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Abstract. High priority of soil-transmitted helminths worldwide and in the Russian Federation is due to their vast distribu-
tion and the severe pathological features they induce in humans. Recently, it was observed that awareness of clinicians re-
garding this disease category was markedly decreased, although no significant decline of the disease occurrence has been
recorded, whereas rate of imported cases of parasitic diseases including soil-transmitted helminths like strongyloidiasis
mainly originating from subtropical or tropical countries rose in non-endemic regions. Lack of alertness on diseases like
strongyloidiasis impedes timely diagnostics and treatment. Global prevalence of strongyloidiasis was estimated to range
within 30—100 million people, however the World Health Organization (WHO) suggests that it was underestimated as
precise data in endemic countries remain unknown. The occurrence of these helminths has been recorded in regions
of temperate-continental climate: Western Ukraine, Belarus, Moldova, the Caucasus, Central Asia, as well as in Eastern
Europe and the Mediterranean region. In the Russian Federation locally acquired infections are frequently recorded
in the Krasnodar Territory and Rostov Region. Here, based on multi-year experience in management of patients with
strongyloidiasis we present our data and brief review of publications and systematic literature related to the challenges
of its clinical picture, diagnostics and treatment. Life cycle, basic biological parameters of free-living helminth in nature
and distinctive features of autoinfection related to strongyloidiasis were reviewed. Special attention was paid to the risk
of developing severe forms (hyperinfection and disseminated strongyloidiasis) especially in immunocompromised hosts:
HIV infection, radiotherapy followed by chemotherapy, long-term corticosteroid use. Difficulties in diagnosing Strongy-
loides stercoralis infection are due to its polymorphic and non-specific clinical manifestations, as well as the lack of clini-
cal knowledge and awareness about the disease. Clinical importance of parasitological methods for larvae detection was
underlined. It was noted that the drug of choice in therapy of strongyloidiasis is ivermectin unapproved yet in Russia,
whereas albendazole as an alternative drug exerts poorer efficacy, justifying a need to repeat treatment courses to establish
full recovery from the disease.
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CTPOHIrMIONOO03 B KJIMHWYECKOM NPAKTUKE: BOMNPOCHI OWATHOCTUKU U JIEMEHUSA
(KPATKVIVI OB30P U KIIMHUWYECKUE HABJIFOOEHUY)

Tokmanaes A.K.!, Koxxesuukosa I.'M.!, 3aBoiikun B./I.2, Tymoasckaa H.1.2, ITonosunkuna H.A.!, Kounos B.B.!,
T'oay6 B.IL.!, Xapiamosa T.B.!, Emepose K4.!

! Poccuiickuii ynugepcumem opycovt napodos, Mockea, Poccus
2 [lepeowiii Mockoeckuii eocydapcmeentotii meduyunckui ynueepcumem um. U.M. Ceuenosa, Mockea, Poccus

Pestome. AKTyaIbHOCTH ITPOOJIEMBI T€OTeIBMIHTO30B, KaK B MUpe, Tak U B Poccuiickoit Memepannu, o0ycIoBe-
Ha UX IIUPOKUM PACHPOCTPAHEHUEM W BBI3BIBAEMBIMU UMM CEPbE3HBIMU MATOJOTMYECKUMU U3MEHEHUSIMU B Op-
raHusMe yeyjoBeka. B mocienHee Bpems HabJ0faeTCd 3aMETHOE CHUXEHUE MH(MOOPMUPOBAHHOCTU MPAKTUUYECKUX
Bpaueit 00 3Toil Kareropuu O0Je3HEN, XOTS ypPOBEHb 3a00J€BAEMOCTH B CTPAHE HE CHUXAETCS, a 3aBO3 Mapasutap-
HBIX 00JIe3HEl, BKII0Uas pa3JuyHble TeIbMUHTO3bI, B TOM YKCJIE CTPOHTUJIOUI03, HEYKJIOHHO HapacTaeT. Ciabas
HaCTOPOXEHHOCTh K 3TUM OOJIE3HSIM TPETSTCTBYET CBOEBPEMEHHON IMarHOCTUKe U JiedeHn1o. B Poccuiickoii De-
Jepalui CTPOHTUIOUI03 OTHOCUTCS K PEAKUM HO30J0rn4eckuM hopmaM (YpoBeHb 3a00JI€BAEMOCTHU HE TIPEBbBIIIA-
et 1,0 Ha 100 ThIiC. HaceaeHUSs) U €ro PETUCTPUPYIOT B OOIIEH CTPOKE «ApyTHE FeIbMUHTO3b». Hapsiny ¢ pernoHamMu
C TPOMUYECKUM U CYyOTPOMUYECKUM KJIMMATOM apeaibl paClpOCTPAHEHU S ATOTO FeJIbMUHTA CYHIECTBYIOT B pailoHax
C YMEpPEeHHbBIM KJIMMATOM: B 3alaJHbIx o0JacTsax YkpauHsl, benopyccuu, Monnose, Ha KaBkase u B CpeaHeit Azuu,
a Takxe B Bocrounoit Eporie u CpenuzemHoMopckoM pervore. B PO ciryyan MecTHOTO 3apaskeHu sl Yalle perucTpu-
pytotca B KpacHonapckom kpae U PocToBckoii 06J1acTi. ABTOPBI, UMEIOLIME MHOTOJIETHUAY ONBIT BeAeHUS OOTbHbBIX
CTPOHTUJIOUI030M, IPEICTABUIN aHAINU3 COOCTBEHHBIX HAOIIONEHU I U KPaTKU i 0030p COBPEMEHHO HAyYHOU U Me-
TONMYECKOI TUTEPATYPHI 110 pobdIeMaM KIMHUKU, TUATHOCTUKY U JIEYEHU S TeIbMUHTO3a. PaccMOTpeHbl 0cO0eH-
HOCTU OMOJIOTUM BO3OynuTeNnst — Strongyloides stercoralis: Hanuuue B XM3HEHHOM LIMKJIe CBOOOTHOXUBYILIMX B MPHU-
poJie M Mapa3UTUPYIOIIMX B OPTaHU3ME YeJIOBEKA B3POCbIX T€IbMUHTOB, BO3MOXHOCTh Ay TOMHBA3U U, U3-32 KOTOPOU
00JIe3Hb JJTUTCS FOAAMU U HE 3aBeplIaeTCs BbI3AOpoBIeHUEeM. OOpallleHO BHUMAaHUE Ha CYIECTBEHHbIE U3MEHEHU S
B KJIMHUKE TeJIbMAUHTO3a Ha COBPEMEHHOM dTare, B TOM YUCJIE B CTOPOHY TSXeNbIX (POopM (TUTIEPUHBA3UBHBIN U re-
HEpaJU30BAHHBIN CTPOHTUJIOUIO3), YTO OOYCIOBJIEHO PACIPOCTPAHEHUEM COCTOSHUS UMMYHOAEepULIUTA y JTtoaei
(BUY/CITN [, mupoxoe mpumenenue I'KC u o npyrum npuanHam). TpyTHOCTH KIMHUYECKON TUAarHOCTUKM, Yac-
Thle OIIMOKU B TIEPBUYHOM JUArHO3€ OOBSICHSIOTCS KaK MOJAUMOPOU3MOM KJIWHUKUA JAHHOTO TE€IbMUHTO3a, TaK
U HEIOCTATOYHOU MH(MOPMUPOBAHHOCTBIO MPAKTUYECKUX Bpaueil 0 CTPOHTUIION103€. B TMarHocTrke 0OTMEUEHO Be-
Jy1iee 3HaUeHUe Mapa3uTOI0OrM4ecKX METOJJOB, HAITPABJIEHHBIX Ha 0OHAPYXEHNE TUYMHOK (HO HE SUIL) TeIbMUHTA.
YKka3zaHo, 4TO CPEeACTBOM BbIOOpA [IJIS JICUECHU S SBJSETCS U3BECTHBIN aHTUTEIbMUHTHBIN mpenapaT « M BepMeKTUH»,
KoTopsiii B P® He 3apeructpupoBaH. B mpakTuke st 3TUX 1eJIei UCTIONb3yeTcs «AJIOeH1a30J1», KOTOPHIT HeToCTa-
TOYHO 3(GhEKTUBEH, TOATOMY, KaK MPABUJIO, BO3HUKAET HEOOXOAUMOCTD MPOBENEHM I TOBTOPHBIX LIUKJIOB JICUEHUS.

Karoueesnie caosa: cmponeunoudos, Strongyloides stercoralis, ummyHnodepuuum, aymouneasus, eunepureasus, eeHeparu308aHHblil
CMPOHeUA0Ud03, 60pOHK08bLIL Memod bepmana, «Heepmexmun».

The public health and clinical significance of soil-
transmitted helminths worldwide and in the Russian

of these helminths has been recorded in regions
of temperate-continental climate: Western Ukraine,

Federation is due to their vast distribution and the se-
vere pathological features they induce in humans.
Recent observation has indicated lack of awareness
among clinicians regarding this disease category,
although no significant decline of the disease occur-
rence has been recorded. Imported cases of parasitic
diseases including soil-transmitted helminths like
strongyloidiasis which mostly originate from coun-
tries in subtropical or tropical regions are increasing
in non-endemic regions. Lack of information and
awareness about diseases like strongyloidiasis im-
pedes prompt diagnosis and treatment. Worldwide
prevalence of strongyloidiasis has long been estimated
to be between 30 and 100 million people, however
the World Health Organization (WHO) suggest that
this is an underestimation as precise data on preva-
lence are unknown in endemic countries [6, 9, 15, 23].

In the Russian Federation strongyloidiasis is con-
sidered a rare disease, (the incidence rate does not
exceed 1 case per 100,000 population) therefore it is
classified as «other helminthiasis». The occurrence

Belarus, Moldova, the Caucasus, Central Asia, as
well as in Eastern Europe and the Mediterranean
region. In the Russian Federation locally acquired
infections are frequently recorded in the Krasnodar
Territory and Rostov Region [2, 13, 14].

Strongyloidiasis is characterized by several
features in the pathogenesis and clinical course.
Immunocompromised individuals such as human
immunodeficiency virus infection (HIV infection)
are the most vulnerable population at risk for devel-
oping life-threatening clinical syndromes associated
with the disease [4, 6, 10, 11, 22].

Strongyloidiasis is caused by 2 species of the in-
testinal nematode Strongyloides. The most common
and globally distributed human pathogen of clini-
cal importance is Strongyloides stercoralis, S. fuelle-
borni occurs exclusively in humans in Africa and
New Papua Guinea. S. stercoralis (intestinal nema-
tode) — is a dioecious parasite that belongs to the
genus of parasitic nematodes. The disease was first
recognized in 1876 by the French physician Louis
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Alexis Normand. He had tested stool specimens tak-
en from French troops suffering from severe, persis-
tent diarrhea who had returned from Cochin China
(Vietnam). The disease was known for many years as
“Cochin-China diarrhea” [14, 22].

Strongyloides stercoralis is a soil-transmitted
helminth with a more complex life cycle than that
of most nematodes because it alternates between free-
living cycle of development in the soil and parasitic
life cycle in humans. The life cycle of S. stercoralis
is basically composed of adult worms, rhabditiform
larvae and filariform larvae (filaria). Adult female
worms embed in the small intestinal mucosa (some-
times in the pancreatic duct, biliary tract and crypts
of Lieberkiihn). Female adult worms that burrow into
the submucosa of the small bowel asexually produce
eggs. The eggs hatch into rhabditiform larvae, which
are released into the lumen of the intestine and are
excreted along with stool, into the environment (soil
and water) later transforming in to filariform. In the
regions of warm and humid climate, larval develop-
ment of parasites in the environment to the invasive
stage occurs in all seasons of the year unlike in re-
gions of temperate-continental climate. The filari-
form larvae then can penetrate the skin of a human
host to begin the second life cycle, called the parasitic
cycle, or direct cycle. After penetration, the filariform
larvae enter the venous circulation, and are transport-
ed to the lungs invading the alveolar spaces. They then
migrate from the bronchial tree to the pharynx, are
swallowed, and end up in the small intestine. In the
intestine, they molt twice and become adult female
worms which produce eggs that develop into rhabditi-
form larvae. S. stercoralis is unique among intestinal
nematodes in its ability to complete its life cycle with-
in the host through an asexual autoinfective cycle, al-
lowing the infection to persist in the host indefinitely.
In autoinfection some rhabditiform larvae transform
into invasive filariform larvae before being excreted.
As such, they are capable of reinfecting the host by in-
vading the intestinal wall or the perianal skin. Under
some conditions associated with immunosuppression
or underlying gastrointestinal disorders (constipa-
tion, diverticulitis) this autoinfective cycle can be-
come amplified into a potentially fatal hyperinfection
syndrome, characterized by severe complications.
There is evidence implicating the sexual transmission
of Strongyloides stercoralis among homosexual men.
It is important to note that laboratory safety measures
mandated at most institutions are necessary to pro-
tect against infection with S. stercoralis [4, 6, 14, 19].

In the early stage of the disease, pathological
changes in tissues and organs are due to the host
to the activity and metabolic products of the parasite.
Migration of the filariform larvae from the intestine
into the portal vein system and then the pulmonary
circulatory system may lead to the development
of bronchopneumonia, asthmatic bronchitis, and eo-
sinophilic pulmonary infiltrates. The parasite reach-

es the intestine 20—30 days after the initial infection.
Invasion of the intestine is accompanied by its mu-
cosal damage, hemorrhage, eosinophil infiltration,
erosion, and often ulcers. Granulomas of various
organs (gastric, liver, intestinal) may be observed.
Chronicity induces intestinal mucosal atrophy and
malabsorption of fats and carbohydrates. Protein-
losing enteropathy may result in hypoproteinemia
leading to nutritional deficiency and cachexia. Most
often immunocompetent individuals infected by
S. stercoralis may remain asymptomatic for a long
period, but a change in immune status can increase
the parasite burden leading to disease manifestation,
hyperinfection syndrome and disseminated infection
especially in immunocompromised individuals.

The term hyperinfection is used to denote auto-
infection, a phenomenon in which the number
of worms increases tremendously leading to dissemi-
nation. Disseminated disease is defined by the pres-
ence of parasites outside of the traditional life cycle
(i.e. in organs other than the skin, GI tract, or lungs).
Patients with suppressed immunity due to corticos-
teroids therapy or associated with HIV infection can
develop a severe disseminated form. Disseminated
strongyloidiasis involves widespread dissemination
of larvae outside of the gut and lungs, often involv-
ing the liver, brain, heart, and urinary tract, pancre-
as and central nervous system. In such severe cases
which results in severe damage to the intestinal wall
due to a high parasite burden, about 50% of patients
with disseminated strongyloidiasis are prone to de-
velop polymicrobial bacteremia often complicated by
meningitis [4, 6, 10,11, 20, 22].

Strongyloidiasis is classified under the diagnosis
code ICD-10: B78 which highlights:

e Intestinal strongyloidiasis (B78.0);

e Cutaneous strongyloidiasis (B78.1);

e Disseminated strongyloidiasis (V78.7);

e Unspecified strongyloidiasis (B78.9).

The exact incubation period is not known. The early
larval migration phase, which occurs during percuta-
neous infection, lasts up to 10 days. The manifestation
reflects the migration of the parasite within the host.
Penetration of the skin by filariform larvae may result
in the development of a pruritic, papular, erythema-
tous rash. Cough, shortness of breath, wheezing, and
fever may develop as the larvae pass through the lungs.
In the late phase, when the parasite reaches reproduc-
tive maturity and invades the intestine, the clinical
manifestations of the disease are associated with dam-
age to the digestive system. In the absence of treat-
ment and possibility of autoinfection, helminthiasis
becomes chronic, lasting for years and decades.

Some of these chronic infections have lasted over
30 years as a result of autoinfection.

Patients with mild forms of strongyloidiasis usu-
ally present with nausea and epigastric pain.

Stool consistency is unchanged, although consti-
pation or diarrhea can develop. Nausea, sometimes
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accompanied by vomiting, is noted especially in severe
signs of the disease. Severe signs also include intense
epigastric pain or diffuse abdominal pain, while diar-
rhea persists for 5—7 days. Patients may present with
15 or more loose or watery stools per day, with signs
of dehydration. Passage of bloody stools with mucus
is not uncommon in strongyloidiasis. Neurological
manifestations associated with strongyloidiasis in-
clude headache, dizziness, fatigue and irritability.

Severe allergic syndrome is characterized by persis-
tent recurrent urticaria, itchy skin, myalgia and arthral-
gia. Eosinophilic myocarditis and asthmatic bronchitis
are detected in some patients. Ocular disorders like
conjunctivitis, angioretinopathy, inflammatory macu-
lar diseases and corneal ulcers has been recorded

Hyperinfection is characterized by severe gastro-
intestinal and pulmonary manifestations; cramp-
ing abdominal pain, watery diarrhoea, weight loss,
nausea, vomiting and occasionally gastrointestinal
bleeding, asthma-like symptoms such as cough and
wheezing, and others such as pneumonia and pul-
monary haemorrhage with diffuse bilateral infil-
trates on the chest X-ray. CNS involvement (parasitic
and bacterial meningitis) and gram-negative sepsis
in strongyloidiasis has only been seen in patients with
hyperinfection and may be fatal.

Disseminated strongyloidiasis are most frequently
associated with subclinical infection in an immuno-
compromised host. In disseminated strongyloidiasis
the larvae invade numerous organs (intestines, lungs,
liver, etc.). Immune disorders often disguise typical
manifestations of helminthiasis leading to delayed
diagnosis and adequate treatment of the disease.
Eosinophilia and allergic reactions which are unique
among helminths are usually mild or absent.

Complications such as ulcerative intestinal lesions
and perforated peritonitis are recorded are associated
with strongyloidiasis. It should be noted that exist-
ing treatments can provoke inflammatory responses
probably due to an immune response to the dead
parasites, thus the above complications could be as
a result of antiparasitic medication.

Bowel obstruction, appendicitis, pancreatitis,
malabsorption are rare complications of \S. stercoralis
infection. In disseminated strongyloidiasis and se-
vere hyperinfection, the mortality rate can be as high
as 80% |9, 18, 21, 22].

The clinical presentation of chronic and acute
strongyloidiasis varies from asymptomatic infection,
mild symptomatic and severe form [1, 4, 6, 8, 11, 14].

Based on 34 clinical observations, our data re-
vealed 11 mild cases, 21 moderate and 2 severe forms
of S. stercoralis infection induced by hyperinfection
syndrome and disseminated strongyloidiasis. Acute
onset of the disease was observed only in 8 patients
while a mild onset was frequently recorded.

Case study 1: A 54 years old (y/o0) man presents
for routine check-up evaluation. He had no chief
complaints on examination. There were no skin le-

sions and no organ enlargement was noted. Vital
signs are as follows: Blood Pressure 130/80mmHg;
Heart Rate 78/minute and regular; Respiratory Rate
18/minute. Lungs were clear to auscultation bilater-
ally and normal SI and S2 sounds were heard with
regular rate and rhythm. Bowel movement and urine
output were normal. His complete blood count was
only significant for eosinophilia (13%). He has a his-
tory of myocardial infarction and diabetes. He resides
in Moscow Region in an apartment and his travel
history includes: Australia, Kenya, Kamchatka,
Mordovia, Sochi (Southern Russia). A study was con-
ducted to find out the prevalence of any enteric para-
sites in stool. Results indicated the presence of a low
intensity of S. sfercoralis infection. Examination
of stool sediment revealed only 1 rhabditiform larva.

In the presented clinical case, the only significant
finding was blood eosinophilia. It should be noted
that a rise in the eosinophils is common only among
recently infected patients [1, 7, 14].

In acute strongyloidiasis, the manifestation pro-
duces a symptom complex of an acute infectious-al-
lergic presentation within the skin, along with disor-
ders of the gastrointestinal tract, as mentioned above.
After 2—3 months, the above symptoms subside, and
the disease becomes chronic, characterized by poly-
morphism of clinical manifestations [4, 6, 7, 9, 14, 22].

Case study 2: A 47 y/o patient presents with symp-
toms of nausea, pain in the right and left hypochon-
driac region, pruritus, and diarrhoea up to 7 times dai-
ly. The patient considers himself ill for about 4 years.
He has a history of chronic cholecystitis and he has
been under constant observation at a gastroentero-
logist. He was treated without any positive outcome.
His travel history includes: multiple visits to China,
the Dominican Republic, as well Krasnodar Territory
of the Russian Federation. Blood count indicated
an eosinophil level of 5.2%, other indicators were not
significant. Examination of stool sediment revealed 2
larvae of S. stercoralis. Considering his travel history,
clinical manifestations and laboratory findings, the pa-
tient was diagnosed with intestinal strongyloidiasis.

The described case illustrates by the chronic
course of strongyloidiasis with a polymorphic clini-
cal presentation: gastrointestinal disorders (chronic
diarrhea and symptoms of dyspepsia) and allergic
manifestations.

In severe forms, prolonged diarrhoea syndrome
is common, leading to dehydration, malabsorption,
anaemia and cachexia. There are possibilities of ul-
cerative intestinal lesions, parenchymal liver degen-
eration and pancreatitis

Case study 3: A 48 y/o man presents with the his-
tory of chronic diarrhoea up to 8 times daily for five
years. He resides in Baku Azerbaijan and constant-
ly visits rural areas of the country. The patient has
lost nearly 20 kg of body weight. He has been under
observation at the Institute of Gastroenterology,
Moscow, and was diagnosed to have chronic enteri-
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tis. Following treatment, a short-term improvement
was noted. Subsequently, diarrhoea and weight loss
resumed. The following year he was admitted to the
hospital for a history of chronic diarrhoea. Small
bowel biopsy was performed and histological exami-
nation revealed inflammation response due to eo-
sinophils, a helminth larva, presumably the larva
of S. stercoralis. Parasitological method based on the
Baermann funnel technique was used to uncover
a large number of S. stercoralis larvae. Complete
blood count revealed high eosinophil levels: 12—18%.
The diagnosis of Strongyloides stercoralis hyperinfec-
tion was made based on the results obtained.

As mentioned above, immunocompromised pa-
tients (HIV infection, radiotherapy followed by chemo-
therapy, patients on long term corticosteroids use), has
unfavourable prognosis as penetration of the larvae
is observed not only into the targeted organs (guts and
lungs). Brain involvement may lead to venous throm-
bosis, cerebral oedema and rapid death of the patient.
Strongyloidiasis is considered an opportunistic parasitic
infection in HIV [4, 6, 10, 17, 21].

It is difficult to make a differential diagnosis
of strongyloidiasis based on clinical symptoms due
to its polymorphism. Cases of diagnostic errors
of were discovered in most of our patients. It was fre-
quently misdiagnosed for cases like food poisoning,
bacterial gastroenteritis, unspecified enterocolitis,
duodenal ulcer, pancreatitis, biliary dyskinesia, eo-
sinophilic pneumonia and in some cases typhoidal
salmonella disease [7, 14]. Lately diseases that con-
ceal the infection are becoming common: Acute
leukaemia, malignant neoplasms, Crohn’s disease,
Whipple syndrome, traveller’s diarrhoea [12, 16].
Strongyloidiasis should be differentiated from other
helminth infections that have an acute phase in their
clinical course (hookworm, ascariasis, schistoso-
miasis, opisthorchiasis, fascioliasis, clonorchiasis,
trichinosis) [4, 6, 11].

We report a differential diagnosis case report on
a 21 years old patient (female) who returned from
Thailand with chief complaints of abdominal discom-
fort and loose stool. The patient presented to a gastro-
enterologist with these complaints who drew attention
to mild eosinophilia (12%) in her blood count.

Suspected helminth infection prompted the doc-
tor to perform series of serological test and high levels
of antibodies to echinococcus were detected. The pa-
tient was consulted by an infectious disease (ID) spe-
cialist. Further epidemiological, clinical and labora-
tory data were collected, however human echinococ-
cosis was not confirmed. Subsequent results demon-
strated 55% eosinophilia, moderate leukocytosis and
anaemia (99 g/L). The patient stated that she had no-
ticed an itchy rash on the tops of her feet and legs while
in Thailand. Considering the patient’s clinical mani-
festation, travel history and laboratory findings she
was likely to acquire an infection by a geohelminth
pathogen. Ancylostoma eggs were identified using

Baermann funnel technique. She was diagnosed with
Hookworm infection (Ancylostomiasis) and treat-
ment with albendazole was initiated. The manage-
ment of the patient was carried out in accordance with
the Clinical Guidelines for Management of Patients
with Hookworm infection. Follow up of hematologi-
cal parameters indicated normal values. This case
illustrates similar acute infection of geohelminths,
the low specificity of serological tests and the im-
portance of constantly investigating pathogens using
adequate parasitological methods like the Baermann
funnel technique [2, 3, 5, 6, 16].

It is important to highlight that patients with
strongyloidiasis might present with normal white
blood cells (WBC) or moderate leukocytosis. Other
possible findings include; Low platelets count, slight-
ly increased ESR, hypochromic anaemia especially
in chronic forms. Coprology test reveals a significant
amount of muscle fibres and WBC. Besides the stool
and duodenal contents, Strongyloides larvae can be
detected in the sputum, urine and vomitus of an in-
fected individual [3, 5, 6, 11, 16].

The most convenient and widely used method
for diagnosing strongyloidiasis is the enzyme-linked
immunosorbent assay (ELISA), although specificity
may decrease as a result of cross-reactivity with other
parasite antigens. Immunological tests have been
used primarily as auxiliary methods in combination
with clinical laboratory and instrumental techniques.
Polymerase chain reaction (PCR) has not been suit-
able for screening purpose in practice [6, 22].

Medical treatment should be achieved in all cases
even in the absence of symptoms to prevent parasite
dissemination. Unfortunately, a spontaneous cure
is impossible due to the possibility of autoinfection
[6, 11, 14, 22]. The drug of choice for acute, chron-
ic, hyperinfection and disseminated strongyloidia-
sis is Ivermectin (stromectol and mectizan available
in 3-mg and 6-mg tablets respectively) [22].

Ivermectin is taken as two single 200 mg/kg dos-
es administered on two consecutive days for adults.
Recommended dosage for children aged < 2 years
is 200 mg daily for two days. Some individuals may
require a repeated course of treatment if necessary.
Ivermectin has been included in the WHO list of es-
sential medicines since 2017. Ivermectin remains
unregistered in the Russian Federation. Albendazole
is a reasonable alternative although cure rates in clin-
ical trials were inferior to Ivermectin. Albendazole
is generally taken as a single dose or two single
doses of 400 mg/800 mg (after meals) for 3 days.
Antihistamines should be considered while on an-
tithelmintic medications. Because of the risk of hy-
perinfection and/or disseminated disease corticos-
teroids must be avoided [4, 6, 11]. The management
of the diseases is determined by the severity of and
complications [13].

Follow-up stool tests (3 times with an interval
of 1-2 days) are recommended immediately af-
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ter and one month after the course of medication
to determine the effectiveness of therapy. The lesser
the fecal test control, the higher the chances (70%)
of false negative results. It is important to note
that duodenal aspirate is more sensitive than stool
examination. Therefore, when in doubt it is advis-
able to perform a test on the duodenal contents [4,
6, 13]. The criteria for cure are reached when symp-
toms finally cease with the disappearance of the
parasites from the feces and/or duodenal aspirate.

Strongyloidiasis carries a relatively good prognosis
except in severe forms of the disease and immunode-
ficiency cases which predispose individuals to severe
strongyloidiasis [4, 6, 10, 11, 22].

A unifying diagnosis for strongyloidiasis cannot
be certain due to its polymorphism and non-speci-

ficity of its clinical manifestations. Other factors like
the lack of clinician knowledge about the disease
and the high importance to implement diagnos-
tic approaches like the use of specific methods, in-
tended for detection of helminth larvae (Baermann
technique and its modifications) have a huge impact
in disease control. Ivermectin is unlicensed in the
Russian Federation and albendazole which serves
as the alternative is as least as effective. Therefore,
it is mandatory to initiate a repeated course
of Albendazole after the initial course is completed
in order to establish full recovery from the disease.
Considering the global prevalence of Strongyloides
infection, the increase in net migration and tourism
from affected regions, the disease remains relevant
in clinical practice.
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