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Abstract. Roundworms and other gastrointestinal helminths are commonly found in dogs and cats worldwide and
have an important impact on the health and wellbeing of companion animals. In this frame, the study aimed to
perform a retrospective analysis (2013-2018) of digestive helminths found in dogs and cats diagnosed at necropsy
with an emphasis on roundworms. Prevalence and risk factors were assessed for all identified helminths.
Furthermore, the association between roundworms, morphopathological findings, and comorbidities was
determined.
Overall, 68 (7.1%; 95% CI: 5.1-8.3) out of 964 necropsied dogs, and 81 (21.2%; 95% CI: 17.4-25.6) out of 382
necropsied cats harbored helminths in their digestive tract. Roundworms were significantly the most prevalent
digestive helminths both in dogs (51/68; 75.0%; p<0.001), and cats (66/81; 81.5%). Trichuris vulpis (10/68;
14.7%), Taenia spp. (9/68; 13.2%), Dypilidium caninum (5/68; 7.4%), and hookworms (3/68; 4.4%) were also
identified in dogs, and D. caninum (19/81; 23.5%), and Taenia spp. (12/81; 14.8%) in cats. Dogs under 6 months
were more prone to the infection with roundworms (43/43; p<0.001), while older dogs to the infection with the
other helminths. In cats, no positive correlation was found between roundworm infection and age, sex, or origin.
Tenia spp. was more likely to be identified in cats older than 2 years (p<0.01), and in males (p<0.01).
Enteritis (70.6% in dogs, and 56.1% in cats) and gastritis (41.2% in dogs, and 40.9% in cats) were frequently
identified at the gross postmortem examination of dogs and cats infected with roundworms. Canine parvovirus was
diagnosed in 35.3% of infected dogs with roundworms, and feline panleukopenia in 15.5% of the infected cats.
Preventive and control measures should be taken based on the prevalence and risk factors of parasitic infections in
pets. Moreover, the medical approach should be focused on all possible causative agents of gastrointestinal
disorders, as they can often occur simultaneously and affect the prognosis and response to the treatment.
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Prevalența ascarizilor și a altor helminți gastrointestinali la câini și pisici prin examen necropsic: un
studiu retrospectiv (2013-2018)
Rezumat. Ascarizii și alți helminți gastrointestinali sunt întâlniți frecvent la câini și pisici din întreaga lume și au
impact asupra sănătății și bunăstării animalelor de companie. În acest context, scopul acestui studiu a fost
realizarea unei analize retrospective (2013-2018) a datelor înregistrate în registrele departamentului de
anatomie patologică la examenul necropsic al câinilor și pisicilor diagnosticați cu infestații parazitare digestive.
Pentru fiecare endoparazit digestiv identificat s-a calculat prevalența și factorii de risc. În plus, s-au analizat
corelațiile dintre infestația cu ascarizi și leziuni morfopatologice și comorbidități asociate.
Dintre cei 964 câini și 382 pisici necropsiate, 68 (7,1%; IC 95%: 5,1-8,3), respectiv 81 (21,2%; IC 95%: 17,4-25,6)
animale au fost diagnosticate cu cel puțin un helmint digestiv. Ascarizii au fost semnificativ statistic cei mai
frecvenți helminți identificați, atât la câini (51/68; 75,0%; p <0,001), cât și la pisici (66/81; 81,5%). La câini au
mai fost diagnosticate infestații cu Trichuris vulpis (10/68; 14,7%), Taenia spp. (9/68; 13,2%), Dypilidium
caninum (5/68; 7,4%) și strongili digestivi (3/68; 4,4%), iar la pisici cu D. caninum (19/81; 23,5%) și Taenia spp.
(12/81; 14,8%). Câinii cu vârste sub 6 luni au fost mai frecvent infestați cu ascarizi (43/43; p <0,001), în timp ce
câinii adulți au prezentat o rată mai mare de infestare cu ceilalți helminți identificați. La pisici, nu s-a identificat
nici o corelație între infestația cu ascarizi și vârstă, sex sau origine. Infestația cu Taenia spp. a fost mai frecvent
identificată la pisicile cu vârsta peste 2 ani (p <0,01) și la masculi (p <0,01).
Leziuni de enterită (70,6% la câini și 56,1% la pisici) și gastrită (41,2% la câini și 40,9% la pisici) au fost
identificate frecvent la câinii și pisicile infestate cu ascarizi. Parvoviroza canină a fost diagnosticată la 35,3%
dintre câinii infestați cu ascarizi și panleucopenia felină la 15,5% dintre pisicile infestate.
Măsurile preventive și de control al infestațiilor parazitare la animalele de companie trebuie să aibă la bază date
epidemiologice privind prevalența și factorii de risc asociați fiecărui tip de infestație parazitară. De asemenea,
este necesară o abordare medicală care să integreze toți agenții cauzali ai tulburărilor gastro-intestinale,
deoarece acestea pot apărea simultan și afectează prognosticul și răspunsul la tratament.
Cuvinte cheie: Ascarizi; Helminți; Câini; Pisici; Necropsie.
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Introduction

and zoonotic
mandatory.

Dogs and cats have a major role in the
continuously
evolving
human-animal
interaction and approximately one in four
households in Europe beneficiate of owning a
pet (Rostami et al., 2020). Therefore the
progress in both veterinary and human
medicine for developing strategies for animal

disease

control

remains

Gastrointestinal parasites are commonly found
in dogs and cats worldwide and their
significance derives from the health threat they
pose, especially in young and debilitated
animals (Bowman, 2009). Moreover, egg
shedding makes environmental contamination
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and transmission to humans or other receptive
mammals possible (Dado et al., 2012; Tudor,
2015). Therefore, they can be considered the
most important parasites of canids and felids for
epidemiological
studies
(Szwabe
and
Błaszkowska, 2017), and data regarding
prevalence and associated risk factors should be
permanently updating for each country and
region (Martinez-Carrasco et al., 2007). Besides
the implications that zoonotic parasitic diseases
have in public health, it is also important not to
neglect the clinical and pathological significance
of parasitic infections and how they affect the
health and well-being of animals, as they should
benefit from improved diagnosis and
therapeutic protocols (Irwin and Traub, 2006).

Forensic Medicine belonging to the Faculty of
Veterinary Medicine of the University of
Agricultural Sciences and Veterinary Medicine,
Cluj-Napoca from the Faculty of Veterinary
Medicine Cluj-Napoca between 2013 and 2018.
The dead animals were necropsied to establish
the cause of death. In this study, dogs and cats
diagnosed with at least one parasite were
included.
Parasite identification
Digestive helminths were morphologically
identified by macroscopic examination.
Therefore, identification was not done at the
species level. In the manuscript, the term of
roundworms will be used for Toxocara spp.
and Toxascaris leonina, hookworms for
Ancylostoma spp. and Uncinaria stenocephala.

Numerous epidemiological studies have been
made on gastrointestinal helminths in dogs and
cats based on different coprological exams
(Barutzki and Schaper, 2011), in which the
patent period is essential. Nevertheless,
parasitic forms can sometimes remain
undetected
through
commonly
used
coproparasitological examinations, either
because of the sensitivity or errors of the
methods, or due to the possibility of pre-patent
period at the moment of testing, as egg
shedding is not constant in infected animals
(Gates and Nolan, 2009; Mircean et al., 2017).
Also, many asymptomatic animals are never
tested. Therefore, a realistic approach could be
through necropsy examinations to identify the
presence of parasites in the digestive tract.
These studies are few and focused mainly on
stray animals (Emamapour et al., 2015; Little et
al., 2015), and are not a proper method from an
ethical and welfare point of view.

Data
Information regarding the breed (mixed-breed,
pure breed), age (puppies/kittens:≤6 months,
youth: <6 months ≤ 2 years and adults: >2
years), sex and origin of the animals (pets,
foster/ONG, stray), as well as the cause of
death,
morfopathological
lesions
and
comorbidities were gathered and analyzed.
Data were extracted from the existent records
of the Department of Pathological Anatomy,
Necropsy Diagnosis and Forensic Medicine.
Statistical analysis
Statistical analyses were performed in Epi
InfoTM 7 (CDC, USA) software (Dean et al.,
2011) to establish the frequency, prevalence,
and its 95% confidence interval (CI) overall,
and for each identified parasite. The same
parameters were evaluated for risk factors:
breed, age, gender, and origin of the animals.
Correlation
between
infection
with
roundworms and morphopathological findings
and comorbidities were analyzed by chi-square
test. The significance value was set at p≤0.05.

This study aimed to evaluate the prevalence of
roundworms and other gastrointestinal
helminths in dogs and cats. Data obtained from
necropsied animals for postmortem diagnosis
was used. Also, associated morphopathological
lesions and comorbidities were analyzed.
Material and methods

Results

Animals

Animals

The study was carried out on cadavers of dogs
and cats necropsied at the Department of
Pathological Anatomy, Necropsy Diagnosis and

One-thousand-three-hundred-forty-six
animals were necropsied during five years:
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964 dogs, and 382 cats. Positive dogs for at
least one parasite were between the age of 3
weeks and 10 years. They were divided in
three age groups as follows: 43 were
puppies, 8 were youth and there were 17
adults. Individuals were 29 females and 39
males. A number of 26 dogs were purebreed
and 42 were mixed breed. Regarding the
origin, 46 of the dogs had an owner, 15 came
from an ONG or foster and 7 were stray dogs
(table 3).

The age of necropsied positive cats was
between 4 weeks and 14 years and they were
included in the same three age groups: 36
were kittens months, 20 cats were youth and
25 were adults. A number of 45 cats were
females and 36 males. All cats except one
were mixed breed, therefore this variable
was not used further on (table 4). Only one
cat came from and ONG/foster, while 54
were brought by an owner and 26 were stray
cats (table 4).

Table 1. Gastrointestinal helminths found in necropsied positive dogs (n=68)
Type on infection

Frequency

Prevalence (%)

95% CI

Roundworms
T. vulpis
Hookworms
Taenia spp.
D. caninum
Single infection
Co-infection
Roundworms+T. vulpis
Roundworms+Taenia spp
T. vulpis+D.caninum
T. vulpis+hookworms
T.vulpis+Taenia spp
Hookworms+D. caninum
Taenia spp.+D.caninum

51
10
3
9
5
58
10
3
2
1
1
1
1
1

75.0***
14.7
4.4
13.2
7.4
85.3
14.7
4.4
2.9
1.5
1.5
1.5
1.5
1.5

63.0-84.7
7.3-25.4
0.9-12.4
6.2-23.6
2.4-16.3
74.6-92.7
7.3-25.4
0.9-12.4
0.4-10.2
0.0-7.9
0.0-7.9
0.0-7.9
0.0-7.9
0.0-7.9

*p<0.05; **p<0.01; ***p<0.001
Table 2. Gastrointestinal helminths found in necropsied positive cats (n=81)
Type on infection

Frequency

Prevalence (%)

95% CI

Roundworms

66

81.5***

71.3-89.2

Taenia spp

12

14.8

7.9-24.5

D. caninum

19

23.5

14.8-34.2

Single infection

66

81.5

71.3-89.3

Co-infection
Roundworms+D.caninum

15
7

18.5
8.6

10.8-28.7
3.6-17.0

Roundworms+Taenia spp.

7

8.6

3.6-17.0

Roundworms+Taenia spp.+D. caninum

1

1.2

0.0-6.7

*p<0.05; **p<0.01; ***p<0.001

Helminths

Overall, 68 (7.1%; 95% CI: 5.6-8.9) out of 964
necropsied dogs harbored helminths in their
digestive tract. Five different species of
helminths were observed in dogs. The most
frequently found helminths were roundworms
(51/68; 75.0%); p<0.001), followed by
Trichuris vulpis (10/68; 14.7%), Taenia spp.
(9/68; 13.2%), Dypilidium caninum (5/68;

One-hundred-forty-nine (11.1%; 95% CI: 9.112.9) out of 1346 necropsied animals were
infected with at least one helminth.
Roundworms (114/1346; 8.5%; 95% CI: 7.110.1) were the most prevalent helminths in the
necropsied animals.
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7.4%), and hookworms (3/68; 4.4%) (table 1).
Single infection was found in 58 dogs (85.3%),
and mixed infection in 10 (14.7%), respectively
(table 1).

hookworms were found only in dogs older than
2 years (p<0.001) (table 3).
The probability for dogs to have a single
infection was significantly higher for animals
under 6 months (97.7%, p<0.001), and coinfections of helminths were more likely to be
found in the other two age groups, with the
highest prevalence in youth (37.5%, p<0.001).
Gender and breed were not identified as risk
factors for any of the identified helminths. Stray
dogs were found slightly more sensitive for D.
caninum infection (p<0.05). All these results are
detailed in table 3.

Eighty-one (21.2%; 95% CI: 17.4-25.6) out of
382 investigated cats were infected with
digestive helminths. Roundworms (66/81;
81.5%) were significantly the most prevalent
(p<0.001), followed by D. caninum (19/81;
23.5%), and Taenia spp. (12/81; 14.8%) (table
2). Most of the infected cats (66/81; 81.5%)
harbored in their digestive tract only one
helminth, and the other ones (15/81; 18.5%)
mixed infection including roundworms (table
2).

In cats, there were no statistical differences in
age, gender, and origin groups for the infection
with roundworms and D. caninum (table 4).
Nevertheless, youth had the highest prevalence
of roundworms infections (90.0%). Infection
with Taenia spp. was more frequent in adult
cats (p<0.01), and in males (p<0.01) (table 4).
Single infections had significantly higher rates
in kittens (94.4%, p<0.05).

Risk factors
Significant statistical differences were found in
age groups in dogs (table 3). Puppies were
highly susceptible to roundworm infection
(43/43; p<0.001), whereas older dogs to the
other infections (table 3). D. caninum and

Table 3. Frequency and prevalence (%) of each identified parasite by age, gender, breed, and origin groups in positive
necropsied dogs (n=68)
Roundworms

T. vulpis

Hookworms

Taenia
spp.

D.
caninum

Single
infection

Coinfection

43(100)***

1(2.3)

0

0

0

42(97.7)***

1(2.3)

5(62.5)

3(37.5)***

0

3(37.5)***

0

5(62.5)

3(37.5)***

3(17.6)

6(35.2)

3(17.7)**

6(35.4)

5 (29.4)***

11(64.4)

6(35.3)

GENDER
Female (n=29)

21(72.4)

4(13.8)

1(3.4)

4(13.8)

2(6.9)

26(89.7)

3(10.3)

Male (n=39)

30(79.6)

6(15.38)

2(5.1)

5(12.8)

3(7.7)

32(82.1)

7(18.0)

20(76.9)

5(19.2)

0

3(11.54)

1(3.9)

23(88.5)

3(11.5)

31(73.8)

5(11.9)

3(7.1)

6(14.3)

4(9.5)

35(83.3)

7(16.7)

32(69.6)

8(17.4)

1(2.2)

7(15.2)

3(6.5)

41(89.1)

5(10.9)

14(93.3)

2(13.3)

1(6.7)

0

0

13(86.7)

2(13.3)

5(71.4)

0

1(14.3)

2(28.6)

2(28.6)*

4(57.1)

3(42.9)

AGE
Puppies
(n=43)
Youth
(n=8)
Adults (n=17)

BREED
Purebreed
(n=26)
Mixed breed
(n=42)
ORIGIN
Owner
(n=46)
Foster/ONG
(n=15)
Stray
(n=7)

Legend: Age groups: puppies = ≤6 months; youth = <6 months ≥2 years; adults = >2 years
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Gastrointestinal morphopathological findings
and comorbidities

enteritis (36/51; 70.6%) and gastritis (41.2%;
21/51) were the most common. Most of the
individuals presented more than one digestive
lesion. Canine parvovirus was the most
frequently diagnosed gastrointestinal disease
in dogs infected with roundworms (35.3%)
(table 5).

Forty (78.4%) out of 51 infected dogs with
roundworms had gross lesions in the
gastrointestinal tract. Six morphopathological
lesions were identified, and among them,

Table 4. Frequency and prevalence (%) of each of the identified parasites by age, gender, breed, and origin groups in positive
necropsied cats (n=81)
Roundworms

Taenia spp.

D. caninum

Single infection

Co-infection

AGE
Kittens (n=36)
30(83.3)
1(2.8)
7(19.4)
34(94.4)*
Youth (n=20)
18(90.0)
3(15.0)
6(30.0)
14(70.0)
Adults (n=25)
18(72.0)
8(32.0)**
6(24.0)
18(72.0)
GENDER
Female (n=45)
38(84.4)
2(4.4)
12(26.7)
38(84.4)
Male (n=36)
28(77.8)
10(27.8)**
7(19.4)
18(77.8)
ORIGIN
Owner (n=54)
44(81.5)
9(16.7)
12(22.2)
44(81.5)
Foster/ONG (n=1)
0
0
1(100.0)
1(100.0)
Stray (n=26)
22(84.6)
3(11.5)
6(23.1)
21(80.8)
Legend: Age groups: kittens = ≤6 months; youth = <6 months≥2 years; adults = >2 years

2(5.6)
6(30.0)
7(28.0)
7(15.6)
8(22.2)
10(18.5)
0
5(19.2)

Table 5. Gastrointestinal lesions and associated comorbidities in dogs infected with roundworms (n=51) [n(%)]
Lesion

Total

Single infection

Co-infection

CPV

Distemper

Rubarth hepatitis

Gastritis (g.)
Catarrhal g.
Erosive g.
Hemorrhagic g.
Enteritis (e.)
Catarrhal e.
Hemorrhagic e.
Necrotic e.
Hepatosis
Hyperplastic
splenitis
Mesenteric
lymphadenitis
Intestinal
occlusion

21 (41.2)
13
5
5
36 (70.6)
14
15
18
10 (19.6)
5 (9.8)

19 (90.5)
12 (92.3)
4 (80.0)
5 (100.0)
34 (94.4)
13 (92.9)
14 (93.3)
17 (94.4)
10 (100.0)
5 (100.0)

2 (9.5)
1 (7.7)
1 (20)
2 (5.6)
1 (7.1)
1 (6.7)
1 (5.6)
-

12 (57.1)
8 (61.5)
4 (80.0)
18 (50.0)
2 (14.3)
9 (60.0)
13 (72.2)
4 (40.0)
4 (80.0)

2 (9.5)
2 (15.4)
2 (5.6)
1 (7.1)
1 (6.7)
1 (5.6)
1 (10.0)
1 (20.0)

1 (4.8)
1 (7.7)
1 (2.8)
1 (6.7)
1 (5.6)
-

3 (5.9)

3 (100.0)

-

3 (100.0)

-

-

4 (7.8)

3 (75.0)

1 (25.0)

-

-

-

Total
46 (90.2)
5 (9.8)
18 (35.3)
3 (5.9)
1 (2.0)
*Some individuals showed more than one lesion. One lesion can be an association of two subcategories of inflammations;
**CPV: canine parvovirus

Macroscopic examinations in infected cats with
roundworms revealed gastrointestinal lesions
in 75.8% of the cases. Sixteen cats (24.2%) did
not have any significant gross digestive lesion.
Also in cats as in dogs, enteritis (56.1%, 37/66)
and gastritis (40.9%) were the most common
lesions. 15.2% of the infected cats were

diagnosed with feline panleukopenia (table 6).
Classification of lesions and their frequency,
but also the implication of co-infections or
comorbidities that can influence the
morphological gastrointestinal findings in dogs
and cats infected with roundworms are
detailed in tables 5 and 6.
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Table 6. Gastrointestinal findings and associated comorbidities in cats infected with roundworms (n=66) [n(%)]
Lesion

Total

Single infection

Co-infection

FPLV

FIV/FeLV

FIP

Gastritis (g.)
27 (40.9)
21 (77.8)
6 (22.2)
6 (22.2)
3 (11.1)
Catarrhal g.
14
10 (71.4)
4 (28.6)
3 (21.4)
1 (7.1)
Erosive g.
15
13 (86.7)
2 (13.3)
4 (26.7)
1 (6.7)
Hyperplastic g.
3
1 (33.3)
2 (66.7)
2 (66.7)
Enteritis (e.)
37 (56.1)
28 (75.7)
9 (24.3)
9 (24.3)
3 (8.1)
Catarrhal e.
20
13 (65.0)
7 (35.0)
1 (5.0)
2 (10.0)
Hyperplastic e.
6
5 (83.3)
1 (16.7)
Hemorrhagic e.
8
6 (75.0)
2 (25.0)
5 (62.5)
2 (25.0)
Necrotic e.
9
9 (100.0)
7 (77.8)
2 (3.5)
Hepatosis
12 (18.18)
12 (100.0)
2 (16.7)
Hyperplastic
4 (12.1)
3 (75.0)
1 (25.0)
3 (75.0)
1 (25.0)
splenitis
Mesenteric
8 (12.1)
7 (87.5)
1 (12.5)
2 (25.0)
lymphadenitis
Intestinal
1 (1.5)
1 (100.0)
occlusion
Total
51 (77.3)
15 (22.7)
10 (15.2%)
3 (4.6%)
1 (1.5%)
*Some individuals showed more than one lesion. One lesion can be an association of two subcategories of inflammations;
**FPLV:feline panleukopenia virus; FIV/FeLV: feline immunodeficiency virus/feline leukemia; FIP: feline infectious
peritonitis

Discussions

one reported by Mircean et al. (2017) in a
retrospective coprological study in Romania,
where 36.2% of dogs kept as pets were
positive. On the contrary, necropsy results for
helminthic infections in cats (21.2%) were
similar to the ones observed at coprology,
27.5% respectively (Mircean et al., 2010).

Pet ownership is continuously showing a
significant growth, especially nowadays, when
there is a collective awareness of how humananimal interaction enriches the quality of
health and well-being (Paul et al., 2010).
Among possible enteropathogens of dogs and
cats, parasites are of great importance and can
cause morbidity and even mortality, especially
in young or immunosuppressed individuals.
Moreover, some of the gastrointestinal
parasites pose a real threat for public health
worldwide (Schantz, 1994).

More important than the overall prevalences of
helminths, is the distribution of each species in
the positive animals, as the present study did
not focus on a specific population for
parasitological purposes, but a diverse one, for
which the identification of parasites may have
many times been an accidental finding at the
necropsy. Roundworms were identified in
5.29% of all necropsied dogs over a period of
five years, and were significantly the most
prevalent helminths (75%) in dogs positive for
at least one parasite. Numerous studies based
on coprology, reported a high prevalence of
roundworms in dogs worldwide (Deplazes et
al., 2011; Rostami et al., 2020), but few
research has been done on necropsy
examinations and they mostly focused on
shelter or stray dogs. A very high prevalence
situated between 30.5 and 81.8% for T. canis
and 7.46 and 57.5% for T. leonina was reported
in autopsied dogs in Russia, depending on the
region (Moskvina and Ermolenko, 2016).
Similar findings were registered in Uzbekistan,

Roundworms of canids and felids are
ubiquitous and are represented by Toxocara
and Toxascaris genre. While Toxocara canis and
T. cati, two of the most frequently found
nematodes identified in dogs and cats
worldwide have a well-known significant
importance in both veterinary and public
health (Lee et al., 2010), the zoonotic role of
Toxascaris leonina, a common parasite for both
cats and dogs, but less frequent and
pathogenic, is yet debatable (Parsons, 1987;
Rostami et al., 2020).
Enteric helminths were found in 7.1% of the
necropsied dogs, a lower percentage than the
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where 28.57% of examined house and stray
dogs harboured T. canis (Yong et al., 2019).
Kebede (2019) found T. canis in 8 out of nine
(88.9%) adult male dogs after necropsy in
Ethiopia. In Belgium, necropsied stray dogs
revealed the presence T. canis and T. leonina in
38.9% and 33.7% of the cases, the most
frequent parasites in the study (Vanparijs et al.,
1991). A lower percentage of T. canis (16%)
and no identification of T. leonina was
observed in roadkill stray dogs from India
(Ahmad et al., 2018).

young dogs under 6 months (97.7%), whereas
mixed infections were specific to the animals
older than 6 months and under 2 years
(37.5%).
An overall prevalence of 21.2% of necropsied
cats were positive for at least one
gastrointestinal helminth. Only three species of
parasites were identified. Roundworms were
recovered in 16.5% from all necropsied cats
and the most prevalent parasites (81.5%) in
the positive feline population. Comparative
results for T. cati from necropsic examinations
were reported in stray cats from Belgium
(52.0%) and in shelter cats in USA (41.4%43%) (Vanparijs et al., 1991; Little et al., 2015;
Loftin et al., 2019), without the identification of
T. leonina. Stray cats from Iran had an overall
high infection rate of 92.9% of which 42.6%
were T. cati and 12.9% T. leonina (Zibaei et al.,
2007). Some studies verified the sensitivity of
fecal flotation in comparison with necropsic
examinations. One reported that only 77% of
positive results from necropsy were detected
also through coprological methods (Little et al.,
2015), and the other suggested a stronger
ageement between metods, as T. cati was found
in 39% fecal samples and in 43% of the
intestines from cats (Loftin et al., 2019),
therefore it can be important to asses a
postmortem frequency of parasites, where
possible, in order to correctly estimate the
undetected roundworm infections.

In Romania, our previous study revealed by
coprology a prevalence of 34.8% for T. canis
and 0.7% for T. leonina in client-owned dogs
(Ursache et al., 2016), and a larger-scale study
on dogs of different service or living conditions
reported that 16.6% of them were positive for
T. canis and only a small percentage (1.1%) for
T. leonina (Mircean et al., 2017). Similar results
were obtained in Bucharest (Amfim et al.,
2011).
A number of 2 other gastrointestinal
nematodes:
Trichuris
vulpis
(14.7%),
hookworms (4.4%) and 2 cestodes: Taenia spp.
(13.2%) and Dypilidium caninum (7.4%) were
found in necropsied dogs. Single infection was
more likely to occur (85.3%) than mixed
infection (14.7%) and the most prevalent
parasitic
combination
was
between
roundworms and T. vulpis (4.4%).
In line with previous studies, age was
identified as a risk factor (Ursache et al., 2016 ;
Mircean et al., 2017). In the current study,
roundworms were observed in dogs with age
from 3 weeks up to 9 years. All puppies that
were positive for at least one parasite,
harboured
roundworms
(100%).
The
prevalence remained high also for youth
(62.5%), and moreover, roundworms were
observed 3 out of the 17 adult dogs. Therefore,
the possibility of adult dogs being infected with
roundworms should be taken in consideration
more realistically (Deplazes et al., 2011). T.
vulpis and Taenia spp. were parasites more
likely to be found in youth, while dogs over 2
years were more prone to the infection with
hookworms and D. caninum. A significantly
positive correlation was seen between the
occurrence of single infection of helminths and

In Europe, an estimated prevalence for T. cati
in cats varies between 8-78% (Deplazes et al.,
2011) mostly based on coprological
examinations. In Romania, 20.3% of the sample
from household cats were positive for the
T.cati, but T. leonina was not detected (Mircean
et al., 2010).
Cestodes identified in the present study were
represented by D. caninum and Taenia spp and
had similar infection rates (23.5% and 14.8%).
Single infection of helminthes was significantly
predominant (81.5%) in positive cats, but the
percentage of mixed infections should not be
underestimated (18.5%), especially that
roundworms were present in all parasitic
associations. The occurrence of roundworms
with cestodes was reported in other studies
and may be due to predatory behavior of
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outdoor cats where infection with parasites
from paratenic hosts and also fleas is more
likely to happen (Little et al., 2015). No data
about the outdoor of the cats was registered in
this study.

linked to single infection with roundworms,
but hemorrhagic (21.6%) and necrotic (24.3%)
enteritis were associated with the coocurrence of feline panleukopenia and
Fiv/Felv. Frequency of enteritis in infected
dogs and cats with roundworms is in line with
the observations of other studies that show a
prevalence of these parasites up 20.8% and
30.0% in dogs and cats with diarrhea (Rakha et
al., 2015; Andersen et al., 2018).

No risk factors was determined for
roundworms like previous studies (Mircean et
al, 2010), although the highest prevalence was
observed in cats between 6 months and 2
years. On the other hand, the presence of
Taenia spp. was associated with adult
individuals and males. It can be assumed that
adult male cats may spend more time outdoor,
especially during the time of mating.

A retrograde migration of roundworms from
the small intestines to stomach is possible,
where they irritate the gastric mucosa and
cause gastritis. The incrimination of T. canis
was reported by Sivajothi and Reddy (2018)
when studying the recurrent gastritis in a
kennel population. In the current study, the
prevalence of gastritis in dogs infected with
roundworms was high (42%), from which
catarrhal gastritis (61.9%) was the most
prevalent type, but also erosive (23.8%) and
hemorrhagic gastritis (23.8%) were present. In
cats, overall prevalence of gastritis was similar
to dogs (40.9%) and the most frequently
identified types were the erosive (55.6%) and
catarrhal (51.9%) ones, in which single
infection with roundworms was predominant
and comorbidities were implicated in a small
percentage.
Three
individuals
shown
hyperplastic gastritis (11.1%), where coinfection of roundworms with Taenia spp and
with D. caninum was more prevalent than
single infection.

Kittens are statistically more sensitive to single
infections of helminths (94.4%), a similar
situation as in puppies. Regarding the origin of
the cats, D. caninum infection can be linked to
cats with owners, the same observation made
by Loftin et al. (2019), in which the cats from
the shelter brought by owners were more
infected than the stray ones.
The majority of the necropsied dogs and cats
with
roundworms
presented
gross
gastrointestinal lesions (78.4%, and 75.8%).
Adult roundworms inhabit the small intestines
of domestic carnivores and often have a
mechanical action which is correlated with the
dimensions of the parasites and the intensity of
the infection. In this study, Enteritis and
gastritis
were
frequent
postmortem
examination findings with different types of
inflammations. Moreover, some individuals
shown a combination of two types of enteritis
or gastritis. In dogs, a very high percentage
presented enteritis (70.6%) and it was
observed that the type of enteritis can be
attributed to associated factors. Catarrhal
enteritis (47.2%) was mostly produce by
roundworms as single infection and without a
significant implication of other comorbidities,
while hemorrhagic (41.7%) and necrotic
enteritis (50.0%) were associated strongly
with the occurrence of canine parvovirus. A
similar situation was observed in cats, where
more than half had enteritis (56.1%). The most
predominant was the catarrhal enteritis
(51.1%), but the implication of other parasites
and comorbidities should not be neglected.
Hyperplastic enteritis (16.2%) was mostly

Roundworms can have a higher morbidity rate
in young dogs and cats and can be clinically
expressed by diarrhoea, vomiting and lack of
appetite which often leads to anaemia,
dehydration
and
loss
of
nutrients.
Consequently, individuals are more prone to
bacterial and viral infections also due to a
weakened immune system. The co-occurrence
of infection with roundworms and canine
parvovirus was high (35.3%), but also
Distemper (5.9%) and a case of Rubarth
hepatitis
were diagnosed. Cats
with
roundworms were found to have also feline
panleukenia in 15.2% of the cases and a
smaller percentage had Fiv/FelV (4.6%) and
infectious feline peritonitis (1.5%). Occurrence
of comorbidities in cats may suggest the
outdoor access of the individuals and the risk
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of roundworm infections
compromised individuals.

in

immuno-
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The implication of bacterial and protozoa
infections cannot be excluded, but they were
not established in this study. Mortality can be
caused by the secondary effects of
roundworms infections or as primary cause
when a high number of roundworms produce
intestinal blockage. A small number of dogs
were postmortem diagnosed with intestinal
occlusions (7.8%), from which one piloric
obstruction, two intussusceptions and one
intestinal volvulus. There was only one piloric
obstruction in cats harbouring roundworms.
The current study provides data on
postmortem findings in dogs and cats
regarding the prevalence of parasites and risk
factors, but also focuses on the gastrointestinal
findings and associated comorbidities for
roundworm infection. The frequency of
parasites and associated risk factors are useful
in establishing proper preventive and
therapeutic protocols that apply to general
populations, but that can also be particularized
to groups of animals. Nevertheless, the
identification of frequent comorbidities and
lesions linked to parasitic infections complete
the medical approach. Parasites should not be
excluded, especially when the animals are
diagnosed with other systemic or digestive
diseases because they can often aggravate the
evolution of the disease. This can be important
for choosing the most appropriate and complex
treatment and setting a realistic prognosis.
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