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Prevalence study of the lungworm Aelurostrongylus
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In this study we have investigated the prevalence of aelurostrongylosis, one of
the most common feline pulmonary parasitic diseases, in cats from the
north-west region of Portugal. For this purpose, 97 faecal samples were collected
from cats at risk of being infected by Aelurostrongylus abstrusus in an animal
shelter and in a municipal facility. Using the BaermanneWetzel coprological
technique, faecal shedding of first stage larvae (L1) was detected in 17.4% of the
cats. Based on this result, it can be concluded that this lungworm infection seems
to be common among feral cats in the north-west region of Portugal, in spite of
the fact that clinical aelurostrongylosis is not frequently diagnosed by feline
practitioners in the area. This parasitic disease should be included in the
differential diagnosis of cats presenting with coughing or dyspnoea, and it also
should be extended to asymptomatic animals with pulmonary nodules detected
by image diagnosis.
Date accepted: 4 December 2007 � 2008 ESFM and AAFP. Published by Elsevier Ltd. All rights reserved.
A
elurostrongylus abstrusus is a metastron-
gyloid nematode with adults (less than
10 mm long) residing in the terminal

bronchioles and alveolar ducts of cats. Adult
females lay eggs which embryonate and from
which first stage larvae (L1) emerge. The larvae
are mobile and actively move from the terminal
bronchioles towards the upper respiratory tract
helped by the animal’s mucocilliary clearance
mechanism and cough. Larvae are then swal-
lowed and then eliminated through the faeces.

In the external environment, these larvae infect
a terrestrial gastropod (mainly snails and slugs)
that acts as an intermediate host (Hobmaier
and Hobmaier 1935, Miró and Gomez 1999,
Lopez et al 2005). After two moults in the snails,
L1 reaches the third larval stage (L3) which is in-
fective for the definitive host. Although the cats
may be infected by the ingestion of snails or
slugs (Bowman and Lynn 1995) this is unlikely
to be a common route of infection. Snails and
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slugs are usually eaten by amphibians, reptiles,
birds and small mammals, which act as paratenic
hosts (Gregory and Munday 1976, Bourdeau
1993). Cats usually become infected by hunting
these paratenic hosts. The L3 larvae are released
from the paratenic host after ingestion and mi-
grate to the lungs where the life cycle is com-
pleted (Bowman and Lynn 1995).

Aelurostrongylus abstrusus is the most common
metastrongylidae that uses cats as a definitive
host (Sherding 1994, Kirk 1995, Sherding 2001)
and is the most common feline pulmonary para-
site (Bowman and Lynn 1995). It has a worldwide
distribution (Aiello and Mays 1998, Soulsby
1988, Urquhart 1998) and has been reported all
over Europe including Spain and Portugal
(Cordero del Campillo et al 1994, Goicoa et al
1998, Miró et al 2004). The prevalence of infection
with A abstrusus varies between studies. A prev-
alence of 2e5% has been reported in the USA
(Williams 1984, Guerrero 2000) while in Europe
the reported prevalence varies between 1%
(Epe et al 1993) and 22% (Grabarevic et al
1999). However, these studies are not always
comparable due to differences in the sampling
nd AAFP. Published by Elsevier Ltd. All rights reserved.
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areas or the number and characteristics of the
sampled animals.

Clinical disease in infected animals is rarely re-
ported (Hungerford 1990, Sherding 1994, Wills
and Wolf 1995, Sherding 2001), but signs associ-
ated with aelurostrongylosis are similar to other
forms of bronchitis (Ettinger and Feldman 2000)
including feline allergic bronchitis (Knowlen
1993, Hawkins 1998, 2000).

Although several isolated cases have been re-
ported in Portugal (Da Cruz and De Freitas
1948, Leit~ao 1963, Peleteiro et al 1990), to date
there are no data available regarding the preva-
lence of this parasite. The main objective of this
study was to determine the prevalence of A ab-
strusus infection in cats from the north-west re-
gion of Portugal.
Fig 1. Appearance of BaermanneWetzel sediment in a pos-
itive animal eliminating high number of A abstrusus first
stage larvae (L1) (100�).
Material and methods

Sample size and study design

From previous European studies, using an esti-
mated prevalence of infection of 10%, we calcu-
lated that 97 cats would need to be sampled to
provide an estimate with a 6% margin of error
and a 95% confidence level (Win Episcope com-
puter package, Thrusfield et al 2001).

Our study population were stray cats housed
in an animal shelter and a municipal service re-
sponsible for the capture of stray cats from the
city of Porto. Both facilities receive wild, lost or
abandoned animals from the north region of
Portugal, mainly from an area of 80 km around
the city of Porto representing rural and urban
cat populations.

All the sampled cats were stray cats greater
than 2 months of age. Once inside the shelter
or in the municipal service facilities there was
no contact with paratenic hosts and, therefore,
no opportunity for new infections to develop.

Faecal samples

Faecal samples were obtained directly from the
cages where the animals were housed and col-
lected in individual sterile plastic containers.
Samples were kept at 4�C and analysed within
4 h of collection.

Detection and identification of A abstrusus

Using the BaermanneWetzel method (Bowman
and Lynn 1995), approximately 30e35 ml of
each faecal sample was analysed. Briefly, faecal
samples were deposited over a plastic reticulated
support (1 mm pores) covered with a double
gauze (0.8 mm pores) and preheated water at
30�C was added, approximately 20 ml. After
24 h incubation at room temperature, 3e5 ml of
sediment was collected and centrifuged for
3 min at 250 g. The pellet was analysed under
the light microscope. Two microscopic prepara-
tions were evaluated from each faecal sample.
A sample was considered positive when at least
one first stage larvae (L1) was identified.
Results
In the period comprised between September of
2003 and May of 2005, faecal samples were col-
lected from 97 stray cats. Using the Baermanne
Wetzel method, A abstrusus L1 were detected
from 17 cats (17.4%). A high number of L1 was
detected in the majority of the positive samples
and, therefore, the diagnosis was readily
achieved (Fig 1). However, in a few cases only
two to three L1 were observed. The Baermanne
Wetzel method allowed good preservation of
morphological characteristics, so the conical
shape of the L1 head and the presence of a subter-
minal spine in the tail with an S shape were
clearly identified (Fig 2).
Discussion
In this study the prevalence of A abstrusus infec-
tion in stray cats from the north-west region of
Portugal was investigated. This area is



Fig 2. Morphological characteristics of A abstrusus first stage larvae (L1) (400�): conical shape of the head and subterminal
spine in the tail with an S shape.
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characterised by an Atlantic wet climate with rel-
atively high humidity and moderate tempera-
tures. Previous studies have demonstrated that
A abstrusus L1 may survive in such humid envi-
ronments for a few months (Sherding 1994, 2001)
or more than 5 months in the presence of organic
matter (Pennisi et al 1994). Moreover, both inter-
mediate and paratenic hosts (Castells and Magro
1993, Lopez et al 2005) exist in this region and the
relatively high population of cats with access to
paratenic hosts means the life cycle can be easily
completed.

Our results show that 17.4% [95% confidence
interval (CI): 9.9e24.9%] of the stray cats
sampled (ie, cats at high risk of infection) were
shedding L1 in the faeces. Although this shows
quite a high prevalence, we believe this may be
an underestimate the true prevalence of the par-
asite. Firstly, the BaermanneWetzel technique
may only have a 90% sensitivity in detecting
the parasite in faeces (Birchard and Sherding
1994). Furthermore, faecal shedding of L1 is not
a constant phenomenon (Barsanti and Prestwook
1983, Hawkins 1998, Miró and Gomez 1999,
Hawkins 2000) and infected animals also cannot
be detected during the prepatent period. It has
also been demonstrated that after 5 months of in-
fection, cats cease to eliminate L1 (Pennisi et al
1994) and several studies have shown that the
adult parasite may be present for several years
in cats’ lungs without producing L1 (Bourdeau
1993). Ribeiro et al (2001) also reported eliminat-
ing and non-eliminating cycles in the same
chronically parasitised cats and, therefore, these
cats can be of importance in the maintenance of
the A abstrusus life cycle.

As far as we know there are no previous data
concerning the prevalence of aelurostrongylosis
in Portugal. Our results are similar to those of
Grabarevic et al (1999) in Croatia but are higher
than those reported in other European countries
such as Germany where Epe et al (1993) found
only 1% of positive cats, or Spain where Miró
et al (2004) described less than 2% of positive
cats.

Part of these differences can be explained by
climate variations between the areas, but differ-
ences in the cat populations studied and in the
technique used for the coprological analyses of
the samples may help to explain the different re-
sults. The BaermanneWetzel method is consid-
ered the most reliable for the diagnosis of this
helminth infection (Barsanti and Hubbell 1980,
Knowlen 1993, Sherding 1994, Birchard and
Sherding 1994, Bowman and Lynn 1995, Wills
and Wolf 1995, Aiello and Mays 1998, Hawkins
1998), so the use of other techniques such as
the modified Telemann method (as used by
Miró et al 2004), or variations in the Baermanne
Wetzel technique itself (eg, faecal quantity and
incubation time), may lead to underestimations
of the true prevalence. In our study we used
a high quantity of faeces and a long incubation
time (24 h) in order to increase the sensitivity of
the method.

The fact that aelurostrongylosis is relatively
common in cats from the north-west of Portugal
contrasts with a very limited number of clinical
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reports of this parasite as a cause of disease. This
may partly be explained by the fact that the Baer-
manneWetzel coprological technique is uncom-
monly used in Portuguese clinical practice
(Speare and Tinsley 1987). Although this parasite
commonly results in an asymptomatic infection,
where clinical signs develop they may mimic
those of other diseases such as feline allergic
bronchitis (Knowlen 1993, Hawkins 1998, 2000),
and may even respond positively to treatment
with corticoids and bronchodilators (Center
and Randolf 1993, Sherding 1994, 2001) further
complicating the diagnosis.

Use of X-ray, necropsy, tracheal swab (Birchard
and Sherding 1994, Aiello and Mays 1998,
Owens and Biery 1999) and haematological
results (Barsanti and Hubbell 1980) may help in
establishing the diagnosis. However, they show
less sensitivity than the Baermann technique
(Barsanti and Prestwook 1983, Knowlen 1993,
Hawkins 2000).

Based on the present study, we can conclude
that A abstrusus seems to be highly prevalent
among cats of the north-west region of Portugal
and, therefore, aelurostrongylosis should be con-
sidered in the differential diagnosis of cats pre-
senting with coughing and dyspnoea.

As infected animals cease to eliminate L1 5
months after infection, aelurostrongylosis should
be considered in all animals with respiratory
problems and animals with pulmonary nodules
detected by imaging diagnosis, such as X-ray.
In those cats with pulmonary nodules, there
will be no sign of a cough as the cat’s cough
receptors are located exclusively in the trachea.

Given the fact that infection is generally
asymptomatic (Center and Randolf 1993, Kirk
1995; Corcoraan 2000) clinicians don’t have any
reason to ask for coprology analysis, using Baer-
mann technique, in apparent healthy animals.
Furthermore, a cough can be a slight signal but
when the owners bring the animals to the veter-
inary practise, they are no longer actively elimi-
nating the L1 that are the main cause of
a cough (Williams 1984). A cough is the most
commonly communicated sign, but only appears
in the first stages of parasitosis, as it is caused by
the mechanical irritation of L1 larvae, when they
are ascending over the trachea. This is due to the
cat’s cough receptor anatomy. Receptors are lo-
cated mainly in large airways, as laryngeal, tra-
chea and tracheal bifurcation areas (Korpas and
Tomozi 1979, Corcoraan 2000). The cat doesn’t
have cough receptors in the alveoli or in alveolar
sacs. Consequently, the cough reflex is not
elicited by processes within the pulmonary pa-
renchyma (Sherding 1994) where the adult para-
site inhabits. Theoretically, cats that eliminate L1
and are seriously affected at the pulmonary level
by the parasite or those that cease to eliminate L1
won’t present with an effusive cough. Thus, the
veterinarian will not perform the Baermann
technique.

It is important to detect non-eliminating L1
parasitised cats. Some chronically infected ani-
mals may have eliminating and non-eliminating
cycles (Hamilton 1968, Ribeiro and Lima 2001):
the eliminating ones will perpetuate the parasite
life cycle. In addition, if the infected cats don’t
eliminate L1 in faeces, it will be difficult to distin-
guish aelurostrongylosis from other respiratory
diseases based on clinical signs or radiological
findings (Bourdeau 1993, Hawkins 1998).

This study acknowledges the prevalence of fe-
line lungworm parasitosis. Further work is
needed to improve the diagnosis of non-elimi-
nating L1 larvae animals (with and without clin-
ical signs) and to recognise the clinical
significance of this parasitosis.
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Portugal metropolitano. Lisboa: Fundación Caloustre
Gulbenkian.

Lopez C, Panadero R, et al (2005) Larval development of
Aelurostrongylus abstrusus (Nematoda, Angiostrongyli-
dae) in experimental infected Cernuella (Cernuella) vir-
gata (Mollusca, Helicidae). Parasitology Research 95,
13e16.
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