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Preface

Chagas disease is caused by a highly controversial, versatile, and startling parasite,
Trypanosoma cruzi. Controversial because its pathogenic mechanisms are still a
matter of discussion, particularly why some patients progress to a severe cardiomy-
opathy while others do not; treatment options are also a subject of debate. Versatile
because new epidemiological circumstances result in it adapting to new transmis-
sion routes and make it ambiguous in its presentation, such that we are unable to
delimit the disease to a single profile. Startling because we are continuously sur-
prised by the various manifestations of the disease and the adaptations of the para-
site to different vectors, reservoirs, and transmission circumstances.

Foodborne Chagas disease, which was demonstrated as long ago as 1967 and has
resulted in numerous outbreaks, nevertheless remains unknown to a large propor-
tion of health sector personnel, and its importance and impact seem to be underesti-
mated by different public health officials. Although oral transmission has been
postulated to be the usual transmission route between wild and domestic animals,
there still seems some reluctance in academic sectors to admit the importance of this
transmission mechanism. This is worrying as this transmission route is highly effi-
cient, results in severe forms of disease due to the high parasite load of the initial
inoculum and its rapid multiplication in the submucosa of the stomach, and has the
potential to impact on large numbers of people when a common vehicle becomes
contaminated. Outbreak scenarios, which usually concern small groups or families,
but have been known to involve hundreds and have the potential to infect thou-
sands, are difficult medical emergencies to handle. This is not only because of the
large numbers of people that may be exposed, but also because of the potential for
serious complications, such as cases of severe cardiac and pericardial effusions
arrhythmias; if not diagnosed early and treated appropriately by well-trained spe-
cialists under optimal hospital conditions, then the mortality rate can be high.

Although research on foodborne Chagas disease is progressing, with studies on
fields from epidemiology to molecular biology, there are still many neglected areas
and several important topics lack data and research. This book seeks to draw atten-
tion to these areas where our knowledge is limited, as well as those areas where
research is thorough, and kindle understanding and recognition of important facets
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of this disease and transmission routes of infection. This book is the result of a col-
laborative effort between two groups with a special interest in this topic: Belkisyolé
Alarcén de Noya and Oscar Noya from Instituto de Medicina Tropical, Facultad de
Medicina, Universidad Central de Venezuela, are experts in Chagas disease and
Lucy J. Robertson from the Norwegian University of Life Sciences has a close inter-
est in a range of foodborne parasites, with a research focus on detection of contami-
nation and interruption of foodborne transmission. In addition, some chapters are
the work of contributors and colleagues from the Venezuelan team who were asked
to contribute on the basis of their collaborative work and experience in the manage-
ment of some of the outbreaks.

This brief thus attempts to summarize and highlight the main aspects of the biol-
ogy of Trypanosoma cruzi and describe the main strategies of invasion, the epide-
miology, most notably emphasizing the determinants of oral transmission, and the
increase in prevalence. Recorded outbreaks and cases are described along with pro-
phylactic measures. Original pictures depict geographical distributions, risk factors,
and clinical manifestations. For teaching purposes, oral and vector-borne transmis-
sion routes are compared and final remarks are included. The purpose is both to
elucidate general aspects of food as a transmission vehicle for parasites and to look
at this in the particular context of 7. cruzi. In addition, experiences in the manage-
ment of outbreaks in Venezuela are provided and perspectives on those factors that
are of relevance for oral transmission — that we believe should be firmly estab-
lished as a dangerous transmission route, that may cause rapid morbidity and com-
plications with high mortality.

Throughout the nine chapters of this book, we have attempted to keep technical
details and jargon to a minimum such that the information is accessible to all, with
particular hope that it can be read by health personnel who manage children and
adults in the emergency room and also by public health officials and international
food safety organizations, particularly those who still appear to doubt the impor-
tance of Chagas disease as a foodborne parasitic disease.

We would particularly like to thank the following additional contributing authors:
Zoraida Diaz Bello, Cecilia Colmenares, and Raiza Ruiz-Guevara—all from Instituto
de Medicina Tropical, Facultad de Medicina, Universidad Central de Venezuela.

Universidad Central de Venezuela Belkisyolé Alarcén de Noya
Caracas, Venezuela Oscar Noya Gonzdlez
Norwegian University of Life Sciences, Oslo, Norway Lucy J. Robertson



Contents

1 Introduction: Some Historical and Geographical
Aspects and the Relevance of Chagas Disease

Among Foodborne Infections..............ccccocuevviiniiiiniiiniiinienieeeese e 1
1.1 History and Geography of Trypanosoma CruZi...........ccceeeveeevencvennnen. 1
1.2 Trypanosoma cruzi as a Foodborne Pathogen...........cccooceevevvinieennennnen. 3
RETEICINCES....c..eeniiriiiiieieeiietc et 5
2 Biological Aspects of American Trypanosomiasis...............ccccccevvveneennen. 7
2.1 The Parasite (Taxonomy, Stages, Sub-populations)........cc.cccecveruvennen. 7
2.2 THE VECLOTS ettt ettt ettt s sanens 9
2.3 RESEIVOIIS. c..eitieiiiieeiiriieiesiteteeitet ettt ettt sae e s saesaeenaesenens 12
2.4 Enzootic and Zoonotic CYCIES .......cevvveerirriiienienieeniieeieenieesveenee e 14
RETEICINCES....c..eeniiriiiiieieeiietc et 16
3 Mechanisms of Infection in Chagas Disease.............c.cccccoevvvvcivrninnennnen. 21

3.1 Transmission via Cutaneous Vector Transmission,
Blood Transfusion, Transplantation, Congenital

Transmission and Laboratory Accidents...........cocceverveeneneenenienennns 21

3.2 Mechanisms of Oral TranSmiSSion ..........cceceereercveervensieeneesrieeneennees 22

3.3 The Oral Route of Infection and Host-Parasite Interactions................ 23
RETEIENCES .. eiiieeiieiie ettt et aneeaaees 28

4 Clinical Aspects in Foodborne Chagas Disease................c.cccceevvvveneennnen. 33
4.1 Particular Clinical Aspects of Orally Acquired Infection.................... 33
4.2 Laboratory DiagnosiS......c..ceccererveereenieneenienienieniienieneenieeeenee e seeenees 36
4.3 TIEAUMENT .uvveeueieeireeiieeteentee et esteeeteesteesaeeteeseteeseesaseeseesasesnseesssesaseas 38
4.4 Concluding Comments on Diagnosis and Treatment ..............ccc.c....... 38
RETEIENCES .. iieieeiieiie et sttt st e e eaaees 39



Contents

Epidemiological Factors Related to Foodborne Transmission

Of Chagas DISEASe.............ccceeviiriiiiiieeiieieeeee e 41
5.1 TNErOAUCHION.....cotiriiiiiriteieiiieteeitet ettt sttt eenens 41
5.2 How Have Epidemiologic Factors Influenced the Resurgence
Of Oral TransSmisSION? ......c..cccveeierirrienirrieneeieneete ettt 42
5.2.1 Human Migration and Urban Developments..............cccc...... 42
5.2.2  Domiciliation of Triatomines........c..ccocereeruereerieneeneneenieneenn 42
5.2.3  RESCIVOIIS..cotirtieiiriiiiieitenteeitente ettt sttt ettt 44
5.2.4 Parasitic Load.......cccccoerviininiiiniiinie 44
5.2.5 Factors Other Than the Components of the Lifecycle
Of TryPANOSOMA CTUZT «..vonveeeeeieeiieiieecieeeieesieesiee e esaee e 46
5.3 NeW Challenges ......ccccoceeruerieniriiniinienieetenieetesieete et eenens 48
RETEICINCES . ..c..eenieiiiiiiiiiicete et 49
Documented Outbreaks of Foodborne Chagas Disease........................... 53
6.1 Introduction to Documentation of Foodborne Outbreaks
Of Chagas DiSEaSE ......ccvveeriieiierieeieerie ettt et ere e 53
6.2 Documented Outbreaks in Different Ecoregions...........cccccveveenennne. 55
6.2.1 Tropical and Sub-tropical Moist Broadleaf Forests Area........ 55
6.2.2 Tropical and Sub-tropical Dry Broadleaf Forests.................... 64
6.2.3 Tropical and Sub-tropical Grasslands, Savannas,
and Shrublands..........coceeverieriniininieeeeeeeene 65
6.2.4 Montane Grasslands and Shrublands..........c..ccccceceevienienencene. 65
6.2.5  MANZIOVES.c..eiitieniiniiiiiniietietenie ettt ettt sttt ettt seeene 66
6.3  Concluding Considerations..........c..cecuereeerereereeneeneneeneneeneneenennens 66
RETEICINCES...c.ueenieiiiiiieieiteec et 68
Food as a Transmission Vehicle for Trypanosoma cruzi........................... 73
7.1 Introduction to Food as a Transmission Vehicle for Parasites.............. 73
7.2 Detection and Occurrence of Trypanosoma cruzi
in Different FOOd MatriCes.........ccoceevererienernienennieneeienieeieneeieeeeenne 74
7.3 Survival of Trypanosoma cruzi in Different Food Matrices ................ 75
7.3.1 Methods for Determining Viability or Infectivity
of Metacyclic Trypomastigotes.........cevereerereerereeneneenennens 76
7.3.2  Sanitizing Regimes in the Fresh Produce Industry
and Survival Of 70 CFUZE c...ooveeviiveeiiniiiiiieiceeccecseceene 76
7.4 Concluding Thoughts on Occurrence and Survival
of Trypanosoma cruzi in FOOd .........cocvevvieeiiiniiienienieeeeeie e 79
RETEICINCES . ..c..eenieiiiiiiiieiteec et 79

Prophylactic Measures and Implementation

of Control Measures in Foodborne Chagas Disease ..................c.cc.o....... 81
8.1 Introduction to Prophylactic Measures ........c.ccoccevereevueneenieneenuenennn 81
8.2 Risk Assessment and Food Regulations ..........c.cceceveeveniencnienienene. 82

8.3 VeCtOr COMIIOL.....cciiiiiiiiie ittt eeeae e e e e 85



