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Case Report
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Abstract: A 39-year-old Ethiopian HIV-positive man with peripheral T-cell lymphoma developed
Strongyloides stercoralis hyperinfection. The patient was initially treated with oral ivermectin for
three weeks without response, most likely due to malabsorption because of concomitant paralytic
ileus. Given the persistence of larvae in the body fluids, the worsening respiratory status and clinical
malabsorption, veterinary parenteral formulation of ivermectin was administered. The very high
plasma concentration of ivermectin achieved in the patient after parenteral administration led to a
rapid improvement in his clinical condition and rapid disappearance of the parasite from biological
samples, without any adverse reaction.
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1. Case Report

A 39-year-old Ethiopian man, temporarily in Italy for professional reasons, with a recent
diagnosis of human immunodeficiency virus (HIV) infection, on antiretroviral therapy (cART) with
emtricitabine—tenofovir disoproxil fumarate and lopinavir/ritonavir, presented to the emergency
department of our hospital with a month history of vomiting, abdominal pain, and diarrhea.
His medical history included peripheral T-cell lymphoma located in the ethmoid and maxillary
sinuses, treated with local radiation.

On admission, he was febrile (up to 38 °C), with severe dehydration, tachycardia (heart rate of
100 beats/min) and hypotension (blood pressure of 90/50 mmHg). Initial laboratory tests showed
an elevated white blood cell count of 14,790/mm? with a normal eosinophil count of 260/ mm?
(reference range <500/ mm?), C-reactive protein level of 348.5 mg/L, hypoalbuminemia (1.9 g/dL),
and acute renal failure (serum creatinine 5.45 mg/dL). Liver enzymes were slightly abnormal
(aspartate aminotransferase 63 U/L and alanine aminotransferase 84 U/L) with a normal total bilirubin
value (0.22 mg/dL). CD4 count was 402/mm?, and HIV-RNA was <20 copies/mL. A chest X-ray
revealed bilateral areas of increased parenchymal density. The computer tomography (CT) scan
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of the chest and abdomen with intravenous contrast showed bilateral ground-glass opacities and
areas of consolidation with pleural effusion, and small bowel wall thickening without distension.
Blood, urine, and stool samples were collected for cultures. The patient was transferred to the
intensive care unit (ICU), where supportive treatment and empiric broad-spectrum antibiotic therapy
with trimethoprim/sulfamethoxazole, metronidazole, and ceftriaxone were started; cART was
temporarily interrupted.

The following day, he developed altered mental status, progressive respiratory distress
(PaO, 61 mmHg), and persisting hypotension requiring vasopressors and endotracheal intubation.
Due to severe stomach and abdominal distension, a nasogastric tube was placed, with a high gastric
output (800-1200 mL/day). Bronchoscopy with bronchoalveolar lavage (BAL) for microscopic
examination, cytology, and cultures was performed, with no significant finding on visual inspection.
Microscopic examination of the BAL and stool showed parasitic organisms morphologically consistent
with Strongyloides larvae. Serology for Strongyloides stercoralis by enzyme-linked immunoassay was
positive. Administration of ivermectin 200 ng/kg daily by nasogastric tube was immediately started.
Due to persistent fever, new urine and blood cultures were taken, and empiric antibiotic therapy was
escalated to meropenem and vancomycin with discontinuation of ceftriaxone, metronidazole, and
trimethoprim/sulfamethoxazole.

Despite intensive support care and antimicrobial therapy, the patient progressively deteriorated,
developing paralytic ileus. After 22 days of antihelmintic treatment, BAL and stool specimens
continued to demonstrate larvae and eggs of S. stercoralis. Given the persistence of larvae in the
body fluids and malabsorption syndrome, emergency approval for the use of veterinary preparation
of parenteral ivermectin (Ivomec® 1% injection, licensed for veterinary use only) was obtained
from the Local Therapeutic Committee, and subcutaneous injection of 16 mg (200 ng/kg) was
administered. Subcutaneous administration was repeated at 48 h, without local or systemic reactions.
After two days, larvae were no longer detected in the BAL and stool, and the patient’s symptoms
improved. The concentrations of ivermectin in plasma were determined by high performance liquid
chromatography (HPLC), using a previously-published extraction method [1]. The linear range of the
calibration curve was 0.20-400 ng/mL from 0.20 mL plasma (Figure 1).
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Figure 1. Plasma ivermectin concentrations after two parental administrations.

Five days later, the patient was transferred from ICU to the infection diseases ward. All cultures
(blood, urine, stool, BAL) were persistently negative for bacteria, mycobacteria, and fungi, and
antibiotic therapy was therefore discontinued. A systemic lymphoma was excluded with hematological
evaluation, maxillofacial CT scan, and positron emission tomography/computed tomography (PET/CT)
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scan. cART and rehabilitation program were started. At the 9-month follow-up visit, the patient was
still asymptomatic with no medical problems, and direct stool examinations remained negative.

2. Discussion

Strongyloides stercoralis is one of the most important neglected soil-transmitted helminths, which is
estimated to affect at least 370 million people worldwide [2]. S. stercoralis is endemic throughout the
tropics and subtropics, and in limited areas in Europe and the United States [2]. It is a 2 mm long
intestinal roundworm. Infection is acquired by percutaneous penetration of intact skin of filariform
larvae that are present in infected soil. They are subsequently carried through the bloodstream to the
lungs; then, they move up the respiratory tree, over the epiglottis and down to the small intestine,
where female adult worms begin producing eggs, which later hatch in the mucosa, and larvae are
then excreted with the feces. Most infected people are asymptomatic or have minor gastrointestinal or
respiratory symptoms. Its medical importance primarily lies in its ability to produce overwhelming
infection in immunocompromised subjects, as a consequence of its unique ability to replicate and
increase in numbers without leaving its host [2,3].

Immunocompromised patients are at risk of developing hyperinfection syndrome and
disseminated strongyloidiasis that can be fatal, mostly due to Gram-negative bacteremia and
sepsis [3,4]. Severe strongyloidiasis typically follows corticosteroid therapy, but has also been described
in patients with lymphoma, leukemia, human T-cell lymphotropic virus (HTLV) and HIV infection,
malnutrition, chronic renal failure and end-stage renal disease, alcoholism, diabetes mellitus, advanced
age, and in solid organ transplant recipients [2-8]. Therefore, it is mandatory to diagnose and treat
chronic carriers, in order to prevent the hyperinfection syndrome if immunosuppressive treatment is
planned [3-8]. With treatment, the mortality rate of hyperinfection is close to 60%; without effective
treatment, it is likely to be around 100% [6]. Our patient had HIV infection diagnosed 3 months earlier
(with a satisfactory CD4 count and undetectable HIV viral load) and a localized T cell lymphoma.
Other potential risk factors for S. stercoralis infection, such as systemic lymphoma, other malignancies,
or alcohol addiction, were investigated and excluded. Unfortunately, HTLV-1 and HTLV-2 serology
was not performed during his hospital stay. However, considering that the Strongyloides hyperinfection,
as well as the T-cell lymphoma are frequently associated with HTLV-1/2 infection, it would have
been ideal to screen the patient for HIV/HTLV1/2-coinfection, especially since the immune status
of the patient was rather good. According to the classical definition, the case described complies
with a severe form of Strongyloides hyperinfection: exacerbation of gastrointestinal and pulmonary
symptoms was seen, and increased numbers of larvae were found in stool and sputum. Larvae in
non-disseminated hyperinfection are increased in numbers but confined to the organs normally
involved in the pulmonary autoinfective cycle (i.e., gastrointestinal tract, peritoneum, lungs). The term
‘disseminated infection’ is often used to refer to migration of larvae to organs beyond the range of
the pulmonary autoinfective cycle: larvae are also found in the central nervous system, kidneys,
liver, and almost any other organ. In our patient, urine and other body fluids were not tested
for Strongyloides, because neither brain nor abdominal CT showed any renal or encephalic injury.
Moreover, the elevated value of serum creatinine at admission was immediately normalized after
adequate hydration. The drug of choice for strongyloidiasis is ivermectin, which paralyses nematodes
by increasing membrane permeability to chloride ions. Nevertheless, there are no subcutaneous
formulations of these drugs approved for use in humans, and the appropriate dose, pharmacokinetics,
and potential toxicity are unknown. However, in severe Strongyloides infection, there is often extensive
larval infiltration of the small bowel that can cause a paralytic ileus and malabsorption, including
impaired oral absorption of antihelmintic agents. This may explain why, despite the proper use of
antihelmintic therapy with ivermectin via nasogastric tube, our patient did not show any clinical
improvement. Conversely, the very high concentration of ivermectin (62.7 ng/mL) achieved after
subcutaneous administration of ivermectin led to a rapid improvement in his clinical condition and
rapid disappearance of the parasite from biological samples, without any adverse reaction. In our
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patient, we delayed the start of subcutaneous ivermectin because we thought that prolonged oral
treatment would suffice. In addition, the use of veterinary drugs required an approval of the hospital
Ethics Committee, and the supply was rather slow. Although data on the pharmacokinetics of
subcutaneous ivermectin in humans are lacking, the use of veterinary subcutaneous ivermectin
formulation in patients with hyperinfection syndrome and disseminated strongyloidiasis failing oral
treatment should be considered promptly, as a life-saving option. In a recent report, Barret et al.
summarized the published reports of subcutaneous ivermectin use (200 ng/kg daily or on alternate
days) in 22 patients with severe strongyloidiasis or hyperinfection [9-15]. Treatment course length
was generally dictated by clinical response, and varied from 3 to 11 doses. Only five case reports
include serum ivermectin concentrations, although there is a lack of consistency in the timing of
measurement of levels [11-15]. Serum ivermectin concentrations measured during treatment vary
from 2 ng/mL after the first doses of 200 pg/kg [11], to 35.4 ng/mL after seven doses of 200 ug/kg [13].
There is no consensus on how subcutaneous ivermectin should be monitored, and the majority of
pharmacokinetic studies are in farm animals. Ivermectin is protein-bound, so pharmacokinetics are
altered by hypoalbuminaemia, a common result of severe Strongyloides infection. However, serum
ivermectin concentrations and signs and symptoms of neurotoxicity should be carefully monitored [16].
Our patient had a complete resolution of symptoms, and direct examination of multiple stool samples
remained negative. However, microscopic stool examination is inadequate, owing to low sensitivity to
exclude an eventually persisting infection. A combination of concentration methods, like the Baermann
method and/or agar plate culture (in particular, the technique described by Koga) with or without
polymerase chain reaction (PCR), are more sensitive, but less commonly used techniques. PCR is not
available at all diagnostic centers and, at the moment, is only applicable in research settings [4,17-21].

The reported case highlights the need for appropriate screening and eradication of Strongyloides
to prevent potentially fatal episodes of hyperinfection in immunocompromised patients or in those
with planned immunosuppressive therapy [22]. In addition, it confirmed the safety and efficacy of
subcutaneous ivermectin. Further research is needed for addressing pharmacokinetic and ethical
issues of veterinary drug use in humans.

Author Contributions: P.A.G. conceived, designed and assisted in the critical revision of the report; D.L. recovered
the clinical data; A.P,, C.R., Z.D.R., G.M. and G.P. contributed in the clinical management; A.R. and ES. performed
laboratory diagnostics; D.D.G conceived, designed and wrote the paper.

Funding: This research received no external funding.

Conflicts of Interest: The authors declare no conflict of interest.

References

1.  Kitzman, D.; Wei, S.Y.; Fleckenstein, L. Liquid chromatographic assay of ivermectin in human plasma for
application to clinical pharmacokinetic studies. |. Pharm. Biomed. Anal. 2006, 40, 1013-1020. [CrossRef]
[PubMed]

2. Schir, F.; Trostdorf, U.; Giardina, F; Khieu, V.; Muth, S.; Marti, H.; Vounatsou, P.; Odermatt, P. Strongyloides
stercoralis: Global distribution and risk factors. PLoS Negl. Trop. Dis. 2013, 7, €2288. [CrossRef] [PubMed]

3. Keiser, P.B.; Nutman, T.B. Strongyloides stercoralis in the immunocompromised population. Clin. Microbiol. Rev.
2004, 17,208-217. [CrossRef] [PubMed]

4. Mejia, R,; Nutman, T.B. Screening, prevention, and treatment for hyperinfection syndrome and disseminated
infections caused by Strongyloides stercoralis. Curr. Opin. Infect. Dis. 2012, 25, 458-463. [CrossRef] [PubMed]

5. Cooper, AJ.R; Dholakia, S.; Holland, C.V.; Friend, PJ. Helminths in organ transplantation. Lancet Infect. Dis.
2017, 17, e166—e176. [CrossRef]

6. Buonfrate, D.; Requena-Mendez, A.; Angheben, A.; Muiioz, J.; Gobbi, F.; Van Den Ende, |.; Bisoffi, Z. Severe
strongyloidiasis: A systematic review of case reports. BMC Infect. Dis. 2013, 13, 78. [CrossRef] [PubMed]

7. Schwartz, B.; Mawhorter, S. Parasitic infections in solid organ transplantation. Am. J. Transplant. 2013, 13,
280-303. [CrossRef] [PubMed]


http://dx.doi.org/10.1016/j.jpba.2005.08.026
http://www.ncbi.nlm.nih.gov/pubmed/16242280
http://dx.doi.org/10.1371/journal.pntd.0002288
http://www.ncbi.nlm.nih.gov/pubmed/23875033
http://dx.doi.org/10.1128/CMR.17.1.208-217.2004
http://www.ncbi.nlm.nih.gov/pubmed/14726461
http://dx.doi.org/10.1097/QCO.0b013e3283551dbd
http://www.ncbi.nlm.nih.gov/pubmed/22691685
http://dx.doi.org/10.1016/S1473-3099(16)30533-3
http://dx.doi.org/10.1186/1471-2334-13-78
http://www.ncbi.nlm.nih.gov/pubmed/23394259
http://dx.doi.org/10.1111/ajt.12120
http://www.ncbi.nlm.nih.gov/pubmed/23465021

Trop. Med. Infect. Dis. 2018, 3, 46 50f5

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Greaves, D.; Coggle, S.; Pollard, C.; Aliyu, S.H.; Moore, EM. Strongyloides stercoralis infection. BMJ 2013,
347, £4610. [CrossRef] [PubMed]

Barrett, J.; Broderick, C.; Soulsby, H.; Wade, P.; Newsholme, W. Subcutaneous ivermectin use in the
treatment of severe Strongyloides stercoralis infection: Two case reports and a discussion of the literature.
J. Antimicrob. Chemother. 2016, 71, 220-225. [CrossRef] [PubMed]

Chiodini, P.L.; Reid, A.J.; Wiselka, M.].; Firmin, R.; Foweraker, J. Parenteral ivermectin in Strongyloides
hyperinfection. Lancet 2000, 355, 43-44. [CrossRef]

Marty, EM.; Lowry, C.M.; Rodriguez, M.; Milner, D.A ; Pieciak, W.S.; Sinha, A.; Fleckenstein, L.; Baden, L.
Treatment of human disseminated strongyloidiasis with a parenteral veterinary formulation of ivermectin.
Clin. Infect. Dis. 2005, 41, e5—e8. [CrossRef] [PubMed]

Turner, S.A.; Maclean, ].D.; Fleckenstein, L.; Greenaway, C. Parental administration of ivermectin in a patient
with disseminated strongyloidiasis. Am. J. Trop. Med. Hyg. 2005, 73, 911-914. [PubMed]

Fusco, D.N.; Downs, J.A.; Satlin, M.].; Pahuja, M.; Ramos, L.; Barie, P.S.; Fleckenstein, L.; Murray, H.-W.
Non-oral treatment with ivermectin for disseminated strongyloidiasis. Am. J. Trop. Med. Hyg. 2010, 83,
879-883. [CrossRef] [PubMed]

Grein, J.D.; Mathisen, G.E.; Donovan, S.; Fleckenstein, L. Serum ivermectin levels after enteral and
subcutaneous administration for Strongyloides hyperinfection: A case report. Scand. J. Infect. Dis. 2010, 42,
234-236. [CrossRef] [PubMed]

Donadello, K.; Cristallini, S.; Taccone, ES.; Lorent, S.; Vincent, J.L.; de Backer, D.; Jacobs, F. Strongyloides
disseminated infection successfully treated with parenteral ivermectin: Case report with drug concentration
measurements and review of the literature. Int. J. Antimicrob. Agents 2013, 42, 580-583. [CrossRef] [PubMed]
Van Westerloo, D.J.; Landman, G.W.; Prichard, R.; Lespine, A.; Visser, L.G. Persistent coma in Strongyloides
hyperinfection syndrome associated with persistently increased ivermectin levels. Clin. Infect. Dis. 2014, 58,
143-144. [CrossRef] [PubMed]

Knopp, S.; Mgeni, A.F; Khamis, LS.; Steinmann, P.; Stothard, ]J.R.; Rollinson, D.; Marti, H.; Utzinger, J.
Diagnosis of soil-transmitted helminths in the era of preventive chemotherapy: Effect of multiple stool
sampling and use of different diagnostic techniques. PLoS Negl. Trop. Dis. 2008, 2, e331. [CrossRef] [PubMed]
Verweij, ].J.; Canales, M.; Polman, K.; Ziem, J.; Brienen, E.A.; Polderman, A.M.; van Lieshout, L. Molecular
diagnosis of Strongyloides stercoralis in faecal samples using real-time PCR. Trans. R. Soc. Trop. Med. Hyg.
2009, 103, 342-346. [CrossRef] [PubMed]

Requena-Méndez, A.; Chiodini, P; Bisoffi, Z.; Buonfrate, D.; Gotuzzo, E.; Mufioz, J. The laboratory diagnosis
and follow up of strongyloidiasis: A systematic review. PLoS Negl. Trop. Dis. 2013, 7, €2002. [CrossRef]
[PubMed]

Knopp, S.; Salim, N.; Schindler, T.; Karagiannis Voules, D.A.; Rothen, J.; Lweno, O.; Mohammed, A.S.;
Singo, R.; Benninghoff, M.; Nsojo, A.A.; et al. Diagnostic accuracy of Kato-Katz, FLOTAC, Baermann,
and PCR methods for the detection of light-intensity hookworm and Strongyloides stercoralis infections in
Tanzania. Am. J. Trop. Med. Hyg. 2014, 90, 535-545. [CrossRef] [PubMed]

Buonfrate, D.; Requena-Mendez, A.; Angheben, A.; Cinquini, M.; Cruciani, M.; Fittipaldo, A.; Giorli, G.;
Gobbi, F; Piubelli, C.; Bisoffi, Z. Accuracy of molecular biology techniques for the diagnosis of Strongyloides
stercoralis infection—A systematic review and metaanalysis. PLoS Negl. Trop. Dis. 2018, 9, e0006229.
[CrossRef]

Requena-Méndez, A.; Buonfrate, D.; Gomez-Junyent, J.; Zammarchi, L.; Bisoffi, Z.; Mufioz, J. Evidence-based
guidelines for screening and management of strongyloidiasis in non-endemic countries. Am. J. Trop.
Med. Hyg. 2017, 97, 645-652. [CrossRef] [PubMed]

® © 2018 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
@ article distributed under the terms and conditions of the Creative Commons Attribution

(CC BY) license (http:/ /creativecommons.org/licenses/by/4.0/).


http://dx.doi.org/10.1136/bmj.f4610
http://www.ncbi.nlm.nih.gov/pubmed/23900531
http://dx.doi.org/10.1093/jac/dkv315
http://www.ncbi.nlm.nih.gov/pubmed/26462990
http://dx.doi.org/10.1016/S0140-6736(99)02744-0
http://dx.doi.org/10.1086/430827
http://www.ncbi.nlm.nih.gov/pubmed/15937753
http://www.ncbi.nlm.nih.gov/pubmed/16282302
http://dx.doi.org/10.4269/ajtmh.2010.10-0258
http://www.ncbi.nlm.nih.gov/pubmed/20889884
http://dx.doi.org/10.3109/00365540903443165
http://www.ncbi.nlm.nih.gov/pubmed/20085425
http://dx.doi.org/10.1016/j.ijantimicag.2013.07.015
http://www.ncbi.nlm.nih.gov/pubmed/24269075
http://dx.doi.org/10.1093/cid/cit656
http://www.ncbi.nlm.nih.gov/pubmed/24065325
http://dx.doi.org/10.1371/journal.pntd.0000331
http://www.ncbi.nlm.nih.gov/pubmed/18982057
http://dx.doi.org/10.1016/j.trstmh.2008.12.001
http://www.ncbi.nlm.nih.gov/pubmed/19195671
http://dx.doi.org/10.1371/journal.pntd.0002002
http://www.ncbi.nlm.nih.gov/pubmed/23350004
http://dx.doi.org/10.4269/ajtmh.13-0268
http://www.ncbi.nlm.nih.gov/pubmed/24445211
http://dx.doi.org/10.1371/journal.pntd.0006229
http://dx.doi.org/10.4269/ajtmh.16-0923
http://www.ncbi.nlm.nih.gov/pubmed/28749768
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Case Report 
	Discussion 
	References

