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Coronavirusinfektion

Coronavirus giver i meget sjeeldne tilfeelde FIP,
som nok er den mest frygtede infektion blandt
racekatte. Navnet!

Hvorfor?

— Rammer spontant-sporadiske tilfeelde
Risikofaktorer — populationsteethed, smittetryk?, stress?

— Diagnose er vanskelig at stille
— Oftest unge dyr der lige er kommet fra opdraetter
— Der findes ingen effektiv kur-aflivning!



Coronavirusinfektion

Coronavirus (FCoV):
Harmlgst tarmvirus

Giver forbipasserende diarré, feber, gvre
luftvejsinfektionstegn i nogle tilfeelde
— Aldrig isoleret | DK

— Smitter katte 1 alle aldre
85-90% renser sig umiddelbart, men kan reinficeres

10-15% renser sig langsommere enkelte kan blive permanent
Inficerede

Under 1% er i fare for at udvikle FIP — killinger!



Coronavirusinfektion

Forekomst | Danmark (antistoffer) :

Type af kat Antal %positive
undersggt

Vildtlevende katte 104 22.0

Hus/have katte 229 9.1

_ejlighedskatte 118 18.1

Katterikatte 06 73.0

Ukendt 28 39.0



Coronavirusinfektion

Smitte:
— Udskilles af permanent smittebaerer

— Smitter via affaring
Sjeeldnere spyt, aerosoler

— Kattebakker!

— Starrelsen af kattegruppen afggrende for smitte
Max. 5-6 katte pr. gruppe

— Nogle typer grus mindsker smitte
www.dr-addie.com/preventionS

— Modtagelighed aldersrelateret



Smitsom Bughindebetaendelse

Udvikling af sygdom:

— FCoV muterer i tarmen, og far evnen til at
inficere andre celler (makrofager).

— Dermed kan virus spredes til alle vaev

— Sygdom skyldes dannelse af
betaendelsesreaktioner | vaev (pyogranulomer)

— Den vade form skyldes karbetaendelse
(vasculitis) (karrene bliver uteette)



Smitsom Bughindebetaendelse

Genetisk praedisponering?
— Racedisponering?

Hellig Birma

Perser

Forskellige strains
— Hot strains



Smitsom Bughindebetaendelse

Kliniske tegn

— 2 sygdomsbilleder med samme patologi

— Vad form udggr 80 - 90%:

Ophobning af veeske 1 bughule og/eller brysthule

— Stragult, pusflager, koagulerer ved henstand, hgjt indhold af
protein, lavt celleindhold

Svingende feber (antibiotika uvirksomt)
Nedsat til ophgrt sedelyst/vaegttab udtalt
Nedstemthed

Besveeret vejrtraekning
Blege/gullige/smudsige slimhinder
Udvikler sig hurtigt



Smitsom Bughindebetaendelse

— Tar form udggr mellem 10 og 20%:

Almene tegn
— Svingende feber (antibiotika uvirksomt)
— Nedsat aedelyst
— Nedstemthed

Organspecifikke tegn
— Lever — gullige slimhinder, opkastninger, veegttab, etc.
— CNS — nedstemthed, depressiv, kramper
— @je — udfeeldninger i gjenkamre
— Tarmsystem — varierende, ofte almene, som vad
— Brysthuleorganer - vejrtraekningsproblemer



Coronavirusinfektion

Kliniske tegn ved tar og vad FIP:

Vad FIP, kliniske tegn fra:

Bughulen

Bughulen og brysthulen
Brysthulen

Bughulen og gjne

Bughulen og CNS

Bughulen, brysthulen og CNS
Bughulen, brysthulen og gjne
Bughule, CNS og gjne

Total

Antal katte



Coronavirusinfektion

Tar FIP, kliniske tegn fra: ~ Antal katte

Bughulen 30
CNS 22
Jdjne

CNS og gjne

Bughule og gjne

Bughule og brysthule
Bughule, brysthule og CNS
Bughule, brysthule og gjne
Bughule, CNS og gjne
Brysthulen

Brysthulen, CNS og gjne

Total
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Felin infektigs peritonitis (FIP)

Smitsom bughindebetaendelse

Diagnosen skal stilles ( en af dyrlaegens
udfordringer):

— 100% diagnose kun pa 2 mader:

1. Karakteristiske histopatologiske forandringer |
Vaev.

2. Pavisning af FCoV i celler (makrofager) i veeske
fra bug eller brysthule.



FIP

Diagnosen er et "puslespil™

— Veerdien af parametre varierer!

Anamnese — "den rigtige kat”
— Alder: 6 maneder til 2 ar (3)
— Fra katteri eller andet sted med mange katte
— Kliniske tegn matcher




FIP

Undersggelse af vaeske (effusioner) vigtigst:

Er der effusioner?
— Rantgen/Scanning

Karakteristika:

— Karakteristisk stragult med udfeeldninger (fibrin)

— Sterilt

— Celler der tyder pa en ikke specifik beteendelsestilstand
Neutrofile, lymfocytter i mindre antal.

— Immuncytologi — pavisning af FCoV i celler
Steerkt indikativ ved positiv test, negativ test?

— PCR test
For fglsom!

— AGP - veerdi?



Smitsom Bughindebetaendelse




FIP

Hvor mange brikker har vi faet lagt?
— Tar form - ingen?

Blodundersggelser:

— Tilstedeveerelse af beteendelsesceller (neutrofile) | forhgjet
antal

— Andre celler | nedsat antal (lymfocytter)

— Forhgijet globulin, iseer gamma-globuliner, lavt aloumin
— Albumin/globulin ratio under 0.5, 0.6

— AGP —test \‘/

— Ikke regenerativ anaemi

— Forhgjede levertal (ALT, bilirubin)

— PCR



FIP

Har "fjolset” glemt antistofbestemmelse
("FIP-titer”)?

— Nej, nej da, de duer bare ikke!

— Antistofbestemmelse er for FCoV

— Antistofniveau forteeller ikke noget om sygdom
— Kan mangle ved klinisk FIP — ups!
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FIP

Der er sammenhang mellem titerstarrelse
og udskillelse af virus | affaring:

— Kan bruges til at afggre om en kat skal ud af
katteriet?

— 2 gange med 2-3 maneders interval



FIP

Udsagn:

"PCR pa affgring med positivt resultat 2
gange med 3 maneders mellemrum betyder
at katten vil blive syg af infektionen!”

Fy, fy skamme, skamme!



Smitsom Bughindebetaendelse




FIP

Behandling:

— Ingen! Kun lindrende. Udseetter blot aflivning!

Immunsuppression
— Prednisolon
— Cyclofosfamid

Felint interferon
— Meget blandede resultater
Kan uden tvivl forleenge liv
Skal vi det?
— Kraever yderligere undersggelser



FCoV

Forebyggelse:

— Tidlig fraveenning og isolation

Isolation af hunkat 3 uger inden fgdsel
— Udskillelse fra hunkat mindskes/ophgrer
— Udseettes ikke for reinfektion

Killinger fraveennes ved 4-6 uger
— Moderens antistoffer holder til 6-7 uger
— Isoleres helt efter fravaenning
— Meget vanskeligt projekt
— Etik og moral?



FCoV

Forebyggelse (fortsat):

— Antal katte | huset/gruppen

5-6 maksimum

"vandteette skodder” mellem grupperne
— Kattebakkerne:

Antal. 1 pr. kat!

Hyppige skift

Rigtige grus — viruseffektivt

Veek fra foder

Rensning af bakker med chlorprodukter



FCoV

Forebyggelse (fortsat):

— Nye katte ind | katteriet (hvis fri for FCoV):
Antistof negativ
|solation | 3-4 uger
Retest om mistanke om problemer

— Parring ind og ud kun til FCoV negative katte
— Ingen udstillinger




FIP

Vaccination

— Primucell FIP, intranasal vaccine
Ikke tilgaengelig | DK
— Ej heller efter ansggning
Effekt omdiskuteret

Mistaenkt for at give sygdom



There is a small chance your cat
gets FIP —

If It does there I1s no chance

Reklameslogan for Primucell vaccinen 1 USA



Ccases
Iris:

— 5 mdr. gammel british shorthair. Blevet mere
stille over et par maneder. ZAdelyst gaet ned.
Vil ikke lege med andre katte. Sover det meste
af dagen. Undersggt ved egen dyrleege. Stor
blodprofil udtaget. Ingen fund. Behandlet i 2
omgange med antibiotika.



— Undersggelse
meget mager kat, temp: 40.3 (er stadig | ab-beh.)

slimhinder smudsige, moderat dehydreret,
vejrtraekning anstrengt

Ved undersggelse af bughulen fgles mindre
fortaetninger/knuder.

Mistanke om tagr FIP



Owner
Animal Cat Iris-SF
Test

Large Check-up
Kidney:

Urea (BUN)
Creatinine

Sodium

Potassium

Inorganic Phosphate
Liver:

Bilirubin

ALT (GPT)

Order ID
Laboratory No.

Result Sign

3.2
65
151
3.4
1.9

9.4
41.8

Reference range in oriental breed cats up to 375

Alkaline phosphatase
GGT

AST (GOT)

GLDH

Total protein

Albumin

Globulin
Albumin-Globulin ratio
Pancreas:

Glucose

Cholesterol
Fructosamine

Muscle:

CPK

LDH

Calcium

Magnesium
Triglycerides
Haemogram
Leukocytes

In stressed cats up to 18
Erythrocytes
Haemoglobin

Packed cell volume (PCV)
MCV

HbE

16-11-2007

0.42

4.8
4.9
350

499
517
2.29
0.91
0.4

20.3

5.56
8.0
26
a7
14

90877008
VM739233/28.06.2007

.

Reference value

1.7-55
<177
146 - 165
3.0-5.0
1.42 - 2.77

< 5
i (7]

< 149
<5
<120
<9
57 - 94
26 - 56

=>0.76

30-56
1.8-3.9
< 390

<475

< 260
2.3-3.0
0.6-2.0
0.6-1.1

6-11

5-10
9-15
28 - 45
40 - 55
13-17

Unit

mmol/l
umol/]

mmol/l
mmol/l
mmol/]

umol/l
/1

u/1
U/
v/

g/l
g/l
g/l

mmol/l
mmol/l
umol/I

u/1
U/l
mmol/]
mmol/l
mmol/l

G/l
TN
g/dl
%

pPg

Remark

)



MCHC 30 - 31-35 g/dl
Thrombocytes 46 - 150 - 550 G/l
Differential blood count 2)
Basophils 0 0-1 %
Eosinophils 0 0-6 Yo
Band neutrophils 4 +F 0-3 %
Segmented neutrophils 82 + 50-75 %
Lymphocytes 14 - 15-50 %
Monocytes 0 0-4 %
Basophils (absolute) 0 ) /ul 3)
Eosinophils (absolute) 0 0 - 600 /ul
Band neutrophils (absolute) 813 ++ 0 - 300 /ul
Segmented neutrophils (abs) 16671 ++ 3000 - 11000 /ul
Lymphocytes (absolute) 2846 1000 - 6000 /ul
Monocytes (absolute) 0 0 - 500 Jul
Atypical cells 0 negative
Anisocytosis + negative
Polychromasia + negative
Your additional order:
FelL'V (antigen " :

e o Bogatve negativ 4
FIV (antibodies . .

Fcl(inc immunzndeﬁcicncy virus megutive negany 3)
FIP/Coronavirus (antibodies ;

Feline infectiou(s peritoniti; 2480 e 6).7)
Electrophoresis
A/G 0.5 -- >0.76
Albumin 32.80 -- 45 - 60 %
alpha-1 globulin 4.8 4-14 %
alpha-2 globulin 15.2 + 7-12 %
beta-globulin 95 -- 16 - 31 %
gamma-globulin 37.7 ++ 10 - 28 %
Interpretation:

4) Presently the cat is not viraemic. Please note: the test result can also be negative in the very

early stage of infection or in latently infected animals.

5) Antibodies against the feline immunodeficiency virus (FIV) could not be detected. Not all of the
infected animals possess antibodies. Therefore it is recommended to perform a control examination
in clinical suspicious animals using either PCR for detection of the progenome or repeating the
antibody test in 6 - 8 weeks.

6) A coronavirus antibody titre of >= 1:100 is suggestive for an infection with coronavirus. The
differentiation between antibodies against feline enteral coronavirus and FIP-inducing coronavirus is
not possible. The following changed laboratory parameters can indicate FIP infection in conjunction
with suggestive clinical signs: 1) Serum proteins: a) hyperproteinaemia b) hypoalbuminaemia c)
hypergammaglobulinaemia

-> reduced albumin-globulin ratio (< 0.6 is suspicious for FIP) 2) Blood count: a) hypo- or
aregenerative anaemia b) neutrophilia with left shift ¢) lymphopenia 3) Liver: a) hyperbilirubinaemia
b) raised ALT

7) The serum was haemolytic. Results should be interpreted with caution.

Note:

TA_ 112007






Case

arina

— 1 ar gammel Maine Coon. Intakt hunkat. Parret
2 gange uden held. Sidste uger blevet
tiltagende besveeret, bughule stor og tung.
Sover hele tiden

— Feber 40.1, qullige slimhinder, ikterus, stor
pendulerende abdomen.

— Stragul, uklar veeske kan udtages.



Vet.Med.Lab. ApS, CVR-nr. 26996279
Frohaven 24, DK-2630 Taastrup

Hotline: +49 1802 838 633
www.vetmedlab.com

Manager of Scandinavia

Charlotte Hoffmann-Timmal, DVM

E-mail: c.hoffmann-timmol @vetmedlab.com
Tif. +45 43521228 Fax +4543 521236

VETERINARY DIAGNOSTIC SERVICES ."

Vet-Med-Lab "~

Lab report page 1 from o
____ VetMed.lab.ApS Frohaven24 DK-2630 Taastrup T
90
Skovlunde Dyreklinik Cat Zarina 01 months
Kristensen, Feldballe = Your D
05651761
L-‘bl.‘lo.
Skovlunde Byvej 53 vMB65401 26.04.2005
Material
DK-2740 Skovlunde whole blocd EDTA blood smear
Tost Aasult Aoforance range Unit Mot
I
FIP/Coronavirus (antibodies) 1:100 titre 1)
Feline infectious peritonitis %
Electrophoresis .
Total protein 57 - 94 g/l
A/G > 076
Albumin 45 - 60 %
alpha-1 globulin g %
alpha-2 glcocbulin 7 = A2 %
beta-globulin 16 - 31 %
gamma-globulin 10 - 28 %
Total Bilirubin < 0.3 mg/dl
ALT (GPT) = A u/1
Reference range in oriental breed cats up to 375
Haemogram
Leukocytes = -LE G/1
In stressed cats up to 18
Eryvthrocytes - 10 T/1
Haemoglobin --15 g/dl
Packed cell volume (PCV) - 45 %
MCV - 55 £1
HbE e 5 Pg
MCHC =~ 35 g/dl
Thrombocytes - 550 G/l
Differential blood count
Basophils o] c -1 %
Ecosinophils (o] G =8 %
Band neutrophils 3 0. - 3 %
Segmented neutrophils - 75 %
Lymphocytes = 50 ¥
Monocytes - 4 %
Basophils (absolute) /ul 2)
Eosinophils (absolute) -~ 600 . ful
Band neutrophils (absolute = 300 - /ful
Segmented neutrophils (abs - 11000/ul
Lymphocytes (absoclute) - 6000 /ul
Monocytes (absolute) - 500 Jul
Atypical cells negative
Anisocytosis negat‘ive
Polychromasia negative

Further results see next page
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Hotline: +49 1802 838 633 e o e . a

www,vetmed|ab,com

Manager of Scandinavia

Charlotte Hoffmann-Timmal, DVM

E-mail: c.hoffmann-timmol@vetmedlab.com
TH. +454352 1228 Fax +4543 521236

Lab report page 5 from 5
Vet.Med.Lab. ApS  Frohaven 24 DK-2630 Taastrup TR
90
Skovlunde Dyreklinik Cat Zarina 01 months
Kristensen, Feldballe . Your ID
05651761
Lab No.
Skovlunde Byvej 53 vVMB865401 26.04.2005
Matorlal
DK-2740 Skovlunde whole blood EDTA blood smear
“Tast Hesult Raterance range Unit Mot

Interpretation:

1) A coronavirus antibody titre of >= 1:100 is suggestive for an infection with
coronavirus. The differentiation between antibodies against feline enteral coro-
navirus and FIP-inducing coronavirus is not possible. The following changed
laboratory parameters can indicate FIP infection in conjunction with suggestive
c¢linical signs:

1) Serum proteins:
a) hyperproteinaemia
b) hypoalbuminaemia
c¢) hypergammaglocbulinaemia
-> reduced albumin-globulin ratio (< 0.6 is suspicious for FIP)
2) Blood count:
a) hypo- or aregenerative anaemia
b) neutrophilia with left shift
¢) lymphopenia
3) Liver:
a) hyperbilirubinaemia
b) raised ALT

Final report 26.04.05 15:23

Sincerely Dr. Bergermann
(Veterinarian)
Notes:

2) Basophils up to 200/ul are considered normal in the literature.
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Pancreas:

Glucose 5.6 35-78 mmol/l
Cholesterol 5.1 <85 mmol/l
Cholestersl (Fasting cats with regular body weight): < 5.2 mmol/l
. Sample too
Fructosamine hemalyeic 190 - 365 umol/l
Muscle:
CK . < 542 un 2)
Sample too
LDH hemolytic <182 u/
; - Sample too
Calcium Wontadsel 22-29 mmol/l
: Sample too g
Magnesium I Ivti 06-1.1 mmol/l
Triglycerides 2.7 02-49 mmol/l
Triglyerides (Fasting cats with regular body weight): 0.2 - 1.1 mmol/l
Serology:
FeL'V (antigen) ;
Feline leukaemia virus negative DEERLIE 3)
FIV ( antibodies )
Feline immunodeficiency negative negative 4)
virus
FIP_:’Co_ronavllrus (ant'lbOfil‘es) 1:200 fitpe 5)
Feline infectious peritonitis
Electrophoresis
A/G >0.57
Albumin 43 -63 %
alpha-1 globulin 3.5 3-8 %
alpha-2 globulin 9.0 5-13 %
beta-globulin 10.0 7-17 %
gamma-globulin P e 8-30 %
Albumin 28 27 -54 o/l
alpha-1 Globulin 3 2-7 g/l
alpha-2 Globulin 8 3-12 g/l
beta-globulin 9 4-14 g/l
gamma-globulin SRl 5-26 ol
Haemogram
Sample too
Leukocytes hemolytic 6-11 G/l
In stressed cats up to 18
Differential blood count
Basophils 0 0-1 %
Eosinophils 0 0-6 %



Pancreas:

Glucose 5.6 35-78 mmol/l
Cholesterol 5.1 <85 mmol/l
Cholesterol (Fasting cats with regular body weight): < 5.2 mmol/l
. Sample too
1 -
Fructosamine hemolytic 90 - 365 umol/l
Muscle:
CK < 542 U/l
Sample too
LDH i it <182 un
Sample
: o= 100
Calcium . ( 22-29 mmol/l
hemolytic
2 Sample too
Magnesium he 06-1.1 mmol/l
A hemolytic
Triglycerides 2.7 02-49 mmol/l
Triglyerides (Fasting cats with regular body weight): 0.2 1.1 mmol/1
Serology:
FeLV (antigen) ;
Feline leukaemia virus gative negadve
FIV ( antibodies )
Feline immunodeficiency negative negative
virus
F lP_quronav_lrus (anglbOfi{es) 1:200 i
Feline infectious peritonitis
Electrophoresis
A/G - >0.57
Albumin - 43 - 63 %
alpha-1 globulin 35 3-8 %
alpha-2 globulin 9.0 5-13 %
beta-globulin 10.0 7-17 %
gamma-globulin R T 8-30 %
Albumin 28 27-54 g/l
alpha-1 Globulin 3 2-7 @/l
alpha-2 Globulin 8 3-12 g/l
beta-globulin 9 4-14 g/l
gamma-globulin fe s e 5-26 g/
Haemogram
Sample too
Leukocytes hemolytic 6-11 G/l
In stressed cats up to 18
Differential blood count
Basophils 0 0-1 %
Eosinophils 0 0-6 %

2)

3)

4)

5)



Monocvies

B;lsuphils (absolute)
Eosinophils (absolute)
Segmented neutrophils (abs)
L.ymphocytes (absolute)
Monocytes (absolute)

Luc

Atypical cells

Anisocylosis

Polychromasia

Ttormeatation:

Test
FIP-Screening

FIP/Coronavirus (antibodies)
Feline infectious peritonitis
Llectrophoresis

Total protein
AG

Albumin
alpha-1 globulin
alpha-2 globulin
beta-globulin
gamma-globulin
Bilirubin (total)
ALT (GPT)
Haemogram

l.eukocvtes

Lrvthrocyvies
Hacmoglobin

Packed cell volume (PCV)
MOV

HbF

MCHC

Thrombocytes
Differential blood count

Basophils
l:osinophils
Segmented neutrophils

Lymphocytes

767
6773
2181

219

[ — I —]

Result

1:200

93
0.5
32.30
3.5
9.9
8.8
43.5
<1.7
45.8

10.0

9.65
15.0
52
54
16
29
157

68
22

0-4

+t 0 - 600
3000 - 11000
1000 - 6000

(- 500

negative

negative
negative

Sign Reference value

%

{ul 2)
{ul
ful
ul
ful
Y%

Unit Remark

titre 1)

%
umol/l

U/

G/l

w/dl
Yo

fl
pg
e/dl
G/
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