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CLINICAL CARE CONUNDRUM

Buried Deep
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 This icon represents the patient’s case. Each paragraph that follows represents the discussant’s thoughts.
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A 56-year-old-woman with a history of HIV and locally 

invasive ductal carcinoma, recently treated with mas-
tectomy and adjuvant doxorubicin and cyclophosphamide 
and now on paclitaxel, was transferred from another hospi-
tal with worsening nausea, epigastric pain, and dyspnea. 
She had been admitted multiple times to both this hospital 
and another hospital and had extensive workup over the 
previous 2 months for gastrointestinal (GI) bleeding and pro-
gressive dyspnea with orthopnea and paroxysmal nocturnal 
dyspnea in the setting of a documented 43-lb weight loss.

The patient presents with two clusters of symptoms in the con-
text of chemotherapy regimens following mastectomy for local 
breast cancer. The first cluster of nausea, epigastric pain, and 
weight loss indicates upper-GI dysfunction/pathology, such as 
gastroparesis from paclitaxel-induced autonomic neuropathy 
given onset of symptoms following paclitaxel chemotherapy. 
The pretest probability of this is fairly high; however, in light 
of the GI bleeding, it is prudent to evaluate for other etiolo-
gies. The absence of vomiting does not exclude gastroparesis. 
Other considerations would be peptic ulcer disease or, less 
likely, the development of a gastric malignancy. A mechani-
cal cause of gastric outlet obstruction from her known cancer 
is unlikely in this patient with localized breast cancer and re-
cently completed chemotherapy, as breast cancer is unlikely 
to metastasize to the stomach. Preliminary workup would con-
sist of computed tomography (CT) scan of the abdomen and 
an esophagogastroduodenoscopy (EGD) to further evaluate 
these etiologies. The second cluster of dyspnea, paroxysmal 
nocturnal dyspnea, and orthopnea suggests heart failure, giv-
en recent treatment with doxorubicin, and prompts consid-
eration of anthracycline-induced cardiomyopathy. Work-up 
would include obtaining a transthoracic echocardiogram (TTE) 
to look for a decrease in her ejection fraction. 

 
Her past medical history was otherwise significant 

only for the events of the previous few months.  
Eight months earlier, she was diagnosed with grade 3  
triple-negative (estrogen receptor, progesterone receptor, 
and human epidermal growth factor receptor 2) invasive 
ductal carcinoma and underwent mastectomy with nega-
tive sentinel lymph node biopsy. She completed four cycles 
of adjuvant doxorubicin and cyclophosphamide and most 
recently completed cycle three of paclitaxel chemotherapy.

Her HIV disease was controlled with an antiretroviral reg-
imen of dolutegravir/rilpivirine. She had an undetectable 
viral load for 20 years (CD4, 239 cells/μL 2 weeks prior to 
transfer).

Her social history included a 1-pack-year smoking his-
tory. She denied alcohol or illicit drug use. Family history 
included pancreatic cancer in her father and endometrial 
cancer in her paternal grandmother. She was originally 
from Mexico but moved to Illinois 27 years earlier.

Work-up for her dyspnea was initiated 7 weeks earlier: 
noncontrast CT of the chest showed extensive diffuse in-
terstitial thickening and ground-glass opacities bilaterally. 
Bronchoscopy showed no gross abnormalities, and bronchial 
washings were negative for bacteria, fungi, Pneumocystis ji-
rovecii, acid-fast bacilli, and cancer. She also had a TTE, which 
showed an ejection fraction of 65% to 70% and was only sig-
nificant for a pulmonary artery systolic pressure of 45 mm Hg. 
She was diagnosed with paclitaxel-induced pneumonitis and 
was discharged home with prednisone 50 mg daily, dapsone, 
pantoprazole, and 2 L oxygen via nasal cannula.

Two weeks later, she was admitted for coffee-ground 
emesis and epigastric pain. Her hemoglobin was 5.9 g/dL, 
for which she was transfused 3 units of packed red blood 
cells. EGD showed bleeding from diffuse duodenitis, which 
was treated with argon plasma coagulation. She was also 
found to have bilateral pulmonary emboli and lower- 
extremity deep venous thromboses. An inferior vena cava 
filter was placed, and she was discharged. One week later, 
she was readmitted with melena, and repeat EGD showed 
multiple duodenal ulcers with no active bleeding. Colonos-
copy was normal. She was continued on prednisone 40 mg 
daily, as any attempts at tapering the dose resulted in hy-
potension.
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At the time of transfer, she had presented to the out-
side hospital with worsening nausea and epigastric pain, 
increasing postprandial abdominal pain, ongoing weight 
loss, worsening dyspnea on exertion, paroxysmal noc-
turnal dyspnea, and orthopnea. She denied symptoms of  
GI bleeding at that time.

Her imaging is consistent with, albeit not specific for,  
paclitaxel-induced acute pneumonitis. Her persistent dyspnea 
may be due to worsening of this pneumonitis. Given her GI 
bleeding and continued epigastric pain, worsening peptic ulcer 
disease is the likely culprit. The patient has had multiple episodes 
of bleeding from multiple duodenal ulcers while on proton pump 
inhibitors, so we should consider reasons for this progression, 
such as use of nonsteroidal anti-inflammatory drugs (NSAIDs); 
Helicobacter pylori, herpes simplex virus (HSV), Epstein-Barr 
virus (EBV), or cytomegalovirus (CMV) infection; Crohn disease; 
and antral G-cell hyperfunction, as well as lymphoproliferative 
disease. I would start with histopathology, urease testing, and 
viral cultures from biopsy specimens at EGD to help eliminate 
these possibilities for progression of her peptic ulcer disease. 
Another consideration, albeit rare for progression of peptic ulcer 
disease and specifically duodenal ulcers, is a gastrinoma-driven 
acid hypersecretion state, as in the Zollinger-Ellison syndrome. If 
the above studies do not reveal a cause for her continued pep-
tic ulcer disease, I would check a fasting serum gastrin level and 
gastric pH to further evaluate this possibility. 

 
Upon arrival on physical exam, her temperature was 

35.4° C, heart rate 112 beats per minute, blood pres-
sure 135/96 mm Hg, respiratory rate 34 breaths per min-
ute, and oxygen saturation 97% on room air. She was ill- 
appearing and in mild respiratory distress with severe 
muscle wasting. Cervical and supraclavicular lymphadenop-
athy were not detected. Heart sounds were normal with-
out murmurs. Her jugular venous pressure was approxi-
mately 7 cm H2O. She had no lower-extremity edema. On 
lung exam, diffuse rhonchi were audible bilaterally with no 
crackles or wheezing. There was no accessory muscle use. 
No clubbing was present. Her abdomen was soft and mild-
ly tender in the epigastrium with normal bowel sounds. 

Her labs revealed a white blood cell (WBC) count of 
5050/μL (neutrophils, 3600/μL; lymphocytes, 560/μL; eo-
sinophils, 560/μL; hemoglobin, 8.7 g/dL; mean corpuscu-
lar volume, 89.3 fL; and platelets, 402,000/μL). Her CD4 
count was 235 cells/μL. Her comprehensive metabolic pan-
el demonstrated a sodium level of 127 mmol/L; potassium, 
4.0 mmol/L; albumin, 2.0 g/dL; calcium, 8.6 mg/dL; creati-
nine, 0.41 mg/dL; aspartate aminotransferase (AST), 11 U/L; 
alanine aminotransferase (ALT), 17 U/L; and serum osmolar-
ity, 258 mOs/kg. Her lipase was 30 U/L, and lactate was  
0.8 mmol/L. Urine studies showed creatinine 41 mg/dL, os-
molality 503 mOs/kg, and sodium 53 mmol/L. 

At this point, the patient has been diagnosed with multiple 
pulmonary emboli and recurrent GI bleeding from duodenal 

ulcers with chest imaging suggestive of taxane-induced pul-
monary toxicity. She now presents with worsening dyspnea 
and upper-GI symptoms.

Her dyspnea may represent worsening of her taxane- 
induced lung disease. However, she may have developed a 
superimposed infection, heart failure, or further pulmonary 
emboli. A CT pulmonary angiogram to evaluate for infection, 
recurrent pulmonary emboli, and worsening of her known  
taxane-induced pulmonary toxicity should be performed. If the 
CT demonstrates new areas of consolidation suggestive of a 
superimposed infection, a bronchoscopy would be warranted 
to obtain specimens for bacterial, fungal, and viral cultures. 

On exam, she is in respiratory distress, almost mildly hypo-
thermic and tachycardic with rhonchi on auscultation. This com-
bination of findings could reflect worsening of her pulmonary 
disease and/or infection on the background of her cachectic 
state. Her epigastric tenderness, upper-GI symptoms, and ane-
mia have continued to cause concern for persistent duodenal 
ulcers. Repeat EGD is warranted to evaluate for ulcers, recent 
bleed stigmata, and/or complications of ulcers, such as stricture 
formation, obstruction, or perforation. An abdominal CT scan 
should be done if the EGD does not show worsening of her 
peptic ulcer disease or obvious complications. The CT scan is 
more sensitive for certain complications of peptic ulcer disease, 
such as perforation or proximal small bowel obstruction due to 
strictures.

Her anemia could represent ongoing blood loss since her 
last EGD or an inflammatory state due to infection. Also of con-
cern is her use of dapsone, which can lead to hemolysis with 
or without glucose-6-phosphate dehydrogenase deficiency 
(G6PD), and this should be excluded.

She has hypotonic hyponatremia and apparent euvolemia 
with a high urine sodium and osmolality; this suggests syn-
drome of inappropriate antidiuretic hormone secretion, which 
may be due to her ongoing pulmonary disease process.

 
On day 3 of her hospitalization, her abdominal pain 

became more diffuse and colicky, with two episodes of 
associated nonbloody bilious vomiting. During the next  
48 hours, her abdominal pain and tenderness worsened dif-
fusely but without rigidity or peritoneal signs. She devel-
oped mild abdominal distention. An abdominal X-ray 
showed moderate to large stool burden and increased 
bowel dilation concerning for small bowel obstruction. A 
nasogastric tube was placed, with initial improvement of 
her abdominal pain and distention. On the morning of  
day 6 of hospitalization, she had approximately 100 mL of 
hematemesis. She immediately became hypotensive to the 
50s/20s, and roughly 400 mL of sanguineous fluid was suc-
tioned from her nasogastric tube. She was promptly given 
intravenous (IV) fluids and 2 units of cross-matched packed 
red blood cells with normalization of her blood pressure and 
was transferred to the medical intensive care unit (MICU).

Later that day, she had an EGD that showed copious 
clots and a severely friable duodenum with duodenal nar-
rowing. Duodenal biopsies were taken. 
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The duodenal ulcers have led to a complication of stricture for-
mation and obstruction resulting in some degree of small bowel 
obstruction. EGD with biopsies can shed light on the etiology of 
these ulcers and can specifically exclude viral, fungal, protozoal, or 
mycobacterial infection; infiltrative diseases (lymphoma, sarcoid-
osis, amyloidosis); cancer; and inflammatory noninfectious diseas-
es such as vasculitis/connective tissue disorder. Biopsy specimens 
should undergo light and electron microscopy (for protozoa-like 
Cryptosporidium); stains for fungal infections such as histoplasmo-
sis, Candida, and Cryptococcus; and stains for mycobacterium. Im-
munohistochemistry and polymerase chain reaction (PCR) testing 
can identify CMV, HIV, HSV, and EBV within the duodenal tissue.

 
She remained on IV methylprednisolone 30 mg be-

cause of her known history of pneumonitis and con-
cern for adrenal insufficiency in the setting of acute illness. 
Over the next 3 days, she remained normotensive with a 
stable hemoglobin and had no further episodes of hemate-
mesis. She was transferred to the general medical floor.

One day later, she required an additional unit of cross-
matched red blood cells because of a hemoglobin decrease 
to 6.4 g/dL. The next day, she developed acute-onset re-
spiratory distress and was intubated for hypoxemic respi-
ratory failure and readmitted to the MICU. 

Her drop in hemoglobin may reflect ongoing bleeding from the 
duodenum or may be due to diffuse alveolar hemorrhage (DAH) 
complicating her pneumonitis. The deterioration in the patient’s 
respiratory status could represent worsening of her taxane 
pneumonitis (possibly complicated by DAH or acute respirato-
ry distress syndrome), as fatalities have been reported despite 
steroid treatment. However, as stated earlier, it is prudent to 
exclude superimposed pulmonary infection or recurrent pulmo-
nary embolism. Broad-spectrum antibiotics should be provid-
ed to cover hospital-acquired pneumonia. Transfusion-related 
acute lung injury (TRALI) as a cause of her respiratory distress 
is much less likely given onset after 24 hours from transfusion. 
Symptoms of TRALI almost always develop within 1 to 2 hours 
of starting a transfusion, with most starting within minutes. The 
timing of respiratory distress after 24 hours of transfusion also 
makes transfusion-associated circulatory overload unlikely, as 
this presents within 6 to 12 hours of a transfusion being complet-
ed and generally in patients receiving large transfusion volumes 
who have underlying cardiac or renal disease.

 
Her duodenal pathology revealed Strongyloides ster-
coralis infection (Figure 1), and she was placed on iver-

mectin. Steroids were continued due to concern for adre-
nal insufficiency in the setting of critical illness and later 

FIG 1. Strongyloides stercoralis Hyperinfection in a 57-Year-Old Woman with HIV and on Chemotherapy for Invasive Ductal Carcinoma. (A-B) Papanicolaou stain 
(400×) of a bronchoalveolar lavage cytology specimen containing organisms morphologically consistent with Strongyloides in a background of alveolar macrophages 
and inflammatory cells. (C) Unstained wet mount of a bronchoalveolar lavage specimen demonstrating Strongyloides larva form with a short buccal cavity (arrow) 
and esophago-intestinal junction at the mid-body (arrowhead). (D) Hematoxylin and eosin stain (H&E, 400×) of a duodenal biopsy specimen demonstrating severe 
duodenitis with numerous parasitic forms morphologically compatible with Strongyloides. Adult (cross-sections, arrowheads) and larvae parasitic forms (arrow) are 
embedded within the mucosal and submucosal layers of the duodenum. Eosinophils are increased within the mucosa, consistent with a parasitic infection. (E) Hema-
toxylin and eosin stain (200×) of a duodenal biopsy specimen demonstrating numerous Strongyloides parasitic forms. An adult form and many larvae parasitic forms 
are embedded within the wall of the duodenum. (F) Autopsy examination of the duodenum reveals extensive diffuse mucosal ulcerations (pale-pink areas, arrows). (G) 
A postmortem representative section of the duodenum (H&E stain, 200×) showing the parasitic organism (arrow) within the submucosa.
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septic shock. Bronchoscopy was also performed, and a 
specimen grew S stercoralis. She developed septic shock 
from disseminated S stercoralis infection that required va-
sopressors. Her sanguineous orogastric output increased, 
and her abdominal distension worsened, concerning for an 
intra-abdominal bleed or possible duodenal perforation. 
As attempts were made to stabilize the patient, ultimately, 
she experienced cardiac arrest and died.

The patient succumbed to hyperinfection/dissemination 
of strongyloidiasis. Her risk factors for superinfection in-
cluded chemotherapy and high-dose steroids, which led to 
an unchecked autoinfection. 

A high index of suspicion remains the most effective overall 
diagnostic tool for superinfection, which carries a mortality rate 
of up to 85% even with treatment. Therefore, prevention is the 

best treatment. Asymptomatic patients with epidemiological 
exposure or from endemic areas should be evaluated for em-
piric treatment of S stercoralis prior to initiation of immunosup-
pressive treatment. 

COMMENTARY
Strongyloides stercoralis is a helminth responsible for one 
of the most overlooked tropical diseases worldwide.1 It 
is estimated that 370 million individuals are infected with  
S stercoralis globally, and prevalence in the endemic tropics 
and subtropics is 10% to 40%.2,3 Strongyloides stercoralis infec-
tion is characterized by typically nonspecific cutaneous, pul-
monary, and GI symptoms, and chronic infection can often be 
asymptomatic. Once the infection is established, the entirety 
of the S stercoralis unique life cycle can occur inside the human 
host, forming a cycle of endogenous autoinfection that can 

FIG 2. Life Cycle of Strongyloides stercoralis Highlighting the Differences Between Acute and Chronic Infection. Source: Centers for Disease Control and Prevention.4 
Reference to specific commercial products, manufacturers, companies, or trademarks does not constitute its endorsement or recommendation by the U.S. Govern-
ment, Department of Health and Human Services, or Centers for Disease Control and Prevention.
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keep the host chronically infected and infectious for decades  
(Figure 24). While our patient was likely chronically infected for 
27 years, cases of patients being infected for up to 75 years have 
been reported.5 Though mostly identified in societies where 
fecal contamination of soil and poor sanitation are common,  
S stercoralis should be considered among populations who 
have traveled to endemic areas and are immunocompromised.

Most chronic S stercoralis infections are asymptomatic, but 
infection can progress to the life-threatening hyperinfection 
phase, which has a mortality rate of approximately 85%.6 Hy-
perinfection and disseminated disease occur when there is a 
rapid proliferation of larvae within the pulmonary and GI tracts, 
but in the case of disseminated disease, may travel to the liv-
er, brain, and kidneys.7,8 Typically, this is caused by decreased 
cellular immunity, often due to preexisting conditions such as 
human T-cell leukemia virus type 1 or medications that allow 
larvae proliferation to go unchecked.6,7 One common class of 
medications known to increase risk of progression to hyperin-
fection is corticosteroids, which are thought to both depress 
immunity and directly increase larvae population growth.6,9 
Our patient had been on a prolonged course of steroids for 
her pulmonary symptoms, with increased doses during her 
acute illness because of concern for adrenal insufficiency; this 
likely further contributed to her progression to hyperinfection 
syndrome. Furthermore, the patient was also immunocompro-
mised from chemotherapy. In addition, she had HIV, which has 
a controversial association with S stercoralis infection. While 
previously an AIDS-defining illness, prevalence data indicate a 
significant co-infection rate between S stercoralis and HIV, but 
it is unlikely that HIV increases progression to hyperinfection.3

Diagnosing chronic S stercoralis infection is difficult given the 
lack of a widely accepted gold standard for diagnosis. Tradition-
ally, diagnosis relied on direct visualization of larvae with stool 
microscopy studies. However, to obtain adequate sensitivity 
from this method, up to seven serial stool samples must be ex-
amined, which is impractical from patient, cost, and efficiency 
standpoints.10 While other stool-based techniques, such as en-
riching the stool sample, stool agar plate culture, or PCR-based 
stool analysis, improve sensitivity, all stool-based studies are 
limited by intermittent larvae shedding and low worm burden 
associated with chronic infection.11 Conversely, serologic studies 
have higher sensitivity, but concerns exist about lower specificity 
due to potential cross-reactions with other helminths and the 
persistence of antibodies even after larvae eradication.11,12 Pa-
tients with suspected S stercoralis infection and pulmonary infil-
trates on imaging may have larvae visible on sputum cultures. A 
final diagnostic method is direct visualization via biopsy during 
endoscopy or bronchoscopy, which is typically recommended in 
cases where suspicion is high yet stool studies have been neg-
ative.13 Our patient’s diagnosis was made by duodenal biopsy 
after her stool study was negative for S stercoralis.

Deciding who to test is difficult given the nonspecific nature 
of the symptoms but critically important because of the po-
tential for mortality if the disease progresses to hyperinfection. 
Diagnosis should be suspected in a patient who has spent 
time in an endemic area and presents with any combination of 

pulmonary, dermatologic, or GI symptoms. If suspicion for in-
fection is high in a patient being assessed for solid organ trans-
plant or high-dose steroids, prophylactic treatment with iver-
mectin should be considered. Given the difficulty in diagnosis, 
some have suggested using eosinophilia as a key diagnostic 
element, but this has poor predictive value, particularly if the 
patient is on corticosteroids.7 This patient did not manifest with 
significant eosinophilia throughout her hospitalization.

This case highlights the difficulties of S stercoralis diagno-
sis given the nonspecific and variable symptoms, limitations 
in testing, and potential for remote travel history to endemic 
regions. It further underscores the need for provider vigilance 
when starting patients on immunosuppression, even with ste-
roids, given the potential to accelerate chronic infections that 
were previously buried deep in the mucosa into a lethal hyper-
infectious state.

TEACHING POINTS
• The cycle of autoinfection by S stercoralis allows it to persist 

for decades even while asymptomatic. This means patients 
can present with infection years after travel to endemic re-
gions.

• Because progression to hyperinfection syndrome carries a 
high mortality rate and is associated with immunosuppres-
sants, particularly corticosteroids, screening patients from 
or who have spent time in endemic regions for chronic  
S stercoralis infection is recommended prior to beginning 
immunosuppression. 

• Diagnosing chronic S stercoralis infection is difficult given 
the lack of a highly accurate, gold-standard test. Therefore, 
if suspicion for infection is high yet low-sensitivity stool stud-
ies have been negative, direct visualization with a biopsy is 
a diagnostic option.
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