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Previous estimates of global prevalence

Genta et al (1989) reported a range from 3 to 30 million
infected people, although the author referred to these
estimates as “little more than inspired guesses”.

Bethony et al (2006) reported a range of 30-100 million
people, but neither the source nor the methods at the basis
of these estimates were reported in the paper

Bisoffi et al (2013) reported a prevalence of “at least 370
million people” infected worldwide, calculated as a ratio to
hookworm

Genta RM.
Global prevalence of strongyloidiasis: critical review with
epidemiologic insights into the prevention of disseminated disease.
-Rev Infect Dis. 1989

Bethony J, Brooker S, Albonico M, Geiger SM, Loukas A, Diemert
D, et al.
Soil-transmitted helminth infections: ascariasis, trichuriasis, and
hookworm.
Lancet 2006;367(9521):1521-32.

Bisoffi Z, Buonfrate D, Montresor A, Requena-Mendez A, Munoz J,
Krolewiecki AJ, et al. Strongyloides stercoralis: a plea for action.
PLoS neglected tropical diseases. 2013;7(5):e2214.




New estimates of global prevalence

Prevalence (%)
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613.9 million infected individuals (95% CI: 313.1-910.1 million)

Buonfrate D, et al.
The Global Prevalence of Strongyloides stercoralis Infection.
Pathogens. 2020 Jun 13;9(6):468. doi: 10.3390/pathogens9060468



https://pubmed.ncbi.nlm.nih.gov/32545787/

Important health problems in migrants?
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Strongyloidiasis
Pooled prevalence >10% EAP, SSA and LAC

Asundi A, Beliavsky A, Liu XJ, Akaberi A, Schwarzer G, Bisoffi Z, Requena-Méndez A, Shrier |, Greenaway C.
Prevalence of strongyloidiasis and schistosomiasis among migrants: a systematic review and meta-analysis
Lancet Glob Health. 2019;7(2):e236-e248.




Strongyloides stercoralis

Free-Living Cycle Parasitic Cycle

o The filariform larvae migrate by various
pathways to the small intestine where they
become adults.

Infective filariform larvae
penetrate the intact skin of
the definitive host.

Rhabditiform
larvae develop
into filariform (L3)

larvae. Parasitic adult

female in small

== intestine
Rhabditiform Autoinfection:

larvae hatch from Rhabditiform larvae in

embryonated eggs.

large intestine become
filariform, penetrate
intestinal mucosa (or
Dogs may also serve as perianal skin) and
definitive hosts. migrate to other
organs.
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e Eggs are produced 4 &y
by fertilized
female worms. / /g Eggs deposited in intestinal mucosa.
° ﬁ Rhabditiform larvae hatch and migrate

to intestinal lumen.
Rhabditiform larvae

in the intestine are

excreted in stool.
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https://www.cdc.gov/dpdx/strongyloidiasis/



Autoinfection

s\

Autoinfection
cycle

Some rhabditiform larvae
become filariform and reenter
intestinal mucosa or peri-anal

skin and follow the usual

infection cycle




2030 targets

for soil-transmitted
helminthiases control
programmes
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3.5. Strongyloidiasis

Groups at risk SAL (ivermectin is not approved for use in pre-5AC)
Target #4 Establish an efficient strongyloidiasis control programme in 5AC
ntenticn To recognize the public health importance of strongyloidiasis as a soil-transmitted PRE e = ! 3 £ | h

helminth infection and to include it in 5TH prevention and control programmes

Activities to In areas of high endemicity of . stercoralis, to distribute ivermectin together with aither o i e«
achieve the target | albendazole or mebendazole , 2021




Prevalenza in Italia: memoria del passato...

Strongyloides stercoralis

Free-Living Cycle = Parasitic Cycle
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Silvana Mangano in “Riso amaro” (1949)



Prevalenza di strongiloidosi negli italiani in relazione all’eta
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Buonfrate D, et al; Euro Surveill. 2016 Aug 4;21(31). doi: 10.2807/1560-7917.ES.2016.21.31.30310.



Prevalenza di strongiloidosi nell’intera coorte
In base all’eosinofilia
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Aspetti clinici

URTICARIA
Experimental Control

Study Events Total Events Total Odds Ratio OR
Forrer et al. (2017) 472 853 880 1891 -} 142 )
Khieu et al. (2014) 138 601 397 2260 L 140 4
Becker et al. (2011) 6 37 16 136 —— 1.45
Herrera et al. (2006) 16 50 4 50 54
Rodriguez et al. (2001) 0 47 0 47 i
Oliver et al. (1989) 14 18 6 24 P ———— 1050
Fixed effect model 1606 4408 ¢ 147
Random effects model < 1.73
Heterogeneity: I = 67%, «* = 0.0701, p = 0.02

01 0512 10

Abdominal pain: reported by 61,;& €
individuals =
Diarrhea by 50.54% individuals
Urticaria/rash by 33.35% individ

40-50% asymptomatic infecti

Tamarozzi F et al. Morbidity associated with Strc
10.4269/ajtmh.18-0895.
Pichard DC, et al. Rapid development of migratory,
10.1016/j.jaad.2013.11.036. PMID: 24831316; PMCID: PMC4024165

Puerta-Pefia M, Calleja Algarra A. Larva Currens in Strongyloides Hyperinfection Syndrome. N Engl J Med. 2022 Apr 21;386(16):1559. doi: 10.1056/NEJMicm?2115708. PMID:
35443110.

m J Trop Med & Hyg 2019 Apr 8. doi:

iImmunosuppression. J Am Acad Dermatol. 2014 Jun;70(6):1130-4. doi:



Minor clinical problem...?

 38-year-old Ghanaian migrant

* Lymphoma diagnosis

« Start of Immunosuppressive and corticosteroid therapy
* Uncontrollable septic fever, shock

 Paralytic ileus, ARDS......... death
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Adult female of Strongyloides stercoralis collected in bronchial fluid. Scale bar = 400 pum.



Iperinfestation e dissemination

Immunodepression

Accelerated replication of the larvae
Worsening of intestinal — Dissemination
and respiratory symptoms

Gram- relateﬂ'sepsis and

meningitis
\ Death

Case fatality rate of disseminated forms: 50-86%

Segarra Newnham. Annals of Pharmacotherapy 2007




Acute Strongyloidiasis: A Rarity. Chronic Strongyloidiasis: A Time
Bomb!

Eric Caumes MD12* Jay S. Keystone MD34 2011; 18(2):71-72

Journal of

TRAVEL MED G

We must identify those who have the "bomb" in their bodies without knowing it

The treatment can have no other objective than to completely remove the "bomb"



Buonfrate ef al. BMC Infectious Diseases 2013, 1378 ~
htrpo/fwwaew_ biomedcentral.ocomy 147 1-2334/13/78 BMNC
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Severe strongyloidiasis: a systematic review of
case reports

Dora Buonfrate'”, Ana Requena-Mendez”, Andrea Angheben’', Jose Mufioz”, Federico Gobbi®,
Jef Van Den Ende® and Zeno Bisoffi'

CASE REPORT

M O F doi:10.1111/imy. 13940

Late post-kidney transplant Strg yndrome in an

Syndrome Sepsi da batteri intestinali

Trorspl fnfect Diz. 201 820:=123075,

[ Meningiti da batterl Intestinall

Fatal Multiorgan Failure Syndrome in a Strongyloides-HTLV-1
Coinfected Patient, after Treatment with Ivermectin

Case of Strongyloides hyperinfection syndrome

To cite: Kuriakose K,
Carpenter K, Wanjalla C,
et af. BMJ Case Rep
Published online: [ please
indude Day Month Year]
Am J Trop. Med. Hyg., 101), 2018, pp. 416421 doi: 10.1136/ba-2016-

a1, 4260/ 3tmh, 19-0347 218320
Copyright © 2019 by The American Sociaty of Trapical Medicine and Hyglans

Case Reports in Crtical Care
Volume 2021, Article ID) 5554810, 5 pages
htt_l:ls-:-r."dﬂi_ﬂrg." 10.1155/2021/5554310

Case Report: Two Cases of Strongyloidiasis Presenting with Thrombotic Events

Mara Waters,'* Sigmund Krajden,* Christie Kim,” Reem Elsobky,” Bohdan Lychacz,” Matthew Cheung,'*
Mark Crowther,” and Jay Keystone'*®



Table 1. Conditions associated with hyperinfection
syndrome

Drugs/biologics
Immunosuppressives
Corticosteroids
Azathioprine
Cyclophosphamide
Methotrexate
Ant-neoplastic agents
fG-mercaptopurine
Adriamyecin
Bleomycin
Carmustine
Chlorambucil
Doxorubicin
Daunorubicin
Itostamuide
Melphalan
Mitoxantrone
VP16
Vinca alkaloids
Biologics
Etanercept
Inflixumab
Rimximab
Antithymocyte globulin
Ann-CD3 (OK'T3)
Mycophenolate motenl
Total body irradiation
Diseases/syndromes
HTLV-1
Hypogammaglobulinaemia (nephrotic syndrome and
multiple myeloma)
Haematologic malignancies and myelodysplastic
syndromes
Solid Organ Transplantation
HsCT
HIV/IRIS
Malnutrition

Nutman TB. Human infection with Strongyloides stercoralis and other related
Strongyloides species. Parasitology. 2017 Mar;144(3):263-273. doi:
10.1017/S0031182016000834.



Esame microscopico diretto delle feci: sensibilita intorno al 20%

Il problema della diagnostica

Table 6. GRADE summary of findings on diagnostic tools for screening strongyloidiasis, January 1993-February 2017.

o . Post-Test Post- Test Number of Certainty of
Index Test—at 10% Prevalence * S'EM:!IME? E'Fle:i!.ﬁl::lt}' F'J'ﬂl:.la_.blht}' ..;.j 4 ]:I.mha!:”l't-'" "_'{ . Studies/ Evidence Reference Standard
(95% CI) {95%: CI) Positive Resualt Megative Result Participants (GRADE)
195% CI) (95% CIi
Baermann methed [51] 072 (067-0.76) @ 100 {1L.00-1.00) % 1007%: (100-100) 3% (4-3) 0,/2459 Modetate b Combination of diagnostic tests
Agar plate—10% prevalence [51] (.69 (D.Be-0.92) 100 (Lo0-1.00) % 100 (100-100) 1% (2-1) 10/ 3563 Moderate ™ Combination of diagnostic tests
MIE LIPS [62] © 0.85 (0.79-0.92) 0.95 {0.93-0.98) 657 (Ga-84) 2% (2-1) 1/394 Low b8 Steol micToscopy of culiune
VI ELISA—commercial test [£2] 0.92 (LE7-0.97) 0.97 {0.96-0.949) 77 ([71-92) 1% (1) 1/394 Low &40 Stoel microscopy
[FAT [&2] 0.94 {0 90-0.98) 0.57 (0.83-0.91) 457 (37-55) 1% (141 1/3949 Lo &40 Steo] micToscopy and culkune
Bordier- ELISA—commetcial kit [62) 0.9 ((L8&-0.95) 0.94 {0.91-0.94) 63% (52-77) 1% (2-0) 1/193 Low 45 Kato—Ealz, Flotae, and Baermann method
S5-MIE-1 ELISA [63] 0.95 ((92-0.597) 0.93 {0.90-0.95) 6l (71-73%) 1% (1-0) 1/583 Lo b5 Stool microscopy and culture

Buonfrate D, et al. Novel approaches to the diagnosis of Strongyloides stercoralis infection. Clin Microbiol Infect. 2015 Jun;21(6):543-552. doi:

10.1016/j.cmi.2015.04.001

Agbata NE et al. Int J Environ Res Public Health. 2019 Jan; 16(1): 11.Published online 2018 Dec 20. doi: 10.3390/ijerph16010011



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6339107/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6339107/
https://dx.doi.org/10.3390/ijerph16010011

Accuratezza del metodi diagnostici
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Sensibilita Specificita
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Sierologia

=

APC/Baermann PCR
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Microscopia Attenzione: nellimmunocompromesso
diretta - FECT la sierologia puo risultare falsamente
negativa
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*Serology is preferable but
if not available, improved
faecal techniques could
also be used (Baerman or
APC or PCR).

*When serology or more
sensitive stool techniques
(Baermann or stool culture
or PCR) is not available,
consider empiric treatment
with ivermectin.

Immunocompetent Immunosuppression or

candidates to immunosuppressive

r I 1 therapies
High risk Intermediate-low risk ]
! ;
Serology or stool Check for Serology ar!d s:gol
examination® esodinophilia examination
Positive Negative Positive Negative Positive or Negative
unavailable

!

Serology and stool
examination

Positive Negative

wermecin L netnng | wemecn L notng | L wonng| L hemecn g

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 Sep;97(3):645-652. doi: 10.4269/ajtmh.16-0923.



Terapia

Figure 4 Forest plot of comparison: | lvermectin versus albendazole, cutcome: 1.1 Parasitological cure.
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Henriquez-Camacho C et al. Ivermectin versus albendazole or thiabendazole for Strongyloides stercoralis infection. Cochrane Database Syst Rev. 2016 Jan
18;2016(1):CD007745. doi: 10.1002/14651858.CD007745.pub3. PMID: 26778150; PMCID: PMC4916931.



Multiple-dose versus single-dose ivermectin for
Strongyloides stercoralis infection (Strong Treat 1 to 4):

a multicentre, open-label, phase 3, randomised controlled
superiority trial

Dora Buonfrate, Joaguin Salas- Coronas, José Mufioz, Begofla Trevino Manuri, Paola Rodari, Francesco Castelli, Lorenzo Zammarchi, Leila Bianchi,

Federico Gobbi, Teresa Caber as-Ferndndez, Ana Requena-Mendez, Gauni Godbole, Ronaldo Silva, Marilena Romera, Peter L Chioding, Zeno Bisoffi

Enrocdment

Allocation

Follow-up

Analysis

351 assessed for eligibility

42 excluded”
2 dedlined consent
2 younger than Syears or weighing <15 kg
6 residad in an endemic area
o 7 did not meet diagnostic criteria
4 had a diseasa of the central nervous systam
11 had disserninated disease
15 were immunoco mpromised
1 had previocusly received vemectin

+ i

155 allocated to single-dose ivermeactin
155 received allocated interventiont

154 allocated to four-dose vermectin

27 lost to follow-up

23 lost to follow-up

| 128 followed up at & months

-
| | 121 followad up at & maonths

10 lost to follow-up

18 lost to follvw-up

118 fallowed up at 12 manths
(modified FAS)}

-
113 followad up at 12 months
(modified FAS)

Figure 1: Trial profile

FAS=full analysis set. *Some participants had more than one reason for excusion. 1One patient took a further four

doses before the 6-month follow- up visit and was excluded from the per-protocol anahysis.

m==) BASTA UNA DOSE

Dose singola
(200 mcg/kg)
di ivermectina

86% (95%CI 79-91)

Lancet Infect Dis 20109

Published Cnline
September 23 2019
https-/doi.ocng/ 101016/
5147 3-3009(19)30289-0

Dosi multiple
(200 mcg/kg x 4)
di ivermectina

85% (95%CI 77-90)




Monitoraggio del trattamento

« Se al baseline ho test fecali
positivi, vanno ripetuti a breve
distanza dal trattamento
(anche 1 settimana dopo)

 La sierologia va ripetuta, a
distanza pero di almeno 3-4
mesi

Predicted Bordier ELISA

Predicted values for Bordier ELISA

Legend

—-== 85% ClI for mean predicted values

time (days)

Buonfrate D, et al. Accuracy of five serologic tests for the follow up of Strongyloides stercoralis infection. PLoS Negl Trop Dis. 2015 Feb 10;9(2):e0003491. doi:

10 1R71/iNn11irNnAa I nntd ONONRAO1




Grazie per I’attenzione!

dora.buonfrate@sacrocuore.it
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