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FOREWORD 1

Glad to hear the forthcoming issue of Pediatric Parasitology, this is a collaborating academic monograph,
complied by Prof. Li-yong Wen and 30 Chinese experts who have been long engaged in the prevention, teaching,
clinical and research work of parasitic diseases. This is not only made great contribution for the child health
development of China, but also arouses the special attention on the neglected disease — tropical disease of children
in the world.

For almost half a century, I have been engaged in pediatric clinical and health care work at home and abroad,
and have served in the World Health Organization (WHO), as the Regional Adviser, the Representative as will
as the Assistant Director-General and Deputy Director-General, in Geneva headquarters, well aware that the
parasitic disease is one of the most common disease in childhood. The incidence and mortality of parasitic diseases
still remain prodigious proportion, which seriously endangering the health and growth of children. According
to WHO statistics, more than a million people of the world die from malaria per year, most of them are African
children under 5 years old; diarrheal disease in children under the age of 5 is the second leading cause of death,
the childhood diarrhea caused by parasites which usually are persistent process, that can prevent the absorption of
nutrients in children, leading to anemia and growth retardation. In addition, toxoplasmosis is a highly prevalent
disease worldwide; its infection in pregnant women can cause serious damage to the fetus, such as mental
retardation, blindness, cerebral palsy and spontaneous abortion etc. In countries with the highest incidence rates,
there were 3~6 congenital toxoplasmosis cases per 1000 infants, Therefore, improving the diagnosis, treatment and
prevention of children’s parasitic disease, will particularly reduce the morbidity and mortality in children, and will
have crucial and far-reaching impact to the health of children.

In September 2000, world leaders at the United Nations Millennium Summit agreed on a set of time-
bound goals and targets, which was about the eradication of poverty, hunger, disease, illiteracy, environmental
degradation and discrimination against women, had been collectively known as the Millennium Development
Goals (MDGs). The two important aspects of eight core objectives are to reduce child mortality and curb the
incidence grows of malaria and other diseases. This monograph publication is of more realistic significance to the
developing countries where widely prevalent of parasitosis in children.

The incidence and development of parasitic diseases in children has its own unique pattern, diagnosis and
treatment also has its unique complexity. The majority of medical workers and professionals who engage in
clinic and prevention on parasitic disease, are urgently need of a professional reference book in which systematic
presented the knowledge of Pediatric Parasitology, while the kind of monograph in this area is just what worldwide
lacks. On the basis of the basic theory and knowledge of children parasitic diseases, synthesize and review the latest
bibliography and information from domestic and abroad, the book surround the transmission routes of parasitosis,
give an over view of the Pediatric Parasitology with its present situation of etiology, epidemiology, pathogenesis
and pathological changes, clinical manifestations, laboratory examination, diagnosis and differential diagnosis,
treatment, prevention and control of the diseases, especially attached case studies and analysis of medical records
after each of diseases entities, These are all useful for clinical guidance and practice. This new content-rich book,

with a strong knowledge-based, systematic and scientific information, will be valuable for giving guidance and



reference to clinician and preventive medicine professionals, to improve their diagnosis, treatment and prevention
of pediatric parasitic diseases.

1 would like the book to be known and applied for more medical workers! And hope to have an opportunity to
introduce the academic monographs to the Special Program for Research and Training in Tropical Diseases (TDR)
which is co-sponsored by the UNICEF / UNDP / World Bank / WHO, let more neglected children in the world to
be benefited!

Dr. Ching-li Hu

Emeritus Professor of Pediatrics Ruijin Hospital, Shanghai Jiao Tong University School of Medicine
Chairman of the Experts Committee on Care for Children, Shanghai Chapter

Panel Member of International Health, Ministry of Health China

Member of the International Bioethics Committee of UNESCO

Former Deputy Director-General of WHO
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FOREWORD 2

It is not commonly appreciated that many of the world’s highest prevalence and high disease burden parasitic
infections disproportionately affect children. Indeed it comes as a surprise to many people that in the low-and
middle-income countries in Asia, sub-Saharan Africa, and Latin America and the Caribbean almost all of the
children who live in poverty suffer from at least one parasitic infection.

One of the clearest examples of this observation is represented by the three major soil-transmitted helminth
infections, i.e., ascariasis, trichuriasis, and hookworm infection. Travel to almost any rural village affected by
poverty in Asia, Africa, and the Americas would reveal that almost all of the children harbor Ascaris roundworms,
Trichuris whipworms, or hookworms. It is not uncommon for a child to harbor all three members of this “unholy
trinity” in their gastrointestinal tract. Moreover, a large body of evidence acquired from many poor nations has
revealed that children on average harbor larger numbers of worms than their adult counterparts, and as a result
suffer from malnutrition and anemia. Because these worms can live for years in the gastrointestinal tract of a
child, with time chronic infections with intestinal worms lead to marked impairments in child growth and physical
fitness, as well as impairments in cognitive and intellectual development. Most of the biochemical, nutritional and
immunological mechanisms underlying these phenomena have not yet been elucidated. There is further evidence
to suggest that other high prevalence helminth infections, including schistosomiasis also disproportionately affect
children in this and related ways. Together such parasitic infections represent a cluster of neglected tropical
diseases that in aggregate may produce global disease burdens equivalent to better known conditions such as HIV/
AIDS or tuberculosis. In addition, through mechanisms outlined above the soil-transmitted helminth infections
and schistosomiasis impair childhood education and learning, such that they rob children of their future and
trap them in a vicious downward spiral of poverty. Together with data indicating that some of these parasitic
infections may be acquired in the first year of life and sometimes through lactogenic routes, there is a rich body of
investigative activities that needs to be conducted for these important conditions. At the same time we need to step
up global efforts for deworming in order to reduce childhood morbidity from soil-transmitted helminth infections
and schistosomiasis, and because of the specter of emerging drug resistance (especially for mebendazole against
hookworm), we need to look at the possibility of a new generation of anthelminthic drugs and vaccines.

Also critical to the health of children in low income countries is malaria. Some investigators rank falciparum
malaria as the single leading killer of children under the age of five years. Many of these children die from cerebral
malaria, severe anemia during acute infection, or an acute respiratory distress syndrome. We are only beginning
to understand the mechanisms of these pathophysiological processes. There is also increasing evidence that
falciparum is now considered an important cause of impaired cognition and learning among school-aged children,
while both vivax and ovale malarias produce a significant although largely hidden burden of disease. There is a
desperate need to expand the use of antimalarial drugs and bednets in all the malarious endemic areas of the world
(but especially in sub-Saharan Africa) while simultaneously looking to new innovations for the development of
new drugs and human vaccines that prevent malaria infection and disease.

Parasitic infections are not exclusive to poor countries, and there is also increasing awareness of more

subtle child morbidity resulting from chronic parasitic infections in wealthy industrialized nations. Giardiasis is
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responsible for large numbers of cases of chronic diarrhea and childhood failure to thrive, cryptosporidiosis is a
leading cause of diarthea in day care settings, toxocariasis has been linked to asthma, developmental delays, and
seizures, and trichomoniasis is an important sexually transmitted infection among adolescents. Although data
are not widely available, some studies suggest that these four parasitic infections are among the most common
pediatric infections in the world. A full elucidation of the extent of these diseases in both wealthy and developing
countries is needed as well as efforts to develop improved control tools including better and more widely available
diagnostic reagents and kits.

There is also an important burden of congenital parasitic infections associated with toxoplasmosis and
chagas disease, while malaria in utero is a leading global cause of intrauterine growth retardation. We need new
information on the risk factors associated with acquiring congenital infection and new treatment modalities.

Despite the devastating burden of parasitic and neglected tropical diseases among children, it has been
quite some time since a single volume considered specifically pediatric parasitic diseases. Represented here is an
authoritative volume that brings together some of the greatest experts in China and elsewhere on these conditions.
Dr. Li-yong Wen has provided an important service to children everywhere by producing this comprehensive and

thoughtful new book!

//’7» /o/,"L

Peter Hotez M.D. Ph.D.

Co-Editor-in-Chief, PLoS Neglected Tropical Diseases
Distinguished Research Professor and Chair
Microbiology, Immunology, and Tropical Medicine

George Washington University

President of the Sabin Vaccine Institute

Fellow, American Academy of Pediatric
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Parasitic infections are still important public health problems that severely harm people’s health and impedes
social and economic development, in which child parasitic diseases appear more serious because children are
usually more vulnerable to all kinds of parasite infections with high infection rate, high intensity and multiple
parasite concurrent infections. Therefore, it is an arduous and long-term task to control and eliminate pediatric
parasitic diseases effectively. Child parasitic infections hold distinguishing features due to children’s particular
physiological structures and immature immune system. For instance, in children it is more often to observe
larval parasite migration and heterotopic parasitism, more serious complications with higher mortality. Pregnant
women infected with parasites can cause abnormal fetal development and abortion. Children with persistent and
chronic parasitic infections can cause permanent frri‘bainnent of physical and mental development with intelligent
retardancy or/fand dwarf. Children are easier to obtain serious opportunistic parasitic infection on the base of
original diseases. Child parasitic discases are often neglected or misdiagnosed due to their non-typical or more
serious clinical manifestations.

Children’s health care has drawn more and more attention from whole society of the world. World Health
Organization (WHO) and the government of the People’s Republic of China have put women and children’s health
as a big concern and paid more attention to the “Neglected Tropical Diseases”. In China, the population of children
under age 14 amounts to 300 million ranked second worldwide. Control and prevention of child parasitic diseases
is one of the most important public health cares. Over the past few years, although some professional books
regarding parasitology and parasitic diseases have been published, there is still a lack of prevention and treatment
guidelines specifically for child parasitic diseases. In order to facilitate the control and prevention of child parasitic
diseases and thus to improve children’s health, writing and editing of Pediatric Parasitology have been included in
the collaboration project between WHO and China, and in the publishing list of People’s Health Publishing House
of China.

Pediatric Parasitology is the first scholar and scientific collection edited and published in China with the
efforts from near 30 experts and scholars who have long engaged in the prevention/control, education, clinic and
research of parasitic diseases. The editing of this book lasted for more than two years. The book has highlighted
and focused on the characteristics of child parasitic diseases based on the specific transmission pattern. This book
covers more than one million Chinese words with approximate one hundred photograph and diagram to fully
describe pathogen biology, epidemiology, nosogenesis and pathology, specific clinical manifestation, laboratory
examination, clinical diagnosis and treatment, control and prevention of child parasitic diseases. It also include
the diagnostic standard and laboratory parameters of child parasitic diseases in order to assist clinic pediatrics to
correctly diagnose and treat child parasitic diseases. This book is suitable for all people who are engaged in the
children heath care and control, prevention, research and education of pediatric parasitic diseases.

Here we would like to express our sincere gratitude to Prof. Wucheng Zhang, Cui’e Chen, Guanling Wu and
Zhongxing Wu for their valuable advice and revision, to Prof. Qingli Hu (former WHO deputy director-general)
and Prof. Peter J. Hotez (Editor-in-Chief, PLoS Neglected Tropical Diseases) for his writing foreword for the
book, to Miss Li Li for her text editing, to Mr, Leijun Lou for drawing most of the illustrations. We would also like

14



to express our appreciation to WHO, Pan American Health Organization (PAHO), George Washington University,
Ministry of Health of China, the People’s Health Publishing House, Zhejiang Bureau of Health, Zhejiang Academy
of Medical Science, and Dr/prof. Chin-kei Lee, Qingdong Qi, Xiaonong Zhou, Xiaodong Zhang, Bin Zhan, Liying
Shen for their great support.

Although we have tried to carefully avoid any mistakes, it is possible to exist some errors or mistakes in this
book. Therefore, comments and suggestions are always welcome.

Li-yong Wen

15
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