
Feline respiratory tract infection –  
how to choose between PCR and bacterial culture
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Feline patients with respiratory infections are 
common in companion animal practice. The 
clinical signs associated with these infections 
are diverse, ranging from mild nasal discharge 
to severe pneumonia.

The primary etiological agents implicated in 
these cases are five pathogens that comprise 
the feline upper respiratory tract disease 
(URTD) complex: feline herpesvirus 1 (FHV-
1), feline caliciviruses (FCV), Chlamydia felis, 
Bordetella bronchiseptica and Mycoplasma felis. 
These pathogens can cause single or mixed 
infections in affected cats.

In addition to these primary URTD pathogens, 
secondary bacterial infections can also occur, 
particularly in cases of severe or protracted 
illness. Those can further complicate the clinical 

presentation and may necessitate additional 
therapeutic interventions.

For the detection of viruses polymerase 
chain reaction (PCR) is the method of choice, 
whereas bacterial pathogens can also be 
identified via bacterial culture (BC). Indirect 
detection using antibodies is less appropriate, 
since many patients are either vaccinated 
or have an unknown vaccination status. 
Additionally, in case of an acute infection, 
antibodies may not yet be detectable.

According to various studies most URT 
infections have a viral origin (i. e. FHV-1/  
FCV-1). An infection with FHV-1 typically leads 
to a lifelong latency, with affected animals 
experiencing recurrent infection, especially 
during periods of stress or immunosuppression. 

 Image source: envatoelements
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The clinical signs can range from rhinitis, 
conjunctivitis, keratitis and fever to severe 
pneumonia. FCV infections can lead to a range 
of symptoms, from typical ulcers in the oral 
cavity to infections of the upper respiratory 
tract, fever and arthritis. This variability in 
symptoms is due to the high mutation rate of 
the virus, which results in differing levels  
of virulence.

According to the literature, Mycoplasma felis, 
Chlamydia felis, Bordetella bronchiseptica and, 
less commonly, Streptococcus (S.) canis and 
Streptococcus (S.) equi ssp. zooepidemicus 
have been detected in cats with URTD even 
in the absence of FHV-1 or FCV, suggesting 
that these agents may also play a primary role. 
In a study by Veir et al. (2008), approximately 
80% of nasal/pharyngeal swabs from cats 
with respiratory symptoms were positive for 
Mycoplasma felis, while this pathogen was 
rarely detected in samples from healthy cats.

Symptoms of an infection with Mycoplasma 
felis or Chlamydia felis can range from 
conjunctivitis, keratitis and fever to severe 
pneumonia, although the latter is rare. Both 
agents are also associated with reproductive 
problems. Chlamydial infections are common in 
kittens. PCR is the method of choice for routine 
diagnosis of mycoplasma and chlamydial 
infections. Bordetella bronchiseptica plays a less 
significant role in cats and is more commonly 
associated with lower respiratory tract 
infections. These bacteria can be detected not 
only using PCR, but bacterial culture, bringing 
the advantage of performing an antimicrobial 
susceptibility test afterwards.

S. canis and S. equi ssp. zooepidemicus are 
described as commensals of the mucosal 
surfaces of healthy cats. Under certain 
conditions, such as stress, high infection 
pressure or immunosuppression, these agents 
can also cause primary diseases ranging from 
sinusitis to pneumonia, especially in larger 
groups of cats (breeding facilities, animal 
shelters). S. equi ssp. zooepidemicus gained 
attention after an outbreak in a shelter in Israel 
in 2010, where it was isolated from a large 
proportion of deceased cats with purulent 
nasal discharge, cough, sinusitis, dyspnea and 
pneumonia. Both species mentioned above 
belong to the beta-haemolytic Streptococcus 
group and can be cultured easily. They 
also play a role as secondary agents, as do 
Staphylococcus spp., Pasteurella multocida and 
Escherichia coli (E. coli).

Tip: It is important to obtain swabs without 
transport medium (from the eye/oral cavity 
and/or throat) for PCR and swabs with 
transport medium (from the same locations) 
for bacterial culture before starting treatment 
in patients suspected of having URTD to 
ensure comprehensive diagnosis.

Tip: Additionally, testing for FeLV 
(Feline Leukemia Virus) and FIV (Feline 
Immunodeficiency Virus) status is useful, 
because animals with retroviral infections are 
often predisposed to URT infections and may 
have more severe courses of disease.

Lower respiratory tract infections (bronchitis/
pneumonia) can also arise secondarily from 
upper respiratory tract infections. Furthermore, 
bacterial secondary infections are common 
even in non-infectious primary causes (e.g., 
anatomical problems of the larynx/trachea, 
allergies). However, primarily Bordetella 
bronchiseptica and Mycoplasma felis have 
been described here, which can lead to chronic 
bronchopneumonia/bronchitis. Clinically, 
bronchitis is usually manifested by coughing. 
Bronchoalveolar lavage (alternatively: tracheal 
wash) should be performed in this case. Both 
secretions can be used for PCR as well as 
bacterial culture.

Patients showing symptoms of cough, fever, 
lethargy, and anorexia may suffer from 
pneumonia. Pneumonia is very rarely caused 
by bacterial infections or the classical feline 
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respiratory viruses, but is more often caused 
by aspiration, injuries, or underlying conditions 
such as diabetes mellitus. Bacterial infections 
are much more commonly secondary at 
this stage. The responsible pathogens are 
equivalent to those causing URT infections.

In 2022, we evaluated 7676 respiratory PCR 
profiles (PCR profiles I-IV), each containing 
the five primary feline respiratory pathogens 
in various combinations. FHV-1 and FCV were 
identified as the most important primary 
pathogens, represented in all of the five profiles. 
FCV was detected in 28% and FHV-1 in 11% of 
all tests. Chlamydia was detected in 6% of the 
samples, whereas Mycoplasma felis was found 
in 46%. Only 3% of the samples were tested 
positive for Bordetella bronchiseptica (Table 1). 
Infections occured either as single or combined 
infection.

In addition to PCR profiling, bacterial culture 
(BC) was requested in 1044 cases (Figure 1). 
In these examinations, the most frequently 
detected pathogens were Pasteurella multocida 
(48%), haemolytic staphylococci (21%) and E. 
coli (15%), which could be isolated individually 
or in combination. Only 5% of the bacterial 
culture showed no bacterial growth (negative).
When performing both bacterial culture and 
one of the four respiratory profiles (n=645),  
62% of the samples were positive for at least 
one of the 5 PCRs (FHV-1, FCV, Chlamydia, 
Mycoplasma felis, Bordetella bronchiseptica). Of 
these 645 samples, 42% were positive for FCV 
and 20% were positive for FHV-1. Using these 
two primary pathogens as an example, we 
investigated which bacterial pathogens could 
be identified in bacterial culture (Figure 2  
and 3).

Pathogen (name of the PCR profiles) total (n) PCR positive (n) PCR positive ( %)
FHV (respiratory tract I-IV) 7676 851 11

FCV (Airways I-IV) 7676 2127 28

Chlamydia (respiratory tract I-III) 7053 413 6

Mycoplasma felis (respiratory tract I+II) 6607 3007 46

Bordetella bronchiseptica (respiratory I) 3718 104 3

Table 1: Detection frequency of the 5 primary pathogens of the feline rhinotracheitis complex by PCR (respiratory profiles I-IV) in 2022  
 Source: Laboklin
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Fig. 1: Pathogens detected by BC in 2022 (with simultaneous 
request for a PCR respiratory profile of the cat)
  Image source: Laboklin

*= beta-haemolytic streptococci, Bordetella bronchiseptica,  
Pseudomonas aeruginosa, enterococci, Acinetobacter spp., 
alpha-haemolytic streptococci, spore-formers and others.

Pathogens detected by BC 2022
(with simultaneous request for a PCR respiratory profile - cat n=1044)
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„Katzen schnupfenviren“ zurückzuführen. Pneu-
monien werden eher durch Aspiration, Verlet-
zungen, Grunderkrankungen wie z. B. Diabetes 
mellitus verursacht. Bakterielle Infektionen sind 
an dieser Stelle viel häufiger sekundär. Verant-
wortliche Erreger sind hier äquivalent zu denen 
der Infektionen der oberen Atemwege.

Aus Einsendungen in 2022 haben wir 7676 
Atemwegsprofile (PCR-Profile I – IV), die je-
weils die 5 primären Katzenschnupfenerreger 
in verschiedenen Kombinationen enthalten, 
ausgewertet. Als wichtigste Primärerreger 
sind FHV-1 und FCV in allen 5 Profilen ent-
halten. FCV konnte in 28 % und FHV-1 in 11 % 
aller Untersuchungen nachgewiesen werden. 
Chlamydien wurden in 6 % der Proben nach-
gewiesen. Mycoplasma felis konnte in 46 % und 
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 Bordetella bronchiseptica in 3 % der durchge-
führten Untersuchungen mittels PCR detektiert 
werden (Tabelle 1). Die Infektionen traten als 
Einzel- oder Mischinfektionen auf. 

Bei 1044 durchgeführten PCR-Profilen war zu-
sätzlich eine BU angefordert (Abbildung 1). Bei 
diesen Untersuchungen waren die am häufigs-
ten nachgewiesenen Erreger Pasteurella multo-
cida mit 48 %, hämolysierende Staphylokokken 
wurden in 21 % der Proben detektiert und E. coli 
war in 15 % der Untersuchungen positiv. Auch 
hier konnten verschiedene Erreger in einer 
Probe nachgewiesen werden. Kulturell negativ 
waren lediglich 5 %. Bei gleichzeitiger Durch-
führung von BU und einem der 4 Atemwegspro-
file (n=645) waren 62 % der Proben in mindes-
tens einer der 5 PCRs (FHV-1, FCV, Chlamydien, 
Mycoplasma felis, Bordetella bronchiseptica) 
positiv. Von diesen 645 waren 42 % FCV-positiv 
und 20 % FHV-1-positiv.  

Erreger (Name der PCR-Profile) gesamt (n) PCR positiv (n) PCR positiv ( %)
FHV (Atemwege I-IV) 7676 851 11

FCV (Atemwege I-IV) 7676 2127 28

Chlamydien (Atemwege I-III) 7053 413 6

Mycoplasma felis (Atemwege I+II) 6607 3007 46

Bordetella bronchiseptica (Atemwege I) 3718 104 3

Tabelle 1: Nachweishäufigkeit der 5 Primärerreger des Katzenschnupfenkomplexes mittels PCR (Atemwegsprofile I-IV) im Jahr 2022 
  Quelle: Laboklin

Abb. 1: MiBels BU nachgewiesene Erreger 2022 (bei gleichzeiKger Anforderung eines PCR-

Atemwegsprofils der Katze) Bildquelle: Laboklin 
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posi3v. Am Beispiel dieser beiden wich3gsten Primärerreger haben wir geschaut, welche 

bakteriellen Erreger in der Anzucht gefunden werden konnten (Abbildung 2 und 3)  

Auch hier wurden Pasteurella multocida, hämolysierende Staphylokokken und E. coli als 

häufigste Erreger nachgewiesen 

In Kombina3on mit den viralen Primärerregern sind diese Bakterien häufig therapiebedürUig. 

Fazit: 

Bei Katzen mit Atemwegsinfek3onen ist die PCR die Methode der Wahl, da die 5 wich3gsten 

Primärerreger darüber zuverlässig und schnell nachgewiesen werden können. Die BU ist in den 
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Abb. 2: Mittels BU nachgewiesene Erreger bei einer positiven 
FCV-PCR (2022)  Bildquelle: Laboklin

erkennen und mit Hilfe eines An3biogramms rich3g und erfolgreich zu therapieren. Besonders 

bei chronischen Atemwegsproblemen oder Infek3onen der unteren Atemwege sind beide 

Untersuchungen anzuraten. Wich3g ist eine gute Anamnese, das rich3ge Probenmaterial und 

die Interpreta3on der Untersuchungsergebnisse immer im Zusammenhang mit der 

vorliegenden Klinik. 

Dr. Eva-Maria Klas 
       Dr. Marie-Lousie Hoffknecht 
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Fig. 2: Pathogens detected by BC in a positive FCV PCR (2022) 
 Image source: Laboklin
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Pseudomonas aeruginosa, enterococci, Acinetobacter spp., 
alpha-haemolytic streptococci, spore-formers and others.

Pathogens detected by BC with a positive FCV PCR (n=269)
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Beta-haemolytic streptococci, including  
S. canis and S. equi ssp. zooepidemicus, which 
are among the possible primary pathogens 
in URTD, were detected rarely and therefore 
summarised under "Others", the same applies 
to Bordetella bronchiseptica.

Identical to Figure 1 Pasteurella multocida, 
haemolytic staphylococci and E. coli were 
identified as the most common pathogens. In 
combination with the primary viral pathogens, 
these bacteria often require therapy.

Conclusion: 
PCR is the method of choice for detecting the 
five most important primary pathogens in cats 
with respiratory infections, as it is reliable and 
fast. Bacterial culture is also useful in most 
cases to identify secondary infections that 
require antibiotic therapy and to treat them 
successfully using an antibiogram. Especially in 
case of chronic respiratory problems or lower 
respiratory problems both investigations are 
recommended. To be emphasised are a detailed 
anamnesis, appropriate sample material, and 
the interpretation of the test results in the 
context of the clinical presentation.

Dr Eva-Maria Klas
Dr Marie-Louise Hoffknecht
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Am Beispiel dieser beiden wichtigsten Primär-
erreger haben wir geschaut, welche bakte-
riellen Erreger in der Anzucht nachgewiesen 
werden konnten (Abbildung 2 und 3). 

Beta-hämolysierende Streptokokken, zu denen 
S. canis und S. equi ssp. zooepidemicus gehö-
ren, und die zu den möglichen primären Er-
regern bei Infektionen der oberen Atemwege 
zählen, wurden unter „Sonstige“ dargestellt und 
somit eher selten nachgewiesen, dasselbe gilt 
für  Bordetella bronchiseptica. 

Auch hier wurden Pasteurella multocida, 
 hämolysierende Staphylokokken und E. coli als 
häufigste Erreger nachgewiesen.
In Kombination mit den viralen Primärerregern 
sind diese Bakterien häufig therapiebedürftig. 

Fazit
Bei Katzen mit Atemwegsinfektionen ist die 
PCR die Methode der Wahl, da die 5 wich-
tigsten Primärerreger darüber zuverlässig und 
schnell nachgewiesen werden können. Die BU 
ist in den meisten Fällen zusätzlich sinnvoll, um 
vor allem therapiebedürftige Sekundärinfektio-
nen zu erkennen und mit Hilfe eines Antibio-
gramms richtig und erfolgreich zu therapieren. 
Besonders bei chronischen Atemwegsproble-
men oder Infektionen der unteren Atemwege 
sind beide Untersuchungen anzuraten. Wichtig 
ist eine gute Anamnese, das richtige Probenma-
terial und die Interpretation der Untersuchungs-
ergebnisse immer im Zusammenhang mit der 
vorliegenden Klinik.

Dr. Eva-Maria Klas
Dr. Marie-Louise Hoffknecht
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