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Abstract

Background: Pseudomelanosis or melanosis duodeni is seen in as-
sociation with drugs, microorganisms or occasional bleeding, usually
from peptic ulceration. We present a case of Strongyloides stercoralis
presenting as pseudomelanosis duodeni during anemia workup after
patient’s initial presentation as eosinophilic pneumonia.

Case presentation: The patient is a 77 year-old female with a his-
tory of diastolic congestive heart failure, chronic kidney disease, dia-
betes mellitus, and hypertension who presented for evaluation of
black stool. Two months earlier, in her prior admission for acute
eosinophilic pneumonitis, the patient’s hematocrit was 26%. In her
current admission with heme-positive dark stool on exam, the hema-
tocrit dropped to 19%. The patient underwent esophagogastroduo-
denoscopy to identify the source of bleeding. The upper endoscopy
revealed three non-bleeding ulcers in the gastric antrum and discolor-
ation of the duodenal bulb and second portion of the duodenum. By
histology, the duodenal biopsies showed areas of hemosiderin-laden
macrophages in the lamina propria, focal helminth eggs and larvae in
the crypt lumen with sizes ranging from 35-65 microns x ~20 microns.
Polymerase chain reaction of the paraffin embedded tissue with 28S
primer set detected Strongyloides stercoralis DNA, confirming the his-
tologic findings. Given the confirmation of Strongyloides stercoralis,
the patient’s initial presentation of eosinophilic pneumonia (Loeffler
syndrome) may be a result of the parasitic infection or the success-
ful response to steroid treatment for acute eosinophilic pneumonia
caused Strongyloidiasis hyperinfection. The patient’s symptoms were
improved with lvermectin and hematocrit level increased to 28%.

Conclusions: This case highlights the importance in recognition of
helminth infection in the evaluation of eosinophilic pneumonia and
pseudomelanosis duodeni.
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Background

Strongyloides stercoralis is found in tropical and subtropi-
cal areas across the globe and is more prevalent in rural and
remote areas or those with poor sanitation. The parasite’s life
cycle alternates between free-living and parasitic cycles which
include autoinfection. Autoinfection is of importance because
this can result in persistent infection even after residing in a
non-endemic area and may contribute to hyperinfection syn-
drome [1]. Here we present a case of Strongyloides stercoralis
presenting as pseudomelanosis duodeni during anemia workup
after patient’s initial presentation as eosinophilic pneumonia.

Case presentation

A 77-year-old female with a past medical history of chron-
ic kidney disease, diabetes mellitus, labile hypertension and
anemia presented to the hospital with one month duration of
shortness of breath, recent fever, chills, nausea, vomiting, and
body aches. Although the patient is originally from Korea and
has extensively traveled throughout Asia in the past, she did
not report any recent travel history within past three years. She
also had no history of gastrointestinal disease or colon cancer.
On examination she was found to have diastolic heart failure
with pulmonary hypertension and acute hypoxemic respiratory
failure with patchy consolidations in the right lung and diffuse
bilateral ground glass opacities. Antibiotic and diuretic thera-
pies were initiated however the patient had persistent pulmo-
nary infiltrates and peripheral eosinophilia. A Bronchoalveolar
Lavage (BAL) was performed and was found to have an eosino-
philic predominance of 32% eosinophils (reference range 0-1%).
Although patient reported to have one month duration of short-
ness of breath, she was thought to have eosinophilic pneumo-
nia as a result of starting a new medication, allopurinol, two
weeks prior to admission. She was discharged home on a pred-
nisone taper and instructed to follow up with a pulmonologist.
In the interim the patient’s chest X-ray improved, although the
patient remained short of breath and had an acute worsening
of anemia. One month later the patient presented with diffuse
weakness, dark, loose stools, increased dyspnea, abdominal
distention, nausea, puffiness of her face and persistent anemia.
Endoscopy revealed three non-bleeding ulcers in the gastric
antrum, diffuse discoloration of the duodenal bulb and second

portion of the duodenum (Figure 1a). By histology, the duode-
nal biopsies showed areas of hemosiderin-laden macrophages
in the lamina propria, helminth larvae in the crypt lumen with
sizes ranging from 35-65 microns x ~20 microns (Figure 1 b,c)
and focal helminth eggs (Figure 1d). The histopathologic differ-
ential included Strongyloides stercoralis, hookworm, or Ascaris
spp. Polymerase Chain Reaction (PCR) of the paraffin embedded
tissue with 28S primer set detected Strongyloides stercoralis
DNA, confirming the histologic finding (Figures 2a,b). Steroids
were discontinued and the patient was started on Ivermectin
with subsequent improvement in her acute symptoms and he-
matocrit increased to 28%. In the most recent visit, the patient’s
dyspnea on exertion has improved with diuretics, 40 mg torse-
mide daily. In addition, hematocrit continued to increase to 31%
and hemoglobin increased to 10.4 g/dL (Table 1).
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Figure 1: Endoscopy and histology of the duodenum. (A) Diffuse
discoloration of the duodenal bulb and second portion of the duo-
denum. (B) Histologic sections showed duodenal biopsies with
areas of hemosiderin-laden macrophages in the lamina propria
(white arrow), helminth larvae in the crypt lumens and focal cir-
cled cluster of helminth eggs (H&E, 200x magnification). (C) Hel-
minth larvae with sizes ranging from 35-65 microns x ~20 microns
in the crypt lumens (H&E, 400x magnification). (D) Focal cluster of
helminth eggs along the surface of foveolar epithelial cells (H&E,
1000x magnification). j
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Figure 2: Molecular Identification of S. strongyloides by 28S PCR. (A) Capillary electrophoresis image of 28S rDNA PCR results. Lanes 1 and
2, technical replicates with identical 667 bp product; lane 3, control amplification without PCR inhibition; lane 4, positive control; lane 5,
negative control; lane 6, molecular weight ladder. (B) partial alighment (Clustal Omega) of sequenced PCR product, 609 bp after primer
trimming, to most similar sequences identified by Blast analysis against the NCBI nr/nt database (99.84% sequence identity) with a single,
\\spurious indel (arrowhead) due to a sequencing ambiguity in the proximal 5’ region. j
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\/ Table 1: Chronological summary of inpatient and outpatient laboratory values in 10 month period. |
o

Dates Hemoglobin (g/dL) Hematocrit (%) Serum Iron (mcg/dL) Disease progression
08/2019 7.7 29 17 Inpatient admission
09/2019 8.2 26 Discharged wiFh low-dose

steroids
10/2019 7.3
11/2019 5.8 19 27 Upper endoscopy
12/2019 7.7 Ivermectin therapy
01/2020 9.0 28 71
02/2020 10.2
03/2020 9.4
04/2020 9.8 31 78
05/2020 9.4
06/2020 10.4
Discussion nin or lipofuscin within macrophage lysosomes [4]. On endos-

This case highlights an important differential of strongyloi-
diasis in the evaluation of eosinophilic pneumonia and pseudo-
melanosis duodeni. Eosinophilic pneumonia can be idiopathic
or secondary to drugs, toxins, infections, asthma and systemic
syndromes. Other entities to consider in this differential in-
clude drug reaction with eosinophilia and systemic symptoms
(DRESS) syndrome and Loeffler syndrome. DRESS syndrome is a
cutaneous and systemic drug reaction which can present with
fever, skin eruption and peripheral eosinophilia. A challenging
diagnostic dilemma associated with DRESS syndrome is the pro-
gressive worsening of symptoms after the withdrawal of the of-
fending agent [2]. Loeffler syndrome is a specific eosinophilic
pneumonia which is transient and associated with the trans-
pulmonary passage of parasitic larvae resulting in peripheral
eosinophilia and radiographic infiltrates. It is most commonly
associated with Ascaris lumbricoides, Strongyloides stercoralis
and hookworms [3].

In our patient’s case, the cause of her initial clinical presenta-
tion with eosinophilic pneumonia is not entirely clear, particu-
larly since symptom severity may be subjective or complicated
by underlying disease. Our patient complained of shortness of
breath prior to starting allopurinol and was found to have eosin-
ophilia on BAL. This sequence of symptoms before drug expo-
sure argues against allopurinol as the cause of her eosinophilic
pneumonia. If Strongyloides stercoralis was on the initial differ-
ential, analysis of BAL for organisms may have proved valuable.
After discontinuation of allopurinol and initiation of corticoste-
roid treatment, the patient experienced persistent shortness of
breath with radiographic improvement of her pneumonia and
worsening gastrointestinal symptoms. These observations indi-
cate the exacerbation of the gastrointestinal manifestations of
her helminth infection, but do not definitively resolve the cause
of her pulmonary symptoms.

About one month after treatment with corticosteroids, our
patient presented with symptoms of anemia, black stools, ab-
dominal pain, puffiness of the face and endoscopic findings of
pseudomelanosis duodeni. Pseudomelanosis duodeni is a clini-
cally rare condition with pigmented macrophages in the lamina
propria of the duodenum secondary to hemosiderin, lipomela-

copy, the findings are often incidental, and the appearance can
be a striking speckled black pigmentation of the duodenal mu-
cosa. The pathogenesis of pseudomelanosis duodeni is not fully
understood but associated with a variety of medical conditions
such as hypertension, chronic kidney disease, diabetes mellitus,
gastrointestinal bleeding, oral iron intake and medications. It is
more common in the sixth and seventh decade of life with a
female predominance [5]. Other conditions that may be con-
sidered in the context of these endoscopic or histologic findings
include brown bowel syndrome, hemosiderosis/hemochroma-
tosis or malignant melanoma [4].

In our patient’s case, biopsy of the duodenum revealed or-
ganisms within the crypts, which were later confirmed to be
Strongyloides stercoralis. The previous treatment with steroids
for eosinophilic pneumonia likely resulted in suppression of the
patient’s immune system leading to hyperinfection by a chronic
infection of Strongyloides stercoralis which then presented with
gastrointestinal bleeding and anemia. In our patient the iron de-
ficiency anemia is secondary to the inflammation of the intes-
tinal mucosa exacerbated by hematophagism and bleeding ul-
cers as result of S. stercoralis infection itself [6]. Treatment with
corticoids is the most important risk factor to develop S. ster-
coralis hyperinfection. The metabolites from corticosteroids re-
semble hydroxyecdysone, an ecdysteroid hormone that induces
the transformation of rhabditiform larvae to infective filariform
larvae, subsequently increasing the rate of autoinfection [7].

Diagnosis of strongyloidiasis can be made by the microscopic
identification of rhabditiform or filariform larvae in the stool,
duodenal fluid, biopsy specimen and sputum. Serial samples
are typically required due to low parasite burden and low larval
output [1]. In stool samples, Baermann’s method and agar plate
culture methods are used to isolate the nematode larvae from
stools [8]. Koga agar plate culture can be diagnostic, whereby
fresh stool is incubated on an agar plate, and the larvae of hel-
minths move across the plate, creating characteristic tracks in
the subsequent bacterial growth. In our patient we performed
only once both microscopic examination by Trichrome perma-
nent stain on concentrated stool sample and Koga agar plate
culture method. Both results were negative, highlighting the
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need for serial sampling. Unfortunately, additional samples
could not be obtained in our case. Antibody detection by En-
zyme Immunoassay (EIA) has the highest sensitivity (290%) of
antibody based tests for Strongyloides infection diagnosis mak-
ing it the recommended test by the Center of Disease Control,
if serology is to be pursued. However, serology assays have
significant cross-reactivity with a variety of helminths, ham-
pering their use in endemic areas and do not differentiate be-
tween past and current infection [9-11]. PCR methods can be
employed to detect Strongyloides spp. in fresh, frozen or non-
formalin fixed stool specimens, but these assays are not widely
available at this time [1]. The use of broad-range fungal PCR on
paraffin embedded tissue is not validated, but can detect Stron-
gyloides stercoralis because there is enough overlap in primer
binding sites for the 28S rDNA locus [12].

A parasitic infection such as Strongyloides stercoralis should
be included in the differential for eosinophilic pneumonia
among those patients with a travel history, however remote.
This case highlights the overlap in the clinical presentations of
DRESS and Loeffler syndromes, and how these diagnoses can be
intertwined. Chronic strongyloidiasis is generally asymptomatic,
and treatment with steroids may lead to hyperinfection, as is
suspected in our clinical case.
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