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Over a 3.5-year period, fecal samples from 1322 cats from two shelters and
affiliated foster homes in upstate New York were processed for parasite
detection by both 1.18 spg zinc sulfate and 1.3 spg sugar double centrifugal
flotation. In 50.9% of the samples at least one parasite was detected. Overall,
18 different parasites ranging in prevalence from 0.2% to 21% were recovered.
The most prevalent parasites of foster and shelter cats in this study were
Cystoisospora species and Toxocara cati (21% prevalence, each). In order of
percentage of positive samples, other findings were: Giardia species (8.9%),
Aelurostrongylus abstrusus (6.2%), taeniid eggs (3.9%), Cryptosporidium species
(3.8%), Aonchotheca species (3.7%), Eucoleus species (2.3%), Ancylostoma species
(2.2%), Cheyletiella species (2.0%), Dipylidium caninum (1.1%), Otodectes species,
Toxoplasma-like oocysts and Sarcocystis species (0.8% each), Demodex and
Spirometra species (0.4% each), and Alaria species and Felicola subrostratus
(0.2% each).
Date accepted: 29 December 2010 � 2011 ISFM and AAFP. Published by Elsevier Ltd. All rights reserved.
O
ver a 3.5-year period (August 2006eJanuary
2010), a total of 1629 feline fecal samples
from two shelters and affiliated foster homes

in Cortland and Tompkins counties in the state of
New York were submitted as teaching material for
parasite detection to the Community Practice Service
(CPS) clinical rotation. Third and fourth year veteri-
nary students at Cornell University’s Veterinary Col-
lege processed these samples as part of a clinical
diagnostic parasitology course. These samples corre-
sponded to 1322 individual cats. Of these, 307 samples
represented resubmissions, ie, for these cats more than
one fecal sample was examined. Shelters housed 1272
of these cats, while the remaining 50 were in foster
care. No information on source of cat prior to arrival,
age, gender, housing (ie, whether singly or in groups),
history of parasite control products used (if any),
length animals had been in custody, or signs of dis-
ease, is submitted along with the fecal samples, but
both apparently-healthy and ill cats can shed parasites
in their feces.1,2 Collected samples were stored at 4�C
and processed within 5 days of collection. All samples
were processed by both 1.18 spg zinc sulfate and
ornell.edu
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1.3 spg sugar double centrifugal flotation.3 Slides
were examined under 100� or 400� magnification
using bright field microscopy. Parasites were identi-
fied based on morphology alone, thus, in many in-
stances identification beyond the genus level may
not always be accurate. All samples were processed
under the supervision of the principal author; all sam-
ples were examined by the principal author.

In just over half the samples (50.9%) at least one par-
asite was detected. Eighteen different parasites ranging
in prevalence from 0.2 to 21%were noted (Table 1). The
most prevalent parasites of foster and shelter cats in this
study were Cystoisospora species and Toxocara cati (each
had a prevalence of 21%). This trend seems to be consis-
tent with the findings of other surveys (Table 1).4e23 As
individual Cystoisospora species are not always re-
corded on our forms, and mixed infections of Cystoiso-
spora species are often present, these infections are
grouped in our data.Giardia species cystswere detected
in 8.9% of all fecal samples. The cat lungworm,Aeluros-
trongylus abstrusus, was present in 6.2% of samples ex-
amined. When taken together, the next most prevalent
parasites were the capillarids (2.3% of samples con-
tained Eucoleus species and 3.7% containedAonchotheca
species; mixed infections are common); Eucoleus
nd AAFP. Published by Elsevier Ltd. All rights reserved.
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Table 1. Parasite prevalence in cats reported in surveys between 1948 and 2009

Region Year N Source of

animals

Percent parasite prevalence (%) Notes Method

(spg of solution,

if given)

Reference

Cystoisospora

species

Cryptosporidium

species

Giardia

species

Sarcocystis

species

Toxoplasma

species-like

Aelurostrongylus

species

Toxascaris

leonina

Toxocara

cati

Hookworms‘Capillarids’ Ollulanus

tricuspis

Dipylidium

species

Taeniids Alaria

species

Northeast

NY 2006e

2009

1322 (SH)(F) 21.0 3.8 8.9 0.8 0.8 6.2 —— 21.0 2.2 3.7 Ap 2.3

Ea

—— 1.1 3.9 0.2 Spirometra also

detected (0.4%)

ZS (1.18) and S

(1.3); CF

Present study

NY 2001 263 (SH)(O),

<1 year

old

—— 3.8 7.2 —— 1.1 —— —— 32.7 —— —— —— —— —— —— ZS (1.18) and S

(1.3); CF

Spain 20014

NY 1971 132 (SH) —— —— —— —— —— —— —— 75.0 —— —— —— —— 13.0 —— Necropsy Styles 19715

PA 2009 1566 (H) 37.0 Cf;

1.2 Cr

—— 2.3 —— —— —— 0.1 7.5 0.5 —— 0.1 0.8 0.3 —— Proglottids, ZS

(?); CF;

sometimes EAS

Gates and

Nolan 20096

CT 2003 450 (ST)(O) —— —— —— —— 0.7 0.2 —— 39.8 0.4 —— —— 4.7 —— —— Ovassay; ZS; SF Rembiesa

20037

NJ 1970 757 (ST) 36.0 —— 2.5 —— —— * —— * * *Ea * * * * (*) other recovered

nematodes and

trematodes

ZS (1.2) SF, PAF

sedimentation;

necropsy

Burrows 19708

NJ 1967 1480 (ST) —— —— —— —— —— 1.1 —— 36.2 34.2 9.0 0.2 0.1 5.3 —— Trichuris 0.2% ZS (1.2); F Lillis 19679

NJ 1955 300 (ST) —— —— —— —— —— —— 10.0 42.0 19.0 —— —— 32.3 14.3 —— Necropsy; NaCl

(1.25); CF

Mann 195510

NJ 1952 100 (V) 7.0* —— —— —— —— —— 5.0 50.0 17.0 —— —— 19.0 8.0 —— *‘Coccidia’ Necropsy; NaCl

(1.25) CF

Mann 195211

Midwest

IA 1983* 60 (SH)(O) —— —— —— —— —— —— —— —— —— 18.3 A.p —— —— —— —— * Aonchotheca survey Necropsy Greeve 198312

IA 1978 11,995(O) —— —— —— —— —— —— * * 1.7 —— —— —— —— —— (*) 3.2% ‘Ascarids’ ‘Fecal examination’ Lightner

197813

IL 1977 217 (R)(SH)(O) 23.0 Cf;

24.0 Cr

—— —— —— 1.0 —— 32.0 6.0 9.0 4.0 —— —— —— —— S (?); F Guterbock

197714

IL 1948 51 (SH) —— —— —— —— —— —— —— 37.3 5.9 —— —— 39.2 3.9 —— Trichinella 21.6% Necropsy Cross 194815

IL KY 1971 100 (LD) —— —— —— —— —— —— 12.0 26.0 45.0 —— —— 14.0 16.0 —— Physaloptera species

5%, Amphimerus

pseudofelineus 1%

Necropsy Power 197116

MI 1953 147 (UK), 6-12

wks old

89.0 —— 5.0 —— —— —— 1.0 67.0 8.0 1.4 Ea —— 1.0 0.5 —— Trichomonas 1%;

Physaloptera 1%

Necropsy Hitchcock

195317

MO 1978 1294 (O) 67.0 —— —— —— —— —— —— —— 6.4 2.6* —— * * —— (*) 24.4% ‘Ascarids’;

5.2% ‘tapeworm’.

‘Capillarids’ or

Trichuris species

MS (1.25);

(unspecified

method)

Visco 197818

OH 1976 1000 (SH) 94.0 —— —— 0.2 1.0 —— —— 25.0 9.6 1.3 —— * * —— (*) 0.5% ‘tapeworm’ S (1.15); CF Christie

197619

WI 1980 23 (SH) —— —— —— —— —— —— 13 43.5 4.4 —— —— 21.7 21.7 —— Necropsy Amin 198020

West

CA 2007 344 (SH) 52.0 4.7 9.9 —— —— —— —— 19.0 1.0 —— —— 2.0 2.0 —— Strongyloides

stercoralis 1%

ZS (?); CF; DIF

and EIA

Cryptosporidium

and Giardia

Mekaru 20072

(continued on next page)
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aerophilus can cause coughing and wheezing due to
bronchiolar disease andAonchotheca putorii has been re-
ported as a cause of gastritis in cats in Europe.24 The re-
maining parasites were each found in less than 4% of
samples: taeniids (3.9%), Cryptosporidium species
(3.8%), Ancylostoma species (2.2%), Cheyletiella species
(2.0%), Dipylidium caninum (1.1%), Otodectes species,
Toxoplasma gondii, and Sarcocystis species (0.8% each),
Demodex and Spirometra species (0.4% each), and Alaria
species and Felicola subrostratus (0.2% each). Oocysts of
size and shape consistent with T gondii were recorded
as ‘T gondii’, although by microscopic examination
alone, they cannot be differentiated from Hammondia
or Besnotia species. While the techniques used in this
study cannot determine Giardia species assemblages
or Cryptosporidium species, the authors believe Giardia
intestinalis assemblage F and Cryptosporidium felis
are most likely; neither of which are considered to be
a major source of zoonotic infections.25e27

Prevalence determination based solely on fecal exami-
nation is likely to underestimate the true prevalence of
infection in the population. Animals may have non-pat-
ent or latent infections that cannot be detected by the
methods employed here, or animals may have been
treated with anti-parasitic drugs prior to sample submis-
sion. In addition, tapeworm infections are more readily
diagnosed by observing segments (as was sometimes
the case with these samples) rather than by egg recovery
in fecal flotation. Likewise, fecal flotation is not the
method of choice for detection of fluke infections or ecto-
parasite infestations. Detection of larvae can be accom-
plished by the methods used here, as evidenced by the
recovery of A abstrusus larvae in 6.2% of samples; how-
ever, Baermann sedimentations of all samples may have
increasedour ability todetect infectionswith thisparasite.

The methods used here are considered by many, in-
cluding the authors, to be the gold standard for routine
fecal diagnostic testing for parasites.28e31 The results
obtained are generally within the range of those previ-
ously reported in other surveys (Table 1). There appears
to be only one other survey19 reporting the prevalence
of Sarcocystis species in cats; our prevalence was four
times greater than that reported by Christie et al.19

The prevalence of T gondii-like oocysts in fecal samples
in our study (0.8%), falls in the range of what is to be
expected; it is believed at any point in time only about
1% of cats are shedding oocysts of this type. This is re-
flected by the data from other surveys as well (Table 1).

With regards to helminth infections, only two other
surveys have reported Aelurostrongylus species preva-
lence in fecal samples7,9; these studies foundaprevalence
of 0.2% and 1.1%. The 6.2% prevalence found in our sur-
vey is quite a bit higher, even though, as mentioned
above, this is still expected to be an underestimate of
the true prevalence. It may be that the previous studies
used standing flotation procedures, which are known
to generally have poorer parasite recoveries,30,31 or the
discrepancymay be due to seasonal or geographical dif-
ferences.Toxascaris leoninawas not reported in any of the
three surveys conducted in New York State (including
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this one). The highest prevalence of T cati, hookworms,
capillarids, Dipylidium species and taeniids has been
reported in surveys that have included necropsy exami-
nations, as would be expected (Table 1). This survey is
the only survey reporting the prevalence of Spirometra
(0.4%) and Alaria species (0.2%).

Many of the parasites detected in these cats are
acquired through predation, (eg, Cystoisospora, Toxo-
plasma, Toxocara, Ancylostoma, Aelurostrongylus, Taenia
species, etc). Cats of any age with access to prey spe-
cies can be infected, including owned cats that have
access to the outdoors and those in homes that have
the potential for visits from mice, vole or other trans-
port hosts. The findings of this study support the rec-
ommendation that all pets, even those under regular
veterinary care, should have at least one annual fecal
examination and should be placed on year-round pre-
vention for internal and external parasites.
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