. van de oorzaak!



<

0
%

Hyperproteinemie

Selectief
> TP normaal of gestegen
>  Sommige eiwitten meer gestegen dan andere

(globulinen)
> Wat als ontsteking EN dehydratatie?

Hyperalbuminemie?

> Fout labo of lipemie
> Prednisolone langdurig of Cushing?

> Hepatocellulair carcinoom (1 geval)



Hond Hyperproteinemie

SPE graph 1310-41369

 Acute fase respons
> selectieve stijging van de
alfa-fractie

SPE graph 1310-40245 SPE graph 1310-41428
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Matige acute fase respons

SPE graph 1310-40137

SPE graph 1309-42290
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Sterk acute fase respons

SPE graph 1310-40176

SPE graph 1310-40137




Hond Hyperproteinemie

< Acute fase respons INFLAMMATION
> selectieve stijging van de
alfa-fractie L1 IL6 TNF
> meestal weinig invlioed op v‘v
TP T @ Ny _ - e
> (Gestegen synthese in A 7/ \m
hepatocyten o.i.v. Cytokines """’;";"‘ -
(IL-6,...) S B




Ontsteking
ACUTE ONTSTEKING 2-7 DAGEN

% Geen tot milde stijging TP
< HyperGlobulinemie (APP)

m a1- en/of a2 fractie
m Gestegen fibrinogeen

% Mogelijks een MILDE hypoalbuminemie of een
laag-normaal albumine (half-waardetijd 8d.!!!)
A hematologie

Table 2.16. Major leukogram patterns (see the texx for species differences, especially for cande)

| Cr P o
Acute inflammatory with endotoxemia : : WRI : WRI




Ontsteking
ONTSTEKING >7 DAGEN

 Milde tot uitgesproken stijging TP
> Hyperglobulinemie
m al- en/of a2 fractie
m Gestegen fibrinogeen
> Polyclonale gammopathie
% MILDE tot matige hypoalbuminemie
% A hematologie : Anemia of Inflammatory disease

< Table 2.16. Major leukogram patterns (see the texx for species differences, especially for cande)
Sepm 'y wn
i X e | | | I N |
2401 wii-1
I infla R R WRI-T X
v T Tenkocyioms KT aligh : |
Mhvssodogic leukoovioss ! 1 WKI ! WRI I
wie overwhclming inflammaton : wiri-1 WRI
Acute inflammatory with endotoxemia : : WRi-1 - WRI
scanl pophisi } i : Wi RI
Incffective neutropoicsis ! ! WRI WRI WRI-T
Hyy HOCONK SN WRI WRI WRI R1-1 RI
I plass
plastic ccll | wed typical Rl
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Hypergammaglobulinemie |
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Hypergammaglobulinemie

SPE graph 1310-40137

SPE graph 1309-41678
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Hypergammaglobulinemie

MONOCLONAAL

POLYCLONAAL

Alb

|




Polyclonale gammopathie

% Oorzaken
> |nflammatoire aandoeningen
> |nfectieuze aandoeningen
> |Immuungemedieerde aandoeningen
> Tumoren

% Chronische aandoeningen
> polyclonale response: verscheidene
iImmunoglobulinen
> clonale expressie van verschillende cellijnen
m plasmacellen
m B-lymfocyten -

 Brede piek, brede basis, 3 of gamma ‘




Table 2d. Diagnoses for cats with abnormal SPE results (y globulin abnomalities), organised according 1o the DAMNITV system.*” Categories with no cases are not ilustrated (de-
generative, raumatic). Cases with more than one SPE abnormalty feature in all relevant categoriesirows. Cases with >1 diagnosis within the same DAMNITV category are illustrated
in bold type. Cases with =1 diagnesis in different DAMNITV categories are llustrated in italics in all relevant categories/columns but count as one case to the lotal cases with each SPE

abnormality.

SPE
aboormality /
DAMNITY
Eroup

Total Nodiagnosss  Anomalous
cases (% reached (otal (tbotal cases < 5)  (total cases < 4)

of 136 cases « 23)
cats)

Vascular
(sotal cases < )

Metaboli Infectious mflamanatory

Neoplastic
{total cases = 14) (total cases = &3 cases)

Traumatic
(total cases < 1)

Miscellaneous
(hotal cases <9

Increased v

Duocrvased ¢

Bl (946) &

3@y

PSS ()
Calicimiras/ Ayperiension (1) i
wasopbaryngaal  Chrowic rewal
stewons (1)

Hyperthyrovdian/
fypertension (1)
Génginitis amd
cerhellar infarcts (1)

Hyperthyroafiss’  Pulmonary carcinoma

FIP (suspected) (21)
FIP (confirmed) (14)

Myalond lewksemin®IV (1) 1BD (neutrophilic/
Lymphoma {5) hmnphocytic) (1)

Splenic plasmacytoma  1BD (lympheplasmacytic) (2)
Endocanditis (1)
Dermatophytosis (1)
Noo-bealing wound (1)
Neuteophilic cholangitis {1)

falwre emd
Sowepeitis (1)

. fconfiemed) (1)
Splenic plasmacytoma
tsuspected) (1)

stenests (1)
Uveitis (cause unknown) (1)
Chrowic renad faiTiire asd
pwdonepfiritis (1)
Myeopeoliferative disease (FIV
postive) (1)
IMHA (1)
Otitss media (1)
Lymphoproliferative rhinitis/
chromic alrway disease (1)
Lymphadenitis {3 srews) {1)
Lymphadenitis {cause unknown)
i
Lymphoid hyperplasia and
mflamenatocy skin disease (1)
Inflammatory CONS dasease (1}
Oflubanws tricspes indection (1)
Alterraria csteomyelites (1)
Chromic rhinitis¥ IV positive (1)
Pancroatits (2)
Muysload Tesdasenig 5TV (1)
Gingiitss anf cenebvllsr infarcts (1)
Hepatic Lysphoma (1)
lipidosis (1)

Bone marrow
dusorder (red cell
S 3

wrrest) (1)

Colonic
intussusception (1)
Megaoosophagus
(Causa

uslesown) (1)

Chylothoeax (1)

FIP = feline infectious peritonitis, [BD = inflammatory bowel disease, DCM = dilated cardiomyopathy, PSS = portosystemic shunt, IMHA = immune mediated haemo-
lytic anaemia, CNS = central nervous system.

Serum protein electrophoresis in 155 cats

Samantha S Ta¥lor BVethod, CortSAM, DIPECVIM-CA, MRCVS '*, Simon W Tappin ma, vetMs, Centsam,
pipecviM-ca, MRcvs %, Steve J Dodkin esc, usc’, Kostas Papasouliotis ovm, pho, DipRcPath,
DIpECVCP, mcvsz, Domingo Casamian-Sorrosal pvm, CentSAM, CentvC, MRCVS ',

Séverine Tasker Bsc, BVSe, PhD, DSAM, DIpECVIM-CA, PGCortHE, MRCVS '

%



Polyclonale gammopathie
Kat

N/ coq o
*%* Meest voorkomende afwijking 33%

> Polyclonale gammopathie

> + Compensatoire hypoalbuminemie

¢ Onderliggende oorzaak

> (Chronische infecties

B Bacterieel, viraal, mycotisch, parasitair

> (Chronische ontstekingen Serum protein electrophoresis in 155 cats

Samantha S Taxlor BVethod, CortSAM, DIPECVIM-CA, MRCVS '*, Simon W Tappin ma, vets, Certsam,
. IBD pipECVIM-CA, MRcvs %, Steve J Dodkin ese, msc?, Kostas Papasouliotis ovm, Php, DipRCPath,
DIpECVCP, uacvsz, Domingo Casamian-Sorrosal ovm, Centsam, Cenve, mrcvs',
Séverine Tasker Bsc, BVSe, PhD, DSAM, DIpECVIM-CA, PGCortHE, MRCVS

m [MHA



Kat

F I P SPE graph 1310-40137

SPE grapn:1310:49642 SPE graph 1310-41469

SPE graph 1310-40914 SPE graph 1310-40417
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Kat - FIV+, FIP+, creat 6.9 mg/dL

Albund)
i,

SPE graph 1310-41422

SPE graph 1310-40137




Oligoclonale gammopathie

 Nauwe piek op een polyclonale
gammopathie OF twee pieken

»» Qorzaken
> Erhlichiose
> FIP

> Leishmaniose



Monoclonale gammopathie

< Nauwe piek, nauwe basis
> = Paraproteinemie
> meestal beta- of gammafractie!!!!
> ae-fractie: abnormale 1G (neo!)

SPE graph 1310-42005
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SPE graph 1310-40137

Monoclonale piek |

SPE graph 1310-42005
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Monoclonale gammopathie
Kat

SPE graph 1310-42005

** Zelden : 4/155 katten

*¢ Onderliggende oorzaak
> Plasmacel neoplasie 2

m Multipel myeloom

B Plasmacytoom extramedullair

> Lym phoma 1 Serum protein electrophoresis in 155 cats
Samantha S Ta¥lor BVethed, CortSAM, DIPECVIM-CA, MRCVS ' *, Simon W Tappin Ma, vets, Certsam,
> F I P 1 DipECVIM-CA, MRcVs ', Steve J Dodkin esc, msc?, Kostas Papasouliotis ovm, Php, DipRCPath,

pipecve, macvsZ, Domingo Casamian-Sorrosal bvi, CensaM, Centve, MRCYS ',
Séverine Tasker Bsc, BVSe, PhD, DSAM, DIpECYIM-CA, PGCortHE, MRCVS '

** Andere studies

> Lymfocytaire plasmacytaire stomatitis (uitzonderlijk)
> Anaplasmose (zeer zelden) (R



Monoclonale gammopathie
Kat

Primary bronchial carcinoma
associated with bone marrow
metastasis and paraneoplastic
monoclonal gammopathy in a cat

A

,' { Mario Cervone' and Stéphanie Beurlet?
[
"""‘—'_/__ - r— - r— - Journal af Faine iMdedicine and Surpa|
J Qpeany Reports
15
Figure 1 Protein electrophoresis of serum indicating a narrow © The Author(s) 2016

spike in the gamma (y) region




Monoclonale gammopathie
Kat

NOTE

A Case of Feline Macroglobulinemia

Takatsugu YAMADA, Akic OGURA, Jun INOUE, Hajime TSUJIMOTO,
Kenichiro ONO, Naoaki GOTO", Isamu TOMODA,
Kosaku FUJIWARA", and Kazuya USUI1
Department of Veterinary Medicine and Department of Veterinary Pathology'',
Faculty of Agriculture, Univernity of Tokyo, 1-1-1 Yaym, Bunkyo, Tokyo 113 Tumor Infiltration

(Received 21 December 1982/ Accepted 24 February 1983) Bone Marrow

Lymph Nodes
Spleen

!

Monoclonal Macroglobulinemia

/ \

Circulating IgM Tissue IgM
Hyperviscosity Neuropathy
Cryoglobulinemia Glomerular Disease
Cold Agglutinin Anemia Amyloidosis



Monoclonale gammopathie

TABLE 3: Location of monoclonal ‘spike” and diagnesis in dogs
with monoclonal gammopathies W
Location of mosoclonal spike Clagnosis {mmber of dogs)
al Mubiple mpeloma (1)
pt Mshigie ripeloma 1) §
B2 Spienic lasmacylema (1) 3
Lymphoma (stage V) (1) 5
T NO (1) &

Muliple tpelama (2)
Hegatic plasmacyloma (1)
NO N3 diagnesis seached /\\/\{)

FIG 3: Serum protein electrophoresis densitometer trace illustrating
monoclonal gammaopathy with the monoclonal ‘spike’ in the «-2
region and also exhibiting profound background suppression

Serum protein electrophoresis in 147 dogs

S. W. Tappin, S. S. Taylor, S. Tasker, S. J. Dodkin, K. Papasouliotis, ':.:‘
K. F. Murphy




Monoclonale gammopathie

o

¥ Prevalentie : zelden 8/147 5,7%

o

% Oorzaken bij de hond |

!
|
> Lymfoproliferatieve aandoeningen

l
m  Multipel myeloom

J/\’\ /\A.z-J’ \\WM

FIG 3: S erum pro electr pha d

ater trace II trating
monocl 9 mmop h w n noc p I -2
regio

m Plasmacytoom van de milt, lever, andere
m Lymfoom

m Chronische lymfoide leukemie

Serum protein electrophoresis in 147 dogs

(]
S. W. Tappin, S. S. Taylor, S. Tasker, S. ). Dodkin, K. Papasouliotis, ()
K. F. Murphy




Monoclonale gammopathie

< JAAHA 2002 Giraudel

Multipel Myeloom 9/18

Waldenstrom’s macroglobulinemie 1/18
Chronische lymfoide leukemie 1/18

Lymfoom 1/18 Monoclonal Gammopathies in the Dog: A
P| ¢ 1/18 Retrospective Study of 18 Cases
asmacyloma (1986-1999) and Literature Review

Ehrlichiosis 2/18
Leishmaniosis 3/18

% 1 geval chronische pyoderma (JVIM)

% Dirofilariose vp%

YYYVYVYYVYY



Monoclonale gammopathie

¢ Multipel Myeloom 9/18
> Diagnose: 3 van 4 criteria
> Beenmerg
> Monoclonale gammopathie
m Dbiclonaal zelden
m niet-secreterend: zeer zelden
> Bence-Jones proteinurie
m light-chains; 25-40% "
m dipstick negatief!! {
> RX Osteolytische zones!! : :

Light Chains| ..‘.




Monoclonale gammopathie

¢ Multipel Myeloom 9/18
> osteolytische zones!!

m punch-hole”
> H60%; K10%!!




Monoclonale gammopathie

Waldenstrom'’s macroglobulinemie 1/18

>
>
>

VYV

zeer zelden

hond, kat, mens
lymfoplasmacytair lymfoom

m beenmerg (zelden milt, lever)
m nooit perifeer bloed
hyperviscositeit syndrome, stollingstoornissen, Ca,
cytopenies, cardiovasculaire en renale problemen
Dx: beenmergpunctie, cytologie

Tx: chemo:

m chlorambucil/predni

m melphalan/predni




Monoclonale gammopathie

: . -:.: :: .:' 'y ..‘ :a: .c .--..:..::.:1
. ,. .'o. ..' o..:: --..‘.. ..": . z?' S
< JAAHA 2002 Giraudel IO Ao ol g

> Multipel Myeloom 9/18
> Waldenstrom’s macroglobulinemie 1/18 foe ST
> Chronische lymfoide leukemie 1/18 .
> Lymfoom 1/18 -
> Plasmacytoma 1/18 &
> Ehrlichiosis 2/18

> Leishmaniosis 3/18

1 geval chronische pyoderma (JVIM)

“ Signs of Ehrlichiosis in Dogs = © e
o

o




Panhypoproteinemie

< ALLE fracties

\/

¢ Oorzaken
> Fysiologisch (jonge dieren)
> Proportioneel verlies
m Bloeding (acuut!!!!)
m GI verlies (PLE)
m Protein losing dermatopathy (!!Brandwonden)
0

Peritonitis,pleuritis, vasculitis “THIRD SPACE LOSS”
e NIET bij hartaandoeningen indien normale lever

€ Herhaalde abdominocentese zonder problemen?

> Proportioneel gedaalde synthese???
m alb. en APP: lever g
m globulinen: lymfocyten en plasmacellen



%*

%*

N/
%*

%*

Hypoproteinemie
Bloeding

<12u (tot 24u)
> Hct, Hb, Telling, Totaal Eiwit NORMAAL
> I!lklinische tekens!!

m hypotensie

m grauwe mucosae, CRT+++

12u-3d.
> Hct, Hb, Telling, Totaal Eiwit LAAG
> Interstitieel vocht naar bloedbaan

3-7d.
> Hct, Hb, Telling LAAG
> Totaal Etwit NORMAAL

2-4 weken Normaal



Hypoproteinemie

PLE

7/

¢ Verlies van eiwit via intestinale secretie
> Veralgemeende aandoeningen slijmvlies
> Aandoening lymfoide systeem
>> Intestinale bloedingen
% Ziekten
>>  Veralgemeende aandoeningen van het slijmvlies
B Lymfoom, IBD, eosinofiele enteritis, parvo
> Lymfangiectasie
>>  Bloedverlies
B Trichuris, ancylostoma
B Tumoren
B Parvo
% Beginfase: soms alleen albumine gedaald



Hypoalbuminemie

% Verlies % Sequestratie en
> PLE Dilutie
> PLN (glomerulonefritis) > Effusies
= Derrpaal - > QOverhydratatic
> Septische Peritonitis > Hartfalen

¢ Verminderde < Opname
productie > Malnutritie/Dieet
> Leverfalen (cirrhose) > Malabsorptie
> Acute Phase response > Maldigestie

> (Cachexie



Kat

Levertumor - hypoalb

SPE graph 1310-40114

SPE graph 1310-40137




Hypoalbuminemie

7/

% Anamnese
> Dieet/Rantsoen
> Bloedingen (uitwendig)

¢ Lichamelijjk onderzoek

% Labo

> Urine
m Eiwit en eiwit/creatinine ratio urine
m Sediment

> Faeces: parasieten!!

> Bloed
m leverenzymen, galzuren |
m TLI 0%
m VitB12




Hypoalbuminemie

 Echografie

\/
%

N/
) X4

> nieren

> lever (tumor, .....)
> darmen!!!

> effusie

Cytologie

> opgezette (mesenteriale) Inn

> lever
Biopten!!
> darmen
> lever

Mild hypoalbuminaemia

Albumin concentration hypoalbuminaemia
Dogs 24.29 ghitre Albumin concentra tion
Cats  22:26 gAitre Dogs «24 glitre
Cats  «22 plitre
Is globulin elevated?
Y
Negative acute Effusion present? EHUSION Present? e
phase response
Investigate cause of Yes Yes No
elavated globulin
Does effusion contain Does effusion contain
protein »25 g/litre? protein »25 gflitre?

No

Recheck animal's hydration
status and albumin concentration
Investigate as for moderate
to severe hypoalbuminaemia

Investigate cause
of effusion

L

Urine protein:creatinine ratio »10?

N

Protein losing nephropathy

No

Check liver function,
Pre- andior postprandial
bile acids elevated?

Investigate hepatic disease / luo
(iver ultrasound, coagulation

screen, liver biopsy)

Investigate protein losing enteropathy
(gastrointestinal biopsy, faecal ay-pr
inhibitor)




Hypoalbuminemie

Albumine < 2 g/dl
Bepaal AT3 TEG

Voie Intrinséque Voie Extrinseque

(Contact) (Facteur Tissulaire)
Lésion endothéliale
1 Trauma
. l’ L TFPI

X Xila /
VR \ # \
X1 Xla Vila Vil

N T = Facteur Tissulaire —— Trauma

IX IXa_Villa | v
» . ;
% /\ /\X | Antithrombine
_,,"" a , ~
Prothrombine (Il);.‘—» Thrombine (I1a)

Voie Commune

- VJ ~Fibrinogéne (1) Fibrine (la)
- ) » \
x Xllia X

Protéi )
rotéine C activé Hopatunisis

{ Inhibition
~» Activation

TProtéine S

Protéine C + Thrombom‘oduline

O wMS

ROTEM® de/ta

ROTEM® trodoy

ROTEM"® technology

Oncilatiog wis (+- 475" )
<}

I thrombocytopenia
: or
low fibrinogen



Hypoalbuminemie
PLN

I I International
S Renal Interest Society

IRIS Staging of CKD (modified 2017)

UP/C value Substage
Dogs Cats
<0.2 <0.2 Non-proteinuric
0.2t0 0.5 0.2t00.4 Borderline proteinuric
>0.5 >0.4 Proteinuric

Controleer 2 stalen met 14 dagen tussen
UPCR >3 Significante proteinurie e
Glomerulonefropathie



Hypoalbuminemie
PLN

Volume 27, Issue s1

Special Issue:International Renal Interest Society

Consensus Clinical Practice Guidelines for Glomerular

Disease in Dogs

Pages: S1-S75

November/December 2013


https://onlinelibrary.wiley.com/toc/19391676/2013/27/s1
https://onlinelibrary.wiley.com/toc/19391676/2013/27/s1
https://onlinelibrary.wiley.com/toc/19391676/2013/27/s1

Table 3. Diagnostic priorities based on canine glomerular disease tier.

Twer 11
Remal Protwinunia
Twr with Hypoalbuminemia withoul Twer 1
Uncomplicated Renal Proteinuria Azolemia Remal Proteinuna with Azotemia

Potentinlly Potentially Potentially
Essential  Recommended belpful  Essentinl Recommended  helpful  Essential Recommesded  helpful

Hx, PE, BPM X X X
CBC, Chem
UA + culture
UPCY!
Investigate (X) (X) X)
“evident”
extrarenal
discase
Abdominal . X X X
ultrasound
Chest . X X X
radsographs
Work-up for (X) (X) (X)
hypertension
Work.up for X X X
infections
deseasey”
Work-up lor X (X)
hypo-
albumanemia
Classify and X
work-up lor
arotemiy”
Renal biopsy* " X X X
AT, TEG, X X X
SDS-PAGE,
save samples
for DNA, ¢t¢

(]
(X) if appropriate; Hx, history; PE, physikal examisation, BPM, blood pressure measurement;, Chem, biochemical profile; UA, unnal- .zg.
ysis; AT, antthrombin, TEG, thromboclsstography, SDS-PAGE, sodium dodecy] sullate-agarose pdd ckelrophoress, e
*See text,
PA small minority of respondents made this recommendation,



Investigation of hypoalbuminaemia

Mild hypoalbuminaemia

Albumin concentration:

Dogs 24-29 glitre
Cats  22:26 gAitre

Is globulin elevated?
Y

Negative acute Effusion present?
phase response

Investigate cause of
elevated globulin

Yeu

Does effusion contain
protein »25 g/itre?

of effusion

Recheck animal's hydration
status and albumin concentration

No lvu ‘v;/ No

Investigate cause

Moderate to severe
hypoalbuminaemia

Albumin concentration

Dogs «24 gllitre
Cats  «22 9\itre

\

EHUSION Present T s

Yeou No

Does etfusion contain
protein »25 g/litre?

'
Perform urinalysss. if no

active sediment, check
proteincreatinine ratio

Urine protein:creatinine ratio »140?7

Protein losing nephropathy

Vlno

Check liver function,
Pre- and/or postprandial
bile acids elevated?

Investigate hepatic disease ves
(Viver ultrasound, coagulation
screen, liver biopsy)

inhibitor)

No

Investigate protein losing enteropathy
(gastrointestinal biopsy, faecal a,-protease




Hypo-albuminemie
PLE

Fecal o1-Proteinase Inhibitor Concentration in Dogs
with Chronic Gastrointestinal Disease

K. . Murphy, A. J. German, C. G. Ruaux, J. M. Steiner, D. A. Williams, E. J. Hall

< Merker voor eiwitverlies
> screening bij diarree: stijgt reeds voor hypo-alb!!

> Dbevestiging PLE =
> biopsie .
g 100 4 = s k4
40 § = -
= ° z =% % *
. [ § 10 8%08 ®
g ® L8 MW @ g 3 o?o o) o
s T 0 -
g » . 2 0
o L. 5 o
- ° ] o 9
o O
(o] (&)
2%
s . . . . 0.14 O ..‘
o 0 100 1000 Greup 1 Group 20 Group 28

1 1
Fecal alpha-1 proteinase inhibitor (pg/g)



Echografie
Darmen Normaal Beeld

® Darm 5 Iagen Neemal Smal Intestira

o |lumen

O mucosa o

o submucosa

o muscularis SbMucosa

O Serosa - | MNusadsris
e Dikte S ceves

o hond vs. kat

o hond: gewicht —

. T Range of normal gastric and intestinal segment wall thicknesses
o duo/jejlileum Prw— —_—
— = o:::o




)

Wall thickness Cats Dogs Body weight | Duodenum Bod Jejunum

Duodenum 20-24 3-6
Jejunum 2.1-25 2-5
[leum 25-32 2-4




Echografie

e Echografisch onderzoek

O

O O O O O

Totale dikte van de wand

Lagen en respectievelijke dikte!!!!
Echogeniciteit van de lagen
Motiliteit (peristaltiek)
Aanwezigheid van vocht (lumen en abdomen)
Lymfeklieren

E Oomvang en vorm

m echogeniciteit

Verdeling van de letsels

m focaal

m multifocaal

m diffuus



PLE

Pathofysiologie
o lymfatische obstructie
o verhoogde permeabiliteit
m infiltratie: inflammatie vs. neoplasie
o mechanische oorzaken
m ulcus, erosie, congestie
Inflammatie
o |BDI!
Lymfangiectasie

Neoplasie
o lymfoom (adenocarcinoom?)

Parasieten (bloeding)



IBD

e Radiografie 000

e Echografie
o normaal !
o wand verdikt
m mucosa verdikt
m kat soms muscularis verdikt
o echogeniciteit

m Mmucosa: toegenomen
e diffuus
e gespikkeld
e |oodrechte striatie (lymfangiestasie)

o lymfeklieren
m normaal of matig vergroot
m normale vorm (langwerpig)



IBD
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Lymfangiestasie

% ANIMAL EMERGENCY CENTE| Boreham, Jennifer MI0.6 TIs0.3 12L-RS
01/20/09 23:27:28 SCT AEC 2674 Sarah ——lmmle- CatAbd

G "B
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Gn 40
Map B/
D
DR
14FR
AO




Lymfangiestasie
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Lymfoom: diffuus

e Radiografie 000

e Echografie
o +/- gelijk aan IBD!!!!
o normaal indien beperkt tot mucosal!!!
o verdikking muscularis
m eerder T-cel lymfoom

S Vet fntern Med 20010,24. 2849292

Ultrasonographic Evaluation of the Muscularis Propria in Cats with
Diffuse Small Intestinal Lymphoma or Inflammatory Bowel Disease

e
A. L. Zwingenberger, S. L. Marks, T. W. Baker, and P. I'. Moore o



Jouma' of Folng Moaanone and Surqery
2014 Vo CB12) 8035

Ultrasonographic thickening of the 5 S\t ara A 2013

muscularis propria in feline small

Fas s ang perissirs
SRQONUL.CO UOLrNASTFRIM SEEna ray

CO 10 77N0SGE 2X 34858505

intestinal small cell T-cell lymphoma

and inflammatory bowel disease

®SAG

Lise A Danlaux’, Michele P Laurenson’, Stanley L Marks?,
Peter F Moore®, Sandra L Taylor?, Rachel X Chen* and

Allison L Zwingenberger®

Ducdenum Jojunum
a
=
e i -
° ik o
e ! o
L=
:- = |
y - i
5 g
2 s ;2
: = = : s -
- i . PR, m
b
< H S
| — i
8 — .  —
- a i
—— ° —_—
| 14 14 L
Heatyy  ED  Lywgborsa Haty 120 Lympbkorm

(b)

Véar jem)

028 02 08 03N 00X 038 02

22

Ouodenum Jojunum
) 1
4. i
o !
! o -
Rd 5 =
o PR —
T : B i
e [—11 ;3 i
: ) , —t |
— Y
- :
i a1
8
=
FT' L e el | T
MHeakky WO Lymphorma Meatty IBC  Lymphora
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Lymfoom

e Lymfeklieren
o meestal rond
m Dbreedte>’%z lengte
o hypo-echogeen
o IBD
m eerder hyperechogeen
m normale structuur



Lymfoom
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Lymfoom
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Lymfoom
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Lymfoom
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Lymfoom
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Lymfoom




Gelokaliseerde darmtumor

e Radiografie
o massa (soms)
o ileus (soms)
o chronische onvolledige obstructie
m ‘gravel sign”




Gel

ocaliseerde darmtumor

e Echografie

O

O o oo o oo oo

>>>RX

wand verdikt

verlies van normale lagen!!!!

verlies peristaltiek thv tumor

ileus voor de tumor

soms abnormale lymfeklieren
lagnose

cytologie!!l biopsie!!

adenocarcinoom

lymfoom

leilomyoma, leiomyosarcoma



e e—————
Figure 13.

06
Longitudinal sonogram of duodenum of a dog with smooth- .‘.:.

muscle tumor. The mass is echogenic and homogeneous.
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Serosal Patching




2. Acute Phase Proteins APP

% 3 belangrijke eigenschappen
> Zeer snelle respons : vroegste marker van ontsteking

> Niet specifiek
> Species athankeljjk

¢ Biologische rol : niet goed gekend
> Modulatie immuun respons en ontstekingsreactie

> Bescherming tegen infectie
> Herstel beschadigd weefsel



2. Acute Phase Proteins APP

“ MAJOR APP’s *‘
lage circulerende concentraties
sterke stijging 10-100*

snelle stijging 24-48u

VVYVY

snelle daling

+ Hond

> CRP, SAA
<+ Kat

> SAA, &GP




2. Acute Phase Proteins APP

R/
0%

Moderate :
> matige stijging 2-10*
> trage stijging 4-7d.

> graduele daling —

Negative : daling
Hond

> Moderate : Ceruloplasmine, Haptoglobin, AGP
> Negative: Albumine, Transferrine

Kat

> Moderate : Haptoglobin




2. Acute Phase Proteins APP

*¢* Pre-analytische factoren

> [eer stabiel
> Beperkte invloed van anticoagulantia —
> |nvloed van hemolyse, lipemie en bilirubinemie

B Afhankelijk van marker
B Afhankelijk van de testmethode

Table 2. Effects of interfering substances in some methods for analysis of acute phase peoteins,”’ "%

Acute Phase Prolein Method Hemolysis Lipemia Bilirubinemia
C-reactive protein (CAP) ELISA lncreasad* Incressad® Decressad*
Immuncturbidimatnc Decreased by 905 when Hb = 80 mg/dl Not avakated Not evaluated
Serum amylod A ELISA No effect No effect No effect
Haploglobia (Hp) Speciropholometric Decreased by 25-30% maxisum when No effect No effect
Hb = 0.3-10 mg /m '.
Immunsturbidimatric Decreased by 70-30% when Hb =25 mpil Increased when Snghycendes =100 mg‘dl Not evaluated ..:.
Caruloplasmin Spectrophotometeic Increasad when Hb <2.5 mp'd.; Incressed® Increased” [

decreasad when Wb >2.5 mp'aL*

*No sgnécant impact on clinical Inserpretation




2. Acute Phase Proteins APP

% Biologische factoren

>

V.V

V.V

Normaalwaarden afhankelijk van testmethode
m Gebruik referentiewaarden van het labo!!!

Geen invloed van leeftijd bij gezonde dieren

m Vvolwassen sterkere stijging

Beperkte invioed van ras

Geen invloed van geslacht

m stijging tijdens de dracht

Geen circadisch ritme, geen dag-dag variatie
Corticoiden

m CRP SAA: geen invioed <%
m Haptoglobin : stijging ®



2. Acute Phase Proteins APP

<% Vergelijking APP-WBC
> Stijgen vroeger dan WBC!!!
> APP 6" sensitiever
m Stijgen zelfs als WBC normaal blijven
Stijgen ook indien problemen met beenmerg
Dalen sneller : monitoring mogelijk
Stijging altijd significant: specifiek
m !Isubklinische aandoeningen!!!
Geen invloed van corticoiden
Langere stabiliteit voor analyse 52,

VVYVY

V.V



2. Acute Phase Proteins APP
% Vergelijking APP-WBC

> Stijging altijd significant: specifiek
> (Geen invloed van corticoiden

% Neutrofilie

> Fysiologische neutrofilie (adrenaline) K>H

A. Normal neutrophil kinetics and pools

dNS

1
1 I
B ‘(; MatNP !

E. Physiologic (shift) neutrophilia

[ : U}
S ProNP ' MatNP : %

1

C m:}u lating ‘.neutrophils

T T Ty T e
; - 2|
Qid )
. ‘ B

Marginated neutrophils
T Ll AR /fA-\\
& :O,-—T - T-:Co 1 @ - |
=~ & O™ ' & ®
O o A , \ & E )
bl SRR, IR R




2. Acute Phase Proteins APP

% Vergelijking APP-WBC
> Neutrofilie
> Steroid geinduceerde neutrofilie H>K (Haptoglobine!!)

m endogeen
m exogeen

A. Normal neutrophil kinetics and pools Circulating heutrophils
. : o e Hey . T
1 1 f . t
® ProNP : MatNP !

G & Y o
D. Steroid neutrophilia

: = —‘-.—Cs_ r = —C-; ,... 5, 3 P2 R
' " . & ; y \ o
® ProNP MatNP 2} e an & e
: DT i 1 B
' L i, -— - Gag s B e ._-_ ERRTa P \ 1 &

dNS

-

N - -




2. Acute Phase Proteins APP
% Vergelijking APP-WBC

>
>

Stijging altijd significant: specifiek
Geen invloed van corticoiden

% Neutrofilie

>
>

VYVYY

Fysiologische neutrofilie (adrenaline) K>H

Steroid geinduceerde neutrofilie H>K
m endogeen
m exogeen

Reactieve neutrofilie
Paraneoplastische neutrofilie
Leukemie bas!

CLAD en TNS



A canine model of Cohen syndrome: Trapped
Neutrophil Syndrome

Jeremy R Shearman'< and Alan N Wilton'~

Leukocyte Adhesion Deficiency in Children and
Irish Setter Dogs

THOMAS R. BAUER, JR., YU.CHEN GU, KATE E. CREEVY, LAURA M. TUSCHONG,
LISA EMBREE, STEVEN M. HOLLAND, ROBERT A. SOKOLIC, AND DENNIS D. HICKSTEIN




2. Acute Phase Proteins APP

% Toepassingen

> Diagnose van inflammatoire aandoeningen
> Diff. Diagnose
> Monitoring van de evolutie

> Prognose”?

< Hond>Kat



2. APP: CRP

FULL PAPER linical Pathology

C-Reactive Protein Concentration in Dogs with Various Diseases

Masaaki NAKAMURA", Masashi TAKAHASHI", Koichi OHNO'™*, Akiko KOSHINO'", Ko NAKASHIMA",
Asuka SETOGUCHI", Yasuhito FUJINO" and Hajime TSUJIMOTO"

" Department of Veterinary Internal Medicine, Graduate School of Agricultural and Life Sciences, The University of Tokyo, I-1-1 Yayou,
Bunkyo-ku, Tokyo 113-8657, Japan

{Received 29 March 2007/Accepted 26 September 2007)

4% Chirurgie
> Snelle stijging (binnen de 24u)
> Stijging athankelijk van operatie trauma (bv. Orthopedie)

> Meestal zeer sterke daling bij verwijderen hechtingen
m  Op dat moment WBC nog sterk gestegen!! 1970



2. APP: CRP

%  Gl-stelsel
> Qastritis, ulcus (0.a. Door NSAID)
m !! GEEN STIJGING



C-reactive protein as a prognostic indicator in dogs with acute
abdomen syndrome

Angelica M. Galezowski, Elisabeth C. R. Snead, Beverly A. Kidney, Marion L. Jackson'

Table 1. Diagnosis and serum C-reactive protemn (CRP) concentrations at presentation (0 hr) and at 48-72 hr i 32 dogs with acute
abdomen syndrome.*

CRP (mg)
Dog no Dmagnosis 0 hr 4872 hr
1 Parvoviral enteritist 7 224
2 Parvoviral enteritis 19.2 21
3 Parvoviral enteritis 341 98
Rl Parvoviral enteritis 41.4 30.1
5 Parvoviral enteritis S8 19.6
6 Parvoviral enteritis 83 15.1
7 Parvoviral enteritis 63 9
8 Acute pancreatitis 4.7 13.6
9 Acute pancreatitis 146 50.2
10 Acute pancreatitis 51.3 42.1
11 Acute pancreatitis 25.2 37
12 Acute pancreatitis and peritonitist 328 NA
13 Acute pancreatitis and pancreatic carcinomat 202.5 91
14 Hemorrhagic gastroenteritis 293 145
15 Hemorrhagic gastroenteritis 18.5 12.8
16 Acute gastroenteritis 0.2 37
17 Acute gastroenteritis 23 0
18 Jejunal foreign bodyt 374 NA
—_ b e o T
0 Suspect gastnic ulceration 0 09
21 Gastric ulceration 0 0
2 Gastric dilatation and volvulus 0 6.8
23 Splenic hemangiosarcoma} 16.6 NA
24 Pyometra 725 17.9
25 Pyometra 86 332
26 Uninary tract rupture with septic peritonatis 16.9 139
27 Uroabdomen with septic peritonitisf 25.5 NA
8 Urolithiasis and urethral obstruction 0 0 ....
29 Possible urinary obstruction 0.9 9.4 ...
30 Immune-mediated hemolytic anemiat 140 47.6 @
3l Chocolate toxxcosis 04 02
iz Heatstroke 6 59
* CRP reference interval: 0-9 mg/l. NA = not available.
{ Euthanized.

1 Died.
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%  Gl-stelsel
> (Qastritis (0.a. Door NSAID)
> [BD: beperkte stijging 10-15 microgr/mL
m Afhankeljjk van de ergheid
m Monitoring mogelijk!!
m NB AGP en Haptoglobulin niet bruikbaar
¢ Enteritis, obstructie : sterke stijging

> (Geen invloed van niet inflammatoire aandoeningen
m EPI, SIBO, andere



C-reactive protein as a prognostic indicator in dogs with acute
abdomen syndrome
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Table 1. Diagnosis and serum C-reactive protemn (CRP) concentrations at presentation (0 hr) and at 48-72 hr i 32 dogs with acute
abdomen syndrome.*

CRP (mg)

Dog no Dmagnosis 0 hr 4872 hr
1 Parvoviral enteritist 7 224
2 Parvoviral enteritis 19.2 21
3 Parvoviral enteritis 341 98
Rl Parvoviral enteritis 41.4 30.1
5 Parvoviral enteritis S8 19.6
& Parvoviral enteritis LX) 51
7 Parvoviral enteritis 63 9
8 Acute pancreatitis 4.7 13.6
9 Acute pancreatitis 146 50.2

10 Acute pancreatitis 51.3 42.1
11 Acute pancreatitis 25.2 37
12 Acute pancreatitis and peritonitist 328 NA
13 Acute pancreatitis and pancreatic carcinomat 202.5 91
14 Hemorrhagic gastroenteritis 293 145
15 Hemorrhagic gastroenteritis 18.5 12.8
16 Acute gastroenteritis 0.2 37
17 Acute gastroenteritis 23 0
18 Jejunal foreign bodyt 374 NA
19 Lincar foreign body 22 17.8
Z Suspecl gasine ulceration ) 0y
21 Gastric ulceration 0 0
2 Gastric dilatation and volvulus 0 6.8
23 Splenic hemangiosarcoma} 16.6 NA
24 Pyometra 725 17.9
25 Pyometra 86 332
26 Uninary tract rupture with septic peritonatis 16.9 139
27 Uroabdomen with septic peritonitisf 25.5 NA
8 Urolithiasis and urethral obstruction 0 0 ....
29 Possible urinary obstruction 0.9 9.4 ...
30 Immune-mediated hemolytic anemiat 140 47.6 @
3l Chocolate toxxcosis 04 02
iz Heatstroke 6 59
* CRP reference interval: 0-9 mg/l. NA = not available.
{ Euthanized.

1 Died.
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% Gl-stelsel

> (Qastritis (0.a. Door NSAID)

> [BD: beperkte stijging 10-15 microgr/mL
m Afhankeljjk van de ergheid
m Monitoring mogelijk!!
m NB AGP en Haptoglobulin niet bruikbaar

¢ Enteritis, obstructie : sterke stijging

> (Geen invloed van niet inflammatoire aandoeningen

m EPI, SIBO, andere
% Pancreatitis
> Monitoring!!!
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Table 1. Representative discases with significantly high plasma CRP levels

CRP (mg/dh Number of dogs
Discases® (n) Maodan®** Min. Max. =1 mg'dl (%) =10 mg'dl (%)
Pyomnetra ? 20,0 15 =20 T (100%) £ (71%)
5 15.0 &1 20 5 (100%) 1 (60%)

Hemangwsarcoma .5 ?6 3.1 16 (40%)

£ (100%) -]

Nasal ademocarcinoms 5 6.7 0l 9 4 (30%%) 0 (0%)

Immune-mediated hemolytic amemia 35 6.5 0 =20 0 (88%) 9 (26%)

Cholangrocellular carcinoms 7 6.3 01 19 & (86%) 2 (29%)

Acuse hymphoblastic leekemia [ 45 0.1 >20 S (83%) 1 (17%)

Malignant histiocytsosis 16 43 03 =20 11 (6%%) 4 (25%)

Lymphoma 127 35 (V] 20 91 (72%) 26 (21%)

Bronchopneunsonis/ Pnesmonia 16 i3 0z I 12 (75%) 1 (6%)

Malignant mesothelicna 7 27 07 15 £ (M%) 1 (14%)

Demodicosis 7 26 0 7.1 5 (TI1%) 0 (0%)

Chronic hepatitis ? 1.6 0 9.7 4 (™) 0 (0%)

Cardisc tamponade 6 1.5 07 6.7 3 (50%) 0 (0%)

Myelodysplastic syndrome 5 1.5 0 4 3 (60%) 1 (20%)

Intestinal adenocaranoma 13 1.0 Q 4 £ (62%) 3 O(23%)

Immune-mediated thrombocytopensa 7 1.0 0 12 4 (3% 1 (14%)
* Discases (n=5) in whach the median of the CRP coacentration exceeded the reference range (2! mg/dl) were shown. ..
“* CRP values hagher thas the messurement limat (=20 mg'd) were statistically analyeed as 20 mg'df, ..:.



C-reactive protein as a prognostic indicator in dogs with acute
abdomen syndrome

Angelica M. Galezowski, Elisabeth C. R. Snead, Beverly A. Kidney, Marion L. Jackson'

Table 1. Diagnosis and serum C-reactive protemn (CRP) concentrations at presentation (0 hr) and at 48-72 hr i 32 dogs with acute
abdomen syndrome.*

CRP (mg)

Dog no Dmagnosis 0 hr 4872 hr
1 Parvoviral enteritist 7 224
2 Parvoviral enteritis 19.2 21
3 Parvoviral enteritis 341 98
Rl Parvoviral enteritis 41.4 30.1
5 Parvoviral enteritis S8 19.6
6 Parvoviral enteritis 83 15.1
7 Parvoviral enteritis 63 9
8 Acute pancreatitis 4.7 13.6
9 Acute pancreatitis 146 50.2

10 Acute pancreatitis 51.3 42.1
11 Acute pancreatitis 25.2 37
12 Acute pancreatitis and peritonitist 328 NA
K Acule pancrealilis and pancrealic carcimomaty 2025 £
14 Hemorrhagic gastroenteritis 293 145
15 Hemorrhagic gastroenteritis 18.5 12.8
16 Acute gastroenteritis 0.2 37
17 Acute gastroenteritis 23 0
18 Jejunal foreign bodyt 374 NA
19 Lincar foreign body 22 17.8
0 Suspect gastnic ulceration 0 09
21 Gastric ulceration 0 0
2 Gastric dilatation and volvulus 0 6.8
23 Splenic hemangiosarcoma} 16.6 NA
24 Pyometra 725 17.9
25 Pyometra 86 332
26 Uninary tract rupture with septic peritonatis 16.9 139
27 Uroabdomen with septic peritonitisf 25.5 NA
8 Urolithiasis and urethral obstruction 0 0 ....
29 Possible urinary obstruction 0.9 9.4 ...
30 Immune-mediated hemolytic anemiat 140 47.6 @
3l Chocolate toxxcosis 04 02
iz Heatstroke 6 59
* CRP reference interval: 0-9 mg/l. NA = not available.
{ Euthanized.

1 Died.



ORIGINAL RESEARCH

C-reactive protein concentration in dogs with primary immune-
mediated hemolytic anemia

] Christine Griebsch', Gisela Arndt?, Jens Raila®, Florian J. Schweigert®, Barbara Kohn'
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<% Auto-immune aandoeningen

> Rheumatoide arthritis, Polyarthritis
m Tijdens niet actieve fase van de aandoening : CRP normaal

> [MHA
m Significante stijging b1y alle aangetaste dieren op dag 0
m Sterke daling door immunosuppressieve behandeling op dag8 en
normalisatie op dagl4
m Geen verschil tussen wel en niet overlevenden (DIC) op dag8

C-reactive protein (pa'ml)

Croup Parameter Day O Day3 DayE Day 14
1 purvialbme  Medan jrange] 242 &9 35 2
=14 days (40-576 16-183|° 0-2171° (0-50¢°
n 24 18 16 10
2 surviial e Miedan jrange) 194 119 4 —_ e
i " D A ; 00,
< 14 days) (69438 (24-137) sa?
@

n b S 1 0




ORIGINAL RESEARCH

C-reactive protein concentration in dogs with primary immune-
mediated hemolytic anemia
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<% Auto-immune aandoeningen
> IMHA

m | dier constante verhoging : miltnecrose
m WBC blijven hoog

e (orticoiden

e minder verbruik

A. Normal neutrophil kinetics and pools Clrciliating pautrophils
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C. Chronic inflammatory neutrophilia
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2. APP: CRP

Auto-immune aandoeningen : Steroid-responsive
meningitis-arteritis
> CRP stijgt bij alle patiénten
> niet bij andere neurologische aandoeningen
16 1
14 ) — J Vet Intern Med 2008,22:1149-1156
Concentrations of Acute-Phase Proteins in Dogs with Steroid
12 1 Responsive Meningitis-Arteritis
10 1 A. Bathen-Nocthen, R. Carlson, D. Menzel, R. Mischke, and A. Tipold
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2. APP: CRP

Auto-immune aandoeningen : Steroid-responsive

meningitis-arteritis
> CRP daalt by succesvolle behandeling

> volgt celgehalte CSF

J Vet Intern Med 2008,22:1149-1156

Concentrations of Acute-Phase Proteins in Dogs with Steroid
Responsive Meningitis-Arteritis

A. Bathen-Nocthen, R. Carlson, D. Menzel, R. Mischke, and A. Tipold
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2. APP: CRP

% Auto-immune aandoeningen : Steroid-responsive

meningitis-arteritis
> daling en normalisering voorspelt kans op recidief niet

> bij relapse nieuwe stijging

J Vet Intern Med 2008,22:1149-1156

Concentrations of Acute-Phase Proteins in Dogs with Steroid
Responsive Meningitis-Arteritis

A. Bathen-Nocthen, R. Carlson, D. Menzel, R. Mischke, and A. Tipold
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2. APP: CRP

Hematologische tumoren en lymfoom

> meeste hem. tumoren: uitgesproken stijging!!

>100':
5
4
90 =
]
4
1
80 -
4
70 +
4
4

3
]
0 -
]

a 224

O Qutside values
& Far outside values

_L Changes in C-reactive protein and haptoglobin in dogs
with lymphatic neoplasia
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2. APP: CRP

Hematologische tumoren en lymfoom

b1j remissie: daling CRP

68% verhoogd CRP (andere studies 100%)
remissie: 90% normaal CRP

parti€le remissie: significant hoger dan remissie

YVYVYVYY

Conclusie
m CRP als marker voor remissie
m best combineren met andere markers om progressie te

volgen
I Ver Intern Med 2007.21:1231-1236
Serum C-Reactive Protein Concentration as an Indicator of ."..
Remission Status in Dogs with Multicentric Lymphoma C )
Lise Nielsen, Nils Toft, P. David Eckersall, Dominic J. Mellor, and Joanna S. Morris
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<% Hematologische tumoren en lymfoom

Computational diagnosis and risk evaluation for canine
lymphoma

E. M. Mirkes
Department of Mathematics, University of Leicester, Lewcester, LE? TRH, UK
L Alexandrakis, K. Slater, R. Tuli
Awacta Animal Health, Umit 706, Avenue E, Thorp Arch Estate, Wetherby, LSES 7GA, UK

A. N. Gorban
Department of Mathematics, University of Letcester, Lewcester, LE? TRH, UK

Computational diagnosis of canine lymphoma

E M Mirkes', I Alexandrakis’, K Slater’, R Tuli’ and A N Gorban'

! Department of Mathematics, University of Leicester, Leicester, LE1 TRH, UK

? Avacta Animal Health, Unit 706, Avenuc E, Thorp Arch Estate Wetherby, LS23
7GA

? PetScreen Ltd, Biocity, Pennyfoot Street, Nottingham, NG1 1GF, UK

Table 1. Relative information gain for ‘Lymphoma’
Tested feature RIG RIG under given

Lymphadenopathy
Y N
Lymphadenopathy 28.92% - -
CRP binned 24.38% 15.00% 23.52%
Hapt binned 7.02% 1.76% 14.32%
Age binned 6.07% 1.62% 9.39%
Sex 095% 3.79% 22.84%

_— .
- 5313333333355

§3333335%35
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2. APP: CRP

Hematologische tumoren en lymfoom
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Utility of a multiple serum biomarker test
to monitor remission status and relapse
in dogs with lymphoma undergoing
treatment with chemotherapy

L. Alexandrakis', R. Tuli', S. C. Ractliffe’, S. W. Tappin?, R. D. Foale?, A. Roos*
and K. J. Slater'
! Avacta Animal Health Unit 651, Thorp Arch Estate, Wetherby, LS23 7FZ, UK

*Dick White Referrals Station Farm, Cambridgeshire, CB8 0UH, United Kingdom
*Dierenklinick Korte Akkeren, Gouda, Netherlands

Table 5. Optimal cLHT cut-offs to define the three different remission states as assessed by the cliniclans showing the
calodated values for sensitivity, specficity and 95% confidence intervals (CI)

BT cut-off Sensitivity % 5% Cl Specificity % N C

CR (Complete remission)

083 7.0 615-794 1000 $6.7-100.0

193 343 29.1-482 1000 96.7-1000

PR (Partial remission)

193 93.8 692-993 1000 79.4-100.0

329 5.3 54.3-956 1000 794-1000

PO (Progressive disease) '.
3129 0.8 69.5-89.1 1000 95.1-100.0 ..z.
an 575 454-69.0 1000 95.1-1000 d
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<% Hematologische tumoren en lymfoom

Utility of a multiple serum biomarker test
to monitor remission status and relapse

90 4 it GABT L2320 A Y
2 ¥ o LAY > 411800
e in dogs with lymphoma undergoing

;
g w{ | treatment with chemotherapy
3

L. Alexandrakis', R. Tuli’, S. C. Ractliffe!, S. W. Tappin?, R. D. Foale?, A. Roos®
— 1 and K. J. Slater'
»

\ ! Avacta Animal Health Unit 651, Thorp Arch Estate, Wetherby, 1523 7FZ, UK
w0 ‘Dick White Referrals Station Farm, Cambridgeshire, CB8 0UH, United Kingdom
Months 'Dierenklinick Korte Akkeren, Gouda, Netherlands

T
Q 0

- olBT <083
BT > 083-<1.93
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% Geen significante stijging

> N eur 01 o gi S Ch e aan d. C-Reactive Protein Concentration in Dogs with Various Diseases

Masaaki NAKAMURA", Masashi TAKAHASHI", Koichi OHNO''*, Akiko KOSHINO", Ko NAKASHIMA",
Asuka SETOGUCHI", Yasuhito FUIINO" and Hajime TSUJIMOTO"!

B Epilepsie, discus hernia,

necrotiserende
meningo CnC ephalitis Table 2. Representative descases withoul mereased CRP loveds
CRP (mgd - Ncm:h'rol'dw_;_
> Endocrlene aandoenlngen Discases* (a) Median Min. Max. =1 mg/d) (%)
Epilepsy 13 0 0 07 0 (0%)
Atlantoaxisl subluxstion 5 0 0 04 0 (0%)
> DM, Cushing st 2 e Iz
’ ’ Brr:ir'm::“x:c ' ‘ £ 0 0 10 1 :ﬁ:.)
Hypothyreoidie Hypbenocorscin M 01 0 is 1w
o . Eini et oMo m
> Respiratoire aandoeningen — pmivesnins owowop 21 Ham
> » . gl L B o o#m e
Bronchitis (allergisch, Bronchis 6 03 0 s 2 oy
Megaesophagus 5 0.3 o 06 0 (0%)
. roc e 3 o
besmettelijk) Alrgie evachit S o4 o1 a3 0 (W)
Disbetes mellnus 5 0.4 0.2 0.5 0 (0%)
Lelomyosarcoma (3 04 0.2 27 I (17%)

* Diseases (n25) in which the median of the CRP concentration did not exceed the reference range (<1
mg/d{) ere shown.
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Changes in some acute phase protein and
immunoglobulin concentrations in cats affected by feline
infectious peritonitis or exposed to feline coronavirus infection

A. Giordano *, V. Spagnolo, A. Colombo, S. Paltrinieri

Diiparitmento di Patologia Animale, Igiene ¢ Sanird Pubblica Vetertnarka, Sezione df Patologia Genevale Vetertnarke
¢ Parassitologia — Universitd deglt Studi dt Milano Via Celoria 10, 20133, Mdano, Italy

Accepted 22 February 2002

Table 2
Meaan values (£ SD) recorded in the three groups of cats
Controls (C) FCoV-¢xposed (FE) FIP(F) ANOVA
(n=24) =11 (m=32)
Total proteins (phdL) 769 053 786 £ 067 B27+149 ns
AJG ratio 1032024 097+032 047 +025 b
Albumins (g/idL) IBIE0DST ivNzosw 243 £ 046 e
Globuhns (gdL) IB6E0T4 429121 SBS+1.57 b
a, “Globulins (g/dL) 05500 0.64 026 055 +028 ns.
a,«Globulins (gfdL) 071032 054021 1.16 £ 043 e
f-Globulins (g/dL) 076 =018 08203 1.09 £051 **
v-Globulins (g/dL) 184 £0.57 229+ 087 3074141 Mg
Serum amyloid A (ug/mL) 1021 =812 792712 B2.88 + 5023 see
{n=1T) {(r=T (x = 26)
Haptoglobin {mg/mL) 1302064 1.80 = 053 213£073 see
a-Aad glycoprotem (mg/mL) 120062 1192049 272+ 146 ‘e
{n=22) (n=11) (% = 20)
Immunoglobulin G (g/dL) 173218 n.d. 225+£1209 ns.
=T (% = 50)
Immunoglobulin M (g/dL) 063 =063 n.d. 0.36 £0.3] ns.
(=T (% = 50)

P < 0.05; *4F < 001 ***F < 0.00]; n.d = not determined; ns. = not signaficant.
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Fig. 1. Serum amylow] A concentrabions (pg’'mL) in the four sampks
from FCoV-exposed cals

Bij Corona infectie transiénte stijging SAA

Bij FIP permanente stijging bij alle katten
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Vatarinary Clinical Pathology ISSN 0275-6382

- R
CASE REPORT
N . . N . & - 139
Time-course monitoring of serum amyloid A in a cat with 1@ b _
pancreatitis 2 1 ; -
= & -
Takashi Tamamoto, Koichi Ohno, Aki Ohmi, lzumi Seki, Hajime Tsujimoto g 129 -~ g
-
Department of Veterinary intemal Madione, Graduate School of Agricultural and Life Sclences, The University of Tokyo, Tokyo, Japan z l. r ; :“ s p=
- . b g
- P {15 f-
&
@ Rl
» 1%
0" L)

D

Figure 1. Time-course of changes in SAVA concentration (|, WEBC count
i), and TTLI concertration | Al i a cal prasanting with pancraatitis on day
1 and during 5 days of treatment with plasma transfusion, intravencus
fuids, predasoions, s antbictics

Goede correlatie tussen optreden van de symptomen en stijging

SAA

SAA gestegen in het begin van de aandoening -
- WBC niet fos
- fTLI stijgt geleidelijk tijdens de eerste 5 dagen
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Figure 2. Time-course of changes in SAA concentration |8} and WBC count (o] In a cat with pancreatitis, from days 68 to 831 after Inkial presentation
The grivy 2oee shows the reference interval for WBC count. The reference internval for SAA concertration 5 < 0.9 mgiL. "Indicates the tme points when
the cat showed ciinkal signs of recurrent pancreatitis, such 2 anorexia and vomting

SAA goed gecorreleerd aan optreden en verdwijnen symptomen
WBC niet
Goede marker voor respons behandeling
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FULL PAPER Clinical Pathology

Verification of Measurement of the Feline Serum Amyloid A (SAA) Concentration by
Human SAA Turbidimetric Inmunoassay and Its Clinical Application
Takashi TAMAMOTO", Koichi OHNO", Aki OHMI", Yuko GOTO-KOSHINO" and Hajime TSUJIMOTO"

"' Department of Veterinary Internal Medicine, Graduate School of Agricuitural and Life Sciences, The University of Tokyo, 1-1-1 Yayod,
Bunkyo-ku, Tokyo 113-8657, Japan

(Received 31 March 200&/Accepted 27 June 2008)

Table 1. Discases (nx3) i which the mean SAA concentration exceeded the reference range (= 0.82 mg/)

SAA comcentration (mg'f) Number of cats
Discases n Mean M Max. 2 0.82 mgl (%)
Acule pancreatitis 3 69 232 B89 3 <1o0)
Feline infections peritoautis 3 294 0z 883 & (7%
Hyperthyrosdism - 165 0.1 642 2 (50)
Diabetes mellitus 8 149 Q 806 G0
Lymphoms 30 13.7 0 616 17 (5N
Cholangitis 11 119 0 3 4 (56)
Malsgmaant moesothe oo 6 104 05 48.5 S (83)
Chroosc renal faslure 11 8.7 0 20.7 5 45
Lang sarcinoms i 77 0l 27 1 (33)
Squamsous cell carcinoma 8 57 0 29 3 (3%
Polycystic kidney discase 4 5.5 0.5 149 2 {50)
Outis media 7 s Q 339 1 (14
Brain tumos 3 45 0.1 13.2 I (33)
Nasal adenocarcinoma 5 4.1 Q 24 I U”n
Rhinits i - 0.1 33 I (<13
Gastrosnteritis 14 24 a o'l 3 a2n
Immwee-madsated hemolylic smemes S 1.5 Q 45 1 @0
Esophagostenasis 1 12 0 33 1 (33
Broachopnesmonia 7 09 0 6.1 I (4
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Table 1. Dascases (n23) m which the mean SAA concentration exceeded the reference range (2 0.82 mg/)

SAA coacentration (mg'l) Number of cats
Discases n Mean M Max. 2 0.82 mgl (%)
Acule pancreabilis 3 69 2332 BE9 3 (100
Feline infections peritoaatis s 294 02 883 & (7%
Hyperthyrosdism - 16.5 0.1 642 2 (50)
Diabetes mellitus 3 149 Q LIRS 3 (%
Lymphoms 30 13.7 0 616 17 (57
Cholangitis 11 119 0 793 4 (36)
Malsgmant mesotheloms 6 104 0.5 485 S (83)
Chroosc renal faslure 11 8.7 ] 20.7 5 (45)
Lang carcinoms 3 77 Q0.1 2.7 1 (33)
Squamoes cell carcinoma 8 5.7 0 29 3 (38
Polycystic kidney discase 4 5.5 05 149 2 {50)
Outis media 7 s a 359 1 (149
Brain tumos 3 45 0. 132 I (33
Nasal adenocarcinoma b 4.1 Q 24 I an
Rhinitis . - 0. 303 I (<13
Gastrosnteritis 14 24 a 29 3 Qn
Immwee-madsated hemolylic smemes S 1.5 Q 45 1 (40)
Esophagostenasis 1 12 0 33 I (33)
Broachopnesmonia 7 09 0 6.1 I 4
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SAA sterk gestegen bij ontstekingen
> Infectieus/Niet infectieus

> Pancreatitis : sensitiviteit 100% !!!!
> FIP : sensitiviteit 75%
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Table 1. Dascases (n23) m which the mean SAA concentration exceeded the reference range (2 0.82 mg/)

SAA coacentration (mg'l) Number of cats

Discases n Mean M Max, 2 0.82 mg' (%)
Acule pancreatilis 3 69 232 B89 3 (100)
Feline infections peritoaatis £ 24 02 881 & (7%
Hyperthyrosdism - 16.5 0.1 642 1 (50)
Diabeses mellitus 8 149 0 0.6 3 (3%

|Lympboms 0 13.7 0 616 177 |
Cholangstis 11 119 0 M1 4 (350)

gialiwnl e solhe o [ 104 05 485 5 (§3) |

¢ renal faslure 11 8.7 0 20.7 5 45
ANE CANCINOMmE 3 77 Q0.1 227 1 (33)
uamsous cell carcinoma 8 $7 0 27 3 (38
olyTysiic dney ascasw 3 55 05 IERY Z 0]
Outis media 7 S 0 559 I (149
Brain tumoe 3 45 0.1 132 I (33)
Nasal adenocarcinoma b 4.1 Q 24 I an
Rhinits LS - 0.1 303 I (13)
Gastrosnteritis 14 24 0 > 3 an
Immwee-madsated hemolylic smemes S 1.5 Q 45 1 (40)
Esophagostenasis 1 12 0 33 I (33)
Broachopnesmonia 7 09 0 6.1 I 4
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2. APP: SAA

SAA sterk gestegen bij ontstekingen

Stijgt bij neoplasieén

> Vnl. Maligne tumoren
> Lymfoom sterke stijging mogelijk
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Table 1. Dascases (n23) m which the mean SAA concentration exceeded the reference range (2 0.82 mg/)

SAA coacentration (mg'l) Number of cats

Discases n Mean M Max. 2 0.82 mgl (%)
Acule pancreatilis 3 69 232 BR O 3 (1o0)
Feline infections peritoaatis s 294 02 883 & (7%
Hyperthyrosdism - 16.5 0.1 642 2 (50)
Diabetes mellitus 3 149 Q LIRS 3 (%
Lymphoms 30 13.7 0 616 17 (57
Cholangitis 11 119 0 793 4 (36)
Malsgmant mesotheloms 6 104 0.5 485 S (83)
Chroosc renal faslure 11 8.7 ] 20.7 5 (45)
Lang carcinoms 3 77 Q0.1 2.7 1 (33)
Squamoes cell carcinoma 8 5.7 0 29 3 (38
Polycystic kidney discase 4 5.5 05 149 2 {50)
Outis media 7 s a 359 1 (149
Brain tumos 3 45 0. 132 I (33
Nasal adenocarcinoma b 4.1 Q 24 I an

inils R 4 01 M1 | (13)
Gastroznteritis 14 24 0 29 3

: i ; 5 S o #5 " S

Esophagostenasis 1 12 0 33 I (33) .'..
Broachopnesmonia 7 0.9 0 .1 a4 13
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2. APP: SAA

SAA sterk gestegen bij ontstekingen

Stijgt bij neoplasieén

> Vnl. Maligne tumoren

> Lymfoom sterke stijging mogeljjk
Gastro-enteritis

> lage sensitiviteit

> ddx!!! pancreatitis



2. APP: SAA

FULL PAPER Clinical Pathology

Verification of Measurement of the Feline Serum Amyloid A (SAA) Concentration by
Human SAA Turbidimetric Inmunoassay and Its Clinical Application
Takashi TAMAMOTO", Koichi OHNO", Aki OHMI", Yuko GOTO-KOSHINO" and Hajime TSUJIMOTO"

"' Department of Veterinary Internal Medicine, Graduate School of Agricuitural and Life Sciences, The University of Tokyo, 1-1-1 Yayod,
Bunkyo-ku, Tokyo 113-8657, Japan

(Received 31 March 200&/Accepted 27 June 2008)

Table 1. Discases (nx3) i which the mean SAA concentration exceeded the reference range (= 0.82 mg/)

SAA comcentration (mg'f) Number of cats
Discases n Mean M Max. 2 0.82 mgl (%)
Acule pancreatitis 3 69 232 B89 3 <1o0)
Feline infections peritoautis 3 294 0z 883 & (7%
Hyperthyrosdism - 165 0.1 642 2 (50)
Diabetes mellitus 8 149 Q 806 G0
Lymphoms 30 13.7 0 616 17 (5N
Cholangitis 11 119 0 3 4 (56)
Malsgmaant moesothe oo 6 104 05 48.5 S (83)
Chroosc renal faslure 11 8.7 0 20.7 5 45
Lang sarcinoms i 77 0l 27 1 (33)
Squamsous cell carcinoma 8 57 0 29 3 (3%
Polycystic kidney discase 4 5.5 0.5 149 2 {50)
Outis media 7 s Q 339 1 (14
Brain tumos 3 45 0.1 13.2 I (33)
Nasal adenocarcinoma 5 4.1 Q 24 I U”n
Rhinits i - 0.1 33 I (<13
Gastrosnteritis 14 24 a o'l 3 a2n
Immwee-madsated hemolylic smemes S 1.5 Q 45 1 @0
Esophagostenasis 1 12 0 33 1 (33
Broachopnesmonia 7 09 0 6.1 I (4
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2. APP: SAA

SAA sterk gestegen bij ontstekingen

Stijgt bij neoplasieén

> Vnl. Maligne tumoren

Gastro-enteritis

> lage sensitiviteit

Stijgt ook bij endocriene aandoeningen (DM, T4)
Stijgt ook bij niet inflammatoire nieraandoeningen

> (NI PKD (PS. doe altijd BO)
Respiratoire aandoeningen

IMHA !!



2. SAA en chirurgie
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ig.-4.  Time-course changes in the SAA (@) and AGP () con-
centrations in cats (n=3) before and aller ovanohysterectomy,
The SAA concentration was messured by a SAA-TIA kit, and
the AGP concentration was measared by a feline-specific sin-
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3. Proteomics

% Doel: aantonen van veranderingen in
eiwitexpressie

% Gebruik:
> diagnostische BIOMARKERS

> monitoring (nieuwe) behandelingen
> pathofysiologie van belangrijke aandoeningen



Proteomics

< Proteoom

> Totaal aan eiwitten geproduceerd door een cel of een
weefsel op een gegeven ogenblik of in een
welbepaalde omgeving

> “Snapshot” van de functie van de cel

¢ Proteomics: studie van het proteoom
“* Na analyse wordt het proteoom vergeleken
met een database van “referentie-proteomen”



Proteomics
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3. Proteomics

Proteomics of Canine Lymphoma Identifies Potential Cancer-
Specific Protein Markers

Dudley L. McCaw,’ Arvan S. Chan,? Andrew L. Stegner,” Brian Mooney,” Jeffrey N. Bryan,’
Susan E. Turnquist,” Carolyn J. Henry,"® Hannah Alexander,? and Stephen Alexander’
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3. Proteomics

Specific Protein Markers

Proteomics of Canine Lymphoma Identifies Potential Cancer-

Dudley L. McCaw,' Arvan S. Chan,? Andrew L. Stegner,” Brian Mooney,” Jeffrey N. Bryan,’
Susan E. Turnquist,” Carolyn J. Henry,"® Hannah Alexander,? and Stephen Alexander’

Table 1. Summary of two-dimensional electrophoretic analysis of proteins from noncancerous and lymphoma

lymph nodes
Sample/ Protein spot no.
el
? 1 3 4 5 I 6 7 8 9 10 11 12 13 14 15 16 17

N - - -

N - - - - -

u - -

u - =

N

_u—_ - - = I =

N .
_N— - = | | -

N - - | | -
N ) . 2
N Ell S Es .
| N Bl ol S T _—

N

L = .

L | | > - - -

L ! | .

L .

I * - =

L * - - *

L - - * = -
L ¥ * % z¥

L = 3 -
L = |

L * -

NOTE: pl at pH 5 to 8, Shaded boxes indicate the presence of 8 protein spol. *, spot excised for MALDI time-of-flight analysis.
Abbreviations: N, noncancerous; L, lymphoma; C, contral,




Proteomics
B-cel lymfoom

Proteomics of Canine Lymphoma ldentifies Potential Cancer-
Specific Protein Markers

Dudley L. McCaw,' Arvan S. Chan,” Andrew L. Stegner,2 Brian l\ﬁc:onem3 Jeffrey N. Bryan,’
Susan E. Turnquist." Carolyn J. Henw."5 Hannah Alexander.” and Stephen Alexander”

Clin Cancer Ras 2007:.13(8) Apri 15, 2007

Table 4. Identification of differentially regulated proteins

Protein name Synonyms Gene A ion Molecular %% Mowse Normal Lymphoma
name no. waight Coverage score wpl sampl
{kDa)
Troseposohate  Frosphotriose TIM u4714 26.7 72 M4 90413 tofll
lsomemase lsomrerase; tnose

prosphoisomerase;
troscphosphate

lsomrerase;
trosephosphate
mutase
Xas-Fro v-Feptidase; FEPD numar 212955 54.5 32 c7 8013 Dof 11
dipept dase I Mapedtidase;

Fepticase D) oraline
Fepticase; X-2ro
dipent dase;

EC 3.4.13.9
Macroohage  Actin-regulatary LOCA430E2; 240121 34.5 45 121 3013 Gof 11
CADping protein CARG CAPS numar; Balfi13 (Sef s1in
protein MCp second GUOup)  Seont grown)
GST-P GST7-7, EC 2.5.1.18  GST?-7 Xp_532423 23.4 3C 66  1tal13 3oft1
<o,
Conclusions: Thesa proteins represent potential markers for the diagnosis of lymphoma and 0.‘
@

should be further investigated in human samples for validation of theer utiity as diagnostic
markers.
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