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Abstract: Strowgyloides stercoralis is a helminth in tropical and
subtropical arcas. It may cause latent infection and progress (o
Strongyloides hyperinfection syndrome, which is associzted with 2
high mortality rate, Transplant recipients under the freatment of
mnunesuppressant agenis are at risk of severe S stercoralis
infection. According to related lterature, most cases of 8 storeoralis
nlection after solid organ transplaniation are caused by reactivation
of latent infections in the recipients, whereas only a few are acuired
from the donors. We report on an intestinal transplant recipient who
had S, stereovalis infeciion disgnosed by a lava of this parasite found
in the stool from the Heostomy stoma 1 month alfer transplaniation.
Tt e donor was considered the source of the infection because the
donor was from an endemic area and had marked eusinophilia, and
the recipient had no contact hisiory or elinical manifestations re
te the S stercoralis infection before transplantation. The patient was
treated with ivermectin and exhibited no evidence of infection after

7 monihs,
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Strongyloides stercoralis is an intestinal helminth that is
distributed worldwide: however, it is mainly found in
tropical and sublropical areas with warm and humid
chimates (1-3). It is seldom encountered in Taiwan 4).
The infection can persist for decades withow consid
erable sympioms in immunocompetent hosis; however,
it may progress to Shougvioides hvperinfection svn-
drome in Bnmuanocompromised  hosts hecause  of
defects in cellimediated  hmmuanity and accelerared
autoinfection {5, Transplant recipients under the
treatment of iImmunosuppressants are al risk of severe
Strongyleides infection (1) Most cases of Shoagyloides
infection after organ transplant are caused by reactiva-
ton of latent infection In the recipients, whereas only a
few Stromgyloides Wmfections are acquived from the

donors {1y, We describe an infestinal lranspiand
reciptent whao had a larva of 8 stercoralis in the siool
frony the ileostomy stoma 1 month afier ransplania-
ton. The donor was considered the sonrce of the
infection because the donor was from an endemic aren
and had marked eosinophifia, and the recipient had no
contact history or clinical manifestations refated 16
Sostercoredis infection before ransplantation.

Case report

FThe Toyear-old Taiwanese fomale patient hadt shart
buwel syndrome after o large ntesting resection (rom
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o the lleocecal valve), performed hecause of parade
adenal hernia with extensive bowel necrosis at another
hospital at the age of 10 years. Approximately 16 i of
small nfestine remained affer resection. Subsequentiv,
total parenteral nuirition was provided for nutritional
support. When the patient was 12 vears old, multiple
jolnt swelling over hands and knees, hematuria, pro-
teinuria, and posidve serum rhewnatold actar were
found, and juvenile rheamatold arthritis was diagnosed.
She was ireated with corlicostersids and etanercept
{Plizer, New York, New York, USA). Because of
repeated catheter-related sepsis and loss of venous
access, she was considered as a candidale for intestinal
trapsprantation. On admission, she was thin and had
clear consciousness, Her hody lemperaiure was 36°C,
A complete bloed count revealed hemoglobin of
W4 g/dl, hematocrit of 3L9%, platelet couni aof
106 » 10°/ul., and white cell count of 4270/uL. with
eosimophils of (0.4%. The serwm biochemisury was within
novial limits, A stoo] examination did not reveal any
ova, parasiles, or ameba. An abdominal sonogram
showed increased hepatic echogenicity. and upper
gastrointestinal {GD and small bowel sevies revealed
that the emall bowel length was approximately 16 om,
with smooth passage of the contrast medium. The
gastric emplying time was normal,
Immumnosuppressant agents, including periranspian-
tation induction therapy with 5 me/kg of antithymo-
cvte  globulln (Thymoglobulin,  Genzyme/Sanofi,
Cambridge, Massachuselts, USA), were administered
before surgerv. Subsequently, she underwent intestinal
transplantation using allografl from a deceased doner
fromy the Philippines. The patient wlerated the opery
don well, Afrer fransplantation, mainienance therapy
with tacrolimus (o maintain 2 rough level of approx.

methviprednisolone (0 mg/ky for 1 menth, ollowed by
gradual dose reduction) was adminisiered. The patient
recovered  smoothly, Endoscopy  examinations with
graft biepsy and microscopic examinations of the stosl
from the teosiomy stoma were performed twice a week
during the first monih after the operation, then once a
week during the second month, At day 21 after
transplantation, a small bowel blopsy showed no acule
rejection, and the patlent started oral intake and
gastrosiomy feeding,

However, at day 30 after rransplastation, a rhabdili-
form larva of S stercoralis was revealed in the stool
from her ileostanmy stoma {Fig. 1), although there were
no acuie rejection. abnormal ervihematous  spots,
erostons, or wleerstions detected from the endoscopy
examination and grafl biopsy. &L that time, the patient
was treated with tacrolimus 1o maintaln a trough level
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of approximately 15-20 ng/mb and methylpredniso.
fone (I mg/lgy. She had oo symploms relwted o
S, slercaralis infection. such as change in stool consis
teney of frequency, abdoming] pam or tenderness, or
other symptoms. However, the eosinophils were 6.0% of
the white vell count. The pailent was subsequently
wreated widh cral ivermectin (200 pg/ke daily) for
2 davs. and an additional 2 davs of vermectin ireat-
ment was administered 2 weeks later. Serial examing-
tons of the stool from the deostomy stoma revealed no
farva of S stercoralis after slarting the fvermectin
treatmeni. The eosinophils decreased o 0.4% of the
white ccll count at 4.5 months alter transplanation, and
at that time, the patient was treated with taerolimus o
mainiain a trough level of spproximaiely 1615 ng/mi,
b without using corticosternids.

Aftey 7 months, she had smooth oral intake without
the requirement of an intravenous Tuid supply. Tacrol
s was used 1o maintain o trough level of approsi
mstely 7-10 ng/ml and no corticesteroids were used,
Regutar endoscopy examinations and hiopsies revealed
no refection or S stercoralis larvae,

Relrospectivety, the recipient had o history of
traveling to endemic areas of S, storcoralis or walking
outside with buare {eel. She had no known close
contacts with anvone who may have been infected with
Strongyiides before frapsplantaiion. Conversely, the
doner was a Filiping: his country is an endemic arcs of
strongyloidiasis (1233, The white cell connt of the
donor belore transplantation was 1381 » 10°/ul, with
easmophils of 183% The recipients of heart, liver,
kidney, and pancreas transplants from the same donnr
showed o evidence of Spongvloides infection, Neither

Fig 1. Mivroseopic stonl examinstion reveried & rhabditiform larva

ol Strangyioides sterearalis,



the recipient nor the donor recelved serologieal testing
for 8. stercoralis. No Jamily members had been tested
for Strongleides miection or had history of mavel o
endenic arsas.

Discussion

S stercoralis infection may be symplomatic or asvmp-
tomatic (2-47. In symiptormatic infections, it may present
with various clinicat manifesiations, including constitg-
tional, cwanesus, Gl and palmonary symptoms: the
most comman findimgs are abdominal pain, diarrhea,
and eosinophilie (2, 43, In addition, the infection may
progress o Stongyloides hvperinfection  syndrome,
which  often develops  when  immmunosuppression
reduces the immune surveilance, triggering reactiva
tion of ktent infection of the parasife. and causing
substantial increases in the reproductive cyele of lareae
{3, 6}, Conversely, approximately half of all patents
with chironie strongyloidiasis are asvmplomalic, and
the other half is associated with minhimal or intermittent
G sympioms (3). The morality of Strongyloides hyper-
infection svidrome 1 aporoximacely 50%, with a higher
mortality in extraintestinal strongyloidiasis (3. Our
patient had S, stercoradis infection based on having a
rhabdiliform tarva of the parasite found in stool from
the fleostomy stonw; however, she was asymptomatic,
Therefore, the infection in our patient might he
calegorized as & chronic sirongvioidiasis  withow
mereased parasitic burden that is usually seen in
chronie Strongvigides infection. Furthermore, the donor
was a Filipino, therefore, this larva should be differen-
tated from that of Capilaria philippinensis, which may
alse cause autoinfection (7). The larva in our patient
had a clubr-shaped snterior end, short buccal cavity, and
shap poitted el and there were no stichocovies
surrcunding the esophagus, which suggesied ithat this
was nol a lrva of O philippinensis (7).

Hematologic malignancy, stem cell or solid organ
transplantation,  hvpogammaglobulinemia,  human
immunodeliciency virus, hwman Teell lymphotropic
virus-1, and the use of mmanosuppressive agents are
common risk factors for severe 8 stercoralts mfection
(1, 6. 5. {ur patient was an intestinal transplas
recipient and had received unmunosuppressant ireak
ment; thus, she had an ncreased risk for such
infection. Various mmunosuppressants used for organ
iransplaniation may have different effecis on the
parasites. Coriicoslercids, which were used n our
patiens, are considered a major sk factor for severe
Strongyloides infection (3). Tacrolimus, the primary
immunosuppressant used I Intestinal fransplantalion

ylordes
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and also used in our patient, does not have anthelimintic

effects and may have enhanced the risk of parasite
infection in our pmivm {6, 9. By contrast, although
cvclosporine s an immunesuppressant, It exerts direct
andiparasitic activity i mice 6, 103 and may prolect
against Strowgyloides nfection; however, it 1s ot used
routinely i intesiinal transplantation (3).

5. stercoredis fections have beern reported i heart,
ver. kidney, intestine, lung, pancreas, hone marrow,
and combined heart and Kidney transplan patients (1,
201116). Most cases of strongylordiasis in transplans
recipients are caused by reactivation of latent infection
i recipients (3, 6, 173, whereas only a few cases of
strongyloidiasis are '("<"§1air<*(i fram the doner (1.2, 6,
12, 18}, Donor dertvation is diffieult (o prove, especially
when the recpient i from an endemic region and may
have been infected before or afler transplantation (13,
Two reciplents of renal allografis from a single donor
developed Strongyioides hryperinfection svndrome, and
such mfection was thought 1o be acquired from the
donor; however, this could nol be proved by examin
ations of the astopsy meterial or serofogical studies of
ihe dopor (18, Another report mentioned 2 renal
allograft recipients who developed Strougylpides hvper
infection syndrome  after receiving organs from a
common donor who was found to have posilive serum
Strongyloides antihody using enzvinedinked immune.
sorhent assay (FLISAY (1), In addition, the donor was
considered the source of strongvloidiasis in & panereas
allegraft recipient, because the recipient was not
exposed to an endemic arcas the donor was refrospec-
tively confirmed to have an infection using BLISA.
However, otlier organ recipients from the same donor
are reported 1o be asvmplomatic (12). Furthermore, o
comimion donor was considered the source of Sfrmng
infection in liver and kidnevepancreas trans
plant recipiends; the donor relrospoctively
posilive for S stercoradis mmunovlobulin G
antibody (2}

Regarding  intestinal  transplantation, the risk of
developing  donoracquired  strougyloidiasis may  be
greater in intestinal transplant recipients hecause ihe
infestinal tract is the site of latent ifection (6). Related
Herature reported 1 intestinal transplant recipiont who
had Strongvleides infection, which was Emmi hegized 1o
be acquired from the donor (). That patient developed
Strongyloides Tvperinfection syndrome 7 months after
trapsplantation, and the donor was considered the
source of such infection because the recipient had no
history of eosinophilia, G symiploms, sick contact, or
ravel to endemic area; previous bopsies of the grafi
did not demonstrate 8 sfercoraliz; and the donor was a
Honduran man Heing in Florida ), However, previous
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medical records of the donor were not described in that
report, and the history of the donor regarding Gl
symptoms,  parasite  infection, or eosinophilia was
unclear.

The 8. stercoralis infection in our patient may have
originated  from severas] sources. including & new
infection during her hosp italization after transplants
fion, reactivation [rom a latent infection, or transnds
sion from the donor. New infection was considered
undikely. because she did not leave the hospiial after
transplantation and had no knoewn cose contact witls
anyone who may have been infected with Strongyloides
after transptaniation. In addiion. sur hospital had
no patients with such infection in the past 3 vears.
Ancther possibility s reactivation from a  latent
& stercovalis infection. However, our patient lived in
Taiwan, which s not an endemic area of S stercoralis
(4. Although a recent report found that the nomber of
Strongyioides infections was increased iun Tatwan, the
ncrease was mavly i the indigenous people in the
eastern part of Tatwarn, not i Han Chinese or people
living in the western part of Tatwan (19, Furtherniore,
leptospirosis was considered an important underiving
factor for strongyioidiasis. and alcoholism was one of
the reasons why indigenous males had a2 higher
irfection rate than Han Chinese males 9. Our
patient 18 a Taiwanese (also a Han Chinese) girl who
fived in the western part of Tatwan, and did not drink
aleohol or have leptospirosis, Thus, she did not have
the nsk factors (o have mereased chance of Strongylo-
ides mfection in Tabtwan. She had no history of traveling
to endemic areas of 5 stereorglis or walking outside
with bare feet. In addition, she had no eosinophilia,
skin rash, and no ova or parasites on stool examination
hefore transplantation.

Furthermore, although she had been treated with
rmunosuppressant for pvenile rheumatoid arthritis
simce she was 12 vears old, there was no evidence of
parasite infection during that period. In addition, both
corticosteroids and etanercept (an anti-tomor necrosis
factor-v agent) block the hmmune sysiem, which mav
make the pre-existing Strongylaides infection worse. 10is
udikely that this girl had a chronic Strongvieides
infection pre-transplant, as steroids and  etanercept
would have predisposed her (o more severe infection,
which likely would have manilested ?‘Jr‘.—:ia)i e the trans
plant. However, only a single stool study would have
been msuflicient to diagnose this nlecton pre-rans-
plant. In addition. no antibody testing was done
presfransplant, so the possibility that this could be
recipient-lerived cannot be completely excluded. As a
whole, reactivation of latent infeclion was less fikely;
however, this possihbility cannot be excluded completely,

ail infectious Disasse

Iy com'rz‘mi' the most probable seurce of the nfection
was the donor. The donor s {rom the i"hiiipgaimw
which is an endemic area of S sfercovalis (1 i
addition, the donor had marked eosinoyphiiia t}é Hy o
L8.3%, although we did not know whether he had (]
symptoms previously, However, the intestinal gralt in
our patient had ne mucosal change, which 18 inconsis
tent with the literature that intestinal mucosal changes
are often present even in patients with mild svinptoms
(205, We did not know why there were no mucosal
lesions detected from the endoscopy examination in
our patient. We speculate that this might be related 0
the low E_}(Ih-t&uii.(‘ burdenr in the intestine and the
Blopsied  specimen  nel  representing  the  whole
intestine.

The diagnosis of S, stercorals infection i onr patient
was straightforward because the Jarva was noted in the
stool from the ileostomy stoma. However, such infec
ton may be overlooked. The absence of eosinaphilia
cannot exclude Strongyloides infection, because only
5G-80% patienis manifest eosinophilia (3. I addition,
examination of ova and parasites in stool has reladvely
inferior sensitvity because larvae are excrefed b small
quantiies and intermittently; a single spechmen has a
sensitivity of only 15-30% (5). More frequent sioo)
examinations, as performed for our patient, may
merease the sensitivity. In recent years, mare specific
tewts, including Strongyloides 1g( BLISA antibody test
g, lucilerase immunoprecipitation system o detect
8. stercorafis-specific antibodies, and reallime polymer
age chain reaction meihnd have been developed (o
mmprove diagnoses (3, 8. These methods may be used
to sereen patients from an endemic area, or patienis
with G svmptoms or eosinophilia belore transplanta-
Uor (3. 81 Although Strosgyivides sereening is uor
roufinely recommended for donors, it may be consid-
ered in bighrisk donors, even if eosinophilia is not
present  {(2), However, pre-trapsplant screening of
donors may be difficult, because the tme interval
between the appearsnce of 4 potential donor and organ
procurersent is offen short.

In conclusion. we present the case of a reciplent of an
intestinal transplant who developed S stercoralis infec.
tion, which was considered 1o be l.rdzwnsa'é'e-'>(§ o the
donor. The patient was {ree of infection 7 months after
wermectin reatment. Because this infection may pro-
gress to Stiongvloides hyperinfection syndrome, which
is associated with 1 high mortality vate in innnunocom:
promised ransplant patent. early diagnosis and treat-
ment are crucind (2, 31 The serendipitously early
detection of such infection in our patient before
development of symptoms, and  proper treatment,
might have averted a catasirophic event. This case




indicates the importance of considering the possibility
of S stercoralis infection  in mitestinal  transplant
reciplents, and the possibility that this mfection rpht
he transmitted from the donor.
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