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Trichineila pseudospiralis in humans: description of a case and its treatment

John R. H. Andrews', Ruth Ainsworth! and David Abernethy? School of Biological Sciences, Victoria University of
Wellington! and Wellington School of Medicine?, Wellington, New Zealand

Abstract
The first known human case of Trichinella preudospiralis myositis is described. A 33 years old woman re-
ported 5 years of relatively mild symptoms of tiredness, muscle fatigue and muscle pain after exercise. She
had minimal proximal weakaess. Creatinine kinase was significantly elevated, and muscle biopsy showed
polymyositis and Trichinella larvae. Steroid treatment dramatically worsened the weakness. Treatment with
albendazole led to complere resolution of symptoms and laboratory abnormalities, Diagnosis and identifica-
tion of the parasite were based on the distinctive appearance of the unencapsulated larvae and their move-
ment in fresh muscle, plus clinical and laboratory findings.

introduction

Trichinelia psevdospivalis was described by GARKAVI
(1972) from the raccoon (Procyon lotor), and is charac-
terized principally by the lack of encapsulation of its lar-
val stage, allowing freedom of larval movement in and
between the muscle cells. Recent opinion very strongly
favours the separation of Trichinella into 5 species (POZI0
et al., 1992), of which T. pseudospiralis is the only one
that has not previously been recorded from humans. Suc-
cessful experimental infectons in monkeys have sup-
ported the likelihood that T. psendospiralis infection
might be as dangerous ro humans as the classical T". spir-
alis infection (PAWLOWSKI & RUITENBERG, 1978; TEP-
PEMA etaf., 1981).

et embraced by the generic term ‘trichinosis’. There-
fore, in the interests of clarity, we have adopted the
terrns ‘spiralis-trichinosis’ and ‘pseudospiralis-rrichi-
nosis’ in this paper.

Case report

The patient was a 33 vears old physically fit English
worman. She carried out botanical fieidwork in many Eu-
ropean countries, Indonesia, and Kenya up to 1979.
During 19801985 she worked in Australia, mainly Tas-
mania, but briefly visited other Australian states. Follow-
ing a visit to the United Kingdom in mid July 1985 she
moved to Dunedin, New Zealand, in September. A year
lager she first sought medical attention because of epi-

Table. Selected haematological data for a patient infected with Trichinella psendospiralis, 1986 to 1992

Aminotransterases Creatinine Alkaline

Aspartake Alanine kinasc phospharase Bilirubin Eosinophils
Dare® (53-40 w/L)y (5-50 iw/L)  (15-150 w/L) (20-200 wL) (2-20 gmol/L) {0-0-5x 10%1L)
28.10.80 82 99 34 13 38 x10°
11.8.89 138 136 - - 9 02 x10°
4.4.90 92 9} - 9 0
19.6.90 186 191 - 31 11 0
8.8.90 - 1145 - - 48 -
29491 225 269 3253 - 7 -
F.6.91 228 324 5436 - - 0-47x% §0”
17.7.91 - - 2163 - - -
30.10.91 - 198 3054 - 7 -
24.1.92 - - 3532 - - -
2.11.92 143 134 3294 - 12 —
(Anthelmintic treatment}
4.11.92 - - 1430 - - -
16.11.92 - - 335 - — -
23.11.92 - - 142 - - -
4.12.92 - - 141 - - -

Day.month. year. )
*Normal range and units in parentheses.

Although T. pseudospiralis has a sylvatic life cycle fa-
vouring small wild predators, rodents, and raprorial
birds as its hosts, domestic pigs have been successfully
infected experimentally, thus suggesting a more ac-
cessible route by which humans could become infected
{GARKAVI, 1972; PawLOwWsSKiI & RUITENBERG, 1978;
OBENDORF et al., 1990).

Thus it seemed that eventually a human case weould be
discovered, and notice of the first such case was given re-
cently (ANDREWS et @l., 1993). The present paper de-
scribes more fully the characteristics of this infection and
its freatrent.

All 5 known species of Trichinells have now been
found in humans, with each species presenting a differ-
ent clinical picture (POZIO er al., 1992}, This, together
with the identificaiion of species-distinctive geagraphical
distributions and life cycles {CAMPBELL, 19883, makes it
aecessary to distinguish the various disease types at pres-

*A summary of this work will be published by J. R. I[. An-
drews & R. Ainsworth in the Proceedings of the Eighth Lierng-
tional Conference on Trichmellosis, Orvieo, fealy, 1993,

sodes of racing heart and palpitations, which lasted sev-
eral weeks and interfered with her sleep. Examinarion
showed no rachycardia. Routine blood tests (28 October
1986) showed a mifd disturbance of rransaminases and
mild eosinophitia (Table). During 1987-1988 she worked
in the Northera Territory of Australia, where, in the
tropical heat, she began to have fluctuating abnormal
physical tiredness, and debilitating mentral farigue wich
peaks 2 or 3 times per year lasting several days.

She next sought medical advice in Wellington, New
Zealand (11 August 1989}, again complaining of a racing
heart and tiredness. The iransaminases were elevated,
and a glandular fever-like illness was suspecred. The
transaminases were still elevated in 1990, but other ia-
dices of liver function {albumin and prothrombin time)
were normal. The eosinophil count was also normal.

Liver biopsy in 1990 showed mild periportal inflam-
mation. Low-dose prednisane for presumed chronic he-
patiris was begun. While visiting the United Kingdom
she consulted a gastroenterologist. Her creatinine kinase
{CK) level was found to be significantly elevated {3253
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/L), and the steroids were stopped. Onee artention was
directed to a possible muscle problem she recollected
easy tiring of leg muscles on exertion and inrermittent
aches in the quadriceps and calves lasting several days.
Similar symptoms had occurred in her biceps and
forearms. By the time of her return to New Zealand she
had developed some slight swallowing problems and, for
the first time, fatigue walking on the flat.

Further investigations (17 June 1991}, performed in
Dunedin, New Zealand, included an electromyograph,
which showed fibrillations and small polyphasic units
suggestive of myositis. A deltoid muscle biopsy showed
polymyositis. CK levels had increased (5436 iu/1.).

On return io Wellington she was referred to one of the
authors (D.A.} for treatment. Clinical examination
showed minimal weakness of shoulder abduction, but
was otherwise normal. Prednisone, 40 mg/d, was begun
for the myositis {27 June 1991). After an mitial improve-
ment, weakness increased, reaching a point where she
was unable to squat or perform a sit-up, and she had in-
creasing difficulty swallowing. Myasthenia pgravis was
considered and prednisone was reduced to 20 mg/d.

However, a Tensilon® test and rapid repetitive stimu-
lation on 2 October 199] were negative. The prednisone
was increased to 80 mg/d (8 Ocrober 1991), with little
change. Azathioprine was begun (30 October 1991}, but
one month later it was clear that immunoesuppressive
therapy had unaccountably worsened her condition. All
treatment was stopped and a few days later she developed:.
a2 hot, red, raised, itchy rash over her face, neck, and
upper body, which lasted 10 d. Two months after stop-
ping treatment she had no significanr weakness,

Muscle biopsy review showed probable Trichinella spir-
alis larvae, in addirion ro myositis. The worsening after
steroids suggested an infectious process, and the biopsy
was referred to 2 of the authors of ¢his paper (J.R.H.A.
and R.A.), who noted the elongared form of the larvae
and their lack of encapsulation. Larval motion through
the muscie cytoplasm at the time of fixation was inferred.
These features led the authors, in consultation with Dr
B. A. Denham {personal communication), to suspect
pseudospiralis-trichinosts, A further muscle biopsy,
examined fresh, revealed unencapsulated mobile larvae,
and confirmed the diagnosis.

On the basis of this diagnosis the parienr was admited
pita (2 November—1992 i .
400 mg/d and prednisone, 40 mgid. After 2 d the predni-
sone was discontinued. On 5 November 1992 the alben-
dazole was increased to 800 mg/d, taken in 2 doses. This
wearment continued for 4 weeks, followed by a gap of
one week, then recommenced for a further month. The
patient responded rapidly to treatment, with CK levels
declining sharply to nermal (Table). Although she re-
ported a return ro a feeling of well-being, she experi-
enced some ache in her leg muscles for ar least 4 months
following treatment. No side effect of albendazole was
noticed or reported.

Materials and Methods

Muscle tissue from the first biopsy (18 June 1991) was
sectioned by the Pathology Laboratory, Dunedin Hospi-
tal, New Zealand, and sections were stained with haema-
toxylin and eosin or with rrichrome. We examined fresh
muscle tissue from the second biopsy (8 October 1992}
by teasing fibres in ResDel® mammalian saline, followed
by examination under a compound microscope for Tri-
chinella larvae. Other tissue from this second biopsy was
sectioned by the Pathology Laboratary, Wellington Hos-
pital, New Zealand, and srained with periodic acid-
Schiff reagent (PAS), PAS-diastase, $-nicotinamide
adenine dinucleotide (reduced form; NADH), adenosine
triphosphatase, Gomori irichrome stain, or haematoxylin
and cosin.

Laboratory findings and Pathology
The muscle tissue taken by biopsy (18 June 19913
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showed active myositis, and contained intracellufar para-
sites In transverse section {18-25 um diameter) and ob-
lique section (50-150x 25 um). The parasites contained
sections of immarcure reproductive tissue, as well as gut,
indicating that they were well developed larval stages.
The parasites contazined well developed reproductive
tissue and, in rransverse section, some ioosely compacted
brown granular haematin-like material. None of the
parasites was encapsulated.

Fresh muscle rissue taken from the second biopsy (8
October 1992) contained metile worms, 300-500 pm
long, at an estimared densicy of 16-20 worms per gram of
muscle. The movement of the worms was similar to that
described by KarMI & FAUBERT (1981) for T pseudo-
spiralis larvae.

In whole specimens the haematin-like material ex-
tended for approximately three-quarters of the worm’s
length. Certain aspects of the morphology, including the
state of development, were thoughr to be atypical of Tr-
chuinella larvae (Ooi & Van Knapen, personal communi-
cation). However, an enzyme-linked immunesorbent
assay on 27 August 1992 gave a positive result for Trichi-
nella (optical density 0-403; positivity threshold =0-400;
CDC, Atrlanra, Georgia, USA) and deoxyribonucleic acid
analysis and Western blotting, currently being carried
out, serongly support the identification as T. pseudospir-
alis.

Raised levels of the non-specific enzymes aspartate and
alanine aminotransferases and the specific muscle
enzyme CK, as found in the present case (Table), are
well known in trichinosis (POZNANSKA et al., 1981). The
levels of CK were very high (up ro 3532 /L), and can be
compared with an average level for spiralis-trichinosis of
232 w/L (STUMPF et al., 1981). In spite of fluctnarions in
CK level over time there was no overall trend indicating
any decline in larval activity, or change in activity resule-
ing from the administration of prednisone, although
clinical symptoms intensified substantially during this
time. High CK levels resulting from persistent larval
movement within the muscle cell may be helpful in dif-
ferential diagnosis.

The muscles appear to be the only source of increased
enzyme activity in trichinosis, with neither the liver nor
the parasite contributing to any marked degree (POZNAN-
SKa et al., 1981). However, a study of T pseudespiralis in

e (GABRYEL eral5 1981 that
in the kidney and liver with the reaction of the liver
being regarded as a non-specific hepatitis—one of the ap-
parent symptoms of the case reported here.

The serum afbumin level was normal in our case, con-
sistent with the findings of KOCIECKA ef ai. (1981b), who
suggested that this feature was useful in differential diag-
nosis. T. spiralis infecrions characteristicafly present a
marked reduction in serum albumin.

Eosinophilia was found to develop rapidly in monkeys
infected with T. pseudospiralis and to reach a peak in a
little over 3 weeks, gradually declining to low levels by
100 d after infection (KOCIECKA e al, 1981h). In the
present case only one raised eosinophil count was re-
corded, followed by a period when no record was made
or the ievels were normal.

The susiained presence of larvae in host muscle sug-
gests an ineffectual immune response on the part of the
parient. In the present case the inflammarory response
revealed by tissue sections appeared relatively weak, a
feature of pseudospiralis-trichinosis also seen in monkeys
{TEPPEMA et al., 1981). This contrasts with the marked
mflammatory response to spiralis-trichinosis.

Clinical symptoms

The symptoms recorded here were those of the muscu-
tar phase of the disease. The intestinal phase is of rela-
tively short duration and is self-limiting, and may have
been relatively asymptomaric. We concluded that this
phase had terminared some time before the patient first
sought medicat advice.
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Experimental infection of monkeys demonstrated ex-
pulsion of adult T. pseudospiralis about 24 d after infec-

e rmmiererreearnre UL QCIECK A et af, . 19812), but ahigh numberoflar-

vae in muscle was mainiained for the duration of the
experiment (6 months). In the present case the period of
larval vigbility has been éxtended. to.an estimated 7-9
vears, with continuing symptoms of their presence. This
compares with T. spirafis infections in monkeys, in which
there is nsually a substantial réduction in larval numbers
after a few months and consequent loss of symptoms
(KOCIECKA et -al., 1981a; CAMPBELL, 1983). In other
hosts (e.g., polar bears) encapsulated larvae of Trichinella
can last for many vears (D. A. Denham, perscnal com-
mumndcation). The level of 16-20 larvae per gram of
muscle found from the patient suggests that relatively
low numbers are capable of causing clinical symptoms.
These figures are more or less similar to those of T. spir-
alis, but are considerably less than the clinically import-
ant levels of other species (POZ10 et al., 1992).
"- The favoiifed location for T. pseudospzrahs larvae in
monkeys was the masseter muscle, a feature shared with
T. spiralis, with the tongue being less favoured by the
forimer (KOCKIECKA et af., 1981a). Swallowing difficul-
ties in the present case appear to have been refared ro in-
volvemnent of these muscles, although the patient com-
plained of this symptom only during steroid treatment,
The quadriceps and biceps muscles, which this patent
referred to as being weaker than expected and aching
after exercise, were also among the more highly favoured
sites in the monkey hosts.

Episodes of racing heart and palpitations during the
earlier phases of the disease may relate to heart muscle
involvement. T. spiralis is known to enter heart muscle
with various consequent cardiac symproms, including ta-
chycardia.

Periorbital and other facial oedema is a common symp-
tom of spiralis-trichinosis and pseudospiralis-trichinosis
(KOCIECKA er al., 1981b). Although the patient did not
complain of this, several of her colleagues and friends
referred to a pufly appearance around the eyes and face
that disappeared after anthelmintic trearment.

In summary, pseudospiralis-trichinosis exhibits the same
protean manifestations as spiralis-trichinosis, but with a few
significant differences. The delay in seeking consultation
after rhe firsr recalled symproms (1-2-5 years) suggests thar
symptoms in the early stages of the disease in physically fit
persons are relatively mild and non-specific.

Source of the infection

Symptoms of pseudospiralis-trichinosis can be ex-
pected to arise some 3 weeks after infection (KOCIECKA et
al., 1981b}. In the case described the patient recalled the
first uncharacteristic bouts of tiredness gccurring in Aus-
tralia during 1984—1985 when, apart from a few months
on the mainland, she was living in Tasmania. A short
period in the United Kingdom preceded her arrival in
New Zealand in September 1985, and almost a year
passed before she sought the consultation referred to
above, the palpirations having begun 2-3 months earlier.
Field work in New Zealand in the summer of 1985-1986
gave rise to periods of unusual fatigue, but she main-
tained a generally high level of activity.

T. pseudospiralis has an erratic distriburion, possibly as
a resulr of its having avian co-hosts. Originally described
from the raccoon, it has since been found in carrion-feed-
ing birds from Russia and North America, and from
quolls {Dasyurus viverrinus), Tasmanian devils (Sarco-
philus harrisit), and a brush-railed opossum (Trichosurus
oulpecula) in Tasmania (OBENDORF et al., 1990). There
are also records from Spain and India (PozI10 et af.,
1989). There is no record of T pseudospiralis from New
Zealand or mainland Australia, although 4 men in main-
land Australia were recently discovered to be seropositive
for Trichinella, with no Grm species identfication (P, ].
McDonald, personal communication). Infrequent but
persistent reports of T. spiralis have been made in New

Zealand (CAIRNS, 1966; Mason, 1978), with no sugges-
tion of misidentification of larvae. In the pregent case,

linking the onset of gyrggcoms‘;ga g;le;aaghmahlocalny is

difficiilt as the patient fravellet sly "AltH thotgh the
known. diseribution of T, psendospiralis points.to Fasma-
nia as the likely source of herinfection, mainland Austra-
iia, New Zealand,.and éven possibly the United King-
dom cannot be entlrely eliminated.

Until early 1984 the patient was a vegetarian, but then
adopted a limited {(in terms of quantity) meat diet. This
covered the normal_range of domestic meats, including
pork, and an experiment in 1984 with Tasmanian wal-
laby thar was apparently well cooked. OBENDORF at al.
(1990) speculated that some wallaby species could act as
hosts, and found that pigs could be infected by means of
Tasmanian devil and quoll flesh containing 7. pseudospir-
alis, but they were not regarded as ideal hosts. This con-
clusion is consistent with other reports of a low repro-
ductive capacity index for T, pseudospiralis in pigs (POZIO
et al., 1992). In spite of these reservations, pork is a
possible source of infection. In the course of research the
patient frequently handled faecal pellets from wallabies,
kangaroos and, to a lesser exrent, quolls and Tasmanian
devils. Larval Trichinella transmission via faecal conrami-
nation has been suggested (FauST et al., 1970}, but is re-
garded as unlikely (D. A. Denham, personal communi-
cation),

The reason for an apparently recent appearance of T
pseudospiralis in the southern hemisphere can only be
speculated upon, but migrating carrion-eating seabirds
could be responsible.

The information recorded above has led us to the fol-
lowing tentative conclusions: the patient was infected
some time between early 1984 and mid-1985, in Tasma-
nia, possibly as a result of eating infected wallaby meat,
pork, or pork products, with faecal contamination being,
at this stage, the less likely option. A survey of 1768 Tas-
manian pigs has, however, proved negative (F. B. Ryan,
personal communication),

Treatment

Traditionally, trichinosis has been difficult to treat,
with the choice of treatment varying according to clinical
severity and the strain or species of Trichinella involved.
In the present case it was assumed that the adult worms
of the intestinal phase had long since been expelled and
that treatment should be directed at the larvae of the
muscular phase.

A mild or light case of spiralis-trichinosis at a late stage
of the disease might call for little more than symptomatic
treatment, with the self-limiting nature of the infection
eventually ensuring a complete recovery. The use of lar-
vicidal drugs is not recommended in such cases unless
there are unusual circumsiances (CAMPBELL, 1983).

In the present case the persistence of larvae in the
muscle and the associated symptoms called {or the use of
a larvicidal drug. Mebendazole has largely replaced
thiabendazole as the drug of choice in view of its activity
against adult worms and both encapsulated and unencap-
sulated larvae. However, mebendazole and its derivative
flubendazole are not well absorbed through rhe intestine,
thus limiting their effects on extraintestinal stages. A trial
of albendazole in an outbreak of human trichinosis gave
more favourable resubts, with respect to residual larval
infection, rhan did thiabendazole and flubendazole (Fou-
RESTIE et al., 1988}, Also, an earlier study had indicated
that albendazole was exrremely well tolerated {SAIMOT et
al., 1983). This information led 1o the choice of albenda-
zole for treatment of the present case. The results re-
ported here indicare that albendazole is effective against
T. pseudospiralis in hurnans, and in this case thére was no
apparent side effect.

The effect of the drug was monitored through CK le-
vels, and further biopsies were not raken. The patient
continued to experience ache in the leg muscles following
normal activities, bur apparently this phenomenon is not



uncommon following successful trearment of spiralis-tri-
chinosis (CAMPBELL, 1983). The possibility of anaphy-
laxis as a result of numbers of larvae dying in muscle
tissue was guarded against by the use of sreroids during
the initial stages of anthelmintic treatment.

Conclusions

1. pseudospiralis is capable of producing clinical symp-
toms in humans. Indications, gleaned from a single case,
are that disease caused by this agent could be serious if
the initial larval intake was high. However, the oppos-
tunities for human infection may be relatively infre-
quent, as the normal wild hosts of rhis species have
Itmited contact with humans and are not normally con-
sumed as meat. Also, the low reproductive capacity
index for T. psendospiralis in pigs may result in a low fre-
quency and intensity of clinical symptoms acquired by
consuming infected pork. On the orher hand, infected
meat may escape detection during routine abbatoir
screening, particularly when the trichinoscopy technigue
is used, because of the low intensity of the larvae in
muscle and their free-moving nature. The possibility,
however remote, of infection via faecal contamination
suggests a need for further investigation to place rhis
issue beyond doubt. The potential for pseudospiralis-tri-
chinosis to become widespread is reasonably high, con-
sidering rhe presence of avian hosts and the ability of the
worm to infect rats and pigs. This is of particular public
health concern for countries that are unfamiliar with any
form of trichinosis, and where rhe disease might escape
detection. The possibility of carrion-eating seabirds
being carriers should be investigated.

Although many of the features of pseudospiratis-trichi-
nosis are similar to those of the spiralis form of the dis-
case, differential diagnosis can be made on the observa-
tion of persistent and chronic elevated CK levels and
muscle symptoms, plus motile unencapsulated larvae in
muscle biopsy. When the parasites are not seen on bio-
psy and polymyositis is diagnosed, worsening of the dis-
ease following steroid treatment should alert clinicians to
the possibility of pseudospiralis-trichinosis.
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