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Abstract

Strongyloides stercoralis infection derived from the donor in solid organ transplant (SOT) places
recipients at risk for hyperinfection syndrome and death. We describe the case of a lung
transplant recipient who developed strongyloidiasis presenting with Gl symptoms and
progressing to diffuse alveolar hemorrhage, bacteremia and multi-organ failure. The patient’s
clinical course illustrates the life cycle of Strongyloides. For treatment, the patient received
ivermectin and albendazole. We advocate that early diagnosis and treatment, prior to
hyperinfection, are essential in management in SOT. These rarer donor-derived infections need
to remain in the differential, especially given the expanding landscape of the donor population.
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1. Introduction

Strongyloides stercoralis is a soil-transmitted nematode endemic to the tropics and subtropics with
foci of infection occurring in temperate regions [1] where poor sanitation or other factors facilitate
transmission. Immigrants and refugees comprise a significant population at risk for the helminthiasis
in developed countries [2]. Acute infection commonly manifests with generalized abdominal pain,
diarrhea, and emesis [3]. As these symptoms mimic other more common disease entities like viral
gastroenteritis, Strongyloides infection can escape early diagnosis without a high index of suspicion
[4]. In immunocompetent individuals, infection is typically self-limited and responsive to anthelmintic
agents such as ivermectin. However, among immunosuppressed individuals, including the post-
transplant population, lack of early detection can lead to disseminated infection and hyperinfection
syndrome (HS). This may result in rapid multi-organ failure and death [5]. Despite use of anti-parasitic
agents, mortality rate in disseminated disease is greater than fifty percent [6].

Cases of HS have been documented in the post-transplant population, and most have been
attributed to reactivation of chronic infection in the recipient that escaped detection prior to
transplant. Notably, there have been a rising number of cases of HS resulting from donor-derived (DD)
infection not detected during pre-transplant screening [7, 8]. A 2012 report by the Centers for Disease
Control (CDC) described seven cases of donor-derived strongyloidiasis between 2009-2012 and
underscored the need to reassess the screening policies for both donors and recipients from endemic
regions [9]. Current guidelines from the American Society of Transplantation recommend screening
for strongyloidiasis among recipients from highly endemic regions; however, there remains no policy
provision for the screening of all donors, regardless of origin [10].

We report the case of a patient who received single lung transplant and developed donor derived
(DD) strongyloidiasis and HS. Given that the infection was derived from the donor, we observed
manifestations of the life cycle of the parasite in her clinical course.

2. Donor Characteristics

The donor was a 38-year-old man who emigrated to the U.S. several years prior from Central
America. He met criteria as an “increased risk donor” (CDC criteria) due to lack of available medical
history, but not because of country of origin or risk for endemic disease [9]. He was serologically
positive for both cytomegalovirus (CMV) and Epstein-Barr virus (EBV) and had bronchoalveolar lavage
cultures positive for Stenotrophomas maltophilia and Kluyvera ascorbata. No other information or
pending test results was communicated at the time of transplant.
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3. Case Presentation

A 40-year-old African American female with interstitial lung disease due to mixed connective tissue
disease (CMV negative, EBV negative) received a left single lung transplant. She had serology negative
for Strongyloides on pre-transplant evaluation. She had never traveled outside of the US. She did not
receive induction therapy. Her post transplantation immunosuppressive regimen consisted of
tacrolimus, mycophenolate and corticosteroids. Antimicrobial prophylaxis included voriconazole,
valganciclovir and atovaquone. She had a relatively uneventful post-operative clinical course and was
discharged on post-operative day (POD)# 12 to an acute rehabilitation hospital and then subsequently
home.

She presented on POD#47 with progressive nausea, vomiting, early satiety and diarrhea over the
prior 24 hours. Physical exam was notable for diffuse abdominal tenderness. She had leukocytosis
with a left shift and 3% peripheral eosinophilia (Table 1). Blood and stool cultures, C. difficile PCR and
stool ova and parasites were all negative. Computed tomography (CT) of the chest, abdomen and
pelvis demonstrated no focal pathology. The patient was admitted for probable gastroenteritis and
started on empiric ciprofloxacin. She continued to have nausea and vomiting, and erythromycin was
added for possible gastroparesis with some therapeutic benefit.

Table 1 Relevant laboratory data from date of discharge from index transplant admission

to death.
Discharge post- Presentation, Intubation, anti- Refractory Death,
transplant POD#47 helminthic acidemia, POD#63
admission, started POD#56 CRRT
POD#12 POD#60
WBC 8.92 11.83 5.94 8.91 3.35
Neutrophils (%) 76 73 Not done 88 Not done
Band neutrophils (%) 0 10 Not done 6 Not done
Eosinophils (%) 1 3 Not done 0 Not done
Platelet count 313 295 201 157 50
Creatinine (mg/dL) 1.1 1.3 0.7 1.3 0.5

By (hospital day) HD#3/POD #50, she developed acute respiratory failure with hypoxemia, with
room air oxygen saturations in the low-80%s while at rest. CT chest angiogram was negative for
pulmonary embolism but revealed worsening left upper lobe ground glass opacities in a posterior
distribution. On HD#4/POD#51, bronchoscopy was performed and the bronchoalveolar lavage was
noted to be slightly sanguineous. By HD#6/POD#53, her respiratory status worsened. Antibiotics were
broadened to include vancomycin and aztreonam (due to penicillin allergy), and pulsed-dose
methylprednisolone was initiated for concern of graft rejection. Planned upper endoscopy for
continued Gl symptoms was delayed due to clinical instability. She had progressive hypoxemic
respiratory failure and on HD#9/ POD#56, required mechanical ventilation. Repeat CT chest revealed
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continued progression of the ground glass opacities. Bronchoscopy with lavage of the RUL was
consistent with diffuse alveolar hemorrhage.

On HD#9/POD#56 the United Network for Organ Sharing (UNOS) communicated to us that the
donor had positive Strongyloides 1gG and there was concern for donor derived Strongyloides infection.
The patient was immediately started on oral ivermectin 200mcg/kg daily. The following day, she
underwent upper endoscopy which showed markedly inflamed duodenal mucosa with biopsies
positive for numerous parasites, morphologically consistent with invasive Strongyloides (Figure 1).

Figure 1 Duodenal biopsy revealed parasites morphologically consistent with
Strongyloides both on the luminal aspect (inset, small arrow indicating adult parasite in
lumen) as well as tissue invasive forms (inset, long arrows indicating larvae in lacteals)
(H&E, 100x; inset left upper corner 200x).

The recipient remained critically ill on mechanical ventilation and quickly developed multi-organ
failure marked by adult respiratory distress syndrome (ARDS), acute kidney injury and shock. Blood
cultures from HD#9/POD#56 revealed vancomycin resistant Enterococcus (VRE), consistent with a
systemic sign of disseminated disease as larvae in the large intestine migrate to other organs pulling
mucosal wall bacteria along with them. The patient’s antibiotics were broadened to meropenem and
linezolid to cover pneumonia and VRE bacteremia. On HD#11/POD #58, albendazole was added to the
anti-parasitic regimen. On HD#12/ POD #59, rectal ivermectin was added, and she received
intravenous immune globulin. Continuous renal replacement therapy (CRRT) for refractory acidemia
was initiated on HD#13/POD#60.
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Due to clinical deterioration and question of absorption of the ivermectin, we sought and received
Food and Drug Administration and Institutional Review Board approval for the veterinary
subcutaneous formulation of ivermectin, and she was administered subcutaneous ivermectin starting
on HD#14/POD#61. Additionally, inhaled nitric oxide and systemic paralytics were employed for
refractory hypoxemia. Despite the aggressive measures, the patient did not improve and ultimately
died on HD#16/POD#63.

4, Discussion

We present a case of hyperinfection syndrome as a result of donor-derived strongyloidiasis. With
transmission of the parasite to a recipient on immunosuppression, we see the life cycle of the
parasite play out from the Gl symptoms caused by larvae in the gastrointestinal tract to disseminated
strongyloidiasis with VRE bacteremia following high dose intravenous steroids. The augmentation of
immunosuppression likely hastened HS, although it is unclear if the avoidance of steroid bolus
treatment or earlier initiation of anti-helminthic therapy would have afforded a different clinical
outcome. Of note, the patient did not have significant eosinophilia following presentation.
Corticosteroid therapy promotes eosinophil apoptosis reducing the value of this marker in the
immunosuppressed host [11].

The case highlights the need for early identification of risk factors for and diagnosis of donor-
derived parasitic infection, which can mimic more common complications of lung transplantation. The
case underscores the importance of communication between transplant centers and organ
procurement organizations (OPOs). Seamless and longitudinal communication between OPOs and
transplant centers is critical, particularly as the increased demand for organs has prompted the
routine use of organs from higher risk donors. This is particularly salient in the setting of increasing
immigration from developing countries where parasitic infections are endemic. There is a common,
imperceptible mind shift from donor-derived complications to recipient-centered issues that occurs in
the first week post-transplant. Ongoing recognition of the potential for longer lasting donor-derived
complications would enable a more comprehensive differential diagnosis to include infections such as
Strongyloides infection.

Additionally, given the continued case reports of Strongyloides hyperinfection in the transplant
community, we advocate for serologic screening of all donors and recipients who have ever lived or
traveled to areas endemic for strongyloidiasis. We can consider the example of Norway in the United
States. Following the cases of two transplant recipients who developed Stronglyoides HS after organ
transplantation from the same deceased donor in Scandinavia — the first donor-derived
strongyloidiasis cases in Scandinavia, all deceased donors in Norway are screened for strongyloidiasis
(not just donors originating from endemic areas) [12]. While transmission of parasitic infection from
donor to recipient is a rare event, it is preventable and has potentially devastating consequences
without intervention. Treatment in the early post-transplant period is, however, simple and highly
effective at preventing morbidity. With the knowledge of Stronglyoides infection or prior infection in
either donor or recipient, clinical suspicion and early treatment for this parasitic infection could be
instituted and catastrophic outcomes potentially avoided.
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