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handling. No easy, definitive, and
affordable test can demonstrate effec-
tiveness before each use. Wearers may
find the mask uncomfortable. 

We encourage innovation to
improve respiratory protection
options. Future studies must be con-
ducted to determine levels of protec-
tion achieved when naive users, fol-
lowing instructions, produce a similar
mask from identical or similar raw
materials. Research is needed to
determine the minimal level of pro-
tection needed when resources are not
available for N95 air-purifying respi-
rators since the pandemic threat from
H5N1 and other possible influenza
strains will exist for the foreseeable
future.
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Linguatuliasis in
Germany

To the Editor: Pentastomids or
tongue worms are a unique group of
vermiform parasites, phylogenetically
related to arthropods (1). Of the many
pentastomid species, only a few,
including Linguatula serrata, infect
humans. The adult parasites are long,
flat, or annulated and have 4 hooks
surrounding a central mouth. Adult L.
serrata inhabit the nasal passages and
paranasal sinuses of wild and domes-
tic canids, which serve as definitive
hosts. Infective eggs containing larvae
are discharged into the environment
by nasopharyngeal secretions and are
ingested by herbivores, the natural
intermediate hosts. Humans can
become dead-end intermediate hosts;
visceral linguatuliasis then develops

(2) if infective eggs are ingested. The
liver is the organ most often involved
(3–5), but the lung (4,6,7) or other
organs (4,8) may be affected.
Parasites may also be found in lymph
nodes. In the viscera, the primary 4-
legged larva molts several times and
eventually forms the legless nymph.
Lesions due to Linguatula may be
confused with malignancy, particular-
ly in the lung (6). 

We describe a recent infection with
L. serrata in Germany in a patient
who had pulmonary symptoms and in
whom malignancy was suspected.
The patient was a 39-year-old man of
Russian origin who had been living in
Germany since 1999. He was admit-
ted to the hospital with weight loss,
night sweats, chest pain, and cough-
ing. He had been a smoker for 20
years, and his past medical history
included pneumonia and sinusitis in
1989 during his military service at
Lake Baikal, Russia. The patient had
been living in a farmhouse in
Karaganda, Kazakhstan, until he
immigrated to Germany.

A chest radiograph and computed
tomographic scan showed multiple,
small lesions in both lungs.
Malignancy was suspected, and a
bronchoscopy was performed.
Numerous granulomatous nodules
were discovered. Thoracotomy was
performed, and stringlike nodules on
the pleural surface were resected.
Except for a mild eosinophilia (7%,
500 cells/µL), the leukocyte count was
normal. All other parameters, includ-
ing C-reactive protein levels,
angiotensin-converting enzyme, and
tumor markers were normal. Histo-
logic examination of the nodules
showed a targetoid appearance with a
sharp demarcation from the surround-
ing lung tissue by a thick fibrocollage-
nous capsule. In the center of the nod-
ules, a transverse section (Figure, right
inset) and a longitudinal section
(Figure, main panel) of a parasite were
visible. The parasite had a chitinous
cuticle 2.5 µm thick and cuticular
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spines 20–30 µm long. The spines and
the serrated aspect are characteristic
for L. serrata, a pentastome. Ringlike
structures in the body wall were inter-
preted as sclerotized openings, a key
feature of pentastomes. In close con-
tact to host tissue, a shed cuticle was
visible and assigned to the previous
instar larva. The biometric data of the
parasite were comparable to those
measured by others (6,9). Hooks, typi-
cal for the oral armature of pentas-
tomes, were found by serial sectioning
(Figure, left inset). Except for some
subcuticular glands, the parasite’s
inner organs were no longer distin-
guishable. The patient was initially
treated with albendazole before the
histologic diagnosis of linguatuliasis
was established. Findings from mag-
netic resonance imaging of the
abdomen were unremarkable, and no
further lesions appeared during 12
months of followup. Intermittent
cough and chest pain remained, possi-
bly due to scar tissue and the remains
of the nymphs.

At the beginning of the last centu-
ry, visceral linguatuliasis of humans
occurred frequently in Germany. In
1904 and 1905, among 400 autopsies

in Berlin, 47 (11.8%) remains were
infected with L. serrata (7). In con-
trast, reports of human infections are
now rare. Our report is the first recent
case description in Germany. Where
the patient acquired the infection is
unknown. L. serrata has a worldwide
distribution. Recent cases have been
reported from China (4) and Italy (6).
An increasing number of infections
can be suspected in the Western
Hemisphere because of incremental
travel to linguatuliasis-endemic areas.
Humans are usually tolerant to
nymphal pentastomid infections, and
most patients are asymptomatic (4).
The living nymph provokes little
inflammation, whereas the death of
the parasite leads to a prominent host
response (2). Most findings of viscer-
al linguatuliasis are made at autopsy
(4,6), and the parasites are mainly
located in the liver (3–5). Infection of
the lung is rare (6,7). The nymphs in
human granulomas are typically
degenerated at the time of examina-
tion (3,6,9), but the cuticle with its
associated structures remains visible
for some time (2).

Histopathologic diagnosis is guid-
ed by the presence of remnants of the

cuticle with sclerotized openings and
by calcified hooks. Among pentasto-
mids observed in humans, only L. ser-
rata has prominent spines (2–4). In
contrast to trematodes, the spines pro-
trude from the cuticle and do not end
in the body wall of the parasite.
Diagnosis should be made etiopatho-
logically, subetiopathologically, or
presumptively on the basis of whether
entire nymphs, cuticle-associated
structures, or pearly lesions
(“Linguatula nodules” [10]) with
targetoid appearance are found (4).
The differential diagnosis includes
malignancies and tuberculosis because
of the radiologic coinlike appearance.
On histologic examination, one must
distinguish between tissue-inhabiting
diptera larvae, infections with
metacestodes, trematodes, tissue filari-
ids, and gnathostomiasis. Once diag-
nosis is established, no treatment is
necessary (3) for the parasites will
degenerate after some time, and no
effective antiparasitic therapy exists.
Avoiding contact with canine saliva
and drinking water used by dogs or
wild canids prevents this infection.
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Figure. Linguatula serrata nymphs in lung tissue. Main panel shows the parasite’s serrat-
ed nature and the cuticular spines (magnification ×200, Masson trichrome stain). Right
upper inset, pulmonary nodule with prominent fibrotic reaction and shed cuticle around 1
nymph (magnification ×200, Masson trichrome stain). Left lower inset, detailed view of 1
parasite hook (magnification ×630, hematoxylin and eosin stain).
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Epidemic
Clostridium difficile
Strain in Hospital

Visitation Dog
To the Editor: Rates of illness and

death from Clostridium difficile–asso-
ciated disease (CDAD) and reports of
CDAD in persons without traditional
risk factors (1) have been increasing.
One particular strain of C. difficile has
been implicated in outbreaks of
CDAD in hospitals in North America
and Europe and appears to be spread-
ing internationally at an alarming rate.
This strain is classified as ribotype
027, toxinotype III, and possesses
genes encoding toxins A, B, and CDT
(binary toxin) as well as a deletion in
the tcdC gene, which is believed to
increase virulence (2).

We report this toxin-variant strain
of C. difficile in a healthy, 4-year-old

toy poodle that visits persons in hos-
pitals and long-term care facilities in
Ontario on a weekly basis. C. difficile
was isolated from a fecal sample col-
lected in the summer of 2004 as part
of a cross-sectional study evaluating
pathogen carriage by visitation dogs
(3). The isolate was subsequently
characterized by ribotyping (4) and by
polymerase chain reaction (PCR)
detection of genes that encode pro-
duction of toxins A and B (5). Toxin
CDT was confirmed by amplifying
the portion of the gene (cdtB) that
encodes for the receptor-binding com-
ponent of the toxin, according to a
previously reported protocol (6). As a
result, the isolate was classified as
ribotype 027, toxinotype III (7), and
was found to possess all 3 toxin
genes. The tcdC gene deletion was
also confirmed with PCR (8).

These results indicate that this
canine isolate is indistinguishable
from the major strain implicated in
outbreaks of highly virulent CDAD
around the world. According to the
infection control practitioner at the
hospital the dog visited, CDAD cases
were occurring at increased frequency
in the facility around the time the
dog’s fecal specimen was collected.
However, patient diagnosis was made
solely through fecal toxin testing, and
strains were not characterized. The
facility has reported only sporadic
cases of CDAD in the past few years.

This is the first report of this
human, epidemic strain of C. difficile
in a dog. Many C. difficile strains iso-
lated from animals, including dogs,
are indistinguishable from strains
associated with disease in humans (9).
To date, no study, including this one,
has shown that interspecies transmis-
sion occurs; however, that possibility
exists, as is becoming apparent with
other pathogens, such as methicillin-
resistant Staphylococcus aureus. The
recurrent exposure of this dog to
human healthcare settings suggests
that the animal acquired this strain
during visits to the hospital or long-

term care facility, either from the
healthcare environment or contami-
nated hands of human contacts. We
recommend that future studies evalu-
ating the dissemination of this strain
and investigations of the movement of
C. difficile into the community con-
sider the role of animals.
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