Case Reports

latrogenic Trichuris suis Infection in a Patient With
Crohn Disease
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® We report a case of biopsy-proven iatrogenic infection
by the pig whipworm Trichuris suis in a patient with Crohn
disease. The deliberate therapeutic ingestion of T suis ova
has been adopted as an experimental approach to the
treatment of Crohn disease in an effort to promote a switch
from the T helper subtype 1 to T helper subtype 2 inflam-
matory phenotype in vivo. This report examines the mor-
phology of the immature and adult T suis, the effects of
this intervention on the immunophenotype of the bowel
mucosa, and it also raises the possibility of persistent active
infection in man.
(Arch Pathol Lab Med. 2006;130:718-720)

REPORT OF A CASE

A 16-year-old adolescent boy was admitted to the Massachu-
setts General Hospital for evaluation of Crohn disease. He had
been well until age 9, when he developed rectal pain with bleed-
ing and an anal fissure. A diagnosis of Crohn disease was estab-
lished by sigmoidoscopy and biopsy. He was treated with 5-ace-
tylsalicylic acid, which controlled his symptoms for several years.
When his disease flared, a regimen of cyclosporine was begun,
but the patient had little improvement. Subsequently, he received
infliximab (Remicade) and intravenous corticosteroids, but de-
veloped anaphylaxis with repeated doses. His disease was suc-
cessfully managed for a year with corticosteroids and metho-
trexate. When it flared again, he sequentially received thalido-
mide, azathioprine, and adalimumab (Humira), all with limited
success.

Six months prior to admission, he presented to this hospital
with chronic diarrhea and abdominal pain. Physical examination
was remarkable for abdominal tenderness on palpation. At that
time, he and his family expressed eagerness to consider treatment
with Trichuris ova. He received 5 oral doses of 2500 T suis ova
off protocol.

Subsequently, he was admitted to the hospital for further work-
up and colonic biopsy. Physical examination revealed modest
tenderness on abdominal palpation, but was otherwise unre-
markable. Hemoglobin was 11.1 g/dL with hematocrit of 35%.
The white blood cell count was 8.1 mm? with 70% polymorpho-
nuclear leukocytes, 17% lymphocytes, 10% monocytes, and 3%
eosinophils. The absolute eosinophil count was 210/pL. The
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erythrocyte sedimentation rate was 61 mm/h. A computerized
tomographic scan of the abdomen showed thickening of the walls
of the terminal ileum, descending colon, and rectum.

A colonoscopy revealed diffuse colonic disease ranging in se-
verity from mild to high. A broad linear rectal ulcer was noted;
there was a tight stricture at 25 cm. Biopsies were taken at the
level of the ileocecal valve and of the ascending and descending
colon.

MATERIALS AND METHODS

Ileal and colonic biopsy tissue of the ileocecal region and left
and right colon was fixed in 10% buffered formalin, dehydrated,
and embedded in paraffin. Sections were stained with hematox-
ylin-eosin. Immunohistochemical studies were performed on de-
paraffinized sections using an avidin-biotin-peroxidase complex
technique. Primary monoclonal antibodies included anti-CD4,
anti-CD8, and anti-CD20 (Becton Dickinson, Franklin Lakes, NJ).

PATHOLOGIC FINDINGS

Pathologic evaluation showed that several round hel-
minthic forms were identified directly beneath attenuated
ileocecal mucosal epithelium, with no evidence of intra-
luminal growth of the nematode (Figure 1). The crypts
adjacent to the nematode showed mild dilatation and mu-
cus inspissation.

High-power examination of the ileal biopsy tissue re-
vealed a thin, striated, 3- to 5-uM cuticle. The cuticle was
focally thickened to form a bacillary band (Figure 1, small
arrow). A capillary esophageal lumen was identified with-
in the cytoplasm of a stichocyte (Figure 1, large arrow).
The size of the helminth, its superficial attachment to the
bowel mucosa, and the presence of stichosomal elements
were consistent with infection by an immature trichurid.

The cecal biopsy showed fragments of a coiled sexually
mature adult trichurid. Fragments of the thin anterior seg-
ment of the helminth showed a well-developed stichosome
(Figure 2, A, black arrow) with striated cuticle and bacil-
lary band (Figure 2, A, white arrow) and a muscular tri-
radiate esophagus (not shown). A section of the posterior
segment of the nematode showed the annular cuticle (Fig-
ure 2, B, black arrow), holomyarian muscle, testis (Figure
2, B, arrowhead), and intestine (Figure 2, B, white arrow)
of an adult male trichurid. There was no evidence of hel-
minthic infection of the left colon.

All of the biopsies showed mild-to-moderate chronic in-
flammation with architectural distortion of mucosal
glands (Figure 3, A). Focal ill-defined histiocytic aggre-
gates (Figure 3, A, arrow) were identified in the cecum.
Increased mucosal eosinophils were identified at all sites
(Figure 3, B). Immunohistochemical findings showed a
marked predominance of CD4* lymphocytes in the infil-
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trates with small numbers of CD8* and CD20* lympho-
cytes (not shown).

COMMENT

The morphologic features of the nematode helminth in
this case were consistent with iatrogenic infection by T suis.
Morphologically, T suis closely resembles Trichuris trichiura,
the species that parasitizes man. Following ingestion of em-
bryonated trichurid ova, larvae hatch in the small bowel
and subsequently migrate into the cecum, where they be-
come sexually mature. However, trichuriasis may occur in
the terminal ileum and in the length of the colon.

Adult trichurids are pink-gray and range in size from 3.0
to 5.0 cm. The female is slightly larger than the male.* The
lay term whipworm derives from the fact that the anterior
segment of the adult Trichuris is long and attenuated, re-

1 sembling the end of a whip, whereas the posterior segment
of the worm is short and thick, resembling its handle.
Figure 1. Two nematodes are located beneath the attenuated ileo- Morphologically, a short triradiate, muscular esophagus

cecal mucosal epithelium. The cuticle is focally thickened to form a
bacillary band (small arrow). The stichosome and esophagus is evident
(large arrow) (hematoxylin-eosin, original magnification X500).

develops a capillary tubular lumen that extends within the
specialized glandular epithelium of a stichosome that is
evident by light microscopy. The subcuticular region of

Figure 2. A, The anterior segment of an adult male Trichuris shows a well-developed stichosome (black arrow), striated cuticle, and bacillary

band (white arrow) (hematoxylin-eosin, original magnification X60). B, The posterior segment shows the annular cuticle (black arrow), holomyarian
muscle coat, testis (arrowhead), and intestine (white arrow) (hematoxylin-eosin, original magnification X120).

Figure 3. A, The colonic mucosa shows moderate chronic inflammation, mucosal architectural distortion, and focal histiocytic aggregates (arrow) (hema-
toxylin-eosin, original magnification X250). B, The mucosal infiltrates include increased eosinophils (hematoxylin-eosin, original magnification X500).
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the helminth exhibits specialized columnar epithelial cells
termed a bacillary band that may participate in respiration.
The posterior portion of the male trichurid shows an an-
nular cuticle without striations, and includes the intestine
and tubular reproductive organs that were evident in the
present case. The posterior segment of the female trichurid
includes a nonannulated cuticle, and the body cavity con-
tains a tubular vulva, vagina, uterus, oviduct, ovaries, and
seminal receptacle. Eggs with brown-tinged shells and
prominent bipolar plugs may be identified within the fe-
male genital tract. Of note, female worms were not iden-
tified in the biopsy specimens of the present case.

Trichuris suis reportedly does not mature to an egg-lay-
ing stage in man, and reportedly dies several weeks fol-
lowing implantation.? In this case, immature helminths
were identified in the ileocecal region. Their stichosomal
apparatus was small and there was no direct evidence of
growth into the bowel lumen. However, the presence of
an adult male in the cecum indicates that maturation to
the sexual stage of T suis does occur in man. In the present
case, the single coiled male organism was identified free-
floating in the lumen, without evidence of mucosal attach-
ment; it may have been in the midst of being expelled
from the bowel.

Nematode helminths evade destruction by host immune
responses by a variety of mechanisms, including the ab-
sorption of host proteins onto the superficial cuticle.® Elim-
ination of parasites by the host is mediated by the T helper
subtype 2 (Ty2) inflammatory response. Expulsion of
Trichuris muris in experimental models requires the par-
ticipation of interleukin (IL)-1c, IL-13,* IL-4, IL-9, and IL-
13 to polarize the T-helper response.®> Activation of NF-k
Bl and B2 is also necessary to mount a T2 response to
Trichuris infection.® Trichuris participates in the interaction
with the T2 pathway by virtue of its expression of IL-4
and IL-13 receptors” and via the release of a secretory
chymotrypsin/elastase inhibitor® that may play a role in
immunomodulation.

The role of iatrogenic helminthic infection as an immu-
nomodulator is currently being investigated in the treat-
ment of inflammatory bowel disease.?!® Inflammatory
bowel disease, and especially Crohn disease, is character-
ized by the expression of Ty1 cytokines, including interfer-
on-y and tumor necrosis factor, that promote lymphohistio-
cytic inflammation and granuloma production within the
bowel. Because a polarized T2 response can antagonize
Tyl pathways, investigators have explored the possibility
that helminthic infection may inhibit T;;1 inflammation in
vivo and have a salutary effect in these disorders.!

In the present case, the bowel mucosa at all sites, in-
cluding those not actively infected by T suis, showed a
lymphoplasmacytic infiltrate with substantial numbers of
eosinophils, consistent with the development of a T;,2-me-
diated response. However, the biopsies also showed mod-
erately active Crohn disease, and the patient reported no
substantial improvement in symptoms.

Summers and coworkers®!® recently reported their ex-
perience with 7 patients, 4 with Crohn disease and 3 with
ulcerative colitis, who were treated with swine trichurid
ova. Patients received 2500 viable Trichuris ova orally and
were monitored for the next 12 weeks for changes in their
Crohn Disease Activity Index. Several patients received
multiple doses of ova. None of the patients showed evi-
dence of persistent Trichuris infection or new egg produc-
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tion. Three of the 4 patients with Crohn disease achieved
remission, and the fourth patient showed a reduction in
the Crohn Disease Activity Index. The patients with ul-
cerative colitis showed a mean reduction of 57% of the
Crohn Disease Activity Index from baseline. However, the
responses to a single dose were short-lived.

The findings in this case suggest that T suis ova can
infect the human gastrointestinal tract and induce an in-
flammatory phenotype consistent with a T,2 response.
The absence of mature egg-laying females is consistent
with the claim that maturation of T suis to egg-laying stag-
es does not occur in vivo, but the presence of a sexually
mature male trichurid begs the question as to whether
productive infection may be possible.

In a recent communication, it was noted that T suis eggs
recovered from human stool are viable and still poten-
tially infectious.'? Recently, a patient developed serious in-
fection with Campylobacter jejuni and concomitant T suis
ova in the stool.'® The question has been raised as to
whether investigators should actively take steps to elimi-
nate residual T suis infection with antihelminthic therapy
in patients who do not respond to this experimental mode
of treatment.* As embryonic development of Trichuris
eggs occurs ex vivo in soil, the risk of hyperinfection is
reduced. Nevertheless, the present study does raise con-
cerns as to whether persistent infection by sexually mature
forms of T suis is possible in man.

In conclusion, pathologists should be aware of the pos-
sibility of iatrogenic T suis infection in patients with in-
flammatory bowel disease, as well as in patients who may
pursue this mode of treatment off protocol for inflam-
matory bowel disease and other autoimmune disorders.
Further studies will be necessary to determine the effec-
tiveness of this mode of immunotherapy and whether this
approach incurs the risk of clinically significant xenoin-
fection.
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