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Abstract:

Background: By the nature of their environment and behavior, stray cats are at risk of exposure to
leptospirosis. Leptospirosis is an emerging zoonotic disease with worldwide distribution. The prevalence of
leptospirosis in the feline species in Algeria is unknown. The main objectives of this study are to determine the
seroprevalence and identify the most common Leptospira serovars in stray cats in the Algiers region.
Methodology: Serum samples from 144 randomly selected healthy stray cats from 57 municipalities of the
Algiers region were analyzed by the microscopic agglutination test (MAT). The MAT was performed to determine
the antibody titers against nine Leptospira serovars (Canicola, Copenhageni, Icterohaemorrhagiae, Autumnalis,
Grippotyphosa, Bratislava, Pomona, Pyrogenes, Patoc). The age of each cat was estimated based on dentition
and physical appearance, and information on cat sex, breed and clinical status were collected. Data were
analysed using the Statistical Package for the Social Sciences (SPSS) version 17.0

Results: Leptospira antibodies were detected in 8 of 144 healthy stray cats, giving a seroprevalence rate of
5.6% [95% confidence interval (CI)=1.814-9.297]. The antibody titers ranged from 1:100 to 1:3200. Serovars
Pyrogenes (1:100) and Patoc (1:100) were the most prevalent serovars detected in 2.8% (4/144) of the cats,
followed by serovars Icterohaemorrhagiae (1:100) and Bratislava (1:100) detected in 2.1% (3/144) of the cats.
The seroprevalence of 7.8% (7/90) in the male cats was higher than 1.9% (1/54) in the female cats but this
did not reach a significant difference (OR=4.47, 95% CI=0.5344-37.387, p=0.2586). All the positive cats were
over one year of age.

Conclusion: This study showed that stray cats in Algiers are exposed to leptospirosis. In addition, the serovars
detected are very common serovars in dogs and humans. The control of leptospirosis is largely dependent on
general hygiene measures and the control of animal reservoirs. Additional investigations are necessary to clarify
the epidemiology of the disease in the different regions of Algeria.
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Résumeé:

Contexte: De par la nature de leur environnement et de leur comportement, les chats errants sont a un risque
d'exposition a la leptospirose. La leptospirose est une maladie zoonotique émergente de distribution mondiale.
La prévalence de la leptospirose chez I'espéce féline en Algérie est inconnue. Les principaux objectifs de cette
étude sont de déterminer la séroprévalence et d'identifier les sérovars de Leptospira les plus fréquents chez les
chats errants de la région d'Alger.

Méthodologie: Des échantillons de sérum de 144 chats errants sanitaires sélectionnés au hasard dans 57
communes de la région d'Alger ont été analysés par le test d'agglutination microscopique (MAT). Le MAT a été
réalisé pour déterminer les titres d'anticorps contre neuf sérotypes de Leptospira (Canicola, Copenhageni,
Icterohaemorrhagiae, Autumnalis, Grippotyphosa, Bratislava, Pomona, Pyrogenes, Patoc). L'age de chaque chat
a été estimé sur la base de la dentition et de I'apparence physique, et des informations sur le sexe, la race et
I'état clinique du chat ont été collectées. Les données ont été analysées a I'aide du package statistique pour les
sciences sociales (SPSS) version 17.0

Résultats: Des anticorps contre Leptospira ont été détectés chez 8 des 144 chats errants sanitaires, donnant
un taux de séroprévalence de 5,6% [intervalle de confiance (IC) a 95%=1,814-9,297]. Les titres d'anticorps
variaient de 1:100 a 1:3200. Les sérovars Pyrogenes (1:100) et Patoc (1:100) étaient les sérovars les plus
prévalents détectés chez 2,8 % (4/144) des chats, suivis des sérovars Icterohaemorrhagiae (1:100) et
Bratislava (1:100) détectés chez 2,1% (3/144) des chats. La séroprévalence de 7,8 % (7/90) chez les chats
males était supérieure a 1,9 % (1/54) chez les chattes, mais cela n'a pas atteint une différence significative
(OR=4,47, IC 95%=0,5344-37,387, p=0,2586). Tous les chats positifs avaient plus d'un an.

Conclusion: Cette étude a montré que les chats errants d'Alger sont exposés a la leptospirose. De plus, les
sérovars détectés sont des sérovars tres répandus chez le chien ou chez I'hnomme. Le contréle de la leptospirose
est largement tributaire des mesures d'hygiéne générales et de la lutte contre les réservoirs animaux. Des
investigations complémentaires sont nécessaires pour préciser I'épidémiologie de la maladie dans les différentes
régions de I'Algérie.

Mots clés: Leptospira, chats, sérologie, MAT, Alger

Introduction: naturally infected cats may have been under-
estimated. Rodents are known to serve as
Leptospirosis is a global disease affect the main reservoir of pathogenic Leptospira.
ing many domestic and wild animal species, Thus, the number of infected cats could also
and is considered a zoonotic disease. It be high, as rodent hunting is believed to be
causes serious problems in tropical and tem- the main source of infection in cats (11).
perate climates whether in urban or rural Infection from water or urine of cohabiting
environments (1). This zoonosis is caused by dogs seems to play a minor role in cats (11).
pathogenic spirochetes of the genus Lepto- In Algeria, leptospirosis poses a real public
spira which colonize the renal tubules where health problem and every year there are
they reproduce before being excreted in the human cases that occur however, animal
urine (2). Infected urine or contaminated studies are limited in the region (10,12-15).
water are sources of leptospirosis and Lepto- Cats are becoming increasingly popular as
spira can enter the body of mammalian hosts pets in Algiers and therefore it is important to
through lacerations of skin, mucous memb- have data to assess at what rate cats pose a
ranes, conjunctiva and inhalation of aerosols risk for human leptospiral infection.
(3,4). The aims of the present study were to
Previously, domestic cats were thou- determine the seroprevalence of Leptospira
ght to be resistant to leptospirosis and many and the most prevalent serovars in stray cats
practitioners do not consider feline leptospi- in the region of Algiers, using the most
rosis in the differential diagnosis with other common serological test for the diagnosis of
diseases (5). However, recently published leptospirosis, micro-agglutination test (MAT).
reports on feline leptospirosis concluded that .
cats are exposed to Leptospira and may play Materials and method:
a role in the epidemiology of this disease Study design and sampling
(6,7). The presence of viable pathogenic In order to carry out a serological
Leptospires in the urine of cats has been survey and detect the incriminated serovars,
proven (8,9). Therefore, the species can play 144 stray cats were randomly selected from
arole in the transmission of the zoonosis. the 57 municipalities of Algier region. About 5
Our previous study in Algiers was to 10 ml of venous blood were collected in
molecular and did not demonstrate carriage dry tubes. The sera were obtained by centri-
and urinary excretion of pathogenic Lepto- fugation for 5 to 10 minutes at 3000 rpm and
spires in cats (10). According to Hartmann et then stored at -20°C until serological tests
al., (11), renal carriage and leptospiruria in were performed. The age of each cat was
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estimated based on dentition and physical
appearance. Information regarding the sex,
breed and clinical status was recorded.

Ethical statement

The study was approved by the ethics
committee and decision board (number
416/2017) of Entreprise Publique a Caractere
Industriel et Commercial - Hygiene Urbaine
et Protection de [I'Environnement (EPIC-
H.U.P.E) of Wilaya of Algiers (Ex: HURBAL).

Microscopic agglutination test

The microscopic agglutination test
(MAT) with 92% sensitivity and 60-100%
specificity is regarded as the ‘gold standard’
method for the diagnosis of leptospirosis, and
detects different serovars (16). The MAT was
performed according to the Office Interna-
tional des Epizooties (OIE) standards 2008.
The MAT was carried out at Leptospira unit,
Pasteur Institute of Algiers, Algeria, and
antibody titres were determined against nine
Leptospira serovars (Canicola, Copenhageni,
Icterohaemorrhagiae, Autumnalis, Grippoty-
phosa, Bratislava, Pomona, Pyrogenes, and
Patoc) (Table 1). The MAT titre equal to or
higher than 1:100 was considered positive.

Table 1: Panel of Leptospira strains used for MAT

Serogroups Serovars Strains
Canicola Canicola Hond Utrecht
Icterohaemorrhagiae Copenhageni Willinberg
Icterohaemorrhagiae Icterohaemorrhagiae Verdun
Autumnalis Autumnalis Akiyami A
Grippotyphosa Grippotyphosa Moskva V
Australis Bratislava Jez Bratislava
Pomona Pomona Pomona
Pyrogenes Pyrogenes Salinem
Semaranga Patoc Patocl

Statistical analysis

Statistical analysis of the data was
performed using the Statistical Package for
the Social Sciences (SPSS) version 17.0
(SPSS Inc., Chicago, IL). Association of varia-
bles (sex, age, breed, clinical signs) with the
seroprevalence of leptospirosis was done
using Chi-square (x2) test (Yates corrected).
P values lower than 0.05 were considered as
indicative of significance.

Results:

Microscopic agglutination test resuit
Antibodies were detected samples of
8 of the 144 cats, representing a sero-preva-
lence of 5.6% [95% confidence interval (CI)
=1.814-9.297]. All the 8 cats tested positive
to at least one Leptospira interrogans serovar
at a dilution of = 1:100. Serovars Pyrogenes
(1:100) and Patoc (1:100) were the most
prevalent, detected in 2.8% (4/144) of the
cats, followed by serovars Icterohaemorrha-
giae (1:100) and Bratislava (1:100), detected
in 2.1% (3/144) of the cats. One serovar
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each was detected in 3 cats, two serovars
each in 4 cats and three serovars in 1 cat
(Table 2).

Characteristics and risk factors associated
with seropositivity to Leptospira

All the stray cats sampled were cats
of common breed, hence all the 8 cats sero-
positive for Leptospira were common breed.
There were 90 (62.5%) male and 54 (37.5%)
female cats; 112 (77.8%) cats were over one
year while 32 (22.2%) cats were under one
year old. The seroprevalence of 7.8% (7/90)
in the male cats was higher than 1.9% (1/54)
in the female cats but this did not reach a
significant difference (OR = 4.47, 95% CI =
0.5344-37.387, p=0.2586). All the stray cats
seropositive for Leptospira were over 1 year
old. Also, all the stray cats sampled were
healthy and did not show any clinical signs of
disease (Table 3).

Table 4 shows published articles on
leptospirosis from other countries over the
last five years (17-24), with seroprevalence
rates reported in cats varying between 0%
and 42%. The table provides infirmation on
study area, period of study, way of life, clini-
cal status, number of serum samples colle-
cted, positive results, predominant serovars
or serogroups, and cut-off values used in
each study.

Discussion:

In the present study, we evaluated
the prevalence of Leptospira infection among
cats in Algiers regions of Algeria. Serological
method by MAT was used in order to
determine the infectious status of the 144
stray cats. Looking at studies carried out in
other countries published over the last five
years, the seroprevalence observed in cats
varies between 0% and 42% (17-24). Our
study records a low seroprevalence of 5.6%
in stray cats (95%CI=1.814-9.297). As there
is no systematic vaccination program of the
feline population against leptospirosis in
Algiers, all the more reason that these
animals live outside, these positive sera can
be considered as active or previous infec-
tions. The lack of vaccine against leptospi-
rosis for cats is justified by the low morbidity
of the disease. Therefore, seropositivity is a
true indicator of exposure and cannot be
confused with post-vaccination seropositivity
(23).

Our prevalence rate is similar to that
reported in several studies (18,20,25) except
for some studies where the prevalence was
higher due to the cut-off value of 1:50 used
(22-24). In cats, antibody levels are com-
monly low and often lower than those in
other animals (26-29). Environmental factors
such as outdoor habits, presence of farm
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animals that may shed Leptospires in the
neighborhood, hunting habits, or even the
season of the year, can explain the broad
ranges of antibody prevalence reported in the
literature (20). Reports have shown that
leptospirosis prevalence can differ not only
according to country, but to particular region
also (30), even as different cut off values
(=21:100) and serovar panels used in labora-
tories may affect the prevalence. There is no
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consensus on the most appropriate cut-off
value to choose in cats, and cats are thought
to respond to infection with low antibody
titers, ranging from 1:30 to 1:400, as has
been demonstrated in experimental and
natural infections (22). The results of our
study suggest that stray cats in Algiers are in
contact with pathogenic Leptospires, probably
through other maintenance host species such
as rodents.

Table 2: Antibody titers to various Leptospira serovars in the serum of stray cats from Algiers, as assessed by MAT

Serovars Case 1 Case 2

Cases

Case 3

Case 4

Case 5 Case 6 Case 7 Case 8

Canicola - - -
Copenhageni - - -
Icterohaemorrhagiae - -
Autumnalis - - -
Grippotyphosa - - -
Bratislava - - -
Pomona - - -
100 200

Pyrogenes 3200

Patoc 100 100 -

100

MAT = Microscopic agglutination test

Table 3: Seroprevalence and univariable analysis of risk factors associated with Leptospira interrogans among sampled cats

Independent Categories Number of cats Total number of OR p value
Variables sampled positive results (%) (95% CI)
Breed Common breed 144 8 (5.6) - -
Sex Female 54 1(1.9) 4.47 0.2586"
(0.5344-37.387)
Male 90 7 (7.8)
Age (years) < 1 year 32 0 0.1891 0.1996*
(0.01062-3.369)
> lyear 112 8(7.1)
Clinical sign 144 8 (5.6%) - -
Total 144

OR=0dds ratio; CI=Confidence interval; + = not statistically significant
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In the present study, cross-reactions
between two or more serogroups were pre-
sent in all cases. Serovars Pyrogenes and
Patoc were the most detected servars, follo-
wed by Icterhemorrhagiae and Bratislava. It
is possible that cats were infected with sero-
vars not included in the panel or unknown
serovars. The simultaneous seropositivity ex-
hibited by some cats, not only in our study
but also in several other studies, could be
explained either by true cross-reactivity in the
cats, or by simultaneous exposure of animals
to different serovars (20). The high titers
observed for the serovar Icterohemorrhagiae
(1:1600) in this study, would suggest that
rats are the source of infection for some cats.
Serovar Canicola was not detected in this
study, knowing that it is the major serovar,
as far as canine leptospirosis is concerned. It
has been already reported that serovars
Icterohemorrhagiae, Canicola, Grippotyphosa,
Pomona and Bratislava are the most common
Leptospira serovars isolated from cats (Table
4). However, the range of serovars should
not be limited to local strains as the infection
may be caused by a rare serovar or a strain
not previously described.

We included the saprophytic strains
(Patoc) in our diagnostic panel, which can
cross-react with antibodies produced by cer-
tain pathogenic serovars (20). Four of the 8
cats with antibodies against pathogenic Lept-
ospira did not have antibodies against sapro-
phytic serovars. This can be explained by the
fact that infections are old and saprophytic
serovars, in particular serovar Patoc, have
limited ability to detect cross-reactions with
antibodies from past infections (31). Accord-
ing to the guidelines of the International
Leptospirosis Society, the range of serovars
should not be limited to local strains and
thus, serovar Patoc should be included, beca-
use it cross-reacts with human or animal
antibodies generated by a number of patho-
genic serovars (18).

None of the seropositive cats presen-
ted with clinical signs compatible with lepto-
spirosis such as fever, weight loss, jaundice,
lethargy, ascites, renal failure or hepatitis
(19). In addition to low serological response,
cats are reported to rarely develop clinical
leptospirosis (5,32,33). Nevertheless, clinical
cases of leptospirosis have been reported in
cats infected with higher titers (1:800) of
serovar Pomona (19). Conclusively, cats do
not seem clinically sensitive to Leptospira
serotypes circulating in Algiers.

In our study, male cats were more
seropositive than female cats, which is simi-
lar to what was reported in the study by Weis
et al., (34), while the study by Bourassi et
al., (22) noted that seropositive cats were
more females than males. In many studies
however, gender was not significantly asso-
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ciated with Leptospira seropositivity in cats
(6,7,18,28,35-37). The seropositive cats in
our study were all over one year old.
Bourassi et al., (22) reported the same result
that positive cats were more adults than
juveniles. On the other hand, in the study by
Milan et al., (27), seropositivity was more
frequent in juvenile than in adult cats. Older
age was already reported in other studies as
a risk factor for Leptospira infection in cats
(35-37).

Conclusion:

To the best of our knowledge, this is
the first report of seroprevalence of patho-
genic Leptospires in cats from Algiers by the
MAT serological technique. In addition, the
serovars detected are very frequent serovars
in dogs and humans. Control of leptospirosis
largely depends on general hygiene measures
and control of animal reservoirs. Additional
investigations are necessary to clarify the
epidemiology of the disease in other animal
species and in other regions of Algeria.
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