KHANNA ET AL

Review
Strongyloidiasis: A Multifaceted
Disease

Swaytha Ganesh, MD'
Ruy J. Cruz, Jr.,, MD, PhD?

'Division of Gastroenterology and *Department of Surgery
University of Pittsburgh Medical Center
Pittsburgh, Pennsylvania

Strongyloidiasis is a parasitic infection caused by 2 spe-
cies of the intestinal nematode Strongyloides. The more
common and clinically important pathogenic species
in humans is Strongyloides stercoralis. The other species,
Strongyloides fuelleborni, is found sporadically in Africa
and produces limited infections in humans."* Strongy-
loidiasis affects approximately 100 million individuals
worldwide, and this infection is endemic to many parts
of the world, including the Southeastern United States,
South Asia, Latin America, and sub-Saharan Africa.»*”
In some rural areas of the Appalachian region and the
Southeastern United States, the prevalence of strongy-
loidiasis can reach 4%.°

The unique and complex life cycle of this parasite
starts when invasive filariform larvae in contaminated soil,
water, or feces penetrate the skin and proceed via venous
circulation to the lungs. After penetrating the alveoli, the
larvae ascend the tracheobronchial tree and are swallowed.
Once in the gastrointestinal tract, the larvae mature into
adult females, which live threaded in duodenal and proxi-
mal jejunal mucosa.">”

Adult females of this parasite can produce up to
40 eggs per day. These eggs hatch into rhabditiform
larvae, which can either be passed in stool—continuing
the soil-based cycle—or remain in the host and cause
autoinfection. Autoinfection involves the premature
transformation of noninfective rhabditiform larvae into
infective filariform larvae. Infective larvae can penetrate
intestinal mucosa (internal autoinfection) or the perineal
skin area (external autoinfection), thus perpetuating the
infection. The autoinfection phenomenon can lead to a
dormant but persistent infection."” Of note, S. stercoralis
is the only helminth that secretes larvae in stool. Thus,
the identification of eggs in a fecal smear is unlikely.
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The term “hyperinfection syndrome” is defined as an
amplification of the normal life cycle of S. stercoralis with-
out the spread of larvae outside of the usual migration
pattern (eg, gastrointestinal tract, lungs). Disseminated
disease, in contrast, refers to the massive migration of
infective larvae from the gastrointestinal tract not only to
the lungs, but also to other organs that are not involved
in the normal helminthic life cycle.! In this situation, the
mortality rate can be as high as 80%.' Several risk fac-
tors are associated with the development of disseminated
strongyloidiasis, including immune deficiency, hemato-
logic malignancies, administration of steroids, human
T-lymphotropic virus-1 infection, chronic alcoholism,
renal failure, HIV infection, diabetes, advanced age, and
transplantation.”?

Approximately half of Strongyloides infections are
asymptomatic."” The most common clinical manifesta-
tions are usually related to the gastrointestinal tract. These
symptoms are vague and nonspecific, and they include—
but are not limited to—anorexia, diarrhea, abdominal
pain, flatulence, and constipation. In advanced cases,
malabsorption syndromes, paralytic ileus, intestinal/
duodenal obstruction, and gastrointestinal bleeding may

occur.®

7 Respiratory symptoms, such as coughing and
wheezing, occur during the larvae’s primary migration
phase in the pulmonary parenchyma (Léffler syndrome).
Severe pulmonary symptoms, such as dyspnea, pleuritic
pain, pleural effusion, and hemoptysis, are observed
only with disseminated disease."®” If strongyloidiasis is
suspected, the skin should be examined systematically, as
Larva currens (racing larva) is a pathognomonic cutaneous
manifestation of Strongyloides external autoinfection."”

Few cases of the syndrome of inappropriate secretion
of antidiuretic hormone (SIADH) and Strongyloides infec-
tion have been reported in the literature. Interestingly, in
most of these cases, an extensive involvement of the lung
parenchyma or central nervous system is present. How-
ever, in the case presented by Khanna and associates, the
mechanism through which S. stercoralis caused SIADH
remains unknown.'"

Laboratory findings are usually nonspecific and may
include intermittent eosinophilia (mainly in the acute
phase), anemia, hypocholesterolemia, hypoalbuminemia,
and increased serum immunoglobulin (Ig)E concentra-
tion. In patients with chronic and disseminated disease,
eosinopenia and low IgE levels have been associated with
poor prognosis."®

The presence of larvae in stool is diagnostic of stron-
gyloidiasis. This method of parasite detection is easily
performed, broadly available, and inexpensive. However,
the diagnostic yield of a single specimen is approximately
30%. Examining 5 or more stool samples at different
time points could increase the sensitivity of fecal smear
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testing 3-fold.” To enhance larvae recovery, special tools
can be used, such as Baermann funnels, Harada-Mori
filter paper, and agar plates.

Duodenal biopsies are invasive. However, the exami-
nation of a duodenal specimen for ova and larvae has been
shown to be the most sensitive diagnostic procedure for
S. stercoralis, with a false-negative frequency of less than
10%.'>1¢ Endoscopic findings include duodenal mucosal
edema, erythema, hemorrhagic spots, ulcerations, and, in
some cases, megaduodenum. Duodenal white villi are also
a common endoscopic feature and should alert the physi-
cian to the possibility of strongyloidiasis.'”!* Differential
endoscopic diagnoses include tuberculosis, primary intes-
tinal lymphoma, Crohn’s disease, eosinophilic gastroen-
teritis, celiac sprue, Whipple disease, and gastrointestinal
stromal tumor.

In cases of disseminated infection, S. stercoralis can
also be identified in bronchoalveolar lavage, sputum, cere-
brospinal fluid, skin, urine, and ascites.” Serologic tests
are indicated when infection is suspected and S. stercoralis
cannot be demonstrated by standard diagnostic evaluation.
Although indirect hemagglutination and indirect fluores-
cent antibody tests have been used, the use of enzyme-
linked immunosorbent assay is currently recommended,
due to its greater sensitivity. Despite their high specificity
and sensitivity, immunodiagnostic tests have limitations,
including false-positive results due to cross-reactions with
other parasitic infections, such as filariasis and acute schis-
tosomiasis, which occur in 8-16% of cases. The enzyme-
linked immunosorbent assay is also useful for monitoring
response to therapy, as antibody titers decrease significantly
within the first 6 months of treatment.>?

Although imaging studies are nonspecific, the physi-
cian should be alerted to the possibility of strongyloidiasis
upon noting abnormalities restricted to the duodenum
and proximal jejunum (ie, stenosis, ulceration, or thick-
ening of the intestinal wall) on computed tomography
scans and upper gastrointestinal series.? In some cases in
the literature, confirmation of the strongyloidiasis diag-
nosis was not possible, and patients underwent surgical
intervention for intestinal obstruction and/or paralytic
ileus, with dismal results.?

Medical treatment should be achieved in all cases—
even in the absence of symptoms—in order to prevent
dissemination of the parasite. The drug of choice for
treatment of strongyloidiasis is ivermectin (Stromectol,
Merck) given at a dose of 200 mcg/kg of body weight
daily for at least 2 days. In cases of disseminated disease, it
may be necessary to prolong or repeat the therapy 14 days
after the initial treatment. Ivermectin binds selectively
to glutamate-gated chloride ion channels in invertebrate
nerve and muscle cells, causing cell death. Although few
side effects have been reported, ivermectin should be
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avoided during pregnancy.”*? Alternative treatments
include albendazole (Albenza, GlaxoSmithKline) and
thiabendazole. In cases of disseminated strongyloidiasis,
combination therapy of albendazole and ivermectin
can be used. In patients with severe ileus or intestinal/
duodenal obstruction, rectal administration of ivermectin
or thiabendazole has been suggested.’* No parenteral
preparation of these anthelmintics is available for use in
humans, although subcutaneous veterinary ivermectin
has been successfully utilized in the treatment of stron-
gyloidiasis unresponsive to standard oral therapy or when

enteral administration is not possible (ie, severe ileus or

intestinal obstruction).?¢

In summary, SIADH is a rare complication of
S. stercoralis infection. The large spectrum of clinical man-
ifestations and lack of a classic clinical syndrome make
the final diagnosis of strongyloidiasis extremely difficult.
Therefore, a high index of suspicion is needed for accurate
and early diagnosis of this uncommon complication of
S. stercoralis hyperinfection, particularly in patients from
areas where this parasite is endemic.

References

1. Segarra-Newnham M. Manifestations, diagnosis, and treatment of Strongyloides
stercoralis infection. Ann Pharmacother. 2007;41:1992-2001.

2. Strongyloidiasis. DPDx: Laboratory Identification of Parasites of Public Health
Concern. Available at: http://www.dpd.cdc.gov/dpdx/HTML/Strongyloidiasis.
hem.

3. Olsen A, van Lieshout L, Marti H, et al. Strongyloidiasis: the most neglected
of the neglected tropical diseases? Trans R Soc Trop Med Hyg. 2009;103:967-972.
4. Genta RM. Global prevalence of strongyloidiasis: critical review with epi-
demiologic insights into the prevention of disseminated disease. Rev Infect Dis.
1989;11:755-767.

5. Siddiqui AA, Berk SL. Diagnosis of Strongyloides stercoralis infection. Clin Infect
Dis. 2001;33:1040-1047.

6. Mahmoud AA. Strongyloidiasis. Clin Infect Dis. 1996;23:949-952.

7. Concha R, Harrington W, Rogers Al Intestinal strongyloidiasis: recognition,
management, and determinants of outcomes. J Clin Gastroenterol. 2005;39:
203-211.

8. Yoshida H, Endo H, Tanaka S, Ishikawa A, Kondo H, Nakamura T. Recur-
rent paralytic ileus associated with strongyloidiasis in a patient with systemic lupus
erythematosus. Mod Rheumatol. 2006;16:44-47.

9. Galimberti R, Pontén A, Zaputovich FA, et al. Disseminated strongyloi-
diasis in immunocompromised patients—report of three cases. Int J Dermatol.
2009;48:975-978.

10. Khanna S, Sedlack RE, Mangan TE. An unusual case of SIADH. Gastroenterol
Hepatol (N'Y). 2011;7:191-193.

11. Reddy TS, Myers JW. Syndrome of inappropriate secretion of antidiuretic
hormone and nonpalpable purpura in a woman with Strongyloides stercoralis hyper-
infection. Am J Med Sci. 2003;325:288-291.

12. Seet RC, Gong LL, Tambyath PA. Strongyloides stercoralis hyperinfection and
syndrome of inappropriate secretion of antidiuretic hormone. Gastroenterology.
2005;128:8, 252.

13. Hayashi E, Ohta N, Yamamoto H. Syndrome of inappropriate secretion of
antidiuretic hormone associated with strongyloidiasis. Southeast Asian J Trop Med
Public Health. 2007;38:239-246.

14. Vandebosch S, Mana E, Goossens A, Urbain D. Strongyloides stercoralis infec-
tion associated with repititive bacterial meningitis and SIADH: a case report. Acta
Gastroenterol Belg. 2008;71:413-417.

15. James CA, Abadie SH. Studies in human Strongyloides I1. A comparison of
the efficiency of diagnosis by examination of feces and duodenal fluid. Am J Clin
Pathol. 1954;24:1154-1158.

Gastroenterology & Hepatology Volume 7, Issue 3 March 2011 195



196

KHANNA ET AL

16. Lim S, Katz K, Krajden S, Fuksa M, Keystone JS, Kain KC. Complicated and
fatal Strongyloides infection in Canadians: risk factors, diagnosis and management.
CMA]J. 2004;171:479-484.

17. Kishimoto K, Hokama A, Hirata T, et al. Endoscopic and histopathological
study on the duodenum of Strongyloides stercoralis hyperinfection. World J Gastro-
enterol. 2008;14:1768-1773.

18. Thompson BE Fry LC, Wells CD, et al. The spectrum of GI strongyloidiasis:
an endoscopic-pathologic study. Gastrointest Endosc. 2004;59:906-910.

19. Ramdial PK, Hlatshwayo NH, Singh B. Strongyloides stercoralis mesenteric
lymphadenopathy: clue to the etiopathogenesis of intestinal pseudo-obstruction in
HIV-infected patients. Ann Diagn Pathol. 2006;10:209-214.

20. Lindo JE Conway D], Atkins NS, Bianco AE, Robinson RD, Bundy DA.
Prospective evaluation of enzyme-linked immunosorbent assay and immunoblot
methods for the diagnosis of endemic Strongyloides stercoralis infection. Am J Trop
Med Hyg. 1994;51:175-179.

21. Louisy CL, Barton CJ. The radiological diagnosis of Strongyloides stercoralis
enteritis. Radiology. 1971;98:535-541.

22. Cruz RJ Jr, Vincenzi R, Ketzer BM. Duodenal obstruction—an unusual
presentation of Strongyloides stercoralis enteritis: a case report. World | Emerg Surg.
2010;5:23.

23. Datry A, Hilmarsdottir I, Mayorga-Sagastume R, et al. Treatment of Strongy-
loides stercoralis infection with ivermectin compared with albendazole: results of an
open study of 60 cases. Trans R Soc Trop Med Hyg. 1994;88:344-345.

24. Tarr PE, Miele PS, Peregoy KS, Smith MA, Neva FA, Lucey DR. Case report:
rectal administration of ivermectin to a patient with Strongyloides hyperinfection
syndrome. Am ] Trop Med Hyg. 2003;68:453-455.

25. Boken DJ, Leoni PA, Preheim LC. Treatment of Strongyloides stercoralis hyper-
infection syndrome with thiabendazole administered per rectum. Clin Infect Dis.
1993;16:123-126.

26. Lichtenberger P, Rosa-Cunha I, Morris M, et al. Hyperinfection strongyloi-
diasis in a liver transplant recipient treated with parenteral ivermectin. Transpl
Infect Dis. 2009;11:137-142.

27. Grein JD, Mathisen GE, 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.

28. Chiodini PL, Reid AJ, Wiselka MJ, Firmin R, Foweraker J. Parenteral iver-
mectin in Strongyloides hyperinfection. Lancet. 2000;355:43-44.

Gastroenterology & Hepatology Volume 7, Issue 3 March 2011



