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Heartworm Testing, 
DIROCHEK® & WITNESS® HW

Photographic credits:  Echo and feline heart: Greene Veterinary Hospital, Anderson, California; feline 
chestr radiograph, canine heat : AR Dillon; adult worms and microfilaria: Zoetis Parasitology Atlas.



Diagnosis – Canine

Currently available heartworm antigen tests detect protein 
secreted mainly by adult female Dirofilaria immitis1.

 Antigen testing is routinely recommended for 
screening dogs on heartworm preventive.
 Dogs with low worm burdens may never be

Ag testing 
preferred in 

the dog

301- Current Canine Guidelines for the Diagnosis, Prevention, and Managemetn of Heartworm (Dirofilaria immitis) Infection in Dogs (revised January 2012).  American 
Heartworm Socity website.  Available at: http://www.heartworm society.org/veterinary-resources/canine-guidelines.html.  Accessed November 14, 2012. 

Dogs with low worm burdens may never be 
Antigen positive
 Confirmation testing should be considered for 

positive dogs with low exposure, or that are 
asymptomatic.
 Depending on the clinical status of each patient 

prior to treatment, additional diagnostic testing 
may be indicated to complement the dog’s history, 
physical examination, and heartworm test results.

Confirmation 
testing often 

recommended

Low worm 
burden dogs 
may never be 

positive
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L3 to L4 molt: begins as early as 
day 3 and end as late as day 9-12. 

They become sexually mature 
about day 120 post infection.

Antigen
Detection
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L4 molt to the final stage at day 
50 to 70. 

Worms reach the pulmonary vasculature as early as day 70 and all 
have arrived by day 90 to 120. 

about day 120 post infection. 

Stages Susceptible
to Preventatives

LL44



HEARTWORM TESTING CONSIDERATIONS
American Heartworm Society (AHS) Guidelines1

Key Time frames

 Antigen positive as early as 5 
months 
 Microfilaria as early as 6 months

 Microfilaria testing is complementary to 
antigen testing

321- Diagnosis, Prevention, and Management of Heartworm Infections in Dogs.  American Heartworm Society.   2010 

Canine: Antigenemia occurs as early as 5 months, 
but more regulary 6,7 months.  It can be supressed 
until 9  months for dogs on heartworm prevention

antigen testing
 Microfilaria testing is not accurate for 

dogs on hwp. Antigen testing is 
recommended for retesting dogs on 
heartworm prevention (hwp)

 Antigenemia may be suppressed 
until about 9 months post infection in 
dogs on chemoprophylaxis
 Puppies – reasonable to wait until 7 

months



Diagnosis – Feline1,4

Heartworm infection in cats is a more elusive diagnosis than in dogs 
and can be easily overlooked.1
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to 15% of the rate in unprotected 
dogs in a given area1

Difficulties in diagnosing n 
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Geographic risk parallels that of 
canine infections
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1.  2010 feline guidelines. American Heartworm Society Web site. http://www.heartwormsociety.org/veterinary-resources/feline-guidelines.html. Accessed May 4, 2011. 
2.  Current advice on parasite control: heartworm. Companion Animal Parasite Council Web site. http://www.capcvet.org/recommendations/heartwormcat.html. Accessed May 4, 2011. 
3.  Atkins CE, DeFrancesco TC, Coats JR, Sidley JA, Keene BW. Heartworm infection in cats: 50 cases (1985-1997). J Am Vet Med Assoc. 2000;217(3):355-358.
4 . Blagburn BL, Dillon AR.  Feline heartworm disease: solving the puzzle.  Vet Med 2007; (suppl):7-14.

Photo courtesy of Veterinary Hospital, Anderson, California
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In a study >25% of cats 
diagnosed with adult heartworm 
infection were considered “indoor 
cats” by their owners3

g g
heartworm infection contribute to 
underestimated prevalence in 
cats1
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Target Detection of soluble D. immitis Antigen
Situation of 

Use
Healthy dog:  heartworm 
screening (dog > 7 month old) 
before preventative treatment, in 
endemic areas, and/or after 
traveling to an endemic area

Sick dog: suspicion of 
heartworm infection.

Cat: heartworm infection.

Sample Anticoagulated whole blood (EDTA, heparin), serum or 
plasma

WITNESS® HW
WITNESS® Dirofilaria

Different WITNESS ® Presentations:*
WITNESS® HW C i H t A ti Kit
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Storage Room temperature storage

* All presentations are not available in all markets
1- Pfizer - Synbiotics data on file: USDA validationdossier FHW. Sept. 2006.  
2- Pfizer - Synbiotics data on file: AWIDIRE - Version 5. Canine Heartworm Antigen test.  Jan. 2008.( When female worms count >2).

 For dogs and cats
 In-hospital results within 10 minutes
12 month dating from date of manufacture

WITNESS® HW Canine Heartworm Antigen Kit
WITNESS® Dirofilaria 



Parvovirus
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WITNESS® Parvo
WITNESS® CPV



Parvovirus
Pathogen
 Antigenic variants CPV-2a, CPV-2b, CPV-2c 
 Variants detected with variable 

distribution worldwide 2, 3

 CPV-2c emerging as predominant strain 
worldwide3

 Good cross-protection (virus 
neutralizing antibodies) between CPV-
2a, CPV-2b, CPV-2c

 partial cross-protection between the old 
CPV 2 d th ti i i t 4

Structure of parvovirus.  
Small, nonenveloped, 
single-stranded DNA 
viruses.

Adapted from Infectious 
Diseases of the Dog and 
Cat. 3rd edition.  Ed. 
Green. Parvo

Strains Are 
Changing

Nucleocapsid

Single stranded DNA
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CPV-2 and the antigenic variants 4

Electron micrograph depicts a number of parvovirus virions of 
the Parvoviridae family of DNA viruses.   
Source: CDC Public Health Image Library ID#5618.  
http://phil.cdc.gov/phil/details.asp accessed 7/21/2013.

1- Greene, C.E., Decaro, N., 2011. Canine viral enteritis. In: Infectious Diseases of the Dog and Cat, ed. Greene CE, 4th ed. WB Saunders Philadelphia, PA., pp. 67-80.
2- Lamm CG. and Rezabek GB. Parvovirus Infection in Domestic Companion Animals. Veterinary Clinics 2008;38: 837-850.
3- Decaro N., Desario C., Billi M. et al. Western European epidemiological survey for parvovirus and coronavirus infections in dogs. The Veterinary Journal 2011; 
187:195-99.
4- Cavalli A. et al. Evaluation of the antigenic relationships among canine parvovirus type 2 variants. Clin. Vaccine Immunol. 2008;15, 534–539.

Prevalence & Distribution
 Worldwide distribution
 The most frequent cause of acute diarrhea 

in dogs and most common infectious 
disorders of dogs1

 Highly contagious, extremely common in  
kennels with high morbidity and mortality

Very 
common, 
very  
contagious



Parvovirus Strains

Number of strains detected

Area CPV-
2a

CPV-
2b

CPV-
2c

NORTH AMERICA

USA 1 36 30

SOUTH AMERICA

Uruguay 1 0 24

Argentina 9 4 14

Number of strains detected

Area CPV-
2a

CPV-
2b

CPV-
2c

EUROPE

Italy 56 6 62

Portugal 0 16 15

Spain 3 1 9

France 0 9 7

Distribution of canine parvovirus variants in the world.  Adapted from Decaro

Studies have 
shown that 
“old-type” 

vaccines are 
able to protect 

Decaro N, Buonavoglia C. Canine parvovirus--a review of 
epidemiological and diagnostic aspects, with emphasis on type 
2c. Vet Microbiol. 2012 Feb 24;155(1):1-12. 
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Argentina 9 4 14

Brazil 37 0 0

ASIA

India 37 4 0

India 16 3

Taiwan 2 34 0

Korea 119 7 0

Japan 4 21 0

China 27 5 0

Thailand 19 7 0

OCEANIA

Australia 41 1 0

France 0 9 7

UK 117 182 1

Belgium 17 0 9

Germany 13 18 21

Greece 81 1 2

Switzerland 1 0 0

Czech Republic 1 1 0

Romania 2 0 0

Hungary 27 0 0

Bulgaria 31 9 1

Slovenia 1 0 0

dogs against 
next 

challenge with 
CPV-2c in 

experimental 
conditions.

Decaro N, Buonavoglia C. Canine parvovirus--a review of epidemiological and diagnostic aspects, with emphasis on type 2c.
Vet Microbiol. 2012 Feb 24;155(1):1-12. 



Parvovirus Disease
Clinical Presentation
• Mainly young dogs between 6 weeks and 6 months old.1

– BUT adults or older dogs can also be affected.1
• Acute gastroenteritis with hemorrhagic diarrhea and vomiting, and 

leukopenia

Puppies 
with 
bloody 
diarrhea

Transmission
Direct or indirect contact with feces (and other biological 
fluids); viral entry via the nasal oral route1

741- Greene, C.E., Decaro, N., 2011. Canine viral enteritis. In: Infectious Diseases of the Dog and Cat, ed. Greene CE, 4th ed. WB
Saunders Philadelphia, PA., pp. 67-80.

Risk factors
• Kenneled animals
• Poor sanitary conditions
• Stress factors (transport, overcrowding, etc.)
• Colostrum-deprived pups

fluids); viral entry via the nasal-oral route1

Very stable in the external environment1, 2

Bleach should be used for disinfection of animal facilities1Fecal-oral 

Disinfection 
important



Parvovirus - Diagnosis
Diagnosis
•Clinical suspicion 

– Differential diagnosis: coronavirus, infectious canine 
hepatitis, canine distemper, enteric parasites, etc.

•Non specific laboratory tests: 
– WBC* count (leukopenia/lymphopenia)

•Specific laboratory tests: 
– Rapid antigen test on faces: 

RIMTM
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• RIMTM (Rapid Immuno MigrationTM: WITNESS® CPV / Parvo5) 

• ELISA
– Hemmaglutination on feces
– PCR-based methods 

•Need to implement supportive care with no 
delay and to quarantine the infected dog to limit 
virus transmission 

*WBC: white blood cells

5- Lacheretz A., Laperrousaz C, Kodjo A., et al. Diagnosis of canine parvovirus by rapid immunomigration on a membrane. Vet Rec 2003;152(2):48-50.



Parvovirus: Disease

15,0
14,0

13,0

12,0

11,0

10,0

Comparison of vaccine diffusion and excretion of wild type virus3

Log. average fecal IHA

Virus in feces 3-4 
days PI1,2

Virus generally shed for 7-12+ days1,2

(5-7 days of clinical signs)2

 Animals vaccinated 
against parvovirus 
can give a weak 
positive test result if 
tested between 3 
and 10 days 
following 
vaccination 2

82
1- Quinn PJ, et. al. ed.  1997.  Microbial and Parasitic Diseases of the Dog and Cat.  Saunders, London, UK.
2- Greene CE, ed.: 2006, Infectious diseases of the dog and cat.  Elsevier Saunders
3- Carmichael.  Cornell Vet. 1981

Days 
after
inoculation

1          2           3           4           5          6           7           8          9          10

,
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5,0
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CARMICHAEL
Cornell Vet. 1981

Viral excretion titered by IHA - wild type strain
Viral excretion titered by IHA - vaccine strain

vaccination.2

 CPV-2 is seldom 
detectable after 5-7 
days of clinical 
illness (negative 
test).2



WITNESS® PARVO / CPV

WITNESS® Parvo / CPV
On feces (normal or diarrhea)

+ -

Sick Dog or Puppy
Dog or puppy with clinical signs suggestive of parvovirus infection

If high clinical suspicion
FALSE NEGATIVE TEST

False negative can occur if:
Dogs tested more than 6-10 days after onset of clinical 
signs (low viral load)
Dogs with massive bloody diarrhea due to formation of 
virus-antibodies complexes (less frequent)

FALSE POSITIVE TEST 
(RARE)

Weak false positive can occur:
Dogs vaccinated and tested from the 3rd to 
10th day after vaccination

83

 Consider dog not infected by parvovirus but late infection possible 
(correlation with clinical presentation)
Consider performing other (PCR based) diagnostic testing
Differential diagnosis:

 Acute gastroenteritis/diet intolerance/garbage gut
 Gastrointestinal obstruction / intussusceptions/ foreign body
 Fecal parasites
 Pancreatitis, liver-kidney failure, peritonitis
 Infectious diarrhea (coronavirus, infectious canine hepatitis, 

canine distemper, etc. 

 Consider dog infected by parvovirus if not 
recently vaccinated (see false positive)
Implement and/or continue appropriate treatment 
with supportive care

SICK DOG INFECTED BY 
PARVOVIRUS

+ DOG NOT INFECTED BY PARVOVIRUS

Repeat WITNESS® PARVO / CPV

-

-+

Algorithm developed in collaboration with Prof. Nicola Decaro, DVM, PhD.  Associate Professor, Faculty of Veterinary Medicine of Bari.



• Comparison of different in-house tst systems to detect parvovirus in faeces of cats.
• N=200 fecal samples: 148 from randomly selected healthy cats; 52 from cats with 

diarrhea.
• Compared to electron microscopy (EM)
• 10 cats had diarrhea and were FPV+ 

WITNESS® PARVO: Detection in cats 
Neuerer et al.

93F  Neuerer, K Horlacher, U Truyen, K Hartmann.  Comparison of different in-house test systems to detect parvovirus in faeces of cats.  Journal of Feline Med and 
Surgery (2008) 10, 247-251.



Feline Leukemia (FeLV)
F li I d fi i Vi (FIV)
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Feline Immunodeficiency Virus (FIV)
Disease Overview
WITNESS®
ViraCHEK®
ASSURE®



WITNESS FeLV

•Detection of an antigen
•Target: p27 core 
protein (nucleocapsid) 

•no interference with 
vaccination

WITNESS FIV 

•Detection of antibodies: 

•Target: transmembrane protein 
of the virus, using a synthetic 
gp40 peptide

•Vaccination (where available) 
can interfere with vaccination

102

can interfere with vaccination.



FeLV
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FeLV: Pathogen/Transmission

PATHOGEN 
 Feline Leukaemia Virus: RNA 

retrovirus 
2 key antigens: p27 (core protein 

nucleocapsid), and gp70 (envelope 
protein).
 P27 used for testing
 gp 70a, 70b/c and FOCMA are 

Retrovirus

Protein p27 
important for 
testing

Gp 70 and 
FOCMA are 
targeted for Adapted from Greene Fig. 13-1, 4

Core Proteins
(p10, p12, p15, p27, RT)

Budding 
Virus/Virus
(Spike – p15e, Knob – gp 
70), viral envelop antigens)

104

gp ,
targets for vaccination 

TRANSMISSION 
 Viraemic cats: FeLV virus shed in 

the saliva, nasal secretion, faeces, 
urine and milk (kitten: also 
transplacental transmission) 
Mainly by social contacts 

(particularly mutual grooming), but 
also by biting 
 Iatrogenic rare (e.g. blood on 

surgical instruments) 

targeted for 
vaccination

Mainly 
transmitted 
by social 
contacts

Retrovirus, Feline Leukemia Virus (FeLV) elecontron mircrograph)
Source: CDC Public Health Image Library ID#5610.  
http://phil.cdc.gov/phil/details.asp accessed 7/21/2013



FeLV: Disease
CLINICAL PRESENTATION 
COMMON PROBLEMS (persistently FeLV 

viraemic cats): anemia, immune suppression, 
lymphoma
LESS COMMON PROBLEMS: immune-

mediated diseases, chronic enteritis, 
reproductive disorders 
POOR PROGNOSIS: most FeLV persistently 

viraemic cats develop disease and 70-90 % 

Eve, 8 yr, DSH SF.  FeLV+

Persistent 
Infection –
anemia, 
immune 
suppression 
and 
lymphoma
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will die within 18 months to 3 years1

1- Robinson A, et al. Comparison of a rapid immunomigration test and ELISA for FIV antibody and FeLV antigen testing in cats. Veterinary Record 
1998;142:491-492.

RISK FACTORS 
Young cats 
High population density (catteries) and socialization.

PREVALENCE & DISTRIBUTION 
Worldwide 
Low in many countries in Europe (<1 %)1 particularly if vaccination widely 

used though prevalence varies greatly 
Up to 30 % in groups1 where the virus is endemic (multicat household, 

breeding catteries, rescue shelters

Found 
Worldwide 

Young cats, 
high 
population/
socialization



Feline Leukemia (FeLV infection)
Exposed Cat

Regressor Cat

Healthy-
Transient Viremia
(replication in bone marrow and lymphoid cells)

Replication in oropharyngeal lymphoid tissues:
Effective or Ineffective immune response

Days

ELISA/ICT, +/- Nab+Nab+

Complete Virus Elimination

Envelope 
antigen 

(neutralizing 
antibody)

Nucleic acid 
(PCR detection)

Nucleocapsid
(ICT, ELISA, FA 

antigen detection)

106

Stress or 
Immunosuppression

Adapted from: K Hartmann. Feline leukemia virus infection. In Green, Infectious disease 
of the dogs and cat 3rd Ed, WB Saunders Elsevier, chap 13 2006.  (graphs p110-111).

PCR, Nab+
Latent Infection Viremia

3 Weeks

3-13 Weeks

Lifelong
ELISA/ICT+

ELISA/ICT, +/- Nab+

Malignancy
Leukemia, Lymphoma 

Myelodysplasai

Myelosuppression
Anemia, Thrombocytopenia, 

Granulocytopenia

Immunosuppression
Lymphopenia, Abn Lymphocyte 

function

Other disorders
Glomerulonephritis, 

Reproductive, disorders, 
Osteochondromas

FeLV-related Illness



WITNESS® FeLV
Target Detection of Feline Leukemia Virus Antigen

Situation of 
use

Healthy cat:
- kitten: at first 
veterinary visit
- adult cat: prior to 
FeLV
vaccination, cat at risk for
exposure

Sick cat:
- suspicion of FeLV 
infection
regardless of age, 
previous
negative test or 
previous
vaccination

Sample Anticoagulated whole blood (EDTA, heparin), 
serum or plasma
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• Positive test results should be confirmed, especially in asymptomatic and low-risk cats 
(low prevalence).

• Kittens may be tested at any age.
• Vaccine and maternally derived antibodies do not influence FeLV Ag tests results.

1- Robinson A, et al. Comparison of a rapid immunomigration test and ELISA for FIV antibody and FeLV antigen testing in cats. Veterinary Record 
1998;142:491-492.

serum or plasma

Performance Sensitivity 100%1 Specificity 98.6%1

Presentation FeLV: box of 10 tests / FelV-FIV combo: box 
of 5, 10 or 30 tests



WITNESS® FeLV – Interpretation 

WITNESS FeLV+ +

Healthy Cat 
Cat clinically healthy based on physical examination

Sick Cat
Cat with clinical signs and/or clinico-pathological 

findings suggestive of FeLV infection 

- -

Low risk cat If high index of clinical 
suspicion, consider 

repeating WITNESS® FeLV

High risk cat
(e.g. in contact with known 
FeLV+ cat) highly likely non 
infected but cannot rule out 

recent infection

110

Repeat WITNESS® FeLV 
or perform confirmatory 

test (VI*/PCR**) -+

NOT INFECTED CAT-
 Consider other differential 
diagnosis for clinical signs

INFECTED CAT+NOT INFECTED CAT-

Repeat WITNESS® 
FeLV  

(>30 days)

+-

*  VI: virus isolation 
**PCR: polymerase chain reaction 

Algorithm developed in collaboration with The Feline Centre, University of Bristol. 

 Take appropriate clinical decisions (e.g. euthanasia) and start 
management program (isolation, decreased stress) depending 
on the disease status (clinically healthy or sick cat)
 May consider repeat screening if clinically healthy cat

 Can be vaccinated
 Consider regular screening if cat at risk

Repeat WITNESS® FeLV 
or perform confirmatory 

test (VI*/PCR**)
+-



WITNESS FeLV – Interpretation 

Test should be interpreted in light of

– Its procedure: 
• was everything done ok (volume, reading time, etc..) ?
• problem due to the manipulation / reading?

– The clinical context: 

115

• sick or healthy animal 
• disease prevalence / risks 

 false positives /negatives

– The disease pathogenesis: 
• latent vs. persistent viraemia
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FIV
Feline Immunodeficiency Virus



FIV: Disease
PATHOGEN 
Feline Immunodeficiency Virus (FIV): RNA retrovirus (lentivirus) 

TRANSMISSION 
Moderately contagious virus 
Mainly by biting (saliva), but can also 
spread through social contact 
(possibly via shared feeding bowls)

Moderately 
contagious –
mainly 

117
1- Hosie MJ. et al. Feline immunodeficiency - ABCD guidelines on prevention and management. Journal of Feline Medicine and Surgery. 2009.11:557-584. 

Sylvester: FIV+, cyclic neutropenia, lymphoma,  
herpies keratitis, glaucoma, systolic murmur, 
ginigivits, found in a dumpster

(possibly via shared feeding bowls) 
Mother to kittens possible (in utero 
and via milk) 

RISK FACTORS
Sick adult cats1 

Lifestyle: free roaming / Behavior: 
fighting1 

Sex: predilection for male cats1

y
through 
biting

Roaming / 
fighting cats 
at risk



FIV: Clinical Presentation

CLINICAL PRESENTATION 
Clinical signs of the disease often delayed (cat > 4-6 
years)1

 Sometimes FIV positive cats never develop disease1 

Most clinical signs are secondary to immune 
suppression1. 
Predisposed to neoplasia 

Slow development 
of clinical signs

Clinical signs 
related to immune 
suppression
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MILD EARLY SIGNS: fever, lethargy, anorexia, 
lymphadenopathy, then remain healthy for an extended 
period of time

AIDS: chronic signs (gingivo-stomatitis, chronic rhinitis, 
lymphadenopathy, chronic gastrointestinal signs: diarrhea/ 
vomiting) and opportunistic infections (lymphomas, 
myeloproliferative diseases, etc.) 

1- Hosie MJ. et al. Feline immunodeficiency - ABCD guidelines on prevention and management. Journal of Feline Medicine and Surgery. 2009.11:557-584. 

Initially febrile –
lymphadenopathy

Chronic signs... + 
Opportunistic 
infections / 
neoplasia



FIV: Prevalence & Distribution

Endemic worldwide in 
domestic cat population1

Generally 5-12 % 
prevalence in sick cats
3-4 % in healthy cats, with 
significant variations 
between countries

Endemic 
worldwide 

Higher 
prevalence in 
sick cats
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between countries.
 Can be up to 30 % in some 
groups of cats (e.g. roaming 
cats)

Also a disease of big cats; 
may not be highly 
pathogenic.2

.
1- Hosie MJ. et al. Feline immunodeficiency - ABCD guidelines on prevention and management. Journal of Feline Medicine and Surgery. 2009.11:557-584. 
2- Hofmann-Lehmann, et al.  Clin & Diag Lab Immuno, Sept 1996, 554-562

FIV+ (Western blot) FIV %

East Africa

Serengeti NP 221/243 91%

Ngorongoro Crater 41/44 93%

Lake Manyara region 4/5 80%

South Africa (Kruger NP) 50/55 91%

West Africa (Etosha NP) 0/66 0%

Total 316/413 77%

sick cats 
(vs. healthy)



FIV: Diagnosis

Clinical diagnosis plus 
viral/antibody screening of blood:

 R.I.M.TM (Rapid Immuno-
MigrationTM: WITNESS® FIV)

 ELISA FIV antibody test. 
Antibodies recognizing synthetic  

• Detection of Feline 
Immunodeficiency Virus 
Antibodies

Target

121

gp40 transmembrane protein.
Maternal derived antibodies can 
lead to false positives if antibody 
testing is performed in kittens up 
to 6 months of age. 

Antibodies

• Healthy Cat: kitten: at first 
veterinary visit; adult cat: 
annual health screening, cat 
at risk of exposure.

• Sick Cat: Suspicion of FIV 
infection regardless of age, 
previous negative test or 
previous vaccination

Situation of 
Use

• Sensitivity 99%
• Specificity 96.3%Performance1

FIV: Box of 10 tests / FeLV-FIV combo: box 5, 10, 30 tests

1- Pfizer - Synbiotics data on file: AWIFIVE - Version 5. Feline immunodeficiency virus antibody detection test. June 2006.



WITNESS FIV – Interpretation 

WITNESS FIV+ -

Healthy Cat *
Cat clinically healthy based on physical examination

Sick Cat
Cat with clinical signs and/or clinico-pathological 

findings suggestive of FIV infection 

- +

Highl likel this is

Highly 
likely this 
is a non 

If high risk 
of recent 
exposure

Consider Negative and Non Infected
 If high index of suspcision, consider confirmatory testing
Reasons for false negative tests not fully understood
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Perform Confirmatory test
(IFA**/PCR***) +-

Start FIV management
Treat appropriately for any 
underlying disease

INFECTED CAT+NOT INFECTED CAT-
 Consider FIV not the cause for the 

clinical signs in a sick cat
Consider other differtial diagnosis

Highly likely this is 
an FIV infected cat

INFECTED CAT+NOT INFECTED CAT-

FIV 
infected cat

exposure

Repeat WITNESS® 
FIV 

(>30 days)
+-

* Cats under 6 months of age - antibody testing is not 
appropriate - can consider PCR 
** IFA: indirect immunofluorescence antibody test 
***PCR: polymerase chain reaction 

Algorithm developed in collaboration with The Feline Centre, University of Bristol. 



Ehrlichiosis
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WITNESS® Ehrlichia



Ehrlichiosis 
E. canis is primarily 
transmitted by the brown 
dog tick (Rhipicephalus 
sanguineus) 

http://www.cdc.gov/ticks/geographic
_distribution.html accessed 
7/21/2013

Primary Vector

Tick borne Disease
Parasite: Ehrlichia canis 

(rickettsia) infecting dogs’ 
monocytes
 Obligate Intracellular Gram 

Negative Bacteria
Several other species of Ehrlichia 

have been shown to infect dogs

Ehrlichiosis

Ehrlichia canis 
is a Rickettsial 
parasite that 
infects canine 
monocytes

134

M
or

ul
ae Above: Morulae detected in a monocyte on a 

peripheral blood smear, associated with E. 
chaffeensis infection (human). 
http://www.cdc.gov/Ehrlichiosis/symptoms/index.html accessed 7/21/2013
Below: Morulae of Ehrlichia canis in a canine 
monocyte .

have been shown to infect dogs

Vector & Transmission  
Arthropod vector: mainly the brown 

dog tick – Rhipicephalus 
sanguineus2

Dermacentor variabilis has also 
been shown capable in 
experiments3 

1- Neer MT, Harrus S. “Ehrlichiosis, Neorickettsiosis, Anaplasmosis, and Wolbachia Infection” in Green CE: 
Infectious Diseases of the Dog and Cat. Philadelphia, PA: Elsevier Saunders 2006  28:203-231.

2- ESCCAP Guidelines 05. Control of Vector-Borne Diseases in Dogs and Cats. September 2009.
3- Johnson EM, Ewing SA, Barker RW, et al:  Experimental transission of Ehrlichia canis (Rickettsiales: 

Ehrlichieae) by Dermacentor variabilis (Acari: Ixodidae), Vet Parasitol 74:277, 1998.

Rhipicephalus
sanguineus



Ehrlichiosis

Clinical Presentation
 Multisystemic disease; 3 phases1: 

 acute (2-4 weeks)
 sub-clinical (months, clinically healthy 

dog, mild persistent 
thrombocytopenia)

 chronic (months)
 Common signs1,2: hyperthermia, 

depression, lethargy, anorexia, hemorrhagic 
tendencies, multisystemic signs
 Less common signs: uveitis, polymyositis, 

polyarthritis,neurological signs
Ch i h i ht l bl di

Si
ck

 d
og

s

Ehrlichiosis

Phases
1- Acute
2- Sub-clinical
3- Chronic 

Multisystemic 
disease

- depression,
- lethargy, 
- bleeding,
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 Chronic phase: weight loss, bleeding, 
hyperglobulinemia, secondary infections, 
amyloïdosis, etc.

Risk factors
 Tick infestation
 Favorable season: spring, summer 

and autumn
 Predisposed breed4: German 

shepherd dogs

1- Neer MT, Harrus S. “Ehrlichiosis, Neorickettsiosis, Anaplasmosis, and Wolbachia Infection” in Green CE: Infectious Diseases of the Dog and Cat. 
Philadelphia, PA: Elsevier Saunders 2006 28:203-231.
2- ESCCAP Guidelines 05. Control of Vector-Borne Diseases in Dogs and Cats. September 2009.

Prevalence & Distribution
 Worldwide1: Asia, Africa, Europe and Americas.  Prevalence may be underestimated.
 Depend on R. Sanguineus tick2

- disorders,
- weight loss…

Worldwide



Ehrlichia infection – Pathogenesis
Vector-borne or Blood-born Infection

Mononuclear cells

Acute 
2-4 weeks

Sub

Mental depression, Fever, Anorexia, 
Meningitis, Glomerulitis, Pneumonitis,,Splenomegaly, 

Lymphadenomegaly, Mucosal hemorrhage, Petechiae, 
Ecchymoses, Epistaxis

Hypoalbuminemia; Variable 
reduction in : HCT, RBC, 

HGB, WBC

8-20 days

• Anorexia
• Depression
• Lethargy
• Mild weight loss (acute)
• Weight loss & emaciation 
(chronic)
• Fever

Mononuclear 
phagocyte 

tissues 
Vascular 

endothellium
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Sub-
Clinical  

Months to years

Chronic
Months

Hyperglobulinemia
(beta or gamma); 
usually polyclonal

Pancytopenia, 
Secondary Infections, 

Hemorrhagic 
disorders

AA – Amyloidosis; 
Retinal 

detachment

Granular 
lymphocytosis

Recover 
with adequate immunity or 

treatment
Tx: Doxycycline and corticosteroids for 
immune mediated secondary disease

Adapted from Infectious Diseases of the Dog and Cat. 3rd Ed.  Greene.  Figure 28-4

• Fever
• Platelet-related bleeding
• Pale mucous membranes
• Lymphadenomegaly
• Splenomegaly (acute)
• Peripheral edema

Lymphocyte & 
plasma cell 
proliferation

Myelosuppression

Resolved fever; Clinically 
healthy +/- mild; persistent 

thrombocytopenia



 History: travel to high endemic zone 
and tick infestation2

 Diagnostic testing
 Non specific: hematology 

(thrombocytopenia, anemia), 
biochemical profile (hypalbuminemia, 
hyperglobulinemia), urinalysis 
(proteinuria)

 Other tests: joint taps and joint

Ehrlichia: Diagnosis
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 Other tests: joint taps and joint 
cytology, ultrasound, etc.

 Peripheral blood smears: monocytic 
E. canis morulae (rare)

 Serology: antibody testing for E. canis 
with:
 Rapid Immuno MigrationTM

(RIMTM): WITNESS® Ehrlichia
 ELISA
 IFA

1- Neer MT, Harrus S. “Ehrlichiosis, Neorickettsiosis, Anaplasmosis, and Wolbachia Infection” in Green CE: Infectious Diseases of the Dog and Cat. Philadelphia, PA: 
Elsevier Saunders 2006  28:203-231.
2- ESCCAP Guidelines 05. Control of Vector-Borne Diseases in Dogs and Cats. September 2009.
3- Harrus S., WanerT. Diagnosis of Canine Monocytotropic Ehrlichiosis (Ehrlichia canis): An Overview. The Veterinary Journal 2011; 187: 292-96.

•Detection of anti-
Ehrlichia canis
Antibodies

Target

•Sick Dog: diagnosis 
when clinical suspicion 
of Ehrlichia infection

Situation of 
Use

•Sensitivity 100%
•Specificity 96.6%Performance1

Presentation: Box of 5 tests



WITNESS® Ehrlichia

WITNESS® Ehrlichia+ -

Sick Dog
Dog with clinical signs and/or clinico-pathological finding suggestive of E. canis infection

If high clinical 
suspicion of E. 
canis infection

FALSE NEGATIVE TEST CAN 
OCCUR:

To early testing, before IgG 
seroconversion

FALSE POSITIVE TEST CAN 
OCCUR:

Persistent titer after recovery

Perform repeat WITNESS® Ehrlichia
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 Consider that E. canis infection is not cause for the clinical 
presentation
Find another etiology to the clinical signs/laboratory tests 
abnormalities
Differential diagnosis with other diseases, especially vector-
borne diseases (Babesiosis, Anaplasmosis, Leishmaniasis, etc.)

 Start appropriate treatment for E. canis infection

SICK DOG INFECTED BY E. CANIS
+

DOG NOT INFECTED BY E. CANIS

Perform repeat WITNESS® Ehrlichia 
within 2-3 weeks or quantitative 

serology (IFA*)

*IFA: Indirect immunofluorescence antibody test

-

-+

Algorithm developed in collaboration with Prof. Guadalupe Miro, University Madrid (UCM)



Study: WITNESS® Ehrlichia – Davoust et al. (2000b)
Comparison of the results of two serological tests for the diagnosis of canine ehrlichiosis (indirect immunofluorescence 
and rapid immuno migration) after experimental infection in 50 dogs. 

 Experimental Infection with E. canis.
 Dogs tested with IFA and WITNESS® Ehrlichia

 Results:

IFA 
Seroconversion: 

IFA Titer

RIMTM Negative Test

RIMTM Positive Test

145
B Davoust, D Parzy, M Boni, Bull. Soc. Prat. de France, May/Jun/Jul 2000, 84:3

days 9-12

WITNESS 
Seroconversion: 

days 15-19

Days Post 
Infection

Dog no. 1
Dog no. 2
Dog no.3
Dog no. 4
Dog no. 5

Clinical symptoms (fever): Day 12+



GIARDIAGIARDIA

WITNESSWITNESS®® Giardia Giardia 
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Source: CDC Public Health Image Library ID#11652.  
http://phil.cdc.gov/phil/details.asp accessed 7/21/2013.



Giardia Disease Overview

Giardia intestinalis, (syn. G. duodenalis or G. lamblia)
 A gastrointestinal protozoan parasite of various species including 

dogs and cats that causes the diarrheal disease giardiasis.
, 

(l ft) S i l t i h
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(left) Scanning electron micrograph 
(SEM) of an in vitro Giardia 
lamblia culture This photograph 
contains both trophozoites, and a 
cluster of maturing cysts (bottom right). 

(right) colarized SEM of Giardia during 
assexual reproduction. 

Source: CDC Public Health Image 
Library ID#11652 (colorized SEM) , 
#11636.  
http://phil.cdc.gov/phil/details.asp 
accessed 7/21/2013.



Clinical Disease Slide

• Clinical Signs: variable clinical 
picture
– asymptomatic carrier to 
– Acute diarrhea 
– Chronic diarrhea.

• Normal incubation period ~8 days
• Symptoms appear ~1-3 weeks 
post-infection Source: Zoetis Parasitology Atlas (2013)

Carrier
Acute/chronic 
diarrhea
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post infection 
• Typical clinical manifestations 
include diarrhea, weight loss, and 
growth retardation. 

Source: Zoetis Parasitology Atlas (2013)

– The disease may be self-limiting or lead to chronic 
diarrhea or intestinal malabsorption. 
• Giardia can damage the glycocalyx and microvilli on the 

intestinal epithelium
• inhibition of some digestive enzymes
• Host elicits inflammatory response

May be self-
limiting or lead 
to chronic 
diarrhea or 
intestinal 
malabsorption



Giardia Lifecycle

Two morphologic stages:
1) Trophozoites
 free-swimming
 asexual intestinal 

multiplication form

2) Cystic stage
f f
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 Infective form
 Fecal-oral transmission of 

contaminated water or material.
 Facilitates the survival of these 

organisms under harsh 
environmental conditions. 

Lifecycle:  
 After the cyst is ingested, excystation occurs in the small intestine.  
 Trophozoites attach to the mucosa or swim freely in the lumen where they divide asexually.  
 Following encystment, cysts are excreted in the feces, completing the lifecycle.
 Length of the cycle = 1 week

Source: Zoetis Parasitology Atlas (2013)

Source: Zoetis 
Parasitology Atlas 
(2013)



Giardiasis

The risk of humans 
acquiring Giardia infect
ion from dogs or cats 
is small.1-4

The exact type

152

The exact type 
of Giardia that infects 
humans is usually not 
the same type that 
infects dogs and 
cats.1,3-4

1. Hoque ME, Hope VT, Scragg R, Kjellstrom T, Lay-Yee R. Nappy handling and risk of giardiasis. Lancet. 2001;357(9261):1017-18.
2. Berrilli F, Di Cave D, De Liberato C, Franco A, Scaramozzino P, Orecchia P. Genotype characterisation of Giardia duodenalis isolates 

from domestic and farm animals by SSU-rRNA gene sequencing. Vet Parasitol. 2004;122:193-9.
3. Feng Y, Xiao L. Zoonotic potential and molecular epidemiology of Giardia species and giardiasis. Clin Microbiol Rev. 2011;24(1):110-40.
4. The Merck Veterinary Manual. Giardiasis: Introduction. United States: Merck; 2011.

Source:  http://www.cdc.gov/parasites/giardia/epi.html 
accessed on 7/21/2013

Source: Zoetis Parasitology Atlas (2013)

Assemblages Some Species Commonly Infected

A-I, A-II, B Humans (A-II more than A-I)

A-I, C and D Dogs, coyotes

A-I and F Cats

Source: http://www.cdc.gov/parasites/giardia/epi.html accessed 7/21/2013



Giardia Diagnosis
Fecal microscopy1

 Finding cysts or trophozoites in the feces or samples 
taken from the intestinal tract is the most definitive to 
confirm an infection

 Fecal smear (especially if symptomatic) may reveal 
trophozoites.
 Drop of feces mixed with a drop of normal saline 

viewed under 40x with condenser in lowest 
position – erratic tumbling motion and concave 

t l di k
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ventral disk
 Lugol’s iodine allows visualization of morphology

 Zinc Sulfate concentration technique
 Recommended over sucrose (sucrose causes 

distortion)1

 Ossassay®/Ovatec®
 Recommend 3 fresh samples over 3-5 days to 

maximize change of ruling out infection
70% (1 sample) and 93% (2 samples)1-76,140

 Higher yield with centrifugation.  
Other Techniques (next slide)

Infectious Disease of the Dog and Cat.  3rd Ed.  Greene, CE.  Saunders.  2006.  p.739.



Giardia Diagnosis

• Fecal microscopy1

• Fecal Immunoassays
– ELISA
– ICT (immunochromatography) 

RIMTM – WITNESS® Giardia
– Direct fluorescent antibody (FA)

fl t l b l d l l
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• fluorescent-labeled monoclonal 
antibodies to detect Giardia cysts in feces)

• Duodenal Sampling
– Duodenal aspirates collected during 

gastroduodensocopy or exploratory 
laparotomy

• Nucleic Acid Detection (PCR)

This photomicrograph depicts Giardia lamblia parasites 
using trichrome stain and  indirect immunofluorescence 
test for giardiasis.

Source: CDC Public Health Image Library ID#2629(IFA), 
#3747 (trichome stain) http://phil.cdc.gov/phil/details.asp 
accessed 7/21/2013

1- Infectious Disease of the Dog and Cat.  3rd Ed.  Greene, CE.  Saunders.  2006.  p.739.



WITNESS® Giardia
Target Detection of Giardia intestinalis antigen in feces

Situation of 
use

Healthy dog: screening in dogs ≥ 
months old as prevalence in 
asymptomatic animals remains 
high.1
 before preventative treatment in 
endemic areas
 and/or after traveling to an 
endemic area

Sick dog:  
suspicion of 
Giardia 
intestinalis
infection.

Sample Feces

Performance Sensitivity 83%1 Specificity 100%1
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1- D. Barutzki et al. - Results of Parastitological examinations of faecal samples from cats and dogs in Germany between 2003 and 2010. Parasitol
Res. 2011 Aug ; 109 Suppl 1:S45-60 

2- Zoetis data on file : Giardia Antigen Test study, Tierärztliches Laboratory, Freiburg, Germany, February 2013. Cyst observation under microscope 
was used as reference method. 100 positive dog samples and 50 negative dog samples were used as reference sample panel. 

3- C Epe. et al. - Giardia in symptomatic dogs and cats in Europe - Results of a European Study. Veterinary Parasitology. 2010 ; 173: 32–38 

 Screening tool in young animals 
 e.g. dogs/cats aged from between 6 weeks - 5 months.
 The peak age for Giardia positive dogs and cats is up to 6 months of age.1

 Older animals suffering from chronic diarrhea  
 Asymptomatic carriers may exist.
 Results should be considered in the context of all available clinical information.

Presentation Box of 5



Canine Leishmaniosis

1



Leishmania
•Parasitic disease caused by Leishmania spp 

– transmitted by the bite of infected female sand flies
– Promastigotes (infective stage) that reach the 

puncture/bite wound are phagocytized by 
macrophages, and other mononuclear cells.

– Transform into tissue stage amastigotes (tissues stage)
– Multiply and infect other mononuclear phagocytic cells. 

2

Phlebotomus papatasi sand fly
Source: CDC Public Health 
Image Library ID#10276.  
http://phil.cdc.gov/phil/details.asp 
accessed 7/21/2013

Leishmania 
promastigotes 
(infective stage)
http://www.cdc.gov/he
althypets/diseases/lei
shmania.htm 
accessed 7/21/2013

Leishmania infantum 
amastigotes in a macrophage.Leishmania infantum 

promastigotes 
(immunofluorescent test)



Leishmania: Clinical Signs

Earliest sign: 
 Small ulcerated or crusted alopecia area, which may occur at 

the site of minor trauma that fails to heal normally.
 Fever, anorexia and enlarged lymph nodes.  

Later: 
 wasting, 
 lethargy, 
 ulcers or skin lesions, 

3

 ocular or nervous signs, 
 areas of non-pruritic alopecia and crusting, 
 typically with a ring of alopecia around each eye, 
 overgrown nails, 
 signs of liver or kidney failure,
 polyarthritis, 
 gastrointestinal disturbances such as diarrhea or epistaxis may 

be present.  
Cats may show cutaneous, visceral signs or a combination.

Source: CDC Public Health Image Library ID #30 (bone marrow smear), ID#15061 (hamster skin lesion), #6274 (Sandfly, ID #11074 (promastigote), .   
http://phil.cdc.gov/phil/details.asp accessed 7/21/2013



Leishmania

Zoonotic Risk 
 Infection with Leishmania 

infantum, the occurs most 
commonly in the 
immunocompromised, as HIV 
positive individuals, and 
babies and children.

DIAGNOSIS

4
Source: CDC Public Health Image Library ID #11074 (promastigote), #3400 (lifecyle) , #6274 (Sandfly).  http://phil.cdc.gov/phil/details.asp accessed 7/21/2013

 PCR
 Indirect immunofluorescence

antibody test (IFAT)
 Lymph node aspirates for 

PCR or examination for 
amastigotes, biopsy or skin 
lesions for histology.



WITNESS® Leishmania

 WITNESS® 
Leishmania is used 
to diagnose 
Leishmaniosis and to 
screen healthy dogs 
i d i

•Detection of anti-Leishmania
AntibodiesTarget

51- Pfizer - Synbiotics data on file: AWILEI - Version 2. Leishmania antibody test. Aug. 2009. (Depending of IFI 
cut off (1:200 or 1:800).

in endemic areas
Use specific pipette 

(not supplied in the 
box) to perform the 
WITNESS® 
Leishmania test.

Antibodiesg

•Sick Dog: Leishmaniosis diagnosis 
when clincial suspicion of infectin

•Healthy dog: detection of 
seroonversion after travel in endemic 
area, regular screening in endemic  
area.

Situation of 
Use

• Sensitivity 65-96%
• Specificity 100%Performance1

Presentation: Box of 10 tests



Diagnostic scheme

asymptomatic symptomatic

1st Diagnostic

6

+ -_-_ +

* In endemic area, lots of asymptomatic 
dogs have  a weak titer in  anti-
Leishmania antibody

+*_ +

2nd Diagnostic 6 weeks after

-_**
** differential 
diagnostic

TR
A

IN
IN

G



TAKE HOME MESSAGES
- Antigen detection in dog feces (rectal swabbing is a best)
- Useful information further to the clinical picture : prognosis, contagious, 
communication to the pet owner 
- Detection window is quite narrow (3-4 days) : if result of the express test does not 
match with the clinical picture, send the sample to the lab. for confirmation test 
(ELISA, PCR…)

- Disease of young cats, transmitted by “friendly” contacts, poor prognosis (2-3 years)
- Antigen detection in blood : it means you can test a very young kitten + does not 
cross-react with the vaccine

PARVO

5 Presentation Title – 00/00/12 (Optional)

cross react with the vaccine
- A significant ratio of cats eliminate the virus by themselves : a positive cat need to be 
re-tested 2-3 months later
- It is 100% useless to vaccinate a cat vs. FeLV if he’s infected already ; pre-
vaccination testing is a must (good medicine and good business)
- Testing of all cats seen for the fist time : newly adopted, primo-vaccination, neutering

- Disease typically affecting adult males (non castrated), transmission by biting, good 
short and mid terms prognosis
- Antibody detection in blood : cross-reacts with maternal antibodies and vaccination 
where available
- Positive kittens below 6 months of age should be re-tested after 6 months of age
- Testing of all cats seen for the first time + after fight/biting/abcesses

FELV

FIV



TAKE HOME MESSAGES 
DIROFILARIOSIS

– Antigen detection only after 6-7 months of age (useless to test puppies)
– Antigen detection can be associated with microfilaria detection
– In practice, testing of symptomatic dogs as well as screening test in endemic 

areas
– Positive result with Point-of-Care test should be confirmed at the laboratory 

(ELISA…)

EHRLICHIOSIS

2

EHRLICHIOSIS
– Antibody detection ≈ 2 weeks post infection

– Primarily testing of symptomatic dogs
– Positive test with Point-of-Care should be confirmed at the laboratory (IFI…)

LEISHMANIOSIS
– Antibody detection few months post infection
– Testing of symptomatic dogs as well as screening test in endemic areas –

important to work with a test having the appropriate detection threshold
– Positive test with Point-of-Care should be confirmed at the laboratory (IFI…)






