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Abstract

Background: Strongyloidiasis is a gastrointestinal parasitic infection caused by percutaneous infection with Strongyloides
stercoralis. Digestive symptoms such as diarrhea and abdominal pain are the main manifestation, but serious infections such
as septicemia, purulent meningitis, and bacterial pneumonia may occur in individuals harboring human T-lymphotropic virus
type 1 (HTLV-1) or who are immunocompromised. Although coinfection with Strongyloides stercoralis and HTLV-1 can lead to
chronic strongyloidiasis and a disseminated form of the disease, there is a high rate of response to the anthelmintic
ivermectin.

Case presentation:We report a case of strongyloidiasis infection syndrome that was difficult to differentiate
from immune reconstitution inflammatory syndrome (IRIS) for various reasons. The patient had been treated
with the corticosteroids tacrolimus (Tac) and mycophenolate mofetil (MMF) for systemic lupus erythematosus
(SLE) with lupus nephritis and pancytopenia. When the steroid was reduced, she developed cytomegalovirus
(CMV) enteritis, and her respiratory status rapidly deteriorated immediately after the withdrawal of Tac and
MMF. It was difficult to distinguish immune reconstitution inflammatory syndrome from strongyloidiasis
infection syndrome because stool cultures were negative and eosinophils were not increased. Bronchoscopy
revealed viable Strongyloides, leading to a diagnosis of strongyloidiasis infection syndrome, but the patient
died despite treatment.

Conclusions: Both corticosteroid therapy and HTLV-1 infection can be associated with a decrease of eosinophils,
despite the presence of parasitic infection. In conclusion, even if multiple culture tests are negative, the risk of parasitic
infection should be assessed in patients receiving immunosuppressants and steroids even in non-endemic areas.
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Background
Strongyloidiasis is a parasitic infection caused by percu-
taneous infection with the nematode Strongyloides stercor-
alis from the soil. Strongyloides species are widely
distributed in the tropics and subtropics, and it is esti-
mated that between 30 and 100 million people are in-
fected with S. stercoralis worldwide. Strongyloidiasis
usually progresses subclinically or with mild abdominal
symptoms, but some patients may develop disseminated
strongyloidiasis with sepsis, pneumonia, and meningitis.
Patients at high risk of S. stercoralis infection and infection
include those receiving heavy corticoid therapy (because
of organ transplants, cancer or autoimmune diseases),
those with HTLV-1 coinfection, and chronic alcoholics.
The first-line agent for treatment is ivermectin, and the
eradication rate is high when it is administered daily for 2
weeks, after confirmation of negative conversion of the
worms in culture.
We present a case of cytomegalovirus enteritis that oc-

curred during immunosuppressive therapy for SLE,
followed by strongyloidiasis infection syndrome, which re-
sulted in death despite daily administration of ivermectin.

Case presentation
The patient was a 66-year-old Japanese woman who had
immigrated from Okinawa, the only subtropical region
of Japan. She presented with a chief complaint of bleed-
ing tendency and had pancytopenia and serositis.
HTLV-1 was positive, but adult T-cell leukemia/lymph-
oma (ATLL) had not developed. Anti-ds-DNA antibody
was positive, and both protein and occult blood were
present in urine samples. Renal histopathology showed
the LNIV type, and SLE was diagnosed. The patient re-
ceived immunosuppressive therapy with prednisolone,
mycophenolate mofetil (MMF) and tacrolimus (Tac), in-
cluding high-dose intravenous steroid therapy, and her
nephritis, hypocomplementemia and pancytopenia
improved.

Two months after the start of immunosuppressive ther-
apy, she developed nausea and abdominal pain, and 1
month later she visited our hospital. On admission, she
also had severe leg edema and diffuse abdominal tender-
ness. Laboratory tests showed thrombocytopenia, elevated
levels of C-reactive protein, procalcitonin, and alkaline
phosphatase, and no eosinophilia. Cytomegalovirus
(CMV) pp. 65 antigen was markedly elevated and stool
culture tests was negative. Her nephritis had not worsened
and pancytopenia had not recurred. Computed tomog-
raphy (CT) showed thickening of the walls of the ascend-
ing colon, colon, and small intestine, an increase in the
density of the surrounding adipose tissue, and a fine
nodule in the middle lobe of the right lung. Lower gastro-
intestinal endoscopy demonstrated redness, edema, and
erosion from the cecum to the descending colon, but mul-
tiple stool culture tests using simple direct smears and the
Harada-Mori filter paper culture method were negative.
On the basis of these findings, the patient was diagnosed

as having cytomegalovirus enteritis. MMF and Tac were
discontinued, ganciclovir was administered, and she was
managed by fasting. Despite a temporary improvement in
her abdominal symptoms, they became aggravated again.
Her respiratory condition then worsened 8 days after ad-
mission, necessitating intubation. Because bacterial pneu-
monia and pneumocystis pneumonia were considered as
differential diagnoses, broad-spectrum antibiotics and an-
tifungals were administered, but her respiratory status did
not improve, and CT demonstrated diffuse infiltrative
shadows and exacerbations.
A paracentesis histopathology specimen of the cecum

demonstrated CMV-positive cells and S. stercoralis
worms (Fig. 1). Although repeated stool and sputum ex-
aminations revealed no eggs or worms, viable S. stercora-
lis worms was detected in bronchoalveolar lavage fluid
collected by bronchoscopy (Fig. 2 and Additional file 1).
Based on these findings, the patient was diagnosed as
having strongyloidiasis infection syndrome and received

Fig. 1 A paracentesis histopathology specimen of the cecum. a: HE stain (× 800 magnification) b: CMV stain (× 800 magnification). Some worms
and CMV-positive cells are evident
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200 μg/kg ivermectin daily starting at 15 days after ad-
mission. Though 400 mg albendazole daily was addition-
ally administered after 31 days of hospitalization, the
patient developed consciousness disturbance thereafter.
Cerebrospinal fluid examination showed an increase in
the protein level and cell count, but no S. stercoralis
worms. The patient died 38 days after admission.

Discussion and conclusion
S. stercoralis is a gastrointestinal parasitic nematode.
The worm is widely distributed in tropical and subtrop-
ical regions of Africa, Asia, and South America, and in
Japan it is endemic to Okinawa and Amami. In Japan,
there is an overlap between areas where Strongyloides
and HTLV-1 are endemic, and it is known that the rate
of S. stercoralis infection is twice as high in HTLV-1-
infected than in non-infected individuals [1].
Affected individuals may be asymptomatic or experi-

ence gastrointestinal symptoms such as abdominal pain,
bloating, and diarrhea. In addition, in patients with
HTLV-1 coinfection or those receiving steroid, large
numbers of intestinal bacteria may enter the blood with
the worms, resulting in serious infections such as pul-
monary mycoplasmosis, pyogenic meningitis and bacter-
ial pneumonia [2, 3].
Ivermectin is the first choice for treatment of strongyl-

oidiasis infection and usually administered twice at 2-
week intervals. If immunodeficiency or pulmonary le-
sions are present, ivermectin is administered daily until
fecal or sputum specimens are clear of the organism.
The effectiveness of ivermectin for eradication of S. ster-
coralis is high (98%), and there are no serious side ef-
fects. However, the deworming rate is known to be low
in the presence of HTLV-1 superinfection [4].
A diagnosis of strongyloidiasis should be suspected in indi-

viduals with clinical signs and symptoms and eosinophilia.
Definitive diagnosis of strongyloidiasis is usually based on the
detection of larvae in stools, but in cases of chronic infection

this may be insufficiently sensitive as the amount of intestinal
parasites is often very low. Although there have been many
case reports of disseminated strongyloidiasis and strongyloid-
iasis hyperinfection, the organism was detected by stool cul-
ture, unlike the present case [5].
One of the difficulties in this case was the difficulty in

differentiating between immune reconstitution inflam-
matory syndrome (IRIS) and strongyloidiosis infection,
as frequent stool and sputum cultures were negative and
no eosinophilia was evident, despite worsening of
respiratory symptoms immediately after discontinuation
of immunosuppressive drugs and up to the time of
bronchoscopy.
Given the expected presence of erosions and redness in

the duodenum in view of the long-term presence of stron-
gyloidiosis [3] and the fact that lower gastrointestinal en-
doscopy had revealed erosions extending from the cecum
to the inferior colon, we believe that strongyloidiasis had
spread throughout the patient’s intestine. Despite having
developed such severe strongyloidiosis, multiple stool cul-
ture tests continued to be negative. Multiple tests for the
presence of worm bodies, such as the direct smear method
and the Harada-Mori filter paper culture test, were per-
formed over several days. However, since several studies
have shown that the filter paper culture method is less
sensitive than the agar plate culture method [6], the ap-
proach we employed may have partly explained why stool
culture results remained negative.
The present patient’s respiratory condition deterio-

rated rapidly after withdrawal of the immunosuppres-
sant, and IRIS was considered as a differential diagnosis.
IRIS is an inflammatory reaction caused by reconstitu-
tion of a patient’s immune system upon functional re-
covery of monocytes, macrophages and NK cells, or
through an increase in CD4+ cell count, which triggers
an excessive immune response to any pathogenic micro-
organisms present in the body. IRIS can be secondary to
human immunodeficiency virus (HIV), drug-induced
hypersensitivity syndrome, autoimmune diseases, preg-
nancy, and internal malignancies. Disorders consistent
with IRIS include tuberculosis, cytomegalovirus infec-
tion, herpes zoster, and pneumocystis pneumonia. IRIS
in non-HIV occurs upon reduction and withdrawal of
immunosuppressants, such as prednisone or tumor ne-
crosis factor-alpha inhibitors [7]. In the present case,
only the immunosuppressive agent was withdrawn after
development of enteritis, and the steroid was not re-
duced. However, we concluded that involvement of IRIS
could not be completely ruled out because the cyto-
megalovirus enteritis occurred at the time of steroid
reduction.
Although S. stercoralis has been described as an IRIS-

associated pathogen, it has been underreported [8]. The
majority of these IRISs have occurred after ART therapy

Fig. 2 Photomicrograph of S. stercoralis (live rhabditoid larva)
detected in the bronchoalveolar lavage fluid (× 400 magnification)
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for HIV in patients with HIV-related chronic fecal
nematode infestation [9, 10], and there are very few re-
ports of patients who have received immunosuppressive
therapy for a short period of only 3 months.
Another issue in the present case was to identify

the factor that had played the most important role in
the fatal outcome [11]. CMV is an important oppor-
tunistic pathogen that causes morbidity and mortality
in immunocompromised patients, leading to symp-
toms such as fever, interstitial pneumonia, enteritis,
hepatitis, retinitis, and encephalitis. CMV infection
can be assessed through a variety of techniques, in-
cluding serology and histopathology for detection of
viral components, among which phosphorylated pro-
tein 65 (PP65 antigenemia), which is abundantly
present in viral fragments, is detected in peripheral
blood leukocytes by indirect immunofluorescence, and
for which early monitoring is indicated for patients
with SLE and other diseases requiring immunosup-
pressive therapy [12]. The present patient had been
treated with ganciclovir for CMV infection since the
time of admission, and her CMV pp65 continued to
decline without leukopenia, despite her worsening
condition. Although SLE is known to cause impair-
ment of consciousness and renal function, enteritis,
and pancytopenia, these features almost always vary
in parallel with biomarkers such as antibodies and
complement. The patient had no hypocomplemente-
mia or elevated antibody titers after initiation of re-
mission induction therapy for SLE until the time of
death. Therefore, we believe that CMV infection and
SLE were also unlikely to have been the main cause
of death. Although we suspect that strongyloidiosis
infection was a major factor involved in the fatal out-
come, the patient did not receive any sequential para-
sitological follow-up in view of the negative results of
culture tests, making it difficult to assess the severity
of strongyloidiosis over time. For the same reason, it
is difficult to conclude whether the patient would
have responded to ivermectin or albendazole. The
fatal outcome may have resulted from the ineffective-
ness of ivermectin on a background of HTLV1 posi-
tivity and renal impairment, or some other combined
interaction, such as the impact on MMF or Tac dis-
continuation on strongyloidiosis and IRIS.
As parasitic infection in a patient undergoing dose

reduction of immunosuppressants in a non-endemic
area is of considerable interest, we consider this case
to be of medical significance. In addition, being able
to present a video of living worms in the alveolar lav-
age fluid and to pathologically confirm worms with
CMV-positive cells are features of considerable inter-
est. In summary, this report has described a fatal case
of refractory strongyloidiasis infection secondary to

CMV infection during immunosuppressive therapy.
Parasitic infections should always be borne in mind
when administering immunosuppressants to migrants
from tropical or subtropical areas.
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1186/s12879-020-05195-0.

Additional file 1.

Abbreviations
HTLV-1: human T-cell leukemia virus type 1; IRIS: Immune reconstitution
inflammatory syndrome; Tac: Tacrolimus; MMF: Mycophenolate mofetil;
SLE: Systemic lupus erythematosus; CMV: Cytomegalovirus; ATLL: Adult t-cell
leukemia/lymphoma; CT: Computed tomography; HIV: Human
immunodeficiency virus

Acknowledgements
Not applicable.

Conflict of interest disclosure
The authors declare that they have no conflict of interest.

Authors’ contributions
CA wrote the manuscript. KK confirmed that the case presentation was
correct and advised on the draft of the discussion and conclusions. Y N gave
critical advice on the draft of the discussion and conclusions. MF approved
the submission of the final draft and gave instructions on which journal to
submit the thesis. All authors have read and approved the manuscript.

Funding
Not applicable.

Availability of data and materials
The datasets used and/or analysed during the present study are available
from the corresponding author on reasonable request.

Ethics approval and consent to participate
Not applicable.

Consent for publication
Written consent for publication was obtained from the patient for
publication of this case report and any individual person’s data in any form
(including individual details, images or videos). However, because the patient
died before the decision was made to submit this manuscript to the BMC
Journal, the written consent from the patient was on our hospital’s own
form rather than the BMC consent form. Using the BMC consent form, we
renewed written consent from the patient’s daughter for publication of this
case report and any individual person’s data in the BMC Journal. This paper
has been anonymized for the patient’s protection.

Competing interests
Not applicable.

Received: 17 March 2020 Accepted: 24 June 2020

References
1. Requena-Méndez A, Buonfrate D, Gomez-Junyent J, Zammarchi L, Bisoffi Z,

Muñoz J. Evidence-based guidelines for screening and Management of
Strongyloidiasis in non-endemic countries. Am J Trop Med Hyg. 2017;97(3):
645–52.

2. Eusebio-Ponce E, Anguita E, Paulino-Ramirez R, Candel FJ. HTLV-1 infection:
an emerging risk. Pathogenesis, epidemiology, diagnosis and associated
diseases. Rev Esp Quimioter. 2019;32(6):485–96.

Ashida et al. BMC Infectious Diseases          (2020) 20:470 Page 4 of 5

https://doi.org/10.1186/s12879-020-05195-0
https://doi.org/10.1186/s12879-020-05195-0


3. Vadlamudi RS, Chi DS, Krishnaswamy G. Intestinal strongyloidiasis and
hyperinfection syndrome. Clin Mol Allergy. 2006;4:8. Published 2006 May 30.
doi:https://doi.org/10.1186/1476-7961-4-8.

4. Krolewiecki A, Nutman T. Strongyloidiasis. Infect Dis Clin N Am. 2019;33(1):
135–51.

5. Mukaigawar M, Narita M, Shiiki S, Takayama Y, Takakura S, Kishaba T. Clinical
Characteristics of Disseminated Strongyloidiasis, Japan, 1975–2017. Emerg
Infect Dis. 2020;3(26).

6. Vadlamudi RS, Chi DD, Krishnaswamy G. Intestinal strongyloidiasis and
hyperinfection syndrome. Clin Mol Allergy. 2006;4(8).

7. Shiohara T, Kurata M, Mizukawa Y, Kano Y. Recognition of immune
reconstitution syndrome necessary for better Management of Patients with
severe drug eruptions and those under immunosuppressive therapy.
Allergol Int. 2010;59:333–43.

8. Bar-Yoseph H, Zohar Y, Lorber M. Strongyloidiasis-Related IRIS. J Int Assoc
Provid AIDS Care. 2017;16(1):8–10.

9. Walker NF, Scriven J, Meintjes G, Wilkinson RJ. Immune reconstitution
inflammatory syndrome in HIV-infected patients. HIV AIDS (Auckl). 2015;7:
49–64. Published 2015 Feb 12.

10. Ahmadpour E, Ghanizadegan MA, Razavi A, et al. Strongyloides stercoralis
infection in human immunodeficiency virus-infected patients and related
risk factors: a systematic review and meta-analysis. Transbound Emerg Dis.
2019;66(6):2233–43.

11. Choo HMC, Cher WQ, Kwan YH, Fong WWS. Risk factors for cytomegalovirus
disease in systemic lupus erythematosus (SLE): a systematic review. Adv
Rheumatol. 2019;59(1):12. Published 2019 Mar 18.

12. Lino K, Trizzotti N, Carvalho FR, et al. Pp65 antigenemia and
cytomegalovirus diagnosis in patients with lupus nephritis: report of a
series. J Bras Nefrol. 2018;40(1):44–52.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Ashida et al. BMC Infectious Diseases          (2020) 20:470 Page 5 of 5

https://doi.org/10.1186/1476-7961-4-8

	Abstract
	Background
	Case presentation
	Conclusions

	Background
	Case presentation
	Discussion and conclusion
	Supplementary information
	Abbreviations
	Acknowledgements
	Conflict of interest disclosure
	Authors’ contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	References
	Publisher’s Note

