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Background: Rare infections that are atypical for Central Europe are increasingly relevant due to global
migration, climate change, and the widespread use of immunosuppressive therapies. Diagnosing such in-
fections is often delayed or missed entirely because conventional testing relies on prior clinical suspicion
and region-specific test panels. Hypothesis-free metagenomic next-generation sequencing (mNGS) offers
a promising diagnostic strategy in these cases.
Keywords: Case Presentation: We report a case of disseminated Strongyloides stercoralis (S. stercoralis) infection with
NGS hyperinfection syndrome in a man undergoing B-cell-depleting lymphoma therapy. The patient presented
Strongyloides with gastrointestinal and pulmonary symptoms, weight loss, and eosinophilia. Conventional microbiolog-
:;1223;";?53’ . ical and serological testing failed to identify a cause. Diagnosis and relevant bacterial and fungal coin-
ppression fection were established using mNGS (DISQVER) from blood-derived cell-free DNA. Treatment with iver-
mectin and albendazole led to rapid clinical improvement, and the patient recovered completely.
Conclusion: This case illustrates the diagnostic challenges posed by rare infections in immunocompro-
mised patients in nonendemic regions. It highlights the growing need for broad, rapid, and hypothesis-
independent diagnostic tools such as mNGS, which can play a key role in identifying unexpected
pathogens and guiding early targeted therapy in high-risk populations.
© 2026 The Author(s). Published by Elsevier Ltd on behalf of International Society for Infectious
Diseases. This is an open access article under the CC BY license
(http://creativecommons.org/licenses/by/4.0/)

tors: global migration, international travel, climate change, and
the growing use of long-term immunosuppressive therapies in on-

Introduction

Infectious diseases caused by rare or geographically atypical
pathogens are expected to become increasingly relevant in Cen-
tral Europe [1]. This trend is driven by several converging fac-

List of abbreviations: mNGS, metagenomic next-generation sequencing; CT, com-
puted tomography; PCR, polymerase chain reaction; ELISA, enzyme-linked im-
munosorbent assay; CRP, c-reactive protein; BID, twice daily (from the Latin “bis in
die”); CNS, central nervous system; BAL, bronchoalveolar lavage; IF], invasive fungal
infection; EORTC/MSG, European Organization for Research and Treatment of Can-
cer/Mycoses Study Group.
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cology, hematology, and transplant medicine. While most diag-
nostic strategies rely on clinical suspicion and targeted testing,
this approach is prone to failure when unfamiliar or unexpected
pathogens are involved.

Strongyloides stercoralis, the causative agent of strongyloidiasis,
is a parasitic nematode endemic to tropical and subtropical re-
gions. In nonendemic areas such as Germany, infections are rarely
diagnosed and possibly often overlooked [2], especially in their
chronic or subclinical form [1,3,4]. However, in immunocompro-
mised patients, even latent infections can lead to hyperinfection
or disseminated disease with a high fatality rate [1,3-5].

This case report describes a patient with hematologic ma-
lignancy and disseminated strongyloidiasis, diagnosed through
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metagenomic next-generation sequencing (mNGS) of blood-derived
cell-free DNA. The case illustrates both the diagnostic limitations of
conventional testing in immunosuppressed hosts and the clinical
utility of hypothesis-free, broad-spectrum molecular diagnostics. It
also underscores the growing need for awareness and prepared-
ness in dealing with rare infections in nonendemic settings.

Case report

A man in his 60s originating from Iran (last visit 2016, no
further stays abroad) with mantle cell lymphoma presented to
our emergency department with progressive gastrointestinal symp-
toms, including nausea, weight loss (7 kg in 3 weeks), bloating,
melena, and abdominal pain. He had received prior immunother-
apy, including rituximab, ibrutinib, and venetoclax as part of a clin-
ical trial (MCL Elderly III; EudraCT-Nr.: 2020-002935-30). At the
time of admission, maintenance therapy with ibrutinib and vene-
toclax was already paused for 3 weeks due to unexplained wors-
ening of clinical status over the last few weeks. The Last Rituximab
application was 6 weeks ago.

On clinical examination, the patient was cachectic and de-
pendent on low-flow oxygen. Laboratory tests revealed ele-
vated c-reactive protein (CRP) (175 mg/l, reference <5 mg/l),
hypoproteinemia (albumin 20 g/l, reference range 32-46 g/l),
eosinophilia (1.4 x 10%/1; reference <05 x 10°/1), and pro-
found lymphopenia (CD4* 215/ul, CD8* 294/ul, CD19* 0/ul, ab-
solute lymphocytes 1209/ul). Computed tomography (CT) imag-
ing showed terminal ileitis and bilateral pulmonary ground-glass
opacities without Strongyloides-specific patterns. Empiric treatment
with piperacillin/tazobactam and azithromycin was initiated. Gas-
troscopy revealed mucosal inflammation with fibrinous exudates
but no bleeding source.

Initial microbiological testing, including stool culture, stool and
respiratory multiplex polymerase chain reaction (PCR), and serolo-
gies for Strongyloides and Schistosoma, remained negative. Of note,
enzyme-linked immunosorbent assay (ELISA)-based serology and
real-time PCR testing for Strongyloides spp. had to be performed in
an external laboratory, resulting in an 8-day delay between sam-
ple collection and results. Further stool collection was delayed due
to paralytic ileus. On day 6, the patient’s condition deteriorated
with rising CRP (304 mg/l), lactate dehydrogenase (563 U/l, refer-
ence <245 U/1), persistent eosinophilia (2.5 x 109/1), and new on-
set confusion. Suspecting drug-induced pneumonitis/colitis or lym-
phoma involvement, corticosteroids were started, but clinical sta-
tus continued to decline. In this setting of clinical deterioration
with an obvious infectious cause and the underlying pathogens still
unidentified, mNGS of cell-free plasma DNA was performed (DIS-
QVER, Noscendo GmbH), which detected S. stercoralis (121 reads)
as well as Enterobacter cloacae (60 reads) and Aspergillus fumiga-
tus (25 reads) with a 3-day turnaround time (day 10-13). Accord-
ingly we received positive results for Enterobacter cloacae (106/ml)
as well as elevated Galactomannan antigen (0,51, reference <0.5
[Index]) from a bronchoalveolar lavage (BAL) sample 1 and 2 days
after mNGS findings and even higher Galactomannan antigen in
a blood sample collected 3 days after receiving the mNGS results
(1.45, cutoff <0.5 [Index]).

High-dose ivermectin (15 mg/day via nasogastric tube, equiva-
lent to 0.2 mg/kg for 73 kg), voriconazole, and meropenem were
started immediately (day 13), and corticosteroids were withdrawn.
The patient improved rapidly, and stool microscopy (Baermann
technique) and histopathology from gastric biopsies confirmed S.
stercoralis larvae 5 days after therapy initiation (Figure 1, day 18).
Cerebrospinal fluid analysis was negative (ELISA-based serology
and PCR test for Strongyloides spp.), but cranial magnetic resonance
imaging revealed nonspecific contrast-enhancing lesions, raising
suspicion for central nervous system (CNS) involvement. Therefore,
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albendazole (400 mg BID) was added due to limited CNS penetra-
tion of ivermectin. In line with the clinical improvement, the in-
flammation markers normalized, as did the eosinophil count, albeit
with a delay. The patient was discharged in good condition on dual
antiparasitic as well as antifungal therapy with weekly outpatient
appointments.

Albendazol was discontinued after 2 weeks treatment, and Iver-
mectin was continued for 8 weeks after complete resolution of
all symptoms, repeated negative Bearmann tests, normalization of
eosinophilia, and a negative mNGS follow-up test. Voriconazole
was continued for 10 weeks until normalization of galactomannan
levels.

Discussion

This case illustrates several key challenges in the diagnosis and
management of rare infections in immunocompromised patients in
nonendemic regions. S. stercoralis infections are rarely encountered
in Central Europe, but global migration and climate change may in-
crease their frequency [1,2]. In patients undergoing long-term im-
munosuppression, particularly with B-cell depleting agents, latent
infections may transform into life-threatening hyperinfection syn-
dromes with high mortality rates [1,3,5].

The clinical presentation in our patient—gastrointestinal symp-
toms, pulmonary infiltrates, and eosinophilia—was suspicious for a
helminth infection [3-5] but overlapped with more common dif-
ferential diagnoses such as bacterial enteritis, drug-induced pneu-
monitis, or lymphoma progression. Conventional microbiological
testing remained inconclusive: stool diagnostics were delayed by
ileus, and serologic tests for S. stercoralis were false negative, likely
due to complete B-cell depletion following rituximab, ibrutinib,
and venetoclax therapy. These limitations are well-documented
[3,4,6,7] and underscore the poor sensitivity of standard diagnos-
tic modalities in immunosuppressed hosts. It should also be men-
tioned that the external laboratory reports a sensitivity of 76% for
the Strongyloides ELISA test used, which therefore itself involves a
significant margin for false negative results. CT imaging remained
nonspecific, possibly due to a lack of differential diagnostic consid-
eration and missing experience.

Histopathological detection of helminths in gastric biopsies oc-
curred incidentally and with delay. By contrast, mNGS of cell-free
plasma DNA (DISQVER) provided rapid, hypothesis-free identifica-
tion of S. stercoralis along with possible relevant bacterial and fun-
gal co-pathogens. The sequencing result enabled targeted treat-
ment before definitive confirmation by stool microscopy was avail-
able. The clinical course also highlights the utility of mNGS in un-
covering unexpected infections without relying on prior suspicion
or pathogen-specific tests. The possible involvement of the CNS
could neither be confirmed nor ruled out with certainty, but the
initiation of albendazole therapy led to rapid neurological improve-
ment.

However, the high sensitivity of mNGS and the wide range of
pathogens also leads to susceptibility to contamination or irrele-
vant findings. Enterobacter cloacae pneumonia, first diagnosed by
the mNGS, could be confirmed by BAL. We considered the As-
pergillus fumigatus mNGS result as pathogenic, supported by a pos-
itive galactomannan test in blood and BAL, even though there was
no Aspergillus-specific radiological finding. Following EORTC/MSG
definition [8], only mycological evidence criteria for possible in-
vasive fungal infection (IFI) was met. So far, fungal mNGS find-
ings are not covered by the IFI definition as their diagnostic value
remains uncertain. Considering the presence of a fungal genome
in the blood, which signals invasive disease, the low likelihood of
contamination, and our center$ experience with over 1000 Disqver
tests performed on high-risk patients, we treat for IFI in this set-
ting.
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Figure 1. Conventional parasitological diagnostics. (a) Stomach biopsy with intracryptary foreign organisms consistent with a severe helminth infestation (circle). (b) Light
microscopic image of a Strongyloides stercoralis larva in the patient’s stool (Baermann technique).

To our knowledge, preventive screening for high-risk patients
is not generally recommended in Germany by existing guidelines.
Other countries and societies, such as the American Society for
Blood and Marrow Transplantation, recommend screening for spe-
cific risk factors and testing of patients at risk for infection [9].
This underscores the lack of awareness of S. stercoralis infections
in Germany and Europe.

Lacking prospective studies and interpretation guidelines, mNGS
requires clinical and infectious disease experience to interpret the
findings. Limited, mostly retrospective data of mNGS performance
are available in bloodstream and CNS infections [10,11]. Technically,
pure germ identification without resistance testing alone may be of
limited clinical use. We therefore recommend mNGS as a supple-
ment to, rather than a replacement for, conventional microbiologi-
cal diagnostics to improve outcomes in high-risk populations.

Conclusion

This case demonstrates the diagnostic complexity of rare infec-
tions in immunocompromised patients and underscores the limi-
tations of conventional test strategies. mNGS of cell-free DNA pro-
vided rapid, accurate, and actionable identification of S. stercoralis
in a setting where standard diagnostics failed. As immunosuppres-
sive therapies become increasingly common and global mobility
rises, the integration of hypothesis-independent diagnostic tools
such as mNGS may be crucial to ensure timely detection and man-
agement of uncommon pathogens in this cohort.
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