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Epidemiology Of Coinfection With Parasites Vectors
First published in 1963, Advances in Parasitology contains comprehensive and up-to-date
reviews in all areas of interest in contemporary parasitology. Advances in Parasitology includes
medical studies on parasites of major influence, such as Plasmodium falciparum and
trypanosomes. The series also contains reviews of more traditional areas, such as zoology,
taxonomy, and life history, which shape current thinking and applications. Eclectic volumes are
supplemented by thematic volumes on various topics, including control of human parasitic
diseases and global mapping of infectious diseases. The 2009 impact factor is 6.231.
Contributions from leading authorities and industry experts Informs and updates on all the
latest developments in the field
This comprehensive and user-friendly volume focuses on the intersection between the fields of
nutrition and infectious disease. It highlights the importance of nutritional status in infectious
disease outcomes, and the need to recognize the role that nutrition plays in altering the risk of
exposure and susceptibility to infection, the severity of the disease, and the effectiveness of
treatment. Split into four parts, section one begins with a conceptual model linking nutritional
status and infectious diseases, followed by primers on nutrition and immune function, that can
serve as resources for students, researchers and practitioners. Section two provides
accessible overviews of major categories of pathogens and is intended to be used as
antecedents of pathogen-focused subsequent chapters, as well as to serve as discrete
educational resources for students, researchers, and practitioners. The third section includes
five in-depth case studies on specific infectious diseases where nutrition-infection interactions
have been extensively explored: diarrheal and enteric disease, HIV and tuberculosis,
arboviruses, malaria, and soil-transmitted helminths. The final section addresses cross-cutting
topics such as drug-nutrient interactions, co-infections, and nutrition, infection, and climate
change and then concludes by consolidating relevant clinical and public health approaches to
addressing infection in the context of nutrition, and thus providing a sharp focus on the clinical
relevance of the intersection between nutrition and infection Written by experts in the field,
Nutrition and Infectious Diseases will be a go to resource and guide for immunologists, clinical
pathologists, sociologists, epidemiologists, nutritionists, and all health care professionals
managing and treating patients with infectious diseases.
The stages of Blastocystis have been known for 101 years. However, many facts are still
disputed, e.g. even the question whether it is a true pathogen or a commensal present in
sometimes life-threatening diarrheas. The present book evaluates in chapters contributed by
renowned researchers the latest findings on: •Landmarks in the discovery of Blastocystis
•Epidemiology, transmission and zoonotic potential •Morphology of human and animal
Blastocystis isolates •Clinical aspects of Blastocystis infections •Behavioral decision analysis:
what makes us sick? •Blastocystis-host interactions •Molecular approaches on the
systematical position •Genetic polymorphism •Blastocystis from a statistical point of view
•Diarrheas due to different agents of disease •Zoonotic diseases in comparison As such, this
book provides a broad range of information for people working in this field, for physicians and
veterinarians who are confronted with clinical cases, teachers, students and technical staff
members in the fields of microbiology, parasitology and diagnostic methods.
The World Malaria Report 2019 provides a comprehensive update on global and regional
malaria data and trends. The report tracks investments in malaria programs and research as
well as progress across all intervention areas: prevention, diagnosis, treatment, elimination,
and surveillance. It also includes dedicated chapters on the consequences of malaria on
maternal infant and child health the "High Burden to High Impact" approach as well as
biological threats to the fight against malaria. The 2019 report is based on information received
from more than 80 countries and areas with ongoing malaria transmission. This information is
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supplemented by data from national household surveys and databases held by other
organizations.
This clear, step-by-step best-selling introduction to the economics of health and health care
thoroughly develops and explains economic ideas and models to reflect the full spectrum of the
most current health economics literature.This book uses core economic themes as basic as
supply and demand, as venerable as technology or labor issues, and as modern as the
economics of information. Chapter topics include health care, health capital, information, health
insurance markets, managed care, nonprofit firms, hospitals, physicians and labor, the
pharmaceutical industry, government intervention and regulation, and epidemiology and
economics.Useful as a reference work for health service researchers, government specialists,
and physicians and others in the health care field.
The World malaria report 2014 summarizes information received from 97 malaria endemic
countries and other sources and updates the analyses presented in 2013. It assesses global
and regional malaria trends highlights progress made towards global targets and describes
opportunities and challenges in controlling and eliminating the disease. Most of the data
presented in this report are for 2013.
Of all the parasitic diseases, leishmaniasis is one of the most diverse, with a variety of
manifestations, from relatively minor cutaneous lesions to deadly visceral infections. It is also
widespread, causing human disease in the Americas, Asia, Europe and Africa. The
environments in which this disease occurs range from desert to tropical jungle to urban
habitats. Not surprisingly, the literature on this disease is written in a variety of languages
including Portuguese, Arabic, English and French among others. This book provides a
synopsis in English of much of the recent research on leishmaniasis, with a focus on the
epidemiology, diagnosis and treatment of the disease as described by researchers around the
world, but with a focus on the research from Brazil and the Middle East.
Concepts from evolution, ecology, parasitology, and immunology have informed a new
synthesis of host-parasite interactions. The book builds on these established approaches
whilst including some of the most successful interdisciplinary areas of modern biology evolutionary epidemiology and ecological immunology.
Parasites have evolved numerous complex and fascinating ways of interacting with their hosts.
The subject attracts the interest of numerous biologists from the perspective of ecology and
behavioural biology, as well as from those concerned with more applied aspects of
parasitology. However, until now there has been no recent book to synthesize this field.This
book, written by leading authorities from the USA, Europe, Australia and New Zealand,
provides the most comprehensive coverage of this important topic on the market.
An integrated study of the evolutionary ecology of infectious diseases and the management of
virulent pathogens.
Understanding parasite biology and impact is essential when giving advice on parasite control
in farm animals. In the first review devoted to parasites of domestic cattle and sheep alone, this
book provides in-depth, focused advice which can be tailored to individual farms. It considers
the impact of parasites, both as individual species and as co-infections, as well as
epidemiological information, monitoring, and diagnostic procedures. Supported throughout by
diagrams and photos to aid diagnosis, it also reviews the basis for control measures such as
the responsible use of parasiticides, adaptive animal husbandry and other management
practices.
'... This volume provides most complete and balanced coverage of essential aspects of the
pathogens as well as the diagnosis and clinical correlations of the disease they cause. It is set
to become a valuable refrence for parasitologists, protozoologists, molecular biologists, clinical
mecrobiologists, epidemiologists and specialists in infectious diseases.'
The soil-transmitted nematode parasites, or geohelminths, are - called because they have a
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direct life cycle, which involves no intermediate hosts or vectors, and are transmitted by faecal
contamination of soil, foodstuffs and water supplies. They all inhabit the intestine in their adult
stages but most species also have tissue-migratoryjuvenile stages, so the disease
manifestations they cause can therefore be both local and systemic. The geohelminths
together present an enormous infection burden on humanity. Those which cause the most
disease in humans are divided into three main groupings, Ascaris lumbricoides (the large
roundworm), Trichuris trichiura (whipworm), and the blood-feeding hookworms (Ancylostoma
duodenale and Necator americanus ), and this book concentrates on these. These intestinal
parasites are highly prevalent worldwide, A. lumbricoides is estimated to infect 1471 million
(over a quarter ofthe world’s population), hookworms 1277 million, and T. trichiura 1049
million. The highly pathogenic Strongyloides species might also be classified as geohelminths,
but they are not dealt with here because the understanding of their epidemiology, immunology
and genetics has not advanced as rapidly as for the others. This is primarily because of the
often covert nature of the infections, with consequent difficulties for analysis. If there is ever a
second edition of this book, then there will hopefully be much to say about this infection.
This manual focuses on how and when a set of low-cost or free drugs should be used in
developing countries to control a set of diseases caused by worm infections. Preventive
chemotherapy in this context means using drugs that are effective against a broad range of
worm infections to simultaneously treat the four most common diseases caused by worms:
river blindness (onchocerciasis), elephantiasis (lymphatic filariasis), schistosomiasis, and soiltransmitted helminthiasis. Significant opportunities also exist to integrate these efforts with the
prevention and control of diseases such as trachoma. The new approach provides a critical
first step in combining treatment regimens for diseases which, although different in themselves,
require common resources and delivery strategies for control or elimination.
Disease Ecology highlights exciting advances in theoretical and empirical research towards
understanding the importance of community structure in the emergence of infectious diseases.
The chapters in this book illustrate aspects of community ecology that influence pathogen
transmission rates and disease dynamics in a wide variety of study systems. The innovative
studies presented here communicate a clear message: studies of epidemiology can be
approached from the perspective of community ecology, and students of community ecology
can contribute significantly to epidemiology.
The World Malaria Report 2016 summarizes information received from malaria-endemic
countries and other sources and updates the analyses presented in the 2015 report. The World
Malaria Report is WHO's flagship malaria publication released each year in December. It
assesses global and regional malaria trends, highlights progress towards global targets, and
describes opportunities and challenges in controling and eliminating the disease. Most of the
data presented in this report is for 2015.

This book tackles a number of different perspectives concerning the parasitic helminth
Ascaris, both in animals and in humans and the disease known as ascariasis. It seeks
to identify interesting, exciting and novel aspects, which will interest readers from a
broad range of disciplines. Over a quarter of the world's population are infected with the
human roundworm, and the equivalent in pigs is equally ubiquitous. Both contribute to
insidious and chronic nutritional morbidity, and this has been quantified, in humans, as
disability adjusted life years approximating 10.5 million. Ascaris larvae develop in host
parenteral tissues, and the resultant pathology has been condemnation. Ascariasis,
despite its staggering global prevalence and the sheer numbers of people it infects,
remains a classic neglected disease. However, renewed interest in the consequences
of early infection with worms from the perspective of immune modulation, co-infections
and the development of allergy further enhances the relevance of these parasites.
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Brings together a wide range of topics and approaches and recent, comprehensive and
progressive research concerning the neglected parasite Ascaris Provides a blueprint of
how a single parasite entity can stimulate interest in basic biology, clinical science,
veterinary science, public health and epidemiology Presents a wealth of new insights
given that a book on this parasite has not been published for over 20 years 16 chapters
from a range of top authors from around the world
Eukaryotic parasites (including parasitic protozoans, worms and arthropods) are more
complex and heterogeneous organisms than pathogenic bacteria and viruses. This
notion implies different evolutionary strategies of host exploitation. Typically, parasites
establish long-term infections and induce relatively little mortality, as they often limit
pathological changes by modulating host cells and downregulating adverse immune
responses. Their pattern of distribution tends to be endemic rather than epidemic.
Despite these seemingly benign traits, parasites usually cause substantial chronic
morbidity, thus constituting an enormous socioeconomic burden in humans, particularly
in resource poor countries, and in livestock worldwide. Parasite-induced fitness costs
are an evolutionary force that can shape populations and contribute to species
diversity. Therefore, a thorough understanding of parasites and parasitic diseases
requires detailed knowledge of the respective biochemical, molecular and
immunological aspects as well as of population genetics, epidemiology and ecology.
This Research Topic (RT) bridges disciplines to connect molecular, immunological and
wildlife aspects of parasitic infections. The RT puts emphases on four groups of
parasites: Plasmodium, Toxoplasma, Giardia and intestinal helminths. Co-infections are
also covered by the RT as they represent the most common form of parasite infections
in wildlife and domestic animal populations. Within the four types of parasites the
following topics are addressed: (1) Experimental models: hypothesis testing, translation
and limits. (2) Critical appraisal of experimental models. (3) Natural systems:
Technological advances for investigations in natural parasite-host systems and studies
in natural systems. (4) The urgent need for better models and methods in natural
parasite systems. Hence, the RT covers and illustrate by the means of four main
parasitic infections the parasite-host system at the molecular, cellular and organismic
level.
Interactions between competitors, predators and their prey have traditionally been
viewed as the foundation of community structure. Parasites – long ignored in
community ecology – are now recognized as playing an important part in influencing
species interactions and consequently affecting ecosystem function. Parasitism can
interact with other ecological drivers, resulting in both detrimental and beneficial effects
on biodiversity and ecosystem health. Species interactions involving parasites are also
key to understanding many biological invasions and emerging infectious diseases. This
book bridges the gap between community ecology and epidemiology to create a wideranging examination of how parasites and pathogens affect all aspects of ecological
communities, enabling the new generation of ecologists to include parasites as a key
consideration in their studies. This comprehensive guide to a newly emerging field is of
relevance to academics, practitioners and graduates in biodiversity, conservation and
population management, and animal and human health.
This product documents the process by which foodborne parasites were ranked from a
global food safety perspective and provides a ranking and information on all the top
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ranked parasites both generally and from a regional perspective. It directly supports the
establishment of international standards on foodborne parasites by the Codex
Alimentarius which are agreed by countries and can then be used as a basis for
improving the safety of specific products and facilitation their trade internationally.
These in turn directly contribute to the SO by promoting more efficient and inclusive
trade.
First published in 1963, Advances in Parasitology contains comprehensive and up-todate reviews in all areas of interest in contemporary parasitology. Advances in
Parasitology includes medical studies on parasites of major influence, such as
Plasmodium falciparum and trypanosomes. The series also contains reviews of more
traditional areas, such as zoology, taxonomy, and life history, which shape current
thinking and applications. Eclectic volumes are supplemented by thematic volumes on
various topics, including control of human parasitic diseases and global mapping of
infectious diseases. Informs and updates on all the latest developments in the field
Contributions from leading authorities and industry experts
Human helminthiasis, known as worm infections, is any macroparasitic disease
affecting humans, in which a part of the body is invaded by a lot of worms, known as
helminths. They are broadly classified into flukes, tapeworms, and roundworms. Soiltransmitted helminthiasis and schistosomiasis are the most important, being included
into the neglected tropical diseases. Helminthiasis has been found to result in poor birth
outcome, less cognitive development, lower school and work performance, lower
socioeconomic development, and poverty. Soil-transmitted helminthiases are
responsible for parasitic infections in as much as a quarter of the human population
worldwide. This group of infective diseases has been targeted under the joint action of
the world's leading pharmaceutical companies and local governments, trying to achieve
their eradication.
Explores the interactions between parasites and other infectious agents, with particular
emphasis on immunological and ecological aspects.
Echinostomes are medically- and veterinary-important parasitic flatworms that invade
humans, domestic animals and wildlife and also parasitize in their larval stages
numerous invertebrate and cold-blooded vertebrate hosts. The interest in echinostomes
in parasitology and general biology comes from several areas: (1) Human infections; (2)
Experimental models; (3) Animal infections; (4) Systematics. The application of novel
techniques is moving the echinostomes to the frontline of parasitology in fields such as
systematics, immunobiology in vertebrate and invertebrate organisms and proteomics
among others. The Biology of Echinostomes demonstrates the application of new
techniques to a group of trematodes that may serve to obtain information of great value
in parasitology and general biology. The book includes basic topics, such as biology
and systematics, as well as more novel topics, such as immunobiology, proteomics,
and genomics of echinostomes. The authors of each chapter emphasize their content
with: (i) the most novel information obtained; (ii) analysis of this information in a more
general context (i.e. general parasitology); and (iii) future perspectives in view of the
information presented. The subjects are analyzed from a modern point of view,
considering aspects such as applications of novel techniques and an analysis of hostparasite interactions.
Discover the links between infection with pathogenic microorganisms and such chronic
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illnesses as cancer, paralysis, arthritis, peptic ulcer, cirrhosis, and neurological disorders.
Written and edited by leading experts, the book reviews the mechanisms used by pathogens to
infect mucous surfaces, enter and multiply in the host environment, interfere with host
defenses, damage host tissues, and produce long-term consequences.
Ascaris: The Neglected ParasiteNewnes
One of the main problems concerning therapeutic tools for the treatment of parasitic diseases,
including leishmaniasis, is that some field parasites are naturally resistant to the classical
drugs; additionally, current therapies may select parasites prone to be resistant to the applied
drugs. These features are (at least partially) responsible for the disappointing persistence of
the disease and resultant deaths worldwide. This book provides a comprehensive view of the
pathology of the disease itself, and of parasitic drug resistance, its molecular basis,
consequences and possible treatments. Scientists both from academic fields and from the
industry involved in biomedical research and drug design, will find in this book a valuable and
fundamental guide that conveys the knowledge needed to understand and to improve the
success in combating this disease worldwide.
Surveillance for waterborne disease and outbreaks associated with drinking water and water
not intended for drinking-- United States, 2005-2006: "Problem/Condition: Since 1971, CDC,
the U.S. Environmental Protection Agency (EPA), and the Council of State and Territorial
Epidemiologists have maintained a collaborative Waterborne Disease and Outbreak
Surveillance System (WBDOSS) for collecting and reporting data related to occurrences and
causes of waterborne-disease outbreaks (WBDOs) and cases of waterborne disease. This
surveillance system is the primary source of data concerning the scope and effects of
waterborne disease in the United States. Reporting Period: Data presented summarize 28
WBDOs that occurred during January 2005-December 2006 and four previously unreported
WBDOs that occurred during 1979-2002. Description of System: The surveillance system
includes data on WBDOs associated with recreational water, drinking water, water not
intended for drinking (WNID) (excluding recreational water), and water use of unknown intent.
Public health departments in the states, territories, localities, and Freely Associated States
(FAS) (i.e., the Republic of the Marshall Islands, the Federated States of Micronesia, and the
Republic of Palau, formerly parts of the U.S.-administered Trust Territory of the Pacific Islands)
are primarily responsible for detecting and investigating WBDOs and voluntarily reporting them
to CDC by a standard form. Only cases and outbreaks associated with drinking water, WNID
(excluding recreational water), and water of unknown intent (WUI) are summarized in this
report. Cases and outbreaks associated with recreational water are reported in a separate
Surveillance Summary."--Page 39.
Tropical diseases affect millions of people throughout the world and particularly in the
developing countries. The millennium development goals had specifically targeted HIV/AIDS
and Malaria for substantial reduction as well as Tuberculosis while many other tropical
diseases have been neglected. The new sustainable development goals have not made such
distinction and have targeted all diseases for elimination for the improvement of the quality of
life of human beings on earth. The present book was developed to provide an update on
issues relevant to the treatment of selected tropical diseases such as tuberculosis, malaria,
leishmaniasis, schistosomiasis and ectoparasites such as chiggers which are widely distributed
throughout the world. The control of these infections has been hampered by the development
of drug resistance and the lack of the development of new and more effective drugs. The
understanding of the biochemical processes underlying drug activity is therefore essential for
the potential elimination of these infections.
Leishmaniasis is a vector-borne, parasitic disease with tremendous variety in presentation,
biology, and epidemiology. Any book on this disease must acknowledge the nearly impossible
task of providing an exhaustive account of leishmaniasis simply because the epidemiology of
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the disease is so very complex. This book addresses some of this variety with chapters on the
epidemiology of leishmaniasis in North Africa, Central America, and South America. The
purpose of the book is not to specifically address diagnosis and treatment of the disease, but
rather to provide a sample of the differing epidemiologies of leishmaniasis that occur due to
variations in local habitats; the presence of different vectors, reservoirs, and agents; and the
wide variety of cultures in which this disease occurs.
This volume summarizes current research into the physiology and molecular biology of hostparasite interactions. Brought together by leading international experts in the field, the first
section outlines fundamental processes, followed by specific examples in the concluding
section. Covering a wide range of organisms, Host-Parasite Interactions is essential reading
for researchers in the field.
Equine protozoal myeloencephalitis (EPM) is a common cause of neurologic deficits in
equines, though many questions remain regarding the epidemiology of the disease. Little is
known regarding the overall seroprevalence of the causative parasites (Sarcocystis neurona
and Neospora hughesi) in the healthy equine population in the United States or the
pathobiology of clinical manifestation. Investigations into the background rate of infection can
lend clarity to the predictive values of immunodiagnostic tests, especially as many horses
infected with these protozoal parasites do not develop clinical EPM. Determining the causative
factors in the development of EPM and whether there are pathognomonic clinical signs
associated with EPM could aid practitioners in diagnostic decision making, especially in
conjunction with immunodiagnostic test results. Using a wide variety of equine serum and CSF
samples collected in the United States over the past decade, the research studies contained in
this thesis determined the background rate of infection of S. neurona and N. hughesi in healthy
horses across 18 states and explored T. gondii coinfection as a potential causal component of
EPM disease in California horses. The immunofluorescent antibody test was used to determine
seropositivity to S. neurona, N. hughesi, T. gondii. In the final chapter of this thesis,
neurologically abnormal horses from the East and West Coast of the United States were
compared to determine whether specific neurologic abnormalities were pathognomonic for
EPM, based on an antemortem ‘gold standard’ of a serum to CSF ratio less than 100.
Ordinal, multivariate, and hierarchical logistic regression models were generated in the three
studies to determine demographic and clinical associations with EPM disease status or
parasite seroprevalence. The initial findings of the background seroprevalence survey in
healthy horses suggested the seroprevalence of both parasites was higher than previously
thought, with a 78% seroprevalence of S.neurona and 34% seroprevalence of N. hughesi.
While there was no epidemiologic evidence to support a T. gondii coinfection hypothesis for
the development of EPM, there was also strong statistical evidence to suggest that horses with
neurologic signs were more likely to demonstrate high serum antibody titers to T. gondii
(OR=6.40, P-value
A great many species are threatened by the expanding human population. Though the public
generally favors environmental protection, conservation does not come without sacrifice and
cost. Many decision makers wonder if every species is worth the trouble. Of what consequence
would the extinction of, say, spotted owls or snail darters be? Are some species expendable?
Given the reality of limited money for conservation efforts, there is a compelling need for
scientists to help conservation practitioners set priorities and identify species most in need of
urgent attention. Ecology should be capable of providing guidance that goes beyond the
obvious impulse to protect economically valuable species (salmon) or aesthetically appealing
ones (snow leopards). Although some recent books have considered the ecosystem services
provided by biodiversity as an aggregate property, this is the first to focus on the value of
particular species. It provides the scientific approaches and analyses available for asking what
we can expect from losing (or gaining) species. The contributors are outstanding ecologists,
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theoreticians, and evolutionary biologists who gathered for a symposium honoring Robert T.
Paine, the community ecologist who experimentally demonstrated that a single predator
species can act as a keystone species whose removal dramatically alters entire ecosystem
communities. They build on Paine's work here by exploring whether we can identify species
that play key roles in ecosystems before they are lost forever. These are some of our finest
ecologists asking some of our hardest questions. They are, in addition to the editors, S.E.B.
Abella, G. C. Chang, D. Doak, A. L. Downing, W. T. Edmondson, A. S. Flecker, M. J. Ford,
C.D.G. Harley, E. G. Leigh Jr., S. Lubetkin, S. M. Louda, M. Marvier, P. McElhany, B. A.
Menge, W. F. Morris, S. Naeem, S. R. Palumbi, A. G. Power, T. A. Rand, R. B. Root, M.
Ruckelshaus, J. Ruesink, D. E. Schindler, T. W. Schoener, D. Simberloff, D. A. Spiller, M. J.
Wonham, and J. T. Wootton.
This heavily illustrated text teaches parasitology from a biological perspective. It combines
classical descriptive biology of parasites with modern cell and molecular biology approaches,
and also addresses parasite evolution and ecology. Parasites found in mammals, nonmammalian vertebrates, and invertebrates are systematically treated, incorporating the latest
knowledge about their cell and molecular biology. In doing so, it greatly extends classical
parasitology textbooks and prepares the reader for a career in basic and applied parasitology.
Intake of a sufficient diet will provide an individual to live a healthy and functional life. However,
poor intake of different nutritional components, such as proteins, vitamins, minerals, and trace
elements, may lead to health problems that can cause morbidity and finally mortality.
Assessment of nutritional status involves physical examination, comprehensive evaluation of
biochemical tests, body composition, and organ functions. Both high and low intake of
nutritional elements may lead to significant health impairment. The main aim of the book
Nutritional Deficiency is to determine the relationships between nutritional status and general
health. The authors, who are contributing to the book, particularly focused on iron, vitamin D,
and zinc deficiencies, which are global health problems. Besides, some chapters mention the
impact of different nutritional deficiencies in susceptible periods of life, such as pregnancy and
elderly. Besides, as a result of these deficiencies, different health conditions, such as
depression, anemia, loss of neuronal plasticity, and cancer, are widely scrutinized in the book.
One chapter mainly focuses on the effects of disasters on nutrition and disaster-caused
malnutrition in underdeveloped countries. This book will widen the knowledge store of the
readers on the effects of nutrition on general health, how nutritional deficiencies arise when
there is a health problem, and how the nutritional status affects susceptible populations.
This book is a continuation of the efforts of InTech to expand the scientific know-how in the
field of immunopathology and bring valuable updated information to medical professionals and
researchers. It consists of chapters related to various approaches to investigate the unique role
of the immune system in response to different clinical disorders. The international team of
authors is the bonus of the book, reflecting the rapid development of immunology and new
achievements in medical science. We firmly hope that the book will be an excellent manual
and guideline for people dealing with biology, microbiology, immunology, virology,
pharmacology, general and dental medicine, and health care, from students and postdocs to
high-level specialists and university professors.
Epidemiology strongly parallels the study of ecology, primarily being concerned with the
incidence, distribution, reproduction and persistence of species. The spread of disease, or its
transmission, is arguably the most important incident studied in epidemiology, underpinning a
pathogen's ability to reproduce and persist within a host population. However, observations of
individual transmission events are often impossible to observe directly, making variation in this
process difficult to study. This has resulted in a great deal of epidemiological theory being
based on homogenous transmission of disease through host populations. Understanding
disease transmission as a heterogeneous process requires an appreciation of the ecological
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dynamics determining a pathogens ability to transmit. In this thesis a cross-disciplinary
approach is taken to examine the ecological dynamics that may affect disease transmission at
different ecological scales. In Chapter 2 I review empirical evidence in support of density
dependent transmission. Transmission rates of density dependent transmitted diseases are
often assumed to scale linearly with host population density. This assumption is pertinent to
the calculation of the basic reproductive number R0. As R0 is important in determining optimal
vaccination strategies, population thresholds and epidemic sizes, incorrect assumptions used
in its calculation have the potential to misinform disease control strategies. Alarmingly, there is
very little evidence to suggest that the prior assumption of a linear relationship between
disease transmission rates and host population density exists. Where evidence of density
dependent transmission has been found this has been best explained by non-linear
relationships. Furthermore, density may have much stronger effects on disease transmission at
small, local, scales (for example within one social grouping of hosts). Disease transmission
between groups of hosts, at global scales, is more likely to follow frequency dependent
dynamics. Disease transmission rates should thus be thought of as variable across populations
that are not homogenously distributed in space, or across social structures. In Chapter 3 a
community of pathogens infecting a population of rural red foxes, Vulpes vulpes, is described.
Foxes cadavers were collected from a private estate 2 in Canterbury, Kent and a combination
of direct and indirect testing for disease is used to maximise the scope of disease considered
as part of this community. Specifically, I examine if any of the diseases included in this study
occur together, or apart, more frequently than expected by chance alone. Within the samples
collected it is found that the intracellular protozoan Toxoplasma gondii co-occurs with the virus
canine adenovirus type-I (CAV-I) more frequently than expected by chance. Foxes
concomitantly infected with these pathogens have lower condition scores than foxes who were
not positive for both pathogens. From the data collected it is not clear whether hosts of lower
condition are more susceptible to co-infection or if the co-infection is more harmful to hosts
than being singly infected. T. gondii is not transmitted by foxes, but if infection with this parasite
increases susceptibility to CAV-I then this virus may benefit from the presence of T. gondii
within its host population. If it is the case that foxes of lower condition are simply more prone to
co-infection then it should be expected that individual differences between hosts would cause
heterogeneity in disease transmission. The need for cross-disciplinary approaches when
studying pathogen communities is well demonstrated by this study, as is the need for more
consideration to be paid to the community ecology of pathogens in epidemiological studies. In
Chapter 4 a model is formulated to explore the effects of an interaction between a micro and a
macro parasite. This is performed in the context of the increased prevalence and geographical
range of the highly zoonotic small fox tapeworm Echinococcus multilocularis following
successful rabies elimination in Western Europe. I explore the hypothesis that foxes with
extremely high burdens may be at a higher risk of contracting rabies than foxes with low worm
burdens, and thus rabies may have a regulatory effect on E. multilocularis populations by
preferentially removing "super spreading" hosts. It is demonstrated that rabies limits E.
multilocularis populations by limiting the density of available hosts. An interaction between
rabies transmission rate and worm burden only caused a weak additional suppression on E.
multilocularis populations, regardless of whether this relationship was linear or exponential.
The elimination of rabies across Western Europe is certainly to be applauded. However, it
should be noted from this work that surveillance of pathogen communities following successful
eradication of one pathogen is of the upmost importance. 3 Finally, in Chapter 5 I examine how
parasites adapt their investment in transmission in response to environmental changes
experienced within a host. This is done by fitting models to data collected from mice infected
with the malaria parasite Plasmodium chabaudi during the acute stage of inaction. Parasites
are predicted to alter their behaviour in response to host stress, immunity and the availability of
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resources. However, theoretical and experimental studies reach conflicting conclusions
regarding the "optimal response" to degradation of their habitat. Models were fitted to time
series data from infection with one of six distinct genotypes. It is found that proportional
allocation of resources into transmission, rather than replication, is highly sensitive to red blood
cell (RBC) densities, with investment in transmission increasing as RBC resources become
scarce. Investment in transmission also increases, albeit more weakly, in response to low
parasite densities. These analyses highlight the fact that the complexity of interactions
between parasites and their host hinder the identification of causal relationships, but supports
recent work that questions the role of terminal investment in transmission in response to
changes in the within-host environment. The broad scope of work presented here investigates
a wide range of ecological factors (including community dynamics, habitat variability and
reproductive success) at different ecological scales, responsible for heterogeneity in disease
transmission. Transmission is a dynamic, and heterogeneous process. To better understand
the ecology of disease it is logical to investigate the mechanisms behind this variation.
Introduces readers to key case studies that illustrate how theory and data can be integrated to
understand wildlife disease ecology.
Human schistosomes (blood flukes) are digenetic trematodes that spend the adult part of their
life cycle in humans and a further part in aquatic snails. Despite advances in chemotherapy,
schistosomiasis is still a significant infection in the populations of several countries in the
tropics. This book replaces a previous volume Schistosomiasis: Epidemiology, Treatment and
Control (Heinemann, 1982) by Jordan and Webbe. All chapters have been rewritten by
internationally renowned workers. Ultrasound, expected to aid identification of early disease in
the field and increase our understanding of its evolution, is discussed in a new chapter. Others,
each with an extensive bibliography, review the parasites and their snail intermediate hosts,
epidemiology, clinical manifestations and pathology, diagnosis, immunology, drugs and patient
management and control. Limitations of the role of chemotherapy in morbidity control are
discussed and the need for flexibility in control interventions in the varied epidemiological
situations is stressed. An interdisciplinary approach may be necessary to reduce transmission
by appropriate measures against the snail intermediate host, and to implement public health
measures, including the provision of safe water (with many other medical and social benefits)
and health education. This comprehensive volume is for public health workers involved in the
prevention and control of the disease, for physicians, and for students and teachers of many
disciplines. It also provides a reference book for health planners, social anthropologists, health
educators, water and sanitary engineers and others engaged in improving health in the tropics.
Physicians in temperate countries will also find it a useful reference book as schistosomiasis,
often acute, is being diagnosed more frequently in those returning from holidays in endemic
areas.
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