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Summary
Trichuris suis, the swine whipworm, can 
cause severe diarrhea, anorexia, and per-
formance losses owing to reduced average 
daily gains and decreased feed efficiency. 
Severity of disease and impact on perfor-
mance are related to infectious dose or 
concurrent infections. Trichuris suis is  

present in modern swine operations, but 
is an uncommon and perhaps neglected 
diagnosis. This paper describes an inci-
dental finding of T suis in a finishing facil-
ity, with negligible impact on production, 
but demonstrates the continued presence 
of the parasite in modern swine produc-
tion. This paper also provides a current 

review of T suis, trichuriasis, and control 
 strategies.
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Trichuris suis, the swine whipworm, 
is present in modern swine pro-
duction, but its prevalence has 

declined over time, likely due to the transi-
tion to raising swine in confinement and 
away from pasture or soil lots where T suis 
is more prevalent. However, recent trends 
in outdoor production have demonstrated 
its presence.1-8 A national survey in the 
United States in 1988 showed that T suis 
was the second most prevalent intestinal 
parasite of swine (after Ascaris suum), with 
45% of all farms testing positive, a major-
ity of which represented finishing pigs.9 
A report in 1998 of intestinal-parasite 
prevalence in the Nordic countries found 

T suis sporadically, and mostly in breeding 
herds.10 Reports from China, Kenya, and 
Western and South Australia showed a 
continued prevalence of T suis in modern 
swine production.11-14

Parasite description and  
life cycle
Trichuris suis is primarily a parasite of swine, 
although infections can be established in 
humans.15-17 The life cycle of T suis is direct 
and does not require any intermediate host. 
The eggs are oval (60 × 25 µm) and yel-
low-brown with bipolar plugs (operculate) 
(Figure 1). Eggs are passed in feces from 
infected animals, but are single-celled and 
are not initially infectious. Infective L1 stage 
larvae develop within the shell in 3 weeks 
to 2 months, depending on environmental 
temperature. The infective L1

 stage within 
the egg is highly resistant and can remain 
in this form for several years in favorable 
conditions. Once the infective L1 egg is 
ingested, the bipolar plugs are digested and 
the L1 larvae hatch in the small intestine and 
cecum. The L1 larvae penetrate the mucosa 
via the crypts of Lieberkühn in the distal 
ileum, cecum, and colon. It is important 
to note that unlike A suum larvae, T suis 
larvae do not migrate extra-intestinally, 
and thus there are no respiratory tract or 
liver lesions. During the next 5 weeks, the 
larvae undergo four molts (L2, L3, L4) to 
the adult stage (L5) within the mucosal 
layers. The adult’s thicker posterior one-
third then emerges through the mucosal 
surface into the lumen while the thin ante-
rior two-thirds remains embedded in the 
mucosal layers. The variations in thickness 
of the anterior and posterior segments give 
the parasite the characteristic “whip-like” 

Resumen - Trichuris suis en cerdos en 
finalización: Reporte de caso y revisión

El Trichuris suis, el gusano látigo del cerdo, 
puede causar diarrea severa, anorexia, 
y pérdidas de producción debido a una 
reducción en la ganancia diaria y la efi-
ciencia alimenticia. La severidad de la 
enfermedad y el impacto en el desempeño 
están relacionados a la dosis infecciosa y a 
las infecciones concurrentes. El T suis está 
presente en las operaciones modernas de 
producción porcina, pero su diagnóstico 
es poco frecuente y relegado. Este artículo 
describe un hallazgo incidental de T suis 
en una engorda, con poco efecto en la 
producción, pero que demuestra la presen-
cia del parásito en la producción porcina 
moderna. Este artículo también aporta una 
revisión actual del T suis, la tricuriasis, y sus 
estrategias de control.
 

Résumé - Trichuris suis chez des porcs 
en finition: Rapport de cas et revue

Trichuris suis, le ver en fouet du porc, peut 
causer une diarrhée sévère, de l’anorexie, 
et une réduction des performances due à 
une diminution du gain journalier moyen 
et une réduction de l’efficacité alimentaire. 
La sévérité de la maladie et l’impact sur les 
performances sont reliés à la dose infectieuse 

ou à des infections concomitantes. Trichuris 
suis est présent dans les élevages porcins 
modernes, mais l’infection est diagnostiquée 
peu fréquemment et probablement négligée. 
Le présent article décrit la trouvaille fortuite 
de T suis dans une unité de finition, avec un 
impact négligeable sur la production, mais 
démontre la présence continue du parasite 
dans les élevages porcins modernes. L’article 
fait également une revue récente des don-
nées sur T suis, la trichuriase, et des straté-
gies de maîtrise de l’infection.
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appearance. Adult females and males are 6 
to 8 cm long and 3 to 4 cm long, respec-
tively. Adults can be recovered anywhere 
from the distal ileum to the rectum, but 
most are located in the cecum and proxi-
mal colon.18 The prepatent period is 6 to 8 
weeks and life span is 4 to 5 months.19-24

Trichuris suis egg production is sporadic, 
making diagnosis by fecal floatation dif-
ficult. Under experimental conditions, 
peak eggs per gram of feces (EPG) occurs 
around 7 weeks post infection, but this is 
followed by a rapid decrease in egg produc-
tion over the next 4 to 5 weeks, possibly 
due to acquired immunity of the host 
or expulsion of adults.18,25,26 This is an 
important feature for fecal diagnostics, as 
a false-negative result might occur due to 
sporadic shedding and low egg production 
(< 1 EPG).25 Fecundity of an individual 
T suis female has not been documented, 
and focus has been on overall egg produc-
tion post infection from individual pigs. 
However, Pedersen and Saeed26 estimated 
peak average egg production by a single 
female T suis to be approximately 6500 to 
7800 eggs per day, which could result in 
approximately 6 to 8 EPG per adult female 
during peak egg production.

The minimal infectious dose of T suis has 
not been documented. However, under 
experimental conditions, infection has been 
established with inoculation of five eggs 
per kg of body weight administered eight 
times during a 4-week period (2000 total 
eggs per animal),7,26 during a 5-day period 
when pigs were fed soil containing infec-
tive T suis eggs at a rate of 200 eggs per day 
(1000 total eggs per pig),27 or with 400 eggs 
per animal.28 Other studies have demon-
strated infection with single inoculations 
of 5000 to 50,000 eggs per animal.18,29 In 
addition, in experimental infections, there 
is a wide range (9% to 61%) of the propor-
tion of infective eggs that develop into 
 adults.25,29

Acquired immunity to T suis has been 
demonstrated26 and could explain the 
reduced number of adult worms in the 
host and a population over time, as dem-
onstrated by reduction in fecal egg counts 
and lower worm burden. The immunity 
reduces secondary adult worm forma-
tion and induces an overall reduction in 
fecal egg counts. Trichuris suis excretory 
secretory products stimulate a T-helper 
2 response in vitro through increased 

production of IL-6 and IL-10 cytokines 
from intestinal pig epithelial cells.30 These 
products also damage intestinal epithelial 
cells.31 Worm expulsion has been dem-
onstrated experimentally by Kringel and 
Roepstorff18 at 9 weeks post inoculation, 
with most adults expelled by 11 weeks post 
inoculation. Subsequent work by the same 
authors demonstrated serum antibodies spe-
cific to T suis excretory secretory products, 
with increasing IgA, IgM, IgG1, and IgG2 
levels through 9 weeks post inoculation.32 
At 11 weeks post inoculation, levels of IgM, 
IgG1, and IgG2 started to decline, concur-
rent with expulsion of adult T suis. Serum 
levels of IgA remained elevated at 11 weeks 
post inoculation, and while this antibody 
is associated with mucosal immunity, rela-
tionships between IgA levels and mucosal 
immunity to T suis have not been evaluated.

One of the T suis excretory-secretory 
products, a 20-kDa glycoprotein, has been 
used to develop a Trichuris-specific antigen 
test, using Western blot and enzyme-linked 
immunosorbent assay (ELISA) methods.33 
The ELISA test was able to detect seroposi-
tive swine by day 21 or 28 post inoculation, 
depending on infectious dose. Early detec-
tion suggests that this particular excretory-
secretory product is excreted during the lar-
val stages of T suis and thus might be used 
to detect early infections of T suis, prior to 
emergence of adult worms into the lumen 
and fecal excretion of eggs. The ELISA was 
also able to detect Trichuris-specific antibody 
in dogs chronically infected with Trichuris 
vulpis. At the time of publication, the test 
was not commercially available.33

Pathology
Infections with T suis can cause diarrhea, 
anorexia, anemia, poor growth, dehydra-
tion, and emaciation, but severity is usually 
related to the infective dose or concurrent 
bacterial enteritis.22,29,34 Mucohemor-
rhagic catarrhal enteritis (dysentery), 
anemia, and death have also been reported 
in infections in younger pigs.35-38 Severe 
infestations of T suis may cause acute mor-
bidity and mortality in gilts.6

Key differentials for trichuriasis should 
include swine dysentery (Brachyspira hyo-
dysenteriae), porcine proliferative enteropa-
thy (Lawsonia intracellularis), salmonellosis, 
hemorrhagic bowel syndrome, intestinal 
parasites including A suum, and other 
causes of colitis (eg, Brachyspira pilisicoli).

Figure 1: Fecal floatation demonstrating the large number of Trichuris suis eggs 
(n = 27) isolated from 1 g of feces in a single low-power field (× 28 magnification). 
Insert: Oval-shaped eggs of T suis demonstrating thick walls and bipolar plugs  
(× 280 magnification).
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In experimental infections, loose to watery 
diarrhea usually begins approximately 
14 to 21 days post infection, with blood 
and mucous a few days prior to death or 
euthanasia at 43 to 60 days post infec-
tion.25,29,34,36 Development of diarrhea 
and presence of blood and mucous appear 
to be correlated with development of the 
larvae within the mucosal layers of the 
cecum and colon and subsequent emer-
gence of adults into lumen.34 Anorexia 
develops 16 to 26 days post infection,25,29 
with a significant weight loss in infected 
animals, as compared to non-inoculated 
controls, occurring during the third to 
fourth weeks post infection.25,36 Clinical 
anemia and severe hematological anemia 
begin approximately 3325 and 42 days 
post infection,34 respectively. Anemia and 
hypoalbuminemia34 develop secondary to 
physical damage caused by T suis migration 
and resultant inflammation of the deep 
mucosal layers, leading to destruction of 
capillaries and vasodilatation.

Necropsy of clinical cases of trichuriasis 
may be necessary to confirm a diagnosis, 
since clinical signs may develop prior to 
patency, thus preventing diagnosis by fecal 
examination alone. On gross necropsy, the 
intestine may be filled with semisolid to 
watery to bloody mucoid feces, depending 
on severity of infection and concurrent 
bacterial infections. The anterior portion 
of adult worms may be visible penetrating 
the cecal and colonic mucosa (Figure 2). 
Inflammatory nodules may be seen sur-
rounding the adults where they penetrate 
the mucosa. In earlier infections, the nod-
ules may indicate pre-erupted larvae beneath 
the mucosa. There is generalized moderate 
to severe typhlitis and colitis, again depend-
ing on severity of infection. In severe 
infections, the walls of the intestine may be 
thickened and a necrotic membrane may be 
present on the surface of the mucosa.29

Histologically, cross-sections of T suis larvae 
or adults can be seen in various layers of 
the mucosa (Figure 3). Inflammation of 
the surrounding mucosa, specifically the 
lamina propria, is evident.29 The crypts of 
Lieberkühn, where T suis resides, are often 
filled with necrotic debris and mucus.29 In 
addition, areas of hemorrhage can be seen in 
the surrounding tissue.

Hale and Stewart39 demonstrated that in 
pigs inoculated with moderate to high num-
bers of T suis eggs (1100 and 1650 eggs per 
kg body weight [BW], respectively) average 
daily gain (ADG) was lower than in pigs 

Figure 2: Cecum of Trichuris suis-infected pig. Adult worms can be seen 
imbedded in the mucosa.

Figure 3: Histopathological section of cecum demonstrating adult Trichuris suis 
(T) and mononuclear infiltrates (M) (H&E stain; magnification × 200)

not infected, while in pigs inoculated with 
low numbers of T suis eggs (550 eggs per kg 
BW), ADG did not differ significantly from 
that of non-inoculated controls. Clinical 
disease, characterized by severe diarrhea, was 
more prevalent in the higher infective dose 

groups, and the poorest performing pigs 
were those with bloody diarrhea.

Diet also affects the pathogenesis and sever-
ity of T suis infections in swine. Protein 
and iron deficiencies increase the severity 

M

T
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of infection and reduce host immunity to 
T suis.40,41 Inclusion in the diet of highly 
fermentable carbohydrates results in poorer 
growth and earlier expulsion of worms, 
while total number of T suis is lower in 
pigs fed diets containing inulin than in pigs 
fed diets that do not contain inulin.42,43

Case description
Housing
The case farm was a two-barn finishing 
site. Barn One was a curtain-sided, natu-
rally ventilated finishing barn with a 950-
head capacity and partially slatted flooring 
(50% solid). The barn contained 28 pens 
(5.5 × 11 m) housing approximately 
33 pigs per pen, plus two 5.5 × 5.5-m 
pens. Barn Two was a naturally ventilated 
finishing barn with a 300-head capacity 
and totally slatted flooring. This barn 
contained 20 pens (5.5 × 5.5 m) housing 
approximately 15 pigs per pen. All pens in 
both barns were separated by metal gating, 
allowing contact between animals. Previ-
ously, the site had been a one-site farrow-
to-finish operation. Pigs were last finished 
outside in dirt lots with wooden paddocks 
in 1994, after which they were raised in con-
finement (in Barns One and Two) on this 
site for approximately 2 years. There were 
no pigs on-site from 1996 until late 1999, 
when the farm was populated with feeder 
pigs from a production company. When 
this case occurred, the farm had recently 
received 32-kg, 10-week-old feeder pigs for 
finishing from an off-site nursery within the 
production system, with no history of T suis 
infection. Each barn was filled and emptied 
in an all-in, all-out manner, with washing 
and sanitation between groups; however, 
both barns on the site were not necessarily 
completely empty before receiving the next 
batch of feeder pigs.

Clinical description
No clinical disease was present in the popu-
lation during the finishing period. The ini-
tial diagnosis of T suis infection was made 
subsequent to evaluation of the site as part 
of a larger study in which all finishing sites 
within a production system were being sur-
veyed for intestinal parasites.44 The owner 
frequently recognized A suum adults in the 
barns and routinely treated with piperazine 
(Wazine-34; Fleming Laboratories, Inc, 
Charlotte, North Carolina) metered into 
the drinking water. The infected group 
had been treated with piperazine at a rate 

of 110 mg per kg the day after placement 
(Day 1). Expelled A suum adults were seen 
in this group of growing pigs on several 
occasions by the owner, by a production-
company service person, and by several of 
the authors.

Diagnostic methods and results
As part of the large parasite survey, the 
authors collected a five-sample fecal com-
posite from fresh fecal piles on the floor 
of each pen in each barn. Samples were 
collected three times, on Days 63, 85, and 
106. All samples were dispatched overnight 
on ice to Myers Parasitology Services, 
Magnolia, Kentucky, for fecal flotation 
and EPG quantification. The fecal flota-
tion method employed has been previously 
described by the authors.45

In Barn One, twenty-eight of 30 samples 
collected on Day 63 were positive for 
A suum eggs, with an average EPG of 116.2 
(range 4 to 443). One pen was positive for 
T suis at 1 EPG. Samples collected from 
three pens on Day 85 were positive for 
T suis eggs, with 5, 3, and 7 EPG, respec-
tively. Samples collected from three pens 
on Day 106 were positive for T suis eggs, 
with 2, 2, and 425 T suis EPG, respec-
tively. In Barn Two, the same eight of 20 
pens were positive for A suum eggs at each 
sampling point, but T suis eggs were never 
found in any samples.

It was recognized that two of three com-
posite samples from one pen in Barn One 
were positive for T suis and that the Day 
106 sample had a higher egg count (425 
EPG) than the other positive samples. This 
pen was located in the back corner of the 
barn, and was a smaller pen reserved for 
poor-performing pigs. To further investigate 
the high T suis egg count in this pen and 
potentially harvest adult T suis for future 
experimental studies, the authors returned 
to the farm on Day 112. The pen contained 
eight pigs that were noticeably smaller than 
other pigs in the barn. Each of the eight pigs 
was identified with a numbered ear tag. Half 
to one kilogram of fresh fecal material was 
collected directly from the rectum of each 
of the eight pigs. Samples were processed 
the same day by the authors as previously 
described by Pittman et al45 and evaluated 
for the presence of T suis and A suum eggs. 
Seven of the eight pigs were positive for 
T suis eggs and all eight were positive for 
A suum eggs. Pig 1 had a high T suis EPG 
count of 575 (Figure 1), while counts in 
the others ranged from 1 to 10 EPG. Pig 1 

also had 98 EPG of A suum.

The authors returned to the farm on Day 
113. Pig 1, the smallest pig in the barn, 
weighed approximately 55 kg. Start weight 
on the individual pig was not known, but 
assuming the average start weight of the 
group (32.0 kg), average daily gain was 
estimated at 0.20 kg per day. It was noted 
that the pig defecated in large amounts and 
frequently, but that manure was of normal 
consistency and color. Pig 1 was euthanized 
and necropsy revealed large numbers of 
T suis adults in the cecum and colon (Figure 
2). No other significant lesions were noted.

The cecum and colon of Pig 1 were sub-
mitted to Myers Parasitology Services for 
further processing. More than 100 T suis 
adults were collected from the cecum. 
A section of the cecum was collected in 
10% formalin for reference at the time of 
necropsy. A small section of this sample 
and some fecal material were later submit-
ted to the Iowa State University Veterinary 
Diagnostic Laboratory (ISU-VDL), Ames, 
Iowa, for histological evaluation and cul-
ture. Histopathology revealed moderate 
catarrhal typhlitis with mild to moderate 
mononuclear infiltrates in the lamina pro-
pria. A cross-section of a nematode (T suis) 
was present in the tissue section (Figure 
3). Culture of the fecal sample revealed 
no significant growth; however, it must be 
noted that the sample had been refrigerated 
for 3 weeks prior to submission. Histologi-
cal evidence for concurrent enteric bacterial 
pathogens, such as Brachyspira species, Sal-
monella serovars, or Lawsonia intracellularis, 
was not observed. No additional testing was 
performed on these samples.

Sampling of the source sow farm during 
this period, as part of a larger study,44 did 
not reveal evidence of T suis infection. The 
source nursery was not tested; however, 
other groups of finishing pigs at other 
finishing sites and originating from the 
same nursery were negative for T suis when 
tested,44 suggesting infection occurred after 
the feeder pigs arrived at the case farm.

It was suspected that the finishing site 
was contaminated, given the history of 
pigs on dirt lots, a common risk factor for 
trichuriasis.2,4,8 To better understand the 
epidemiology of the T suis infection, five 
1-gallon bags of soil were collected from 
the premises: one near the entrance to 
the affected barn, one near an old nursery 
facility, one from the dirt lot, and two from 
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the vacated paddocks. Multiple samples 
were taken from the surface layer of soil, 
no deeper than 2.54 cm, and represented 
several areas within approximately a 1.5-m 
diameter circle. Composite soil samples 
were submitted to Myers Parasitology 
Services and tested for T suis eggs using the 
same method as described for fecals. Each 
sample was tested twice using 1 and 3 g of 
soil. One paddock sample (Paddock 1) was 
positive for one T suis egg per 1 g of soil. 
Paddocks 1 and 2 were positive for one T 
suis egg per 3 g of soil. Soil samples from 
the barn entrance, nursery, and soil lot 
were negative for T suis eggs.

Control and treatment
No treatment was initiated in this group of 
pigs because of the lack of clinical impact 
on the animals and an inability to allow 
adequate withdrawal time for effective 
anthelmintics, as the pigs were near market 
weight. Subsequent groups could not be 
treated for T suis due to an inability to 
justify and implement effective feed-grade 
anthelmintics to a single farm within a 
large production system, and a lack of 
effective anthelmintics currently available 
for medication through the water system. 
Groups were treated for A suum with piper-
azine at arrival and 6 weeks post placement 
to minimize the impact of that parasite on 
growth performance.

Sanitation of the barns and site
Emphasis was placed on sanitizing the 
barns between groups of pigs, especially 
detailed washing of areas where organic 
material could reside from group to group, 
in order to reduce the level of environ-
mental contamination by the resistant 
eggs of T suis and A suum. Sanitation of 
this site between groups consisted of an 
initial water-only wash to remove most 
of the organic material, followed by a 
10- to 15-minute soak with a detergent 
(Barnstorm; Preserve International, Zepher 
Cove, Nevada) at a rate of 1:64. Fresh and 
cold water pressure washing (2000 psi) 
of floors, walls, feeders, and penning was 
performed after the detergent soak. The 
barn was allowed to completely dry, then a 
quaternary ammonium and glutaraldehyde 
combination disinfectant (Synergize; Pre-
serve International) was applied, per label, 
to all surfaces at a rate of 1:256. The barn 
was once more allowed to dry completely 
before the next group of pigs was placed. 
This protocol alone was not sufficient to 

prevent infection in subsequent groups of 
pigs, as sampling of these groups revealed 
T suis and A suum eggs. While there is no 
apparent documentation of disinfectant 
efficacy against T suis in the literature, 
Trichuris trichiura (human whipworm) 
is sensitive to 2% glutaraldehyde or 1% 
sodium hypochlorite.46

Finishing performance and 
 outcome
Individual pig performance was not avail-
able, so only group performance data was 
used for analysis. The lot was started with 
839 pigs at an average body weight of 32.0 
kg. Throughout the finishing phase, 11 
pigs died (1.31%) and two pigs (0.24%) 
were sold to a cull market. Average sale 
weight of the market pigs was 130.58 kg 
and average weight of the cull pigs was 
102.5 kg. Average daily gain and feed con-
version (FC) of the group were 0.85 kg per 
day and 2.69, respectively. No pigs were 
condemned, and 98% of all pigs were sold 
as prime or above grade, meaning a carcass 
dress weight > 75.5 kg.

It stands to reason that, given the history 
of the farm and evidence of contamination 
of dirt lots, T suis was present on this site 
prior to 1994 and is likely the source of T 
suis infection in this case. Eight barns of 
finishing pigs from the same sow and nurs-
ery source, but grown at different sites, had 
the following production value ranges for 
comparison: mortality: (2.74% to 3.71%), 
culls (4.31% to 9.20%), average market 
weight (121.7 to 125.3 kg), average cull 
weight (62.3 to 75.1 kg), ADG (0.78 to 
0.81 kg per day), FC (2.30 to 2.54).

Discussion
Eggs of T suis have remained in con-
taminated pastures for between 7 and 
11 years.47 Survivability studies with T 
suis eggs have shown large reductions in 
percent of eggs remaining in contaminated 
pasture over short periods, related to season 
and exposure to the elements.47-49 In one 
of these studies, for eggs placed experi-
mentally in pasture, recovery rate (ability 
to mechanically re-collect eggs from the 
pasture) decreased over a short period 
when eggs were placed in the spring to 
early summer months, while recovery rate 
was higher for eggs placed later in the year. 
A series of studies have shown that eggs of 
T suis disappear more slowly than eggs of 
A suum, and disappearance of both types 

occurs faster in summer months than in 
winter months and when placed on top of 
grass pastures as compared to being buried 
in the top layers (0 to 30 cm) of soil.47-49 
Several factors may be responsible for these 
observations. Trichuris suis has a slower rate 
of development in ovo than does A suum, 
during which time the eggs are more sus-
ceptible to dehydration and high tempera-
tures (> 50˚C), which thus kill many of 
the eggs during the summer periods. It was 
hypothesized that soil covering was a pro-
tective factor, preventing eggs from dehy-
dration and protecting them from higher 
temperatures, direct sunlight, and removal 
by rain or earthworms. On the basis of 
these observations, it is believed that plow-
ing or tilling contaminated pastures may 
result in increased exposure of infective 
eggs or may increase survivability of eggs 
over seasons, depending on the timeline of 
plowing and placement of pigs.

In the survivability studies,47-49 it was 
shown that pigs exposed to pasture where 
eggs had been placed in late spring or early 
summer could develop infection before 
the end of that summer period, while pigs 
exposed to eggs placed in the late summer, 
fall, or winter did not develop trichuriasis 
until the next summer or even the second 
summer period. This effect of environ-
mental conditions on the development of 
T suis eggs may allow for strategic pasture 
rotation of pigs to prevent clinical trichu-
riasis or reduce further environmental 
 contamination.

Trichuris suis eggs survive in sludge during 
aerobic and anaerobic digestion, so contami-
nation of pastures and fields via application 
of pig manure, slurry, or lagoon effluent 
is possible.1,50 However, significant and 
rapid destruction of T suis and A suum eggs 
(unembryonated and embryonated) has 
been demonstrated when slurry was treated 
using a composting method, whereby the 
manure was maintained at 55˚C.51 Cold 
temperatures appear to be protective for T 
suis eggs, and 25% of eggs still remained 
infective after 80 days in -18˚C storage.36 
Therefore, overwintering or assuming 
frost or frozen pastures are no longer con-
taminated would be ill advised as a control 
strategy for T suis. Flaming of heat-resistant 
facilities and equipment between groups 
may help reduce environmental contamina-
tion if temperatures above 55˚C can be 
 achieved.
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Another strategy for pasture rotation to 
reduce environmental contamination or 
potential clinical disease would be to house 
sows or older finishing pigs on known 
contaminated pastures. Egg excretion post 
infection is lower in sows than in growing 
pigs, and lower in growing pigs than in 
weaner pigs.52 In addition, gestating sows 
should be removed from contaminated 
areas prior to farrowing and during lacta-
tion to reduce the risk of transmission to 
and clinical disease in the suckling pigs. 
These strategies, along with properly timed 
treatment with anthelmintics, if not pro-
hibited, can reduce contamination and the 
subsequent health or production impact 
of T suis and other helminths. Also, clini-
cal trichuriasis in pastured pigs requires 
an extremely large infectious dose, which 
is not commonly seen when pastures are 
sampled, and would likely require a very 
high number of eggs to be applied to a 
concentrated area in a short period, with 
subsequent placement of animals, or con-
stant contamination of the environment 
with subsequent en masse development 
of the eggs. Therefore, management or 
treatment strategies should focus on overall 
reduction of environmental contamination 
and not eradication.

In the case reported, T suis eggs were found 
only within the dirt lots, suggesting a level 
of environmental protection provided by 
the shelters. Eggs tend to stay in the upper 
0 to 300 mm of soil.47,48 Samples in this 
case were taken from the top 0 to 25 mm 
of soil. The low number of eggs found in 
the soil samples is consistent with the levels 
seen in previous experimental and personal 
observations (GH Myers, personal com-
munication, 2009).27,53

It is worth noting that a review of the 
literature revealed a sampling scheme by 
Roepstorff and Nansen54 for detection 
of parasite eggs in pastures. The protocol 
describes a “two W-route” scheme whereby 
the entire pasture is sampled along a series 
of four diagonal lines tracing a “W,” sub-
sampling soil at 15 equally spaced points 
along the route. This is repeated with an 
inverted “W” pattern, so that a total of 
30 subsamples are taken from the pasture, 
totaling approximately 200 to 300 grams 
of soil. Care should be taken to avoid 
sampling vegetation and feces directly. This 
method would prove beneficial to anyone 
exploring epidemiology of cases similar 
to this one, or in surveying the parasite 

burden of pastures where swine are being 
housed or where housing is anticipated.

It is not fully understood how the pigs in 
this case became infected with T suis. The 
farm staff commonly walked in the dirt 
lots with the same footwear that was used 
in the finishing barns, which could lead 
to mechanical transmission of T suis eggs. 
However, the low numbers of T suis eggs 
in the soil and the high numbers of T suis 
adults in pigs suggest another aspect of the 
epidemiology. It would seem that infec-
tion of this level would require a higher 
infectious dose or continuous exposure to 
a contaminated environment. However, 
continuous low-level inoculations with 
T suis result in acquired immunity and 
reduced worm burden as time progressed, 
which might explain the negligible impact 
on this population of pigs.26 It seems more 
likely that the direct source of exposure 
to the group of pigs was the barn itself, 
which had become contaminated over time 
from either the contaminated dirt lots or 
from previously exposed pigs. The highly 
resistant nature of T suis eggs and the lack 
of any T suis-specific treatment or man-
agement protocols would allow constant 
re-contamination and re-infection of the 
barns on this site.

Control of trichuriasis on this site must 
incorporate reducing contamination 
from the soil lots via a footwear change 
and washing of equipment exposed to 
these lots prior to entering the finishing 
facilities. Historical control has focused on 
separation of swine from outdoor areas, 
feral hogs, or from contaminated sources, 
such as housing and soil.4,8,24,55 Chemical 
elimination of T suis eggs from the soil is 
likely not feasible.56

An anthelmintic program using piperazine 
(as in this case) is not effective against T 
suis. Piperazine only paralyzes the adult 
stage of ascarids, does not kill A suum 
larvae, and does not kill any stages of 
T suis. The only effective anthelmintics 
approved for use against T suis in swine in 
the United States at the time of publication 
are fenbendazole (Safe-Guard; Intervet 
Schering-Plough Animal Health, DeSoto, 
Kansas) and dichlorvos (Atguard; Boeh-
ringer Ingelheim Vetmedica, Inc, St Joseph, 
Missouri). Fenbendazole has efficacy 
against adults and larval stages L2-L4, while 
dichlorvos has efficacy against adults and 
L4 larvae.57-59 Levamisole hydrochloride, 
ivermectin, and doramectin have variable 
efficacy against adult T suis; however, nei-

ther is labeled for this use in swine in the 
United States.22,58

Treatment protocols for groups of pigs 
positive for T suis, A suum, or both, should 
incorporate an anthelmintic and timing 
scheme that would address the life cycle and 
larval stages of both helminths. Therefore, 
on the basis of current labeling, only prod-
ucts containing fenbendazole or dichlorvos 
should be used. Animals should be treated 
before the minimum prepatent period (7 
to 8 weeks for both T suis and A suum) is 
expected post exposure, to minimize re-
contamination of the environment with 
new eggs. If animals are arriving infected 
(or infection is suspected), then treatment 
should be administered at the source farm 
before transport, if possible, or immedi-
ately upon arrival. Repeated treatments 
may be needed periodically if re-infection 
from the environment is anticipated. Fur-
ther reviews of anthelmintics and the stages 
of parasites they are effective against have 
been published.57-59

Surprisingly, there was no clinical disease 
or impact on growth performance within 
the population. The one severely infested 
pig did show poor growth rate, but lacked 
other signs of clinical disease. Clinical 
disease is correlated with severity of infes-
tation or presence of secondary bacterial 
pathogens,26,35,36,38 neither of which was 
present in this case.

Trichuris suis has been shown experimen-
tally to act synergistically with C jejuni, 
B hyodysenteriae, and other enteric 
pathogens to cause severe colitis and 
mucohemorragic colitis in swine.60-62 It 
is hypothesized that this synergy is due to 
the pathogenesis of T suis first-stage larval 
destruction of colonic gland enterocytes or 
the ability of T suis to suppress or manipu-
late mucosal immunity.30,61,63 In contrast, 
concurrent infection of T suis with Salmo-
nella serovar Typhimurium did not increase 
severity of salmonellosis in pigs;64 however, 
the authors suggest that this was due to 
a low infectious dose of the helminth. 
Co-infection of the ascarid and trichurid 
species are not uncommon,65 likely due to 
similar epidemiology, geographic distribu-
tions, resistance of eggs in environment, 
life-cycles, and infectious risk factors.

There was no clinical or diagnostic evi-
dence in this case to suggest secondary 
bacterial enteritis. The single more severely 
affected animal was located in the poor-
performance pen due to its poor growth 
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performance, which is assumed to have 
been associated with T suis infection. It 
is not known why this pig alone was so 
severely affected and had high numbers of 
adult T suis, when other pigs in the barn 
had evidence of trichuriasis (positive fecal 
egg counts) but appeared healthy.

This case describes an incidental finding of 
Trichuris suis infection on a finishing site, 
and particularly one severely infested pig. 
It highlights the point that T suis is still 
present in modern swine production and 
serves as an opportunity to review T suis 
and current management strategies. Even 
with effective anthelmintics and a properly 
timed program, egg-contaminated environ-
ments, especially those contaminated with 
T suis and A suum, pose a constant risk of 
re-infection and potential for environmental 
recontamination. However, potential risk 
of severe disease or performance on future 
groups and a long-term health program 
must be considered. In severe cases, treat-
ment with an antibiotic may be warranted 
to control secondary infections (eg, Lawso-
nia intracellularis, Brachyspira species).

Implications
• Evidence suggests that T suis may 

survive on a farm for at least 15 years 
and re-infect naive pigs.

• Infection with T suis or A suum may 
impact only the growth rate of specific 
animals within an infected population, 
which is likely related to the severity of 
infestation or concurrent disease. The 
impact of worm burden on growth 
performance of populations of pigs 
may be overestimated.

• Treatment and control of swine para-
sites requires a complete understand-
ing of the life cycle, pathology, and 
flow of pigs to implement effective 
management, sanitation, and anthel-
mintic strategies.
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