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American trypanosomiasis:
an infectious disease from far away. Why is it relevant to us?

Mauricio Arias
Infectious Diseases - Microbiology
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What's Chagas?
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- Infectious disease

- Parasite — Trypanosoma cruzi

- Transmissible

- Insect involved

- Chronic
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Triatoma infestans Panstrongylus megistus
Triatoma dimidiata Southern Cone countries, S. Peru Central and Eastern Brazil

Northern S.A. and C.A.

Rhodnius prolixus Northern S.A. and C.A. Triatoma brasiliensis N. Eastern Brazil PLC, HTD
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FIG. 2. Triatoma infestans (Hemiptera: reduviid), the main trans-
mitter of Trypanosoma cruzi to humans. The adult kissing bug inserts
its stylet into the skin for blood feeding from the forearm.



Trypanosoma cruzi

©DPDx"

Triatomine Bug Stages Mammalian Stages

o Triatomine bug takes a blood meal

{passes metacyclic trypomastigotes in feces,

trypomastigotes enter bite wound or
mucosal membranes, such as the conjunctiva)

Metacyclic trypomastigotes
penetrate various cells at bite
wound site. Inside cells they
transform into amastigotes.

Metacyclic trypomastigotes 'l\ r f‘f»
in hindgut A

. f I | o
| — e Amastigotes multiply
can infect other cells by binary fission in cells
srdirancforminte of infected tissues.
intracellular amastigotes
in new infection sites.

Intracellular amastigotes
? transform into trypomastigotes,

e Triatomine bug takes
a blood meal
(trypomastigotes ingested)

G Epimastigotes

S .

’Q Infective stage

;ﬁ Diagnostic stage

then burst out of the cell
and enter the bloodstream.

; Many mammalian species have been

recognized as T. cruzi reservoir hosts.
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* With improved vectorial control, approximately one-fifth

(22.4%) of incident infections in endemic regions are now
congenitally transmitted

* In nonendemic countries, infection may occur through blood

transfusion, solid organ transplant or during pregnancy. Overall,
congenital Chagas disease occurs in approximately 4% of
chronically infected pregnant women

NB: 13.8% among pregnant seropositive Bolivian women in
Spain

PLC, HTD
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AT

Estimated number of cases
o <1,000 ”
o 1,000-99,999
O 100,000-999,999

() 21,000,000

e No official estimates

Status of vector transmissions
B Without vector transmission
B with accidental vector transmission
[ with ongoing vector transmission

Figure 1 | Global distribution of individuals infected with Trypanosoma cruzi. Official estimates of vector transmission
between 2006 and 2009; reproduced with permission from the WHO.*




TABLE 1. Countries where Chagas’ disease is endemic and
estimates of the seroprevalence and number of
infected inhabitants

Region

Country where
Chagas’ disease

Estimated

seroprevalence

Estimated no.

of infected

is endemic” [%]‘l’ individuals®
North America United States NDA 300,167
[Mexico 1.03 1,100,000 |
Central America  Belize 0.74 2,000
Costa Rica 0.53 23,000
El Salvador 3.37 232,000
Honduras 3.05 220,000
Guatemala 1.98 250,000
Nicaragua 1.14 58,600
Panama 0.01 21,000
South America Argentina 4.13 1,600,000
Bolivia 6.75 620,000
Brazil 1.02 1,900,000
Chile 0.99 160,200
|Colombia 0.96 436,000 |
Ecuador 1.74 230,000
Guyana 1.29 18,000
Suriname NDA NDA
French Guiana NDA NDA
Paraguay 2.54 150,000
Peru 0.69 192,000
Uruguay 0.66 21,700
Venezuela 1.16 310,000
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UK Census Data

2001

UK All people
« Total 58,789,201

*Born in South America
e Total 76,776
* (0.13% of UK total)

2011

UK All people
» Total 61,371,312
(4.4% increase)

*Born in South America

(Eng & Wales)
 Total 144,908
* (0.23% of UK total;
88% increase)
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2021

UK All people
» Total 66,329,000
(8.1% increase)

*Born in South America

(Eng & Wales)
 Total 391,000
* (0.59% of UK total;
170% increase)



South American Population in London — Census 2021

Population number

Argentina
Bolivia
Brazil
Chile
Colombia
Ecuador
Mexico
Total

10,000
8,000
17,000
5,000
28,000
21,000
16,000
105,000
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www.geog.gmul.ac.uk/latinamericansinlondon
61% of UK Latin American Population is in London m

Borough of residence by main nationality group (frequency) Ki n g 'S CO| lege H Ospital
| NHS Foundation Trust

i

0 3.5 7% 1125 150

Source: Authors’ questionnaire survey (n=933)
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http://www.geog.qmul.ac.uk/latinamericansinlondon

Census 2021
UK 405,000
England and Wales 391,000
London 218,000

Lambeth and Southwark 30,000

NHS

King's College Hospital

NHS Foundation Trust



Chagas disease: clinical phases m
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Initial acute phase NHS Foundation Trust
[infection and seropositivity are subsequently

usually life long] |
Asymptomatic Symptomatic
[Romana’s; chagoma; ~

parasitaemia] L e

| Chronic phase

Indeterminate Symptomatic

. —

Immunocompromised:
reactivation of acute phase

Cardiomyopathy

[ECG abnormalities; megacardia; apical
aneurysm]

Megaoesophagus andyor

There appears to be variable
geographical distribution in the
symptoms of Chagas disease.

PLC, HTD
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Genotype distribution of T cruzi and relation to organ involvement

Tc I: Endemic in countries of northern South America and Central America

Mainly cardiac forms

Tc Il: Endemic in countries of the Southern Cone where megacolon is more common
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- Salivary glands

- Stomach

- Extra-hepatic bile ducts
- Duodenum

- Small intestine

- Ureter
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Oesophagus

Dysphagia as main symptom of patients with severe impairment.

Early stages of the disease:
Feeling of obstruction at xiphoid level after eating solids
Later, after fluid intake, especially cold fluids.

Dysphagia progresses slowly and is well-tolerated for many
years.

Achalasia:
feed slowly

ingest large volumes of water to assist the food into the stomach

often bend the back, lift the chin, extend the neck, or walk to help oesophageal emptying

Regurgitation of undigested food is common as disease progresses
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Other symptoms of oesophageal pathology

Ptyalism
Hiccups
Odynophagia

Regurgitation

Sense of nocturnal choking
Aspiration pneumonia

Malnutrition



A=Group |; B=Group II; C=Group III; D=Group IV
Group | — Patients in this group present esophageal diameter within normal limits, without food stasis, but with an increase in food
transit time from mouth to stomach. Functional motor disturbances predominate without corresponding dilation.

Group Il — Patients present with moderate dilation of the esophagus e loss of motor control. Secondary and tertiary waves can be
seen in the esophagogram.

Group lll — More accentuated dilation can be observed than in group Il, transit time more prolonged and reduced motor activity. The
esophagus behaves like an inert tube.

Group IV — Consists of advanced forms with large dilation and stretching of the esophagus (dolicomegaesophagus).

Source: Rezende, 1982 27
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Oesophagus

- Involvement occurs to varying degrees
- Great variation in morphology
- Differences of oesophageal motor activity
- from minimal changes of oesophageal transit

- to advanced forms of dolicomegaoesophagus with an extremely prolonged oesophago-gastric
transit time

The degree of megaoesophagus does not necessarily reflect the duration of the disease

There are cases that rapidly progress to advanced forms, while others remain stable in the early stages
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Not possible to restore normal physiology due to irreversible changes caused by denervation

Goal of treatment is to act on lower oesophageal sphincter in a patient with achalasia, by removing
functional barrier to passage of food into stomach

Treatment does not cure the disease but aims to improve symptoms
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- Main signs and symptoms of megacolon are:

- constipation

- paradoxical diarrhoea (constipation interspersed by periods of diarrhoea)
- Dyschezia

- abdominal distension

- fecaloma

- Anorectal manometry is useful to diagnose internal anal sphincter achalasia

- Colonic dilatation located in rectum and sigmoid is better observed by contrast imaging studies and can be
detected in up to 80% of cases

Dilatation can occur only in the rectum, only in the sigmoid, or in the entire colon
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ELISA High sensitivity — low specificity

IFAT (Immunofluorescence antibody test) Higher specificity — lower sensitivity

PCR Performed only on positive serology



NHS

Treatment King's College Hospital

NHS Foundation Trust

Benznidazole 5mg/Kg PO in two or three daily doses for 60 days

Nifurtimox 10mg/Kg/day PO in three daily doses for 60 days
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New regimens of benznidazole monotherapy and in
combination with fosravuconazole for treatment of Chagas
disease (BENDITA): a phase 2, double-blind, randomised trial

Faustino Torrico™, Joaquim Gascon®, Fabiana Barreira, Bethania Blum, Igor C Almeida, Cristina Alonso-Vega, Tayna Barboza, Graeme Bilbe,
Erika Correia, Wilson Garcia, Lourdes Ortiz, Rudy Parrado, Juan Carlos Ramirez, Isabela Ribeiro, Nathalie Strub-Wourgaft, Michel Vaillant,
Sergio Sosa-Estani, on behalf of the BENDITA study groupt

Summary

Background Current treatment for Chagas disease with the only available drugs, benznidazole or nifurtimox, has
substantial limitations, including long treatment duration and safety and tolerability concerns. We aimed to evaluate
the efficacy and safety of new benznidazole monotherapy regimens and combinations with fosravuconazole, in the
treatment of Chagas disease.

Methods We did a double-blind, double-dummy, phase 2, multicentre, randomised trial in three outpatient units in
Bolivia. Adults aged 18-50 years with chronic indeterminate Chagas disease, confirmed by serological testing and

nositive mualitative PCR results. were randomlv assioned (1:1:1:1:1:1:1} to one of seven treatment orouns usine a

@R ®

CrosshMark

Lancet Infect Dis 2021;

21: 1129-40

Published Online

April 6, 2021
https://doi.ong/10. 1016/
51473-3099(20)30844-6
This online publication has
been corrected. The corrected
version first appeared at



Box 2 | Indications for specific treatment of Chagas disease'':127132.133

Accepted

Acute infections, irrespective of the mechanism of transmission

Early chronic phase (children aged <18 years)

High-risk accidental contaminations (for example, cutting or piercing by
contaminated instruments or mucous contact with material containing living
parasites, samples for culture, infected vectors or laboratory animals, or
samples from patients suspected of having high parasitemia)
Reactivated Trypanosoma cruzi infection in patients with AIDS or

other immunosuppression

Congenital infection

Organ transplantation in which either the donor or the recipient has
Chagas disease

Disputed

Late, chronic phase, including patients with the indeterminate or cardiac forms
of Chagas disease
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Chagas Case
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A 48 year-old male presented with chest pain, lethargy and decreased exercise tolerance.

He rapidly deteriorated with drop in blood-oxygen saturation and blood pressure, requiring
admission to ITU for respiratory and inotropic support.

- He had a year’s history of intermittent chest pain and progressively worsening exercise
tolerance.

- Three months before admission, he developed paroxysmal-nocturnal dyspnoea and
orthopnoea.

- He had no fevers, night sweats, weight loss, cough, haemoptysis or rashes.
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- Urgent coronary catheterisation showed patent coronaries

- He was rapidly weaned from inotropes and moved to the ward after 24 hours
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He looked pale and was afebrile, but was mildly tachycardic and breathless

He had a systolic murmur but had no stigmata of infective endocarditis. He had
pretibial pitting ankle oedema

He had no personal medical history and took no medications

He drank no alcohol, did not smoke or use recreational drugs. He worked as a
panel beater

He was originally from Bolivia and moved to the UK at age 27
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- Inflammatory markers and renal function were normal but AST was mildly raised to 88 (10-50 IU/L)
Troponin

- 25 (normal<14ng/L)

ECG

- New onset LBBB

TTE

- Severely dilated LV with severely impaired LV systolic function. LVEF=27%.
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Dilated cardiomyopathy has several possible aetiologies:

Infectious: viral, bacterial, parasitic

Autoimmune

Metabolic: amyloid, diabetes, thyroid dysfunction

Toxins: heavy metals/synthetic paints
Other differentials that don’t apply to this patient:

- Alcohol-related cardiomyopathy

- Radiotherapy/chemotherapy for cancer

- Chronic coronary heart disease

- Chronic uncontrolled arterial hypertension
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Investigations. What to do?
Investigations would be directed to the possible aetiologies mentioned above:
- CMV, EBV, Adenovirus, Coxsackie, HIV, Hepatitis B, Parvovirus, Influenza, Coronavirus
- Trypanosoma, Toxoplasma, Toxocara, Plasmodium, Amoeba
- Autoimmune screen

- Blood glucose, TSH, Iron studies, heavy metal ions in urine/blood
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With no fevers/normal inflammatory markers, would you think there is an infectious aetiology?

- Chronic Chagas disease presents with cardiomyopathy or gastrointestinal symptoms, which do
not associate with signs of sepsis or acute inflammation (opposed to the acute presentation).

- Absence of fevers or raised inflammatory markers do not exclude a diagnosis of chronic Chagas.
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What questions to ask to pin down the diagnosis? King’s C?JJEFQG ZIOSpita!
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Epidemiological risk factors are important to help narrowing down differentials

- Patient originally from Bolivia (Cochabamba)

- No family history of Chagas, but had friends/neighbours in his native city who had the disease or
were infected

- The triatomine bug, Vinchuca, which transmits the parasite, is endemic in Cochabamba

Works as panel beater, which may suggest use of synthetic vinyl-based paints, dyes or heavy metals
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- a second, confirmatory test, indirect fluorescent antibody test (IFAT), was highly positive at a
ratio of 1:320.

What would you do next?

- The positive serology utilising two different tests confirms chronic Chagas disease.
- Assessed by Infectious Diseases for further management

- Consideration for treatment with anti-Trypanosomal medication.

- Assessment by cardiology for management of his cardiac failure

- Consideration of heart transplant.
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What to do at King’s?
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* |[f seen in clinic or diagnosed in hospital — refer to Infectious
Diseases

* When seen in the ID clinic offer serology screen to any siblings
and to any children of seropositive females
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Investigations in Clinic R
* At diagnosis

« Serology by ELISA + IFAT

« PCR

« ECG

» Holter monitor

« Echocardiogram

e Chest X-ray

» Offered HIV and Strongyloides serology tests

PLC, HTD
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Follow-up

« Seen routinely once a year
* Enquire re cardiac or gastrointestinal symptoms
« Serology
« PCR
« ECG

* Every 5 years, as above plus
« Echocardiogram

PLC, HTD
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What has KCH done?

 KCH (Denmark Hill and PRUH) launched screening Latin American women
for Chagas on 19t January 2026

* The government recommends screening pregnant women for Chagas to
reduce the risk of vertical transmission: Chagas disease: migrant health
guide - GOV.UK (www.gov.uk)

* King’s College Hospital and GSTT have a significant proportion of Latin
American population

e Screening can be done at any stage in pregnancy, but we recommend it is
done at booking.
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Chagas screening

(Esta embarazada?
Are you pregnant?

¢Usted o su madre nacieron en América Latina?
Were you or your mother born in Latin America?

A new screening service for Chagas disease has launched at King’s College Hospital NHS
Foundation Trust.

The service is aimed at pregnant women and birthing people who were born in Latin America, or
whose mother was born there.

10% OFF
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King’s College Hospital launches REGISTER FOR FREE
pregnancy screening service for rare
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SO P fl Nna |IS€d d nd pa Ssed by G OVeE Please note: This is for clinical guidelines only and not for Patient Information Leaflets (PIL). Also, if the content of this documer King’s CO"ege Hospital

must be followed at all times and describes departmental process then consider registering as a Trust Policy on Kingsdocs rathe NHS Foundation Trust
than a clinical guideline on KCGS. Advice can be sought from the Patient Outcomes Team.

Standard Operating Procedure for Diagnosis, Management and follow up of Chagas

Disease in prenatal women and babies from Chagas positive mothers

Version Number 10 Please complete all fields

Is this a new guideline? Yes

If no, please state the title of superseded

guideline

Guidance type Ciinical Guideline, Protocel, Care Pathway, Patient S0P

Information Leaflet or other.

Su MMary A couple of sentences to help people assess whether the Standard Operating Procedure for Diagnnsis,

document is the guidance they need. Text is viewable on search. Management and follow up of Chagas Disease in
prenatal women and babies from Chagas positive
mothers

Review date 01/01/2028

All local guidelines need to have a full review at least every 3 years.

Any drugs-related information included? Name of Specialty Lead Pharmacist

Guidelines that include any kind of medication need to be reviewed and Mo consulted

approved by a Specialty Lead Pharmacist.
Specialty Lead Pharmacists may judge that the guideline needs to be
approved at Drugs & Therapeutics Committee.

Lead Specialty responsible for reviewing and ratifying the document

Principal author responsible for the document’s authorship, update | Mauricio Arias, Consultant in Infectious Diseases and

and governance. Please state full Name and Job Title. Microbiology
Secondary Author(s) please state full Name and Job Title. Octavia Wiseman,
Specialties/staff groups affected forthe latest version Maternity, Neonatal
only.

All staff affected by this document need to be consulted. Please include full
Mame and Job Title

ED / acute medical pathway included? Name of ED Liaison clinician consulted
If the document includes a pathway that starts from ED, please liaise with No

the relevant ED liaison clinician.

Appro\red for use at which sites MEB: Guidelines need to be written for use across all KCH sites unless there is

Please state which site(s) this guideline applies to making sure all relevant
groups have ratified this document before uploading on to KCGS (King's -
Clinical Guidelines Svstem) or contactineg the Patient Outcomes Team. Trust-wide

a specific reason not to. Please ensure the guideline has been approved by
the appropriate Committee for all relevant sites.
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Materials

A4 posters in English and Spanish

4‘/,,g .
2 Flyer in Spanish to help women s, ”%
. . e U, o
make an informed decision o
3 Information flyer for partners La Enfermedad ||

. . . de Cha
‘Information for midwives’ Bs

document with FAQ

5 Training slide deck for midwives

Folleto informativo para el publico
en general

@\%I;‘Tf/,,
; : UK Chagas Hub
7/

V3.0 Sp an2019 1
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EPIC

In the ‘Investigations’ section of a booking where you detail screening bloods offered, a
qguestion will pop up on Epic:

‘Was this woman, or her mother, born in South America, Central America or
Mexico’

(YES/NO - asked to specify the country)

Document consent

Take bloods — Elisa antibody screening, yellow cap serology, separate bottle (will go to
Sinovis who will forward it to relevant lab. Cost: £50.63) :

NOTE: Even if women have been screened before re recommend screening in pregnancy H

: mx;s[

NOTE: We do not offer screening for partners because they cannot transmit the disease
but we can give them a flyer so that they can get screened elsewhere.
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* Results will be returned via EPIC in-basket as usual
Negative result — excludes Chagas

Positive result — not diagnostic, woman will need to be referred for a
further blood test

* Share results to MyChart — include ‘smart text’ for positive results
e Refer woman to the Infectious Diseases team
* Document in their notes and on the problem list.

» Safety net: Screening midwife informed of women who screen positive so
that she can ensure that referrals have been made.

KCH Referral pathway:

» Make referral to “outpatient referral to infectious disease”

» Under ‘“To Department Speciality’ choose Infectious Diseases
» For ‘Department’ choose ‘DH Infectious Diseases — General’
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What happens next?

* The infectious diseases team will review the woman’s case, take a full
history, undertake a diagnostic test and make a care plan.

* If the woman is positive for Chagas disease

* She will be offered treatment for Chagas postnatally

* If she is symptomatic of Chagas, she will be reviewed by the cardiac and
gastrointestinal team at King’s.

* Her baby will be screened for Chagas at birth by the Neonatal team.

Babies of positive mothers are screened four times over the first 10 months of life.
If positive, treatment will be arranged by the MDT in consultation with the family.
Treatment for Chagas is highly effective and well tolerated by infants.
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What do labour midwives do?

1 - Check EPIC — women who are confirmed positive for Chagas will

have the plan documented in their maternity notes by the Infectious
Diseases team.

2 — Inform the neonatal team when the woman presents in labour.

They will screen the baby after birth (before discharge), and will
coordinate future screening.

3 — Communicate the plan to the mother and MTD.
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General principles

1. Overall estimated risk of vertical fransmission is 5-10% of pregnancies.

2. The vast majority of this transmission risk occurs in pregnancies where the motheris T. cruzi
PCR+.

3. The risk of transmission is lower (though not zero) when motheris T. cruzi PCR-negative and
probably lowest of all in mothers who are PCR-negative having also previously received
antiparasitic therapy.

T cruziPCR+ T. cruzi PCR-

Never received antiparasitic therapy Highest risk Low risk

Previously received antiparasitic Highest risk Lowest risk
therapy
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The fnllnwing testing schedule is recommended if the infant remains well’

Serology

Infant Sample Microscopy PCR
age
day 0-1 heel prick = 300ul EDTA YES YES
1 month heel prick =z 300ul EDTA YES YES
3 months 1ml EDTA YES YES
10 1ml EDTA and 1ml clotted YES
months

YES
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Chagas disease is present in our migrant population

Awareness amongst clinicians should be raised, so diagnosis is not missed
King’s has an ID service which can diagnose, treat and follow up these patients
Close liaison with Chagas MDT at HTD to discuss diagnosis, management and f/u

King’s is the first Trust in the country to offer prenatal Chagas screening
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Chagas team:

Mauricio Arias (Infectious Diseases Consultatnt, KCH) Natalie Elkheir (UCLH)

Octavia Wiseman (midwife, project lead) * Omar Campbell (KCH MNVP chair)

Mary Nwamadi (Screening lead, KCH) * Ravi Bhat (Neonatal Consultant, KCH)

David Ho (Paediatric Infection Diseases KCH) * Katie Whatmough (KCH High Risk Team lead)

Clare Church (quality improvement MW KCH) * Estefania Chisaguano (Spanish-language service user rep, KCH LMNS)
Temitope Busari (Paediatrician at KCH) * Nishku Glen (GSTT)

Joyce Anson — Digital Midwife PRUH * Joanne Crook (KCH)

Hermione Jackson (Digital lead), * Peter Chiodini (Pathology, UCLH)

Jonathan Cohen (Paediatrician GSTT) * Bansri Bharania (KCH)

Bill Newsholme (Infectious Diseases Consultant GSTT) * James Hinton (principal infection diseases pharmacist)
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Chagas screening

¢Esta embarazada?
Are you pregnant?

¢Usted o su madre nacieron en América Latina?
Were you or your mother born in Latin America?
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