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Monitoring cases of pyrethroid intoxications in cats in Tirana region, Albania
during 2016-2020

J. Mavromati'"®, B. Mehmedi?®
'Department of Veterinary Public Health, Faculty of Veterinary Medicine, Agricultural University of Tirana, Albania

’Department of Veterinary Medicine, Faculty of Agriculture and Veterinary, University of Prishtina, Kosova.

ABSTRACT: Pyrethroids are synthetic insecticides which are being widely used to control fleas and ticks in house-
hold pets. However, their use extends to pest control as well. Products used worldwide to protect pets are in liquid
form and comprise spot-ons, shampoos, and spray. Close attention should be paid to proper usage of such insecticides
in pets, particularly in cats. As already indicated by many studies, accidental or improper usage of such products can
trigger severe health problems even proving fatal in cats. The objective of the current paper is to undertake a retro-
spective study of a total number of 47 cases suffering from pyrethroid intoxication in cats across several clinics in
Tirana, Albania during the period 2016-2020. Records from the veterinary clinics were closely scrutinized with only
specific cases of pyrethroid intoxication being included for the purposes of this study. The main clinical signs which
were noticed in 47 cats included symptoms such as tremor/muscle fasciculation (37 cats; 76.6%), seizures (18; 38.3%),
hyperaesthesia (19; 40.43%), ptyalism (13; 27.66%), ataxia (11; 23.4%), mydriasis (10; 21.28%). Out of 47 cases, 7 or
14.9 % of the treated cats did not survive. The outcome was solid after rapid interventions in 31 (65.96%) cats with the
exception of 2 cats which did not survive dispide receiving treatment. Whereas as many as 16 (34.04%) of cats, having
being taken late to the clinics, survived upon receiving treatment, while as few as 5 cats (31.25%) died. Awareness
campaign targeting pet owners, owner education, appropriate product labelling and consultations with veterinarians
may help eliminate this problem in the future.
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INTRODUCTION

yrethroids occupies an important place among

natural and synthetic insecticides which are com-
monly used to control insects like fleas and ticks in
household pets (Wismer, 2003; Sutton et al., 2007;
Walters et al., 2016). They are also widely used
around our homes in products such as bug sprays and
insects intendet for pest control. During the late 20™
century pyrethroid insecticide accounted for roughly
30% of the total amount of insecticides used world-
wide (Hasibur et al., 2014).

The high toxicity of organochlorid and organo-
phosphor insecticids in animals and human beings,
led to the demand to use other insecticids such as
synthetic production of pyrethroids. However, cau-
tion should be shown in their use since pyrethroids
are broadly classified into first and second generation
of pyrethroids. The first generations of pyrethroids
(Type 1) are less toxic to mammals than the second
generation of pyrethroids (Type II) (Hasibur et al.,
2014).

It is important to highlight that cats are more sus-
ceptible to pyrethroids than dogs and often a mere
drop of permethrin concentrate (45-65%) is enough
to cause an animal’s immediate death (Kuo and
Odunayo, 2013).

The most widely used products are in liquid form
and ready to be used as spot-ons with active ingre-
dients: permethrin, imidacloprid, imidacloprid/iver-
mectin, fipronil, fipronil/S-methoprene (Suton et al.,
2007). Products like shampoos containing permethrin
content, sprays with permethrin and diazinon con-
tents; tablets and injectable solutions with lufenuron
contents have been found to have gained a foothold
in the Albanian market too. During the last decades in
many different countries, including Albania, the use
of pyrethroids in companion animals has increased
significantly (Linnet, 2008; Anadon et al., 2009).

Following oral or dermal absorption, permethrin is
metabolized by hepatic microsomal esterases and ox-
idases, followed by rapid hepatic hydroxylation and
conjugation to glucuronides or sulfates (Beasley et
al., 1997; Linnet and Dagg, 2004; Kuo and Odunayo,
2013). The feline liver is deficient in the glucuron-
ide-transferase enzyme; therefore cats develop more
permethrin toxicosis compared to dogs. Considering
this fact, the cat liver is unable to eliminate perme-
thrin, which retains it in the body until it reaches toxic

levels (Wismer and Means, 2012).

The permethrin products used in cats contain a low
concentration of permethrin between 0.05% to 0.1%
(Wismer, 2003), which is in line with this spectra of
drug use.

However, permethrin toxicity usually occurs when
the owners applies the spot-on intended for dogs to
the cats (Wismer and Means, 2012). And in our ret-
rospective study of 47 cases, the intoxication of cats
was due to owner’s improper use of products that
were intended for dogs. In addition, cats that are in
close physical contact with a newly-treated dog may
also be at risk of toxic exposure (Richardson, 1999).
The mechanism of action of pyrethroids essentially
relies on allowing a greater influx of Na™ ions result-
ing in depolarization of the neuronal membrane (Lin-
net, 2008) and providing blockages in recovery of im-
pulse. Prolonging the inflow-outflow of Na*reduces
the field of action potential to block the conduction
of nerve impulses. Pyrethroids also affect other volt-
age-dependent channels such as Ca™, affecting CI
ions including GABA-receptors (Linnet, 2008).

The onset of clinical signs is usually within a few
hours after exposure, but may be delayed up to 24
hours and in rare cases up to 72 hours (Motomura and
Narahashi, 2000; Kuo and Odunayo 2013).

Although the number of cats as household pets has
increased over the past years in Albania, there have
been no previous studies or publications related to the
incidence of cats intoxication by pyrethroids. The aim
of the study was to evaluate the status of pyrethroids
intoxication in cats, since the pyrethroids use has in-
creased in Albania. The data were collected across
veterinary clinics and hospitals in the Tirana region
of Albania.

MATERIALS AND METHODS

The data for this study were collected from the ve-
terinary clinics and hospitals in Tirana region, Alba-
nia during the period 2016-2020. The diagnosis for
permethrin intoxication in cats was based on exposure
history, development of associated signs and given an-
amnesis from the owners found in veterinary records
of the clinics in Tirana region. In the given anamnesis
the owners have reported that they have used prod-
ucts which were intended for dog use, thus not being
aware of the consequences they would cause in cats.
In Table 1, we present the total number of cats ad-
mitted to veterinary clinics for treatment. Cats which
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were poisoned by pyrethroids and came early to veter-
inary clinics (2-6 hours), were subjected to first treat-
ment which consists of such protocols as thorough
body wash with running water and neutral shampoo
for the removal of pyrethroids taken in the form of
spot-ons, charcoal 1-5 g/kg b.w orally and 0.5 g/kg
b.w laxatives such as magnesium sulfate or sodium
sulfate 10% were also used. In the case of cats which
were diagnosed by heavy intoxication, veterinarians
applied symptomatic therapy; Benzodiazepines drugs
to counteract and normalize tremor/muscle fascicula-
tion and seizures. In 17 cats the benzodiazepine, diaz-
epam was administered slowly intravenously 0.25mg/
kg. While in 11 cases diagnosed with cat intoxication,
Barbiturate drugs were used, Phenobarbital in doses
2-4mg/kg intravenously every 12 hours. In all moni-
tored cases in Tirana clinics, the veterinarians contin-
ued to administer supportive fluid therapy to the cats

Tablel 1. The total number of cats admitted to clinics for treat-
ment

Years No. of treated No. of dead % of treated

cats cats cats
2016 4 1 25%
2017 7 2 28.57%
2018 10 2 20%
2019 13 1 7.69%
2020 13 1 7.69%
Total 47 7 14.89%
RESULTS

The main clinical signs observed in 47 cats in-
toxicated with pyrethroids in the clinics were: tre-

mor/muscle fasciculation (37 cats; 76.6%), seizures
(18; 38.3%), hyperaesthesia (19; 40.43%), ptyalism
(13; 27.66%), ataxia (11; 23.4%) and mydriasis (10;
21.28%). Other clinical signs including anorexia,
vomiting, anxiety, hypothermia, hiperthermia, ta-
chichardia, tachipnoea were also recorded.

In Figure 1 are shown the results of our on-going
monitoring process. We have divided the cases accor-
ding to the arrival time of animals to the clinic for
purposes of treatment. Out of 47 cases, 7 or 14.9 %
of the treated cats did not survive the treatment. Whe-
reas, 31 of them (65.96%) were brought early to the
clinic within 2-12 hours after their first exposure to
source of intoxication and they received immediate
treatment. The mortality rate in these cases was fixed
at 6.45%. On the other hand, 16 cats (34.04%) which
were taken late to the clinic within 24-72 hours after
their first exposure to the source of intoxication also
received immediate treatment but the mortality rate
was at 31.25%.

Based upon the results in Table 2, one can con-
clude that in May and June were reported the highest
number of cases of cat intoxication with figures stand-
ing at 11 and 9 cases respectively.

Intoxication in cats during spring was fixed at
31.91%, with moderate increases during summer at
40.42%. Moreover, it could be inferred that the num-
ber of intoxications begin to decrease during autumn
by 23.41% with barely 2 cases being reported in win-
ter specifically in December.
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Figure 1. Number of dead cats resulting from early and late treatment
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Table 2. Number of intoxicated cats by months with pyrethroids, year 2016-2020.

No. of cats treted according the month years 2016-2020 Total %
Months 2016 2017 2018 2019 2020 to total
January - - - - - - 0
February - - - - - - 0
March - - - 1 - 1 2,13%
April - - - 1 2 3 6,38%
May 2 2 3 2 2 11 23,41%
June 1 2 3 3 - 9 19,15%
July - 1 1 1 2 5 10,64%
August - - 1 1 3 5 10,64%
September 1 1 1 2 - 5 10,64%
October - 1 - 1 2 4 8,51%
November - - - 1 2 4,25%
December - - - 1 1 2 4,25%
Total 4 7 10 13 13 47 100%
DISSCUSION after the owner inappropriately applied the canine

These are considered to be the first cases of cat in-
toxication reported in Albania. It is important to high-
light that our results, as presented in Figure 1, are ful-
ly congruous with the findings of other authors; with
clinical signs usually starting within the first three
hours after coming into contact with the source of in-
toxication, but they may appear as late as 72 hours af-
ter coming into the first contact (Merola and Dunayer,
2006; Linnet, 2008; Kuo and Odunayo, 2013).

Despite the fact that most products sold in Albania
are labeled by their manufacture, it is often the case
for the labels to be in such a small print that reading
them is difficult enough for owners to read the infor-
mation. Another important point is that sometimes
pet owners do not consult with veterinarians prior to
the drug use, a failure which results in mistakes being
made in the selection of drugs administered in cats
to combat ectoparasites. Similar results have been
reported by a study in Australia (Malik and Dunay-
er, 2010) to the effect that permethrin toxicosis cases
do occur when using insecticide products purchased
straight in supermarkets or pet stores. The clinical si-
gns observed and monitored in our study are similar
to the those by Linnett (2008) and Kelmer (2020). It
should be stressed that the clinical signs depend lar-
gely on the type of pyrethroid being administered
to the animals, the time of arrival at the clinics, the
breed and age of cats. Information from the AERP Vet
records showed 26 cases of adverse experience with
permethrin exposures in cats were reported, where
three-quarters of cats developed permethrin toxicity

spot-on product (Webster, 2001). In 2000 the Veteri-
nary Medicines Directorate’s Suspected Adverse Re-
action Surveillance Scheme (SARSS) in the United
Kingdom reported 18 incidents of suspected adverse
reactions in 27 cats, which had been exposed to ca-
nine permethrin spot-on products. Two of the 18 inci-
dents (11%) involved close physical contacts between
treated dogs and cats (Gray, 2000).

The mortality rates, observed in Tirana, were fixed
at 14.89 which are comparable to the findings of other
studies in England, with figures at 37% of affected
cats with permethrin toxicosis which died when refer-
ring to the VMD England information (Gray, 2000).
Whereas a survey carried out in Australia in 2010
found a total of 166 cases of death being reported
(Malik Dunayer, 2010).

Regarding the incidence of cat intoxication we no-
tice that it starts in spring particularly in May, which
corresponds with the biol ogical cycle of ectoparasites
such as fleas, lice, mallophagi, etc. Similar findings
were recorded by the VPIS England during a 3-month
study with autumn showing figures at approximate-
ly 30.9% against the annual total number of perme-
thrin intoxication cases (September 12.4%, October
10.2%, November 8.3%) (Suton et al, 2007) respec-
tively. Whereas in Tirana during autumn we witnessed
figures at 23.41% against the annual total number of
pyrethroids intoxication (September 10.64%, October
8.5% and November 4.25% respectively).

The therapy administrated in these cases consisted
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of a group of sedative and anticonvulsive drugs soof-
ing effects on muscle tremor and seizures. The thera-
py being applied targeted of supportive fluid therapy
used across the Tirana clinics which is in line with oth-
er studies (Valentine 1990; Linnet, 2008; Davis, 2012;
Wellman et al., 2012; Kuo and Odunayo, 2013; Pea-
cock et al., 2015). The treatment protocol consisted
in administration of a group of Benzodiazepin drugs
(Diazepam®- Profarma in ampules 10 mg/2mL), and
Barbiturate group (Phenobarbital, Luminal®-Profar-
ma, in ampules 200mg/2 mL). Both diazepam and
phenobarbital have been used as a symptomatic treat-
ment for muscle tremors and seizures in other studies
as well (Fernandez et al., 2011; AAHA/AAFP, 2013;
Bates, 2016; Kerlmer et al., 2020).

In all cases cats received supportive fluid therapy
in order to normalize fluids, hyperthermia and dehy-
dration with an implied significance in protecting the
kidneys as well (Davis, 2012; Fettiplace et al., 2015;
Haworth and Smart, 2012; Kuo and Odunayo 2013;
Linnet, 2008;).

CONCLUSIONS
From the above data we can conclude that pyre-

throid intoxications are a real problem that should be
seriously dealt with in Albania. An awareness cam-
pain is needed to properly inform pet owners of the
kind of products they should use for purposes of con-
trolling parasites in cats. First of all, the owners will
have to read carefully the instruction manual about
drugs which contain pyrethroids, and if such a drug
is allowed to be administered in cats. In addition, the
owners will have to read and implement the instruc-
tions with the appropriate amounts applied as they do
appear on the label. Products which are labeled for
“dogs only” should never be used on cats. Veterinar-
ians will have to do an accurate diagnosis by take
atantion carefully at the medical history by observ-
ing clinical signs, and setting a differential diagnosis
apart from other intoxications particularly from or-
ganophosphorus, carbamates, herbicides and mollus-
cicides. Advice should be dispensed to pet owners to
carefully monitor the behavior of cats in cases when
spot-on, shampoos, collars, sprays or even powders
containing pyrethroids are being applied. They should
be asked in advance if they have more than one pet,
if they do, they will have to separate the animals after
treatment in order to prevent intoxication.
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