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ABSTRACT 
 

Feline infectious peritonitis (FIP) is a highly fatal multi-systemic disease of wild and domesticated Felidae which is 

developed as a mutant type for the harmless feline enteric coronavirus (FeCoV). In Egypt, there is neither documented 

data about feline infectious peritonitis nor feline enteric coronaviruses till now. The study was performed to highlight 

on the clinical, pathological and some epidemiological findings for FIP diseased cats in Egypt. For this purpose, 169 

cats (85 males and 84 females) of different breeds aged from 4 months to 8 years old were examined. Different 

technical methods were used to confirm the diagnosis of the clinically suspected cases including Rivalta's test, 

immunochromatographic tests, ultrasonography, radiography, hematological testing, histopathology, and RT-PCR. 

Rapid immunoassay SNAP Combo tests were used to exclude viral infection causing resembling symptoms like feline 

immune deficiency and/or feline leukemia viruses. Nearly 90% of the examined cats (152 out of 169) have been 

identified as carriers for feline enteric coronavirus FeCoV. Typically, FIP clinical signs were observed only in the 

multi-cat household especially in animal shelters.  9 cases were identified with FIP disease from total of 169; FIP was 

nearly equal between both sexes (five males and four females) along with the higher incidence was observed in age 

above two years old.  Clinical signs associated with FIP were recorded only in cats of foreign breeds (6 Persian, 1 

Himalayan and 2 mixed breed) and no FIP clinical cases were reported in the Egyptian Mau cats. Frequent incidence 

of complicating diseases like FIP is considered a remarkable challenge for veterinarians especially in its diagnosis. 

Therefore, more attention and studies are required to ease and confirm the diagnosis of such diseases with less specific 

symptoms.  
 

Key words: Feline infectious peritonitis, feline enteric coronavirus, cats, Egypt. 

©2021 IJVS - All Rights Reserved 

 

INTRODUCTION 

 

Feline infectious peritonitis (FIP) is a deadly immune 

mediated viral disease that affects wild and domestic cats. 

It arises because of the mutation of the avirulent feline 

enteric coronavirus FeCoV within a small percentage of 

infected cats (Michimae et al. 2010; Kipar and Meli 2014; 

Tekes and Thiel 2016; Howell et al. 2020). Both FeCoV 

and FIP are belonged to the same virus species feline 

coronavirus FeCoV but they are totally different distinct 

pathotypes (Howell et al. 2020). Infection with FeCoV is 

very common and about 40-50% of the domestic cat 

population has been infected with this type, this figure 

could increase to reach 90-100% in multi-cat household 

(Meli et al. 2004; Vogel et al. 2010) . Asymptomatic 

FeCoV infection was previously believed to be confined 

to the intestinal tract,  but it is well known that healthy 

infected cats with FeCoV can have further systemic 

spread  (Meli et al. 2004; Barker et al. 2010; Porter et al. 

2014; Felten and Hartmann 2019). Transmission of 

FeCoV is highly contagious in multi-cat environment and 

occurs via fecal oral route; in contrast, FIP is not 

infectious via the fecal-oral route and developed as a 

consequence for different gene mutation. 

Different risk factors play an important role for the 

development of FIP disease such as stress level and 

overcrowding. All of these risks could accelerate the viral 

replication and generate new viral mutants (Kass and Dent 

1995; Felten and Hartmann 2019). Furthermore, the host 

immune status plays an additional role as it is revealed 

that FIP cats usually suffered from T lymphocytes 

depletion (Haagmans 1996; Jolanda et al. 2005), but still 
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the genetic mutation is the main risk factor as along each 

cycle of viral replication, numerous mutations have been 

evolved (Kiss et al. 2000; Pedersen 2009; Desmarets et al. 

2016; Hora et al. 2016).  These mutations have the 

responsibility for triggering the tropism switch from 

enterocytes to macrophages (Rottier et al. 2005). 

Genomic variation has been detected between FCoV 

from FIP affected cats and the FCoV from healthy ones 

especially in the Open Reading Frame (ORF) 3abc 

(Chang et al. 2010; Pedersen et al. 2012; Borschensky and 

Reinacher 2014; Hora et al. 2016). Furthermore, mutation 

at the sites of 3a and 3b genes could be employed in FIP 

pathogenesis as well (Balint et al. 2012; Dedeurwaerder et 

al. 2013).   Mutations in Spike (S) gene of the FCoV 

particularly in the S2 region results in change of viral cell 

tropism (Chang et al. 2012; Heald-Sargent et al. 2012; 

Bank-Wolf et al. 2014; Jaimes and Whittaker 2018). All 

these mutation types allow the FIP virus to have the 

capability for replicating efficiently in macrophages 

(Dewerchin et al. 2005; Lewis et al. 2015).  

Clinical signs due to infection with FeCoV may be 

transient and could be limited to a short episode of upper 

respiratory tract symptoms and/or diarrhea with vomiting 

especially in Kittens. Rarely, the virus itself can be 

responsible for severe acute or chronic symptoms, 

however, most of FeCoV infected cats are asymptomatic 

(Pedersen. 1995).  

In natural infection, the exact duration between the 

mutation and development of FIP clinical signs is mostly 

unknown as it certainly depends on the immune status of 

the infected cat. Most likely, the FIP clinical signs start to 

appear few weeks to 2 years after the viral mutation 

(Hartmann 2005). The FIP clinical and pathologic 

findings are usually occurring as a result for the extensive 

vasculitis which subsequently lead to multiple organs 

failure (Hartmann 2005; Kipar et al. 2005; Michimae et al. 

2010).  

The pathology of FIP disease has been classified into 

two distinct clinical forms, wet form (effusive type) which 

is characterized by polyserositis, abdominal and/or 

thoracic effusion with vasculitis. The second form is the 

dry form (non-effusive type) which is characterized by 

severe pyogranulomatous reaction in the internal organs 

(Kipar et al. 2005; Addie et al. 2009). Rather than the 

clear distinction between the wet and the dry forms of the 

disease, there is proportion of cases presented as a mixed 

between these two forms (Drechsler et al. 2011; Kipar and 

Meli 2014).  The clinical course of the dry form is usually 

taking longer duration than wet form (Kipar and Meli 

2014). The less specific symptoms are prominent in many 

FIP cases, and this may be due to multiple organs 

involvement like kidneys, liver, eyes, and even the CNS 

may be affected. Therefore, list of differential diagnoses 

should include the FIP disease for any affected cats with 

non-specific symptoms like lethargy, anorexia with 

resistant fever and chronic weight loss (Hartmann 2005).  

Infection with FeCoV in cats could be diagnosed 

through demonstrating the virus itself by electron-

microscopy or by genomic detection using reverse RT-

PCR assay. Such investigations haven’t been used 

frequently except for detection of carriers as many healthy 

individuals could have FeCoV in their feces (Sparkes 

2004; Sharif et al. 2010). 

Identification of FIP disease is characterized by high 

level of controversy as it has been described as one of the 

most misdiagnosed diseases and many of challenges have 

been faced especially when confronting very sick and 

small aged patients (Norris et al. 2005). These difficulties 

may be resulted from the lack of specific clinical 

symptoms, the lack of characteristic biochemical 

abnormalities, and lack of highly sensitive and specific 

tests. Therefore, FIP diagnosis is depending upon 

assimilation of the history, hematology, and other 

supportive diagnostic tests, including serology and 

findings from imaging, tissue biopsies, histopathology, 

and PCR (Simons et al. 2005; Brown et al. 2009; Sharif et 

al. 2010). Therefore, the present study was conducted to 

draw attention for some epidemiological aspects about 

FIP disease in Egypt, its various clinical manifestations, 

and related histopathological findings with using of 

different methods for diagnosis. 

 

MATERIALS AND METHODS 

 

Animals 

A total of 169 cats of different ages, breeds and sex 

were subjected for the study including 40 Egyptian Mau 

cats, 80 Persian, 19 Himalayan and 30 mixed breeds 

(n=169). According to the age, 129 animals were above 

two years old and the other 60 cats were below this age. 

According to the sex, 85 males and 84 females were 

examined. All of the investigated animals were belonged 

to different Egyptian Shelters and several multi-cat 

households. Most of them were admitted to the 

educational hospital at faculty of veterinary medicine, 

Cairo University suffering from non-specific complains.  

 

Physical Examination 

Complete case history was recorded for all clinical 

cases including age, sex, breed, and condition of their 

growing environment (single or multi-cat environment). 

Physical examination was implemented with observation 

of the general health condition, inspection of different 

mucous membranes, skin, and the superficial lymph-

nodes. Clinical parameters were recorded involving rectal 

temperature and pulse rate. Abdominal palpation with 

chest and heart auscultation was performed for each 

inspected case.  

 

Samples and diagnostic methods  

1. Fecal swabs were collected from all inspected (169) 

cats for qualitative testing against FeCoV antigen. 

Immunochromatographic Antigen Rapid (FCoV) 

Ag/Ab Test Kit (CAT. NO. RC1207DD, Bionote, 

Korea) was used according to the manufacturer 

instructions.  

2. Whole Blood and serum samples from all examined 

cats were collected for RT-PCR assay and 

hematological testing including complete blood 

picture, total protein, albumin/globulin ratio plus liver 

and kidney function. Serum samples were used for 

testing against FCoV antibodies by 

immunochromatographic lateral flow rapid test.  

FOR RT-PCR, the test was performed to amplify sub 

genomic mRNA of the highly conserved M gene (Simons 

et al. 2005). Total RNA was isolated according to the 
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manufacturer instruction using QIAamp® RNA Blood 

Mini (Catalog no. 52304, Qiagen). Primers were selected 

from the highly conserved M gene. The sequences for 

primers used in the RT-PCR assay were stated as follow, 

primer 212 (5'TAATGCCATACACGAACCAGCT'3), 

and primer 1179 (5'GTGCTAGATTTGTCTTCGGAC 

ACC'3). For reverse transcription, Verso one step RT-

PCR PCR kit (thermo scientific, Germany) was used 

according to the manufacturer instructions. The PCR 

cycling protocol consisted of 10 min incubation at 95°C 

followed by 30 cycles of 1 min denaturation at 95°C, 

1 min primer annealing at 62°C then 1 min for primer 

extension at 72°C. The 30 cycles were succeeded by 

10 min at 72°C and the reaction mixture was finally 

cooled to 4°C.  For analysis, 20ml of each PCR sample 

was analyzed by electrophoresis using a 1.5% TAE 

agarose gel (GibcoBRL Life Technologies) for 45 min at 

100V. A 100bp molecular weight ladder (Invitrogen) was 

used to mark the size of the amplified PCR products. 

Amplified products were finally visualized by using of 

ethidium bromide staining and UV radiation. Fragments 

of 295 bp were revealed for positive samples. 

 

For detection of FCoV antibodies, an immunochromato-

graphic lateral flow rapid test (product code. GDX34-1, 

Global DX, UK) was used for all serum samples and 

performed according to the manufacturer instruction. 

 

To exclude concurrent infection with Feline Immune 

Deficiency Virus (FIV) and/or Feline Leukemia Virus 

(FLV), a SNAP Combo FeLV Ag/FIV Antibody rapid 

immunoassay (Product Code 502A.02, IDEXX 

laboratories) was performed for each serum sample 

according to the manufacturer instructions. It was used for 

simultaneous detection of feline leukemia virus (FeLV) 

antigen and feline immunodeficiency virus (FIV) antibody 

in feline serum (Levy et al. 2017).   

1. Effusive fluid samples were collected to perform 

Rivalta's test.  A transparent test tube was filled with  

about 7-8 ml distilled water, to which 1 drop of 

concentrated solution of acetic acid was added and 

mixed properly. One drop of the effusion fluid was 

carefully  added on the surface.  The Rivalta's test is  

defined as negative if the drop disappeared while the 

test defined as positive if the drop retained its shape, 

stayed attached to the surface or slowly  floated down 

to the bottom of the tube, drop or jelly fish-like 

(Hartmann et al. 2003; Felten and Hartmann 2019). 

2. Tissue samples were collected from the dead animals 

(nine cats) including heart, brain, lungs, spleen, 

lymph nodes and kidneys. All samples were placed in 

neutral buffered formalin (10%) to be examined with 

H&E staining. For histopathological investigation, 

tissue samples were sectioned, warmed, and placed in 

xylene jar which was replaced after 10-15 min with 

fresh one for another 10-15 min. Slides were kept in 

descending series of alcohol then washed and stained 

with Meyer’s hematoxylin for 10-15 min. After 

washing, slides were immersed in fast acid alcohol 

for few seconds. The slides were washed and placed 

in 2% aqueous eosin for 2-5 min then put in 

ascending series for alcohol at least for 5 minute and 

finally in absolute ethanol: xylene mixture (1:1) for 5 

min.  The sections were cleared in xylene two times 

for 10-15 min. Cover slides were mounted on slides 

and dried till examined (Chauhan and Agarwal 2008). 

 

Further diagnostic tools including radiography and 

ultrasound scanning were used for all clinically ill cats to 

investigate all internal organs using Sonoscape ultrasound 

M12v and X-ray (Allenger 100mA). 

 
RESULTS 

 

Physical Examination 

The detected apparent clinical signs for the suspected 

FIP cases were related mainly to the wet form. The 

abdominal swelling was commonly noted by the owners 

and sometimes was confused with pregnancy. Flappy 

distended abdomen with fluctuation of fluid waves was 

observed in all FIP suspected cases during palpation 

(Fig.1a).  Abdominal masses were palpated in all 

suspected cases, and this may be due to enlarged 

mesenteric lymph nodes, visceral adhesion and/or large 

sized pyogranulomas. Three cats were presented with 

dyspnea, mouth breathing and cyanotic mucous 

membranes, may be resulted from thoracic and pericardial 

effusion, muffled sound was confirming during the chest 

examination by stethoscope. Temperature was recorded 

high above 40°C in eight cases, the high temperature was 

refractory for antibiotics and was accompanied usually by 

anorexia and lethargy. Two cats were presented with 

keratitis and keratitic precipitate (Fig.1b). Symptoms of 

yellowish discoloration of mucous membranes and ear 

pinna were well recognized in three clinical cases 

(Fig.1c). Nodular firm cutaneous lesions (Fig.1d) and skin 

fragility syndrome were detected in one case. Aspiration 

of effusive samples revealed yellowish viscous turbid 

fluid, and this may be due to high protein content.  

 

Screening with the immunochromatographic test for 

antigen detection in feline feces revealed that 90% (152 

out of 169) of all inspected cats are carrying feline enteric 

coronavirus (Fig. 2a). Most of them had no apparent 

clinical signs and about 20% of them only had self-

limiting diarrhea (31 cases out of the 152 positive cases). 

 

Screening for qualitative detection of antibodies in 

serum samples revealed that about 51% of inspected 

cases were seroconverted (86 out of 169) regardless the 

FIP development.  

 

Screening with Combo FeLV Ag/FIV Antibody rapid 

immunoassay revealed that all inspected cats were 

negative for FIV antigen and FLV antibody in their serum 

samples (Fig. 2b). 

 

Testing with mRNA PCR for whole blood samples 

collected from all animals revealed that eight out of nine 

cases (histopathological confirmation) were positive 

(8/9=88.8%) and high specificity was represented as 150 

cases were negative out of resting 160 (93%). 

 

Rivalta's test revealed that eight clinical cases were 

positive out of eleven cases presented with abdominal 

effusion. Highly sensitive result (88.8%) was revealed as 



Int J Vet Sci, 2022, 11(2): 159-167. 
 

 162 

eight cases out of positive samples (9) were identified 

with RT-PCR and confirmed by histopathology while one 

sample was negative for Rivalta’s but confirmed as FIP by 

histopathology. Strongly positive result appeared as 

floating drop or funnel with contact to the surface (Fig. 

2c). 

Hematological profile for FIP cases were commonly 

marked by lymphopenia, neutophilia, non-regenerative 

anemia, elevated ALT, creatinine and BUN. Variable 

results were observed in the total serum protein 

concentration, but the albumin/globulin ratio was detected 

below 0.8 for all cases.  

 

 
 
Fig. 1a: Abdominal distension in different cats affected with wet form of (FIP). b: Keratitic precipitate in right eye for a cat with (FIP). 

c: Yellowish discoloration of skin and ear pinna in FIP affected cat. d: Nodular skin lesions in cat with (FIP). 

 

 
 
Fig. 2a: Immunochromatographic test showing positive result for feline corona antigen detection in feces. b: Combo SNAP rapid 

immunoassay showing negative results for FeLV Antigen ad FIV Antibody in serum samples for all tested cats. c:  Rivalta's test 

showing positive result for effusive samples of cats with FIP. d: Ultrasonographic findings for FIP affected cat showing peritoneal 

effusion with marked changes in echogenicity for hepatic parenchyma. e: Radiography for FIP cat showing loss of serosal details due 

to peritoneal effusion. 
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Diagnostic Imaging by ultrasound showed free fluid 
(anechoic) filled the whole abdominal cavity even in the 
retroperitoneal space in all FIP identified cases (Fig. 2d). 
Thickened intestinal wall with hyper echogenicity was 
clearly observed, it may be resulted from the severe 
pyogranulomatous reaction. Mixed hyperechoic patches 
with diffuse hypo-echogenicity were commonly seen in 
the liver of most FIP cases. Thick capsule was obviously 
noticed in spleen and kidney. Hepatic and renal tissues 
showed minor changes in their echogenicity.  Imaging 
with X ray revealed that, all FIP cases were presented 
with loss of serosal details, it was mainly resulted from 
thick peritoneum due to the extensive inflammatory 
changes and increased opacity at lower parts of chest 
cavity due to pleural effusion (Fig. 2e).  Discospondylitis 
was recorded in two cases. 
 
Post-Mortem and Histopathology Finding 

Post-Mortem Findings: All cats presented with FIP 
clinical signs were monitored until death and autopsy was 
performed for each case. Thick peritoneal membrane and 
abdominal effusion with highly viscous fluid were 
recorded in all confirmed cases. Organomegaly was 
recorded in liver and spleen. Extensive pyogranulomatous 
reaction was seen in all serosal surfaces of all internal 
organs, intestinal tract (Fig. 3a), peritoneal membrane, 
liver, spleen (Fig. 3b) and even on the exposed abdominal 
muscles internally with exception of lungs, heart and 
kidneys, their gross appearance showed less 
pyogranuloma and only several hemorrhagic patches 
mixed and whitish necrotic foci were prominent (Fig. 3c(.   

Histopathological Findings 

Typical histopathological findings (Fig. 4) due to FIP 

were clearly detected in nine cases and briefly illustrated 

as follow. The cortical lymphoid follicles and splenic 

white pulp showed severe lymphoid depletion and 

accumulation of eosinophilic tissue debris. Renal 

parenchyma showed diffuse interstitial pyogranulomatous 

nephritis with replacement of renal tubules by many 

viable and degenerated neutrophils. The renal 

pyogranulomatous reaction was accompanied by chronic 

inflammatory cells including lymphocytes, histiocytes, 

plump fibroblast and plasma cells. Renal tubules exhibited 

necrobiotic changes and occasionally existed casts. Liver 

showed widespread centrilobular necrosis in several 

hepatic lobules with expansion of the hepatic capsule and 

abundant eosinophilic necrotic materials. Interestingly, 

mineralization was noticed around the central veins. Some 

major blood vessels showed marked vasculitis admixed 

with abundant mineralization of tunica media alongside 

intimal hyperplasia led to narrowing of vascular lumen. 

Severe enteritis was noticed in many circumstances which 

characterized by mononuclear inflammatory cells 

infiltration in the lamina propria with marked expansion 

of the serosal surface. Intestinal sections revealed severe 

intense pyogranulomatous reaction with heavy fibrinous 

exudates and numerous neutrophils. Lung showed 

multifocal granulomatous zones that displayed 

inflammatory infiltrate which was consisted mainly of 

lymphocytes beside macrophages with cellular and 

karyorrhectic debris. 

 

 
 

Fig. 3a: Severe pyogranulomatous reaction along the serosal surface of the intestinal tract and associated mesenteric tissues.  b: Severe 

pyogranulomatous reaction with organomegaly in spleen and liver due to FIP in cats. c:  Multifocal necrosis with thick capsule in both 

kidneys and severe congestive pattern in pulmonary tissue due to FIP disease. 
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Fig. 4: photomicrograph of feline organs infected with FIP (H&E). (a) Lymph node showing severe depletion and necrosis of cortical 

follicles. (b) Spleen showing expansion of the capsule with edema and inflammatory cells infiltration. (c) Spleen showing severe 

depletion of white pulps. (d) Higher power of splenic red pulp showing precipitation of hemosiderin pigments. (e) Kidney showing end 

stage kidney illustrated by replacement of renal parenchyma with heavy inflammatory infiltrate. (f) Kidney showing necrosis of renal 

tubules and presence of casts in the tubular lumen. (g) Kidney showing diffuse interstitial pyogranulomatous nephritis. (h) Higher 

magnification of renal cortex showing periglomerular infiltration of neutrophils, lymphocytes, and macrophages with accumulation of 

eosinophilic fibrillar material (fibrinoid necrosis). (i) Hepatic capsule showing severe expansion with eosinophilic proteinaceous 

exudates. (j) Liver showing centrilobular necrosis. (k) Liver showing necrosis and mineralization around the central vein. (l) Blood 

vessel showing mineralization of tunica media with intimal hyperplasia. (m) Intestine showing severe expansion of serosal surface 

with heavy pyogranulomatous and fibrinous exudates. (n) Intestine showing enteritis illustrated by mononuclear cells infiltrating the 

lamina propria in between the intestinal glands. (o) Higher power of intestine showing many viable and dead neutrophils in 

submucosa. (p) Lung showing multifocal granulomatous areas that composed of inflammatory cells infiltrate and necrotic debris. 

 

Conclusive Epidemiological Findings 

In line with the results of all diagnostic tests, it was 

revealed that nearly about 90% of all examined cats were 

carrying FeCoV in their feces. Nearly 5% of all examined 

cats (9 out 169) were identified as FIP cases according to 

the assimilation of results revealed from RT-PCR testing, 

histopathology, and other used tests. All the confirmed 

nine cases were presented with wet form and no dry form 

was detected in the study. The age of the identified FIP 

cases was above two years old for 6 cases and the other 

three were below this age. Males and females were nearly 

equal for susceptibility to the disease, as FIP was 

identified and confirmed by histopathology in 5 males and 

4 females. All males and females identified with FIP were 

sexually intact. The nine confirmed cases were presented 

as 6 Persian cats (6/80), 2 mixed breed (2/30) and 1 

Himalayan (1/19). No FIP cases were detected in the 

Egyptian Mau cats. Consequently, FIP disease was more 

prevalent in pure breeds than mixed ones, and the Persian 

cats were the mostly affected pure breed. 

DISCUSSION 

 

Feline coronavirus (FeCoV) is highly contagious and 

ubiquitous in multi-cat environment causing mild 

symptoms or totally an asymptomatic infection (Drechsler 

et al. 2011). This infection can persist in certain 

individuals and unpredictably lead to feline infectious 

peritonitis FIP which is highly fatal systemic immune-

mediated disease. Regardless the low incidence of FIP 

disease among the FCoV-infected cats, it is considered as 

major cause of mortality (Drechsler et al. 2011).  

According to the results of screening tests, it is 

revealed that the infection with FeCoV was common in 

the Egyptian multi-cat households as nearly 90% of 

studied cats were carrying FeCoV antigen in their feces, 

these findings were consistent with worldwide studies 

related to the FeCoV infection in cats (Pedersen et al. 

2008; Vogel et al. 2010). Most of detected individuals 

with FeCoV were asymptomatic and mainly were playing 

an important role for infection transmission among the 

healthy cats (Drechsler et al. 2011).  
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All clinically suspected cases with FIP were 

presented with the effusive pattern. The more clinical 

presentation of FIP disease in the wet form was informed 

by several reports (Pedersen 2009; Sherding 2009). It may 

be related to several reasons, firstly, the longer time taken 

in the dry form to be clinically notable (Kipar and Meli 

2014), secondly, may be due to the late transition from 

dry to wet form before admitting for diagnosis (Kipar and 

Meli 2014) and finally, existence of less specific clinical 

symptoms for the dry form which led to high rate of 

misdiagnosis (Norris et al. 2005).  

Diverse of non-specific broad clinical signs were 

highly reported for FIP disease (Norris et al. 2005) and the 

same was noted in the current study. Clinical presentation 

of FIP cases was involving the commonly reported 

symptoms like persistent fever, lethargy, anorexia with 

abdominal distension (Hartmann 2005) and further rarely 

observed ones like the dermatological lesions (Declercq et 

al. 2008). This clearly reflects high variety for clinical 

symptoms associated with FIP diseased cats in Egypt. 

There are multiple influences which make the 

definitive diagnosis of FIP extremely difficult like 

presence of many clinically similar diseases, non-

available specific test, and more complexity in 

differentiation between FIP and FeCoV at the level of 

diagnosis (Simons et al. 2005; Addie et al. 2009; Sharif et 

al. 2010). Therefore, the study focused on utilizing of 

multiple tests to identify FIP disease in suspected cases. 

Results of immunochromatographic rapid kit for detection 

of antibodies in serum samples were non-specific as many 

of clinically healthy cats were seroconverted and showed 

positive results. These non-specific results clarify the less 

association between FeCoV antibodies in serum and FIP 

incidence and this was proven previously (Addie et al. 

2009; Sharif et al. 2010).  

High sensitivity has been detected with using of 

Rivalta's testing which is usually performed for the 

effusive fluid during the clinical diagnosis of wet FIP 

cases (Hartmann et al. 2003; Felten and Hartman 2019). 

The similar results were observed during the study, as out 

of nine histopathological confirmed cases, eight cases 

showed positive results with Rivalta's test (88.8%).   

Low rate of false positive results plus high specificity 

was reported with using of RT-PCR for detection of 

subgenomic mRNA for Feline Coronavirus in blood 

samples (Simons et al. 2005). The RT-PCR results in the 

current study showed similar high sensitivity (8/9=88.8%) 

and high specificity (93%). 

Laboratory findings of the current study were similar 

to the hematological results for many of FIP diseased cats 

in other studies (Addie et al. 2009). They were common in 

multiple parameters including lymphopenia, variable 

degrees of non-regenerative anemia and decreased ratio of 

albumin to globulin (A/G below 0.8).  Variability in level 

of total protein concentration was shown in the FIP cases. 

Some of them showed hyperproteinemia which resulted 

from hyperglobulinemia and other cases showed 

hypoproteinemia which was consequence from chronic 

alteration of hepatic function (Addie et al. 2009).  

Confirmation with histopathology is commonly used 

for FIP identification and considered as a gold standard 

for diagnostic test comparisons (Hartmann et al. 2003; 

Sharif et al. 2010; Giori et al. 2011; SAIDI et al. 2016). It 

was used for the same purposes in the current study and 

showed the typical histopathological findings including 

plasmacellular perivasculitis admixed with inflammatory 

cells like neutrophils, lymphocytes, and plasma cells. The 

lymphoid tissues showed lymphoid depletion caused by 

apoptosis, all these results were identical to different 

histopathological findings (Haagmans et al. 1996; Kipar et 

al. 2001; Hartmann et al. 2003; Hartmann 2005).  

Post-mortem findings were highly marked by the 

severe pyogranulomatous reaction in most of internal 

organs. It was prominent in liver, spleen, intestinal tract, 

and peritoneal membranes more than kidneys, heart and 

both lungs. These results may correlate with other 

findings which stated the viral genome was more 

detectable in liver and spleen more than kidneys (Li and 

Scott 1994; Sharif et al. 2010). 

Different studies suggested that FIP disease has no 

gender predisposition (Pedersen 1995) and others have 

suggested that FIP is more prevalent in males (Robison et 

al. 1971; Schalm 1973; Rohrbach et al. 2001). In the 

current study, FIP incidence was slightly higher in males 

than in females and no marked difference was noted 

between both sexes. All of them were sexually intact and 

this agreed with previous finding (Rohrbach et al. 2001). 

Related to breed predisposition studies, the higher 

incidence for FIP was revealed to be more in the pure 

breeds and this was similarly detected in the current study.  

Most of identified FIP cases were aged above two years 

old and this was inconsistent with several reports which 

stated that prevalence of FIP disease was higher in age 

below two years old (Pedersen 1995; Norris et al. 2005). 

It was concluded that FIP disease is prevalent in 

multi-cat household in Egypt, especially in sexually intact 

pure Persian breed.  Further investigations are needed to 

clarify more epidemiological data about FIP incidence and 

associated risk factors. 
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