ESTRONGILOIDIASE

Marcelo Andreetta Corral, PhD




PLANO DE AULA - 2025

v" Historico e Epidemiologia da Estrongiloidiase
v O parasito Strongyloides stercoralis
Morfologia e Biologia
Ciclos Biologicos
v" Relacéo Parasito-Hospedeiro
Patologia
v Diagnosticos

Aplicacoes



CLASSIFICACAO TAXONOMICA

= Dominio: Eucariota

= Reino: Metazoa

= Filo: Nematoda

= Classe: Chromadorea

= Ordem: Rhabditida

= Familia: Strongyloididae
= Género: Strongyloides

= Espécie: Strongyloides stercoralis

= Qutras espécies: Strongyloides fulleborni
= Strongyloides ratti

= Strongyloides venezuelensis



EPIDEMIOLOGIA




DISTRIBUICAO MUNDIAL DA ESTRONGILOIDIASE

subtropical

iropical

subtropical

(Beknazarova et al., 2016)



DISTRIBUICAO LATINO-AMERICANA DA ESTRONGILOIDIASE

= 5 50% de ocorréncia no Brasil.

3,9% na regiao Sudeste do pais.

(Paula e Costa-Cruz, 2011)

(Buonfrate et al., 2014)




ESTRONGILOIDIASE COMO ZOONOSE?
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MORFOLOGIA
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LARVAS

Larva rabditoide

Larva filarioide
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ASPECTOS BIOLOGICOS: COMPARACAO ENTRE LARVAS DE

STRONGYLOIDES STERCORALIS E ANCILOSTOMIDEOQOS

Primordio genital visivel N&o visivel
Vestibulo bucal curto longo
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ASPECTOS BIOLOGICOS: COMPARACAO ENTRE LARVAS DE

STRONGYLOIDES STERCORALIS E ANCILOSTOMIDEOS

cauda bifurcada afilada
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FEMEA PARASITA

Acervo pessoal



CICLOS BIOLOGICOS




CICLO DIRETO
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CICLO AUTO INFECCAO
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HIPOTESES PARA CICLOS

= Determinacao do sexo durante a oogénese ou embriogénese (n, 2n e 3n).

= Ambiente (Temperatura e umidade).

Triantaphyllou, Moncol, 1977
Viney, Lok, 2008
Nemetschke et al., 2010
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CICLOS BIOLOGICOS
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MECANISMOS

v" Padrao de Resposta Imune Th2 — Helminto

= |L-3 — basofilos

= |L-4 — basofilos, Linf. B producéo IgE, 1gG1, Eosindfilos, contratura da musculatura lisa do intestino
= |L-5 — Eosinodfilos, IgA

= |L-6 — Granulocitose Linf. Be T

= |L-10 e IL-13 — modulacao negativa Thl

v Liberacdo histamina — Aumentam permeabilidade do epitélio intestinal

= Toll-like receptors estimulam macrofagos que secretam moléculas pro-inflamatorias inespecificas
favorecendo o aumento na secrecdo de muco intestinal pelas células caliciformes
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Producgao de anticorpos

lgG - 1gG4: casos graves



INFECCOES GRAVES

=  Comprometimento da imunidade mediada por células Th2
- Leucemias

- Carcinomas

- Etilismo

- Diabetes

- Candidatos a transplantes e transplantados

- Uso de corticoides

- HIV

- HTLV



PATOGENIA E SINTOMAS




ESTRONGILOIDIASE

= Assintomatica

=  Sintomatica:
v Enterite

v Enterocolite cronica



ACOES PATOGENICAS E SINTOMAS

|) Penetragao no hospedeiro
= Lesoes cutaneas decorrente da resposta do organismo frente as substancias produzidas pelas larvas
v" Pontos eritematosos

v" Placas com prurido

= Assintomatica
= Eritema
= Prurido

= edema
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ACOES PATOGENICAS E SINTOMAS

Migragao Pulmonar
Lesoes pulmonares
Hemorragias petequiais e profusas
Pneumonite difusa — Sindrome de Loeffler

Presenca de larvas no escarro, derrames pleurais e pericardio

Assintomatico
Tosse
Expectoragao
Febre

Mal-estar



ACOES PATOGENICAS E SINTOMAS

3) Lesoes de Permanéncia e multiplicagao no intestino

Lesoes intestinais

v Duodeno e jejuno

v Lesoes mecanicas, histoliticas e irritatitvas
v"Inflamagao catarral — aumento do peristaltismo
v Pontos hemorragicos e ulcergoes

v" Evacuagoes diarreicas a muco sanguinolentas

= Diarreia

®  Desconforto abdominal
m  Colicas

= Dor epigastrica



ACOES PATOGENICAS E SINTOMAS

4) Imunodeprimidos

Processo de autoinfeccao acelerado
Hiperinfeccao

Doenca disseminada:Disseminagao hematogénica de Enterobactérias

Taxa de mortalidade > 50%



ESTRONGILOIDIASE EM TRANSPLANTE DE ORGAOS

= Subestimado e pouco descrito na literatura

v 5% dos pacientes tem infecgOes parasitarias
= Orgio transplantado pode ser fonte de infecgio para o receptor

= Necessario diagnodstico precoce e rapido



E O COVID!?

Case1
Pintos-Pascual et al. (8)

Case2
Lier et al. (9)

Case3dand4
Feria et al. (10)

Case5
Gautam et al. (11)

Caseb
Marchese et al. (12)

COVID-19 Strongyloidesinfection
M, 70y 30d — Epigastric pain Albendazole
Methylprednisolone 250mg/5d Serological test and stool microscopic +

COVID-19 Disseminated
M, 68y 20d . Fever Ivermectin and
Methylprednisolone 40mg/ 3xd Sputum microscopic + Ivermectin+ Albendazole

(on days 4-6, 8-10 and 12-13)

COVID-19 Reativation
—
Case3 =M, 44y 7d (case 3) 10d (case 4) | lvermectin
Case4 =F, T4y Rash Rash
Dexamethasone ELISA + ELISA +
6mg/d/10d
COVID-19 Hiperinfection
M, 53y 45d — Hiatus hernia with duodenal ulcer
Methylpredinisolone Stool microscopic +
e Albendazole and lvermectin
COVID-19 Strongyloidesinfection
F, 50y 25d — abdominal pain and itching | Ivermectin
Dexamethasone Stool microscopic and IFAT+

20mg/d/5d and 10mg/d/6d

RESOLVING INFECTIONS

Pereira et al., 2021



DIAGNOSTICO

" Parasitologico

" |munologico

= Molecular



PARASITOLOGICO

= Observagao de Larvas em amostras biologicas
v" Fezes

v Escarro

v" Fluidos

= Técnicas de observacao direta e de cultura parasitologica
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TECNICAS DE CULTURA

Cultura em papel de filtro
Harada e Mori, 1955




ANALISE DE OUTROS MATERIAIS BIOLOGICOS

HTLV-1 — biopsia — estomago (Lambertucci et al, 2005, Rev Soc Bras
Med Trop 38(4):365-366)

Necropsia - (Godoy et al, 1998, T Rev Soc Bras Med Trop
31(5):481-485)



Corticoesteroide uso prolongado - dermatomiosite — lavado
broncoalveolar (Basile et al, 2010,] Am Acd Dermatol 63(5):896- Transpl Infect Dis 1 1(2):132-6)
902)

Transplante figado — lavado broncoalveolar (Villela et al, 2009,



SOROLOGICO

= Nao depende diretamente da liberacao de larvas
= Deteccao de anticorpos IgG anti-Strongyloides

= Utilizagao de antigenos heterdlogos derivado de larvas infectantes de Strongyloides venezuelensis






OBTENCAO EVARIACAO NOS ANTIGENOS

= Variacao na obtencao de fracbes antigénicas

= FracgOes antigénicas tratadas com detergente ou purificadas
= Proteinas de membrana como fonte antigénica
= Uso de detergentes

CHAPS
SDS
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Table 2
Diagnostic values obtained by the enzyme-linked immunosorbent assay (ELISA) in human strongyloidiasis.
MNumber of Individuals Antigen Sample Method Sensitivity (%)  Specificity (%) g Isotype Reference
S.stercoralis  Healthy  Other infections

40 30 30 EsS.ra Serum  ELISA 80 734 e Rodrigues et al. (2007)
40 30 30 Es5.ra Serum  ELISA 715 084 12G1 Rodrigues et al. (2007)
40 30 30 EsS.ra Serum  ELISA 50 B6.7 lgGa Rodrigues et al. (2007)
40 30 30 EsS.ra Serum  ELISA 55 96.7 IgE Rodrigues et al. (2007)
99 20 237 S5t Serum  AMC-ELISA 93 95 128G Van Doorn et al. (2007)
99 20 237 5. 50 Serum  IVD-ELISA 89 972 IgG Van Doorn et al. (2007)
99 20 237 5. r1a Serum  Bordier-ELISA 83 972 IgC Van Doorn et al. (2007)
25 73 22 Es 5. ve Serum  ELISA 89 i IgG Rigo et al. (2008)
25 73 22 Es ZWIP S. ve. Serum  ELISA 85 GO 1gG Rigo et al. (2008)
25 73 22 Es £W 5. ve. Serum  ELISA 57 81 1gG Rigo et al. (2008)
31 36 45 r-31 kDa 5. st Serum  MIE-ELISA 97 a5 1gC Ramanathan et al. (2008)
31 36 45 r-31 kDa 5. st Serum  NIE-ELISA 45 100 eG4 Ramanathan et al. (2008)
40 40 40 Es 5. ve. Serum  ELISA a0 90 I Feliciano et al. (2010)
40 40 40 Esd 5. ve. Serum  ELISA 95 a5 g Feliciano et al. (2010)
40 40 40 Esa 5. 5. ve. Serum  ELISA 90 a0 1gG Feliciano et al. (2010)
a0 40 40 Ea S ve Serum  ELISA 925 938 126G Feliciano et al. (2010)
40 40 40 Ead 5. ve. Serum  ELISA 875 BE.8 1gC Feliciano et al. (2010)
40 40 40 Eaa 5. ve. Serum  ELISA 775 TEB 1gC Feliciano et al. (2010)
25 20 25 Esd 5. ve. Serum  ELISA 82 884 IgG Ribeiro et al. (2010)
25 20 25 Esd 5. ve., Saliva  ELISA 88 889 IpG Ribeiro et al. (2010)
25 20 25 Esd 5. ve. Serum  ELISA B0 BG.7 IgA Ribeiro et al. (2010)
25 20 25 Esd . ve. Saliva  ELISA 76 889 IzA Ribeiro et al. (2010)

251 11 - Cr-Ag 5. st Serum  Cr-Ag ELISA 97 100 IeG Krolewiecki et al. (2010)
251 11 - r-31 kDa 5, st Serum  MIE-ELISA B4 100 g0 Krolewiecki et al, (2010)
40 40 40 EsS.ve. Con-ABF  Serum  ELISA 825 838 IgC Gonzaga et al. (2011a)
40 40 40 EsS.ve Con-AUF  Serum  ELISA 95 925 g Gonzaga et al. (2011a)
40 40 40 Es 5. ve. Con-ABF  Serum  ELISA 75 738 IgA Gonzaga et al. (2011a)
40 40 40 Es S.ve.Con-AUF  Serum  ELISA 825 775 IgA Gonzaga et al. (2011a)
40 40 40 Ea larvae S. ve. Serum  ELISA 100 100 IgG Gongalves et al. (2012a)
40 40 40 Ea egg 5. ve. Serum  ELISA 715 90 IgG Gongalves et al. (2012a)
40 40 40 Ea female S. ve. Serum  ELISA 75 87.5 IgG Gongalves et al. (2012a)
40 40 40 Ea larvae S. ve. Serum  ELISA 925 BB IgA Gongalves et al. (2012a)
40 40 40 Ea egg 5. ve. Serum  ELISA 375 86.3 IgA Gongalves et al. (2012a)
40 40 40 Ea female S. ve. Serum  ELISA 55 80 [ Gongalves et al. (2012a)

50 55 50 Es 5. ve. DEAE 51 Serum  ELISA 92 914 1gG Gonzaga et al. (2013)
50 55 50 EsS.ve. DEAES2  Serum ELISA B0 B29 1gC Gonzaga et al. (2013)

50 50 A8 Es 5. s 5sAg Serum  ELISA 76 929 leG Iniés et al. (2013)
50 50 48 Es 5. st MssAg Serum  ELISA 72 83.7 I2G Inés et al. (2013)
50 50 48 Es 5. 5L SsAg Serum  ELISA B0 o0.8 IgE Inés et al. (2013)
50 50 45 Es §. st MssAg Serum  ELISA 74 75.5 IgE Inés et al. (2013)

5. ra.: Strongyloides ratti; 5. st.: Strongyloides stercoralis; 5. ve.: Strongyloides venezuelensis; Es: saline extract; Esd: saline extract detergent; Esa.: saline extract agueous;
Ea: alkaline extract; Ead: alkaline extract detergent; Eaa: alkaline extract aqueous; ZWIP: extract of infective larvae treated with Zwittergent plus protease inhibitor; ZW:
extract of infective larvae treated with Zwittergent without profease inhibitor; r-31 kDa (NIE): recombinant of 31 kilodaltons; Con-A BF: concanavalin-A bound fraction;
Con-A UF: concanavalin-A unbound fraction; DEAE 51: unbound fraction of ion exchange resin diethylaminoethyl sepharose; DEAE 52: bound fraction of ion exchange resin
diethylaminoethyl sepharose; SsAg: antigen not treated with sodium metaperiodate; MssAg: antigen treated with sodium metaperiodate; AMC-ELISA: in house method
(Academic Medical Center); IWD-ELISA & Bordier-ELISA: ELISA kits; Cr-Ag: crude extract.

Levenhagen e Costa-Cruz, 2014



Table 2. Diagnostic performance of serolagical assays based on Strongyloides larvae antigens abtained from different species

ELISA based on species of parasite Parasitological methods (95% CI) Q P I (95% CI)

S. stercoralis

Sensitivity 78.9 (59.1-90.5) 120.9 0.00 92.6 (89.2-95.9)
Specificity 83.0(61.8-93.7) 1101.3 0.00 99.2 (99.0-99.5)
DOR 18.2(8.5-39.1)

PLR 4.6 (2.1-10.1)

NLR 0.3 (0.1-0.5)

1/NLR 3.9(2.1-7.3)

S. venezuelensis

Sensitivity 81.0 (60.0-92.0) 17.3 0.00 71.1 (46.7-96.0)
Specificity 94.0 (74.0-99.0) 1281 0.00 96.2 (94.2-98.0)
DOR £9.2 (15.4-311.1)

PLR 13.9 (3.0-65.4)

NLR 0.2 (0.1-0.5)

1/NLR 5.0 (2.0-10.0)

S. ratti

Sensitivity 49,0 (23.0-74.0) 7.96 0.16 37.2 (0.00-95.0)
Specificity 95 (89.0-98.0) 59.5 0.00 91.6 (86.5-96.8)
DOR 18 (7.0-46.0)

PLR 9.7 (5.1-18.4)

NLR 0.5 (0.03-0.9)

1/NLR 4.55 (1.47-14.29)

Serology Total

Sensitivity 71.7 (56.0-83.4) 178.2 0.00 89.9 (86.4-93.4)
Specificity 89.9 (80.8-94.9) 15596.4 0.00 98.8 (98.7-99.1)
DOR 22.5(10.8-46.9)

PLR 7.1(3.9-13.0)

NLR 0.3 (0.2-0.5)

1/NLR 3.2 (2.0-5.0)

Kalantari et al., 2020



MOLECULAR

PCRc fezes e sangue

PCRq fezes e sangue

Table 3. Summary of findings table for the review of PCR techniques for the diagnosis of Strongyloides stercoralis infection.

Interpretative criteria to define:
Index vs. Reference Test

Effect (95%
CI)

Number of
studies

Mean
Prevalence
(95% CI)

‘What do these results mean?

All PCR" vs. Serology or
parasitological methods”

Sensitivity:
61.8% (42.0
78.4)
Specificity:
95.3% (92.0
97.2)

17

21.1%
(13.8 to 28.4)

Assuming (based on the mean prevalence) 21 out of 100 patients with 851, eight
would be missed by a single PCR test (38% of 21). Of the 79 patients without 85I,
four (5%) would have a false positive result of the PCR test.

A] PCR vs. parasitological
methods only

Sensitivity:
71.8% (52.2
85.5)
Specificity:
93.5% (90.3
95.6)

14

18.5%
(13.4 to 23.6)

Assuming 18 out of 100 patients with 58I, five would be missed by a single PCR
test. Of the 82 patients without SS1, five would have a false positive result of the
PCR test.

Real-time PCR vs. Serology or
parasitological methods

Sensitivity:
56.5% (39.2
72.4)
Specificity:
95.4% (91.7
97.5)

14

20.5%
(11.6 to 29.4)

Assuming 20 out of 100 patients with S5I, nine would be missed by a single PCR
test. Of the other 80, four will have a false positive result of the PCR test.

Real-time PCR vs. parasitological
methods only

Sensitivity:
64.4% (46.2
77.7)
Specificity:
93.9% (90.3
96.3)

12

20.3%
(9.9to 30.8)

Assuming 20 out of 100 patients with 551, seven would be missed by a single PCR
test. Of the other 80, five would have a false positive result of the PCR test.

PCR, polymerase chain reaction; 851, §. stercoralis infection. Estimates for sensitivity and specificity are here reported in %.
* Studies included conventional PCR, nested PCR, real-time PCR

® Either Baermann method, agar plate culture, Harada-Mori culture, or a combination of fecal methods

Buonfrate et al., 2018



APLICACAO DAS TECNICAS




Table 1
Detection of Strongyloides stercoralis using parasitological methods alone and
in combination, in 150 stool samples from candidates for transplantation

Groups SS R APC SS+R SS+APC R+APC SS+R+APC Total
Renal transplan- 0 2 5 0 | 1 0 9

tation

Liver transplan- 2 0 0 0 0 0 1 3

tation

Bone Marrow 0 0 0 0 | 0 | 2

Transplant

Total 2 2 5 0 2 | 2 14

SS, spontaneous sedimentation method; R, Rugai method; APC, Agar Plate culture method.

Paula et al., 2013
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ALGORITHM FORDETECTION OF STRONGYLOIDESINFECTION IN TRANSPLANT CANDIDATES

Fecal sample! Serum sample
Parasitological Techniques Serology
(S/BMV/AP) IgG anti-Strongyloides (ELISA)

+ = + .

} !

Stop Investigation®

New fecal sample®

Molecular analysis
(qPCR)

4+ -

}

Stop Investigation®

> TREATMENT

1 One fecal sample.

2]deally request analysis of a new fecal sample or, if this is not possible, preemptive treatment with ivermectin.

31f the transplant candidate has some epidemiological data (prior exposure barefoot to the ground) and eosinophil in the peripheral blood, preemptive
treatment with fvermectin may be considered.

Gryschek et al., 2023



PROFILAXIA

" Impedir o acesso de larvas filarioides existentes no solo a pele ou as mucosas de hospedeiros suscetiveis.
- Tratamento sanitario adequado para as fezes;

- Lavagem dos alimentos;

- Uso de calcados;

- ldentificacao, orientacao e tratamento do infectado.



TRATAMENTO

= |vermectina (200 mg/Kg)

v" Imobilizagao do verme por meio de uma paralisia tonica muscular.

v" Interagao entre o farmaco e os canais de cloro ativados por glutamato em células nervosas e musculares
causando hiperpolarizagao, por meio do aumento da permeabilidade a esses ions

= Derivados benzoimidazolicos:

« Tiobendazol (25mg/Kg 2x/ dia/ 2 dias) » Controle de Cura
« Cambendazol (5mg/Kg)

« Albendazol (400mg/Kg x 3 dias)



= marcelo.corral@alumni.usp.br
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