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INTRODUCTION 

This chapter examines the vulnerability 
of Asian countries to the current AIDS cri
sis in the context of social, economic and 
environmental factors that facilitate the emer
gence and global spread of new infectious dis
eases. As half of the world population and 
the majority of the poor people in the world 
live in Asia, the status of emerging and re
emerging infectious diseases in this part of the 
world has profound implications for global 
public health. This chapter argues that the 
new wave of economic globalization should 
be accompanied by an improvement in global 
public health. The imbalance of wealth and 
resource distribution in the world has been a 
critical source of concern for international se
curity and stability, yet the potentially disas
trous consequence of the imbalance in global 
public health has not received adequate atten
tion from the world community. If the current 
AIDS crisis in Asia is not rapidly resolved, 
it could lead to an unparalleled social and 

economic disaster. Following a brief review 
of the current status of infectious disease, this 
chapter focuses on the analysis of public and 
private efforts to prevent and control their 
global spread. It suggests actions and orga
nizations that could address the imbalance in 
global health and outlines the logic for global 
vaccine development by which both devel
oped and developing countries collaborate to 
mutual benefit. 

EMERGING INFECTIOUS 
DISEASES AND THEIR 
GEOGRAPHIC EPICENTERS 

Over the past three decades, more 
than 30 previously unrecognized human in
fectious diseases have been identified, in
cluding AIDS, Lyme disease, Legonnaire's 
disease, toxic shock syndrome, Hantavirus, 
Pulmonary Syndrome, West Nile fever, and 
SARS. This significant increase of new 
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infectious diseases can be attributed to two 
important factors. First, many new medical 
detection methods have been invented during 
the same time period, thus making it possible 
to rapidly identify the causative pathogens of 
new infectious diseases. These new methods 
include various immunological based tech
niques, Polymerase Chain Reaction (PCR) as
says, automated DNA sequencing, and DNA 
chips, which collectively permit the unam
biguous identification of pathogens that cause 
new disease outbreaks. Historically, diseases 
were defined by medical symptoms such as 
respiratory distress, fever or diarrhea, which 
alone are insufficient parameters for the iden
tification of the causative agents of disease. 
Many of these newly identified pathogens 
may have co-existed with humans for a long 
time, and their associated diseases are now 
identified due to the enhanced sensitivity 
of new detection methods. Second, the un
precedented increase of the global population 
and international trade and travel in recent 
years has provided a favorable environment 
for regional outbreaks of infectious diseases 
to spread rapidly and effectively around the 
world. For example, HIV-l virus may have 
infected human hosts and caused AIDS long 
before the 1980s, when it was first discov
ered, but it was in the past two decades that 
the AIDS epidemic spread globally and be
came one of the major infectious diseases in 
human history. 

In order to illustrate the trend of emer
gence of infectious diseases and the level of 
difficulty in controlling them, this chapter di
vided them into two main classes, emerging 
viral diseases and emerging bacterial and par
asitic diseases. Such a classification also helps 
to describe different public health strategies 
for prevention and treatment of these diseases. 

Emerging Viral Diseases 

In recent times, the predominant groups 
of microorganisms that have contributed to 
emerging infectious diseases are viruses, in 
particular those containing RNA genomes. 

This can be attributed to their enormous 
replicative capacity with high mutation rate 
due to the lack of efficient proofreading and 
mismatch repair systems, or high frequency 
of recombination between different members 
of a virus family, and re-assortment of viral 
gene segments among viruses from different 
hosts. In recent times, the retrovirus HIV, the 
causative agent of AIDS, and the fiavivirus 
HCV, which causes Hepatitis C, both RNA 
viruses that mutate rapidly, have emerged as 
major global diseases. A recent dramatic ex
ample of the emergence and rapid establish
ment of another fiavivirus, West Nile Virus 
(WNV) , occurred in the USA and Europe. 
This virus was originally isolated from a pa
tient in Uganda in 1937, and subsequently 
found to be widespread in Africa and Eurasia. 
In 1999, WNV was introduced into New York 
and was efficiently disseminated across the 
entire country within three years, due to the 
presence of numerous mosquito vectors and 
an efficient zoonosis with wild birds (Petersen 
and Roehrig, 2001). A similar pattern of emer
gence of WNV occurred in Europe with spo
radic outbreaks in Russia in1962, the Ukraine 
in the 1970s and 1980s, Romania in 1996, and 
Italy in 1998 (Hubalek and Halouzka, 1999). 
The outbreak in Romania in 1996 involved 
500 clinical cases, with a 10% fatality rate 
(Hubalek and Halouzka, 1999). The rate of 
spread in the US and Europe are differentiated 
by ecological factors, such as the number and 
frequency of different mosquito vectors and 
the distribution of animals in which WNV is 
epizootic. 

In 2003, a new human disease called 
Severe Acute Respiratory Syndrome (SARS) 
emerged. It is a positive sense RNA virus be
longing to the coronavirus family. The virus 
appears resident in wild animals in Southern 
China and upon transfer to humans induces a 
lethal respiratory infection. The virus spread 
within the human population by direct trans
fer and assumed a global distribution within 
months due to international airline travel. The 
establishment of SARS as a persistent threat 
to humans will require that the virus develop 
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either a human reservoir or become epizootic 
by establishing effective animal reservoirs. 
Currently, the spread of the SARS virus be
tween humans is relatively inefficient; how
ever, the selection of variants that exhibit 
improved transmission characteristics will en
hance its threat to the human population. 

The myxovirus group are negative strand 
RNA viruses, from which have emerged se
rious human diseases during the last cen
tury and which remain ongoing threats to 
global health. This group of RNA viruses 
contains two virus families: the orthomyx
oviruses, which include influenza virus, and 
the paramyxoviruses, which contain measles, 
mumps and human respiratory syncytial virus. 

The RNA genomes of influenza viruses 
are comprised of eight gene segments, which 
exhibit continuous mutational changes called 
"drift" that result in the annual global emer
gence of new epidemic strains of influenza 
that infect humans and transmit efficiently 
within the human population. On three oc
casions (1918,1957, and 1968), pandemic in
fluenza viruses emerged in which there was 
a "shift" that is a complete replacement of 
the gene segment encoding the surface pro
tein, haemagglutinin. Molecular analysis of 
these pandemic strains suggested that the new 
gene segment in 1918 originated from swine 
influenza and those in 1957 and 1968 origi
nated from avian viruses. The global deaths 
were approximately 40 million in 1918, five 
million in 1957 and 2.5 million in 1968. In 
each case, the pandemic virus combined a 
new surface antigen with internal proteins that 
were well adapted to growth in humans. It 
is assumed that the viruses arose due to the 
simultaneous infection of swine with both 
swine and human viruses to form the 1918 
strain, and the co-infection of swine with 
avian and human viruses to generate the 1957 
and the 1968 strains (Horimoto and Kawaoka, 
2001). 

Recently, a number of highly virulent 
avian influenza viruses were shown to di
rectly transmit from birds to humans, induc
ing a highly lethal disease in the recipients. 

Fortunately, these viruses have not evolved 
the capacity to transmit infections between 
humans and, to date; their spread has been 
controlled by quarantine and mass slaughter 
of avian populations. In Southern China, the 
avian influenza, H5N1 in 1997 and H9N2 in 
1999, were shown to directly transmit from 
domestic birds to humans and cause high mor
bidity infections (Mounts et aI., 1999; Uyeki 
et at., 2002). In both cases, human infec
tions were contained by the lack of effective 
transmission between humans and the large
scale destruction of infected domestic chicken 
flocks. Phylogenetic studies established that 
both viruses contained eight gene segments 
of avian origin (Horimoto and Kawaoka, 
2001), thus suggesting that avian viruses can 
cause serious infections of humans without re
assortment with human viruses in mammalian 
hosts such as swine. Furthermore, avian in
fluenza viruses, whether virulent or not, repre
sent an enormous reservoir of viruses that can 
rapidly evolve into lethal pandemic influenza 
virus, either directly in humans or by re
assortment with human viruses, either in pigs 
or humans. This indicates that the large-scale 
domestication of chickens and swine that 
occurs throughout the globe represents an 
efficient breeding ground for the evolution 
of new influenza viruses, which could pose 
a significant threat to public health world
wide. For example, a highly pathogenic avian 
influenza (H5N2), found in poultry farms in 
Pennsylvania in 1983, was eradicated by the 
slaughter of 17 million birds (Webster, 1998). 
In 1993, a H5N2 influenza virus emerged 
in domestic chickens in Mexico and within 
months evolved from an avirulent strain 
into a highly pathogenic strain, which was 
finally eradicated by quarantine and vaccina
tion (Webster, 1998). 

The advent of a pandemic influenza virus 
with pathogenicity equivalent to that of the 
1918 pandemic strain would result in rapid 
worldwide human infection and morbidity to 
an extent that would overrun public health 
prevention and treatment modalities and over
whelm routine societal function. 
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A pattern of newly emerging diseases 
is also observed in paramyxoviruses, which 
are epizootic in bats and cause lethal human 
infections that currently are not transmitted 
between humans. In Australia, in 1994, the 
Hendra virus caused severe respiratory infec
tions, killing a number of horses and a trainer; 
and in 1996, the Menangle virus induced 
stillbirths in pigs and mild flu like symp
toms in piggery workers (Mackenzie, 1999). 
In Malaysia, the Nippah virus infected pigs 
and caused 265 human cases of encephali
tis, which was 50% lethal; further spread was 
controlled by quarantine and the culling of 
over one million pigs (Wang et aI., 2001). 
These paramyxovirus infections in humans 
are lethal, and if these agents evolve effi
cient human transmission characteristics, pos
sessed by other members of this group such as 
measles, the resultant pandemic strains would 
pose a major threat to the human population. 

In 1993, a previously unknown group 
of hantaviruses emerged in southwestern 
USA due to environmental factors favor
ing their natural rodent reservoir. Although 
a member of this group of negative-sense 
RNA viruses (Hantaan virus) was previ
ously associated with hemorrhagic fever 
with renal syndrome, the new hantaviruses 
(Sin Nombre virus) present in rodent excre
ment infect humans and induce a lethal pul
monary syndrome. Fortunately, the establish
ment and spread of these human pathogens 
was limited by lack of human-to-human trans
mission and limitations in the annual growth 
cycle of the rodent reservoir. 

Among all these new viral infectious 
diseases that emerged in recent decades, 
HIV / AIDS has become a major threat to 
global public health. 

Emerging Bacterial and Parasitic 
Diseases 

The gram-negative bacterium Vibrio 
cholera is the agent defined by Koch as 
causing the human diarrheal disease, cholera. 
The microorganism is endemic to the Indian 

sub-continent where the disease cholera has 
been recorded for centuries. Global traffic ini
tiated the first of six global epidemics in 1812, 
finally receding in the middle of the twen
tieth century. In 1991, a new strain called 
V. cholera 0139 emerged in Bangladesh and 
quickly spread to 11 countries in Southeast 
Asia. This strain was antigenic ally distinct 
from the classical strain, and immunity to the 
classical strain offered no protection against 
infection by V. cholera 0139. This new strain 
acquired resistance to numerous antibiotics 
and continued to spread in Asia. Shipping was 
responsible for its dissemination to Peru and 
it subsequent spread throughout South and 
Central America. Between 1991 and 1994, the 
Pan-America Health Organization (PANO) 
reported approximately one million infections 
and 10,000 deaths. 

Other new bacterial diseases, such as 
Toxic shock syndrome, caused by Staphylo
coccus aureus contaminated tampons, or Le
gionel/osis, caused by the contamination of 
water in plumbing systems like cooling sys
tems and large air conditioners by the bac
terium Legionella, are sporadic, and were 
controlled by simple preventative and sani
tary measures. The largest recorded outbreak 
of the waterborne parasite Cryptosporidium 
parvum occurred in 1993 in Milwaukee, 
where contaminated drinking water infected 
more than 370,000 individuals with 47 deaths. 
In 1996, over 850 cases of intestinal infec
tion by the food-borne parasite Cyclospora 
cayetanensis occurred in the US and Canada 
caused by the importation of contaminated 
raspberries from Guatemala. 

In general, bacteria and parasites make 
a smaller contribution than viruses to newly 
emerging diseases, yet due to the development 
of multi-drug resistance, they are the major 
pathogen types in re-emerging diseases. Dis
eases like tuberculosis, malaria, and numer
ous bacterial diseases represent syndromes in 
which a degree of control had been achieved, 
but, due to drug resistance, they have 
resumed spreading in the population. For 
example, resistance to fluoroquinolones, the 
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effective treatment for gonorrhea, developed 
in Southeast Asia in 1990, and is spreading 
globally. Nosocomial infections are demon
strating alarming antibiotic resistance; for ex
ample, Staphylococcus aureus developed me
thicillin resistance, and the only remaining 
treatment is vancomycin, for which resistant 
strains have been identified in Japan. Another 
serious nosocomial infection is Enterococcus 
faecalis, for which the only available treat
ment is the antibiotic, vancomycin. In 2000, 
however, vancomycin resistant strains were 
discovered to be spreading with high fatal
ity rates in patients maintained on supportive 
care. 

The increasing emergence of antibiotic
resistant bacterial pathogens in Asia is espe
cially worrisome. In many Asian countries, 
various antibiotics are widely available and 
affordable without proper medical prescrip
tion and supervision. As opportunistic infec
tions are the major causes of mortality in 
AIDS patients, these drug-resistant bacterial 
pathogens will make AIDS treatment much 
more difficult, if not impossible. Moreover, 
the increased number ofimmunocomprimised 
AIDS patients in the area will further facili
tate the spread of these untreatable bacterial 
infections, and support their re-emergence. 

Geographic Epicenters for Disease 
Emergence and Spread 

There are global epicenters that foster 
the emergence and spread of new human 
infectious diseases, which occur when new 
pathogens expand from animals into the hu
man population, with a corresponding in
crease in disease incidence. An epicenter has 
three main characteristics. First, the density 
of a human population and its close inter
face with domestic and wild animal popula
tions enhances the rate at which new infec
tious diseases emerge. Second, the process by 
which new infectious diseases emerge is fur
ther facilitated by dramatic changes of social 
environment and population migrations asso
ciated with regional imbalance of economic 

development and urbanization. Third, a global 
spread of new infectious disease is made pos
sible by the lack of regional disease surveil
lance and control and its close proximity to 
international or national trade and travel cen
ters. 

For example, many areas in the trop
ics and subtropics are some of the most 
highly populated regions on the globe, sus
taining two thirds of the world's people. These 
include a contiguous area that comprises 
India, Southeast Asia, China, the Western Pa
cific, and smaller, highly-populated regions in 
sub-Saharan Africa and South America. The 
majority of these populations live in poverty, 
under conditions of poor nutrition and sanita
tion, with substandard public health services. 
On one hand, the geographic, climatic, and 
ecological conditions in these areas have sup
ported the evolution of the greatest diversity 
of animal species on the globe. These exten
sive animal populations serve as reservoirs 
for an equivalent diversity of microorganisms, 
which propagate throughout the year in the 
conductive tropical and subtropical climate 
(Shope, 1999). On the other hand, the con
ditions in these regions are apparently ideal 
for the emergence and spread of new diseases, 
and this is supported by the recent emergence 
of diseases including AIDS, West Nile fever, 
Ebola hemorrhagic fever, Rift Valley fever, 
andSARS. 

For the same reasons that make these 
epicenters focal points for the emergence of 
new infectious diseases, these areas are also 
vulnerable to the establishment and spread of 
new infectious diseases that originated else
where. AIDS in Asia is an example. The ini
tial epicenter for AIDS emergence was in 
Africa, where the causative agent HIV was 
probably derived from a primate virus that in
fected humans and continued human to hu
man spread by sexual transmission and blood 
contact. Whereas AIDS continues to spread 
in Africa and western countries, it emerged in 
Asia in the late 1980s and poses an enormous 
threat to one of the poorest and most populated 
regions in the world. 
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GLOBAL SPREAD OF 
INFECTIOUS DISEASES 

The spread of an emerging infectious dis
ease within the human population is deter
mined by multiple factors, the most important 
of which is the route of disease transmission. 
For example, in the spring of 2003, the world 
witnessed how a regional infectious disease 
outbreak, SARS, could be spread globally in 
a matter of days by air travel. Fortunately, the 
relatively short period of SARS disease incu
bation and easily identifiable disease symp
toms made it possible to use quarantine as an 
effective tool to control the spread of the dis
ease. As described in the following sections, 
HN I AIDS is a totally different case. 

Routes of Disease Transmission 

The mode of transmission of pathogens 
between humans determines the rate of dis
ease spread in both space and time in the 
human population. Pathogen transmission be
tween humans can occur by means of respi
ratory aerosols, sexual contact, exchange of 
bodily fluids, insect vectors, or by contact with 
contaminated materials, water or food. Respi
ratory aerosols, including influenza, measles 
and tuberculosis, spread some of the highly 
transmissible infectious diseases. The in
discriminate infection profile of respiratory 
diseases causes extreme public concern. In 
the absence of preventative vaccines, public 
health officials control disease spread by en
forced quarantine; this old public health mea
sure still remains the most effective way to 
control the aerosol transmission of infectious 
disease. This approach, combined with the 
timely onset of identifiable clinical symp
toms, allows the control of these diseases in 
an effective manner. 

Sexual transmission, on the other hand, 
results in a slower but progressive spread of 
disease. The global spread of AIDS within 
three decades has resulted in the infection of 
42 million people. The directional transmis
sion of this disease has also resulted in the 

efficient extinction of that specific age seg
ment of the population that is sexually ac
tive. The societal consequence is devastating, 
due to the high disease incidence in the child
rearing age group, resulting in a spiraling in
crease in the number of orphaned children. 
In sub-Saharan Africa, the AIDS epidemic is 
most advanced, and by 2002 there were al
ready more than 11 million orphans, a num
ber that is expected to exceed 20 million by 
2010. This predictable and horrific outcome, 
unlike any other disease in history, results in 
the erosion of family structure and orthodoxy, 
thus subjecting the children to possible soci
etal anarchy, coercion, and sexual abuse. As 
described in more detail by other chapters in 
this book, sexual transmission is also a major 
route of transmission for HN I AIDS in Asia. 
Unlike the diseases transmitted by aerosols, 
HN I AIDS has a much longer asymptomatic 
period, measured not in weeks and days, but 
in years. Consequently, infected individuals 
can effectively and unknowingly transmit the 
virus to their contacts. 

The exchange of bodily fluids has cat
alyzed the efficient transmission of blood
borne infections such as HBV, HCV, and HN, 
which collectively have chronically infected 
enormous numbers of the world's population. 
This is especially true in Asia, where blood 
supply for medical use was collected com
mercially in many countries. Retrospective 
analysis indicates that the exchange of body 
fluids incurred in childhood vaccinations and 
the delivery of injectable medicines by con
taminated needles and syringes in China 
caused an unprecedented spread ofHBV. This 
iatrogenic dissemination of disease has been 
estimated to account for 60% of the more than 
100 million chronic HBV infections in China 
(Sun et at., 2002). Intravenous drug use has 
also facilitated the efficient global distribu
tion of blood-borne infections including HBV, 
HCV,andHN. 

Insect vectored diseases are transmitted 
either directly between humans, as in malaria, 
or between animal reservoirs and humans 
in zoonotic infections. Diseases spread by 
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insects are limited by the geographic distribu
tion of the vector. For example, dengue fever is 
caused by a fiavivirus, which is transmitted by 
the mosquito, Aedes aegypti, and has been res
ident in Asia, Africa, South America and the 
Caribbean since the 1800s (Gubler, 1988). The 
spread of Dengue into southern US and north
em Australia has been limited by the range of 
this mosquito vector. In contrast, diseases can 
rapidly expand into new geographic areas if 
their insect vectors are endemic in these areas. 
An excellent example is the rapid spread of 
West Nile Virus (WNV) throughout the USA 
within three years. 

Pathogens that spread via contaminated 
materials (fomites), food, or water cause spo
radic disease outbreaks that can be controlled 
by standard public health approaches, includ
ing quarantine and sanitation. Examples of 
diseases caused by fomitic transfer include 
smallpox and Ebola hemorrhagic fever, water
borne infections such as cholera and shigella 
and Cryptosporidium parvum and food-borne 
diseases caused by E. coli 0157, Cyclospora 
cayetanensis and Salmonella enteritidis. 

Standard public health approaches to im
proving sanitation control the spread of in
fectious diseases that are transmitted by con
taminated food or water. Increasing the level 
of living standards usually results in signifi
cant reduction of the scale and frequency of 
these kinds of disease outbreaks. Similarly, 
transmission efficiency of insect vectored in
fectious diseases also reduces significantly 
with the improvement of urban housing en
vironments accompanied by economic devel
opment. Ironically, the increasing prosperity 
in most Asian countries in recent decades has 
translated into better prevention and control 
of water- and food-borne diseases, whereas 
blood-borne and sexually transmitted diseases 
have significantly increased in incidence. For 
example, the economic advances in China 
since the 1980s have been accompanied by 
an annual 20% increase in reported cases of 
sexually transmitted diseases. Similar trends 
have been observed in India, Thailand, and 
Vietnam and are described in more detail in 

other chapters in this book. In these cases, an 
increase of disposable incomes for men has 
apparently driven the expansion of the com
mercial sex market to a new height, facilitat
ing the explosive spread of sexually transmit
ted diseases such as HIV I AIDS. Similarly, the 
high profit margin for plasma-derived biologi
cal products and high market demand for such 
products in China and neighboring countries 
during the 1990s has created local economies 
where large amounts of human plasma were 
collected from farmers in countryside and ru
ral areas. The failure to enforce proper san
itary processes during blood collection has 
not only failed to bring long-term prosperity 
to these impoverished areas, but has resulted 
in the spread of blood-borne diseases, includ
ing HIV I AIDS and hepatitis. Intravenous drug 
use (IOU) in Asia is prevalent in developed ar
eas, where the average income has increased 
significantly in past decades. The practice of 
IOU is responsible for a significant increase in 
a number of blood borne infections, including 
HCV, HIV and Hepatitis B. 

The Spread of Infectious Disease by 
Global Trade and Travel 

The establishment of trade between na
tions led to an early appreciation of the 
hazards of the import and export of dis
ease causing pathogens. Prior to the mid
dle of the nineteenth century, this problem 
was resolved by national governance methods 
established by individual trading countries 
without international cooperation. By 1851, 
however, the volume and speed of interna
tional travel and trade demanded international 
governance of infectious diseases, which was 
implemented at the International Sanitary 
Conference. The International Sanitary Con
ventions were adopted until they were modi
fied in 1951 by the World Health Organization 
(WHO) and renamed the International Health 
Regulations (IHR). These regulations only 
covered three infectious diseases, Cholera, 
Yellow Fever, and Plague, and they sup
ported the mandate "to ensure the maximum 
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protection against the international spread of 
disease with minimum inteiference with world 
traffic." The focus of these rules was on the 
transmission of diseases across borders. They 
required an individual country to notify other 
countries of outbreaks of specific diseases in 
their territories and to maintain adequate pub
lic health capabilities of disease control at 
points of entry or exit. They further required 
countries to exercise disease prevention mea
sures restricting international trade and travel 
based on scientific evidence and public health 
principles (WHO, 1983; Fidler, 2003). Prob
lems associated with IHR have been recog
nized since the late nineteenth century, and 
the ability of the WHO to enforce the legal im
plementation of these regulations has always 
been limited. 

In recent decades, the progressive growth 
of marine and air transportation for business 
and pleasure has introduced a manmade trans
mission route for pathogens and their vectors 
that greatly facilitates their global spread. Es
timates of travel volume are vast, with one 
million people crossing national boundaries 
daily and the same number commuting be
tween developed and developing countries 
each week (Garrett, 1994). As described in 
other chapters in this book, the current global 
trade and travel volume are capable of spread
ing new infectious diseases in a matter of 
days and weeks, thus making it impossible to 
build national barriers to prevent the incom
ing infectious diseases. Examples of the role 
of trade and travel in the global spread of dis
ease include V. cholera 0139 from Bangladesh 
in 1991, West Nile Feverfrom Africa in 1999, 
and SARS from Southern China in 2003. The 
problem of the control of infectious disease 
spread with increasing globalization of trade 
and travel has long been recognized. In 1995, 
the WHO acknowledged the failure ofIHR to 
control the global spread of disease (WHO, 
1995). There are no IHR provisions for an in
ternational organization to take action against 
states that fail to comply. Despite the fail
ure of the IHR to adequately meet interna
tional health needs, WHO mandated extensive 

revisions of these regulations, an effort which 
was widely criticized and eroded the credibil
ity of the Organization (WHO, 2002). 

Meanwhile, the General Agreement on 
Tariffs and Trade (GATT), established in 
1947, was providing an international forum 
for 110 countries to encourage free trade 
and the orderly resolution of trade disputes. 
This organization encouraged liberalizing in
ternational trade, while still recognizing that 
states may need to restrict trade to protect 
international health and the environment. In 
1995, the World Trade Organization (WTO) 
replaced GATT, and has a membership of 
146 countries (as of 2003), which adminis
ters trade agreements and negotiations and re
solves trade disputes. WTO has established 
the Agreement on Trade Related Aspects of 
Intellectual Property Rights (TRIPS) and the 
Application of Sanitary and Phytosanitary 
Measures (SPS Agreement). The adoption, in 
2001, of the Declaration on the TRIPS Agree
ment placed public health objectives above 
the trade-related goal of increasing pharma
ceutical patent protection. In 2003, the WTO 
demonstrated its commitment to public health 
by implementing legal changes in intellec
tual property protection so that poor coun
tries can import cheap generic drugs to treat 
diseases, including HlV/AIDS and malaria. 
These achievements, along with its powerful 
dispute resolution mechanisms indicate that 
the WTO could playa pivotal role in the fu
ture of global health. 

VACCINES AND GLOBAL 
HEALTH 

Vaccines are universally regarded as the 
most successful medical intervention to date. 
The deaths of three million children per year 
due to serious childhood diseases was avoided 
by the development in the middle of the twen
tieth century of vaccines against measles, 
poliomyelitis, tuberculosis and diphtheria, 
pertussis, and tetanus. In fact, the efficacy of 
vaccines in blocking the growth of pathogens 
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has resulted in the eradication of smallpox, 
and has nearly completed the global elimina
tion of poliomyelitis. Large-scale immuniza
tion protects vaccinated individuals, but also 
confers benefit to the population as a whole. 
Vaccines are the most effective approach for 
the control of infectious diseases and the over
all improvement in global health. However, 
the emergence of serious pandemics like HIV 
and HCV indicate that the process of new vac
cine development is flawed and is in need of 
complete reevaluation and revision in order to 
reverse the continued deterioration in global 
health. The following sections analyze these 
problems with the intent of evaluating appro
priate solutions. 

Undervalued Social and Economic 
Benefits of Vaccines 

The population benefit of vaccines is 
difficult to personalize, and vaccines are se
riously undervalued at the social and polit
ical level. Despite the value they provide 
to society, vaccines are of negligible eco
nomic value when compared to pharmaceu
ticals. The global vaccine market is estimated 
to be approximately $6.5 billion, which is 
the equivalent of 2% of that of the pharma
ceutical market (Greco, 2002). Furthermore, 
as vaccines progressively eliminate disease 
and dissipate the threat to society, the suc
cess of vaccine products will also ultimately 
erode their own market demand. However, 
economists have evaluated vaccines for bene
fits beyond prevention of infectious diseases, 
as their cost is significantly lower than the 
cost of disease treatment and loss of working 
days. Calculations indicate that the combina
tion vaccines for measles, mumps and rubella 
saves $16.34 dollars in direct medical costs for 
every dollar spent and the diphtheria, tetanus 
and pertussis vaccine saves $6.21 dollars for 
every dollar spent (CDC, 1999). Rappuoli and 
colleagues deduce that avoiding disease al
together would enhance the current value of 
vaccines between 10 to 100 fold (Rappuoli 
et at., 2002). The World Bank suggested in 

1983 that poor health was a major impediment 
to economic growth of developing countries, 
and that vaccination could help improve their 
economy (Bloom and Channing, 2000). Al
though it is apparent that successful globaliza
tion will rely on improving health worldwide 
to allow economies to thrive in developing 
countries, the control of infectious diseases 
that disrupt international travel and trade and 
the development of relevant new vaccines re
mains a low priority issue to international po
litical and industrial leaders. In fact, interna
tional discussions and new initiatives about 
vaccine development are usually viewed in 
the category of international charity or philan
thropic issues, rather than pivotal issues that 
are as important as peace treaties, trade bar
riers and balance, or currency exchanges and 
monetary policies. 

Lack of Incentives to Produce New 
Vaccines for Developing Countries 

The global vaccine market is dominated 
by five major manufacturers; Aventis Pasteur 
(23%), Glaxo Smith Kline (23%), Wyeth 
(19%), Merck (17%), Chiron (7%), and the 
remaining 11 % is comprised of small manu
factures distributed around the globe. In fact, 
the low return on investment and legal liability 
associated with vaccines resulted in a reduc
tion in companies manufacturing vaccines in 
the US from 37 to 10 since 1967, with a similar 
trend in Europe (Rappuoli et al., 2002). This 
reduction in vaccine production capacity has 
impacted the availability of low margin vac
cines, both in the US and in developing coun
tries. An Institute of Medicine (10M) report 
on "Immunization Finance Policies and Prac
tices" in 2000 warns that vaccine-preventable 
diseases may recur, due to declines in national 
vaccine coverage (10M, 2000). However, de
spite this consolidation of the vaccine indus
try, the annual vaccine market has grown from 
$2 billion in 1982 to $5.4 billion in 2000, 
with a projected annual increase of 12%. 
This is due to the development of high-priced 
vaccines for major markets in the developed 
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world, which include HBV and the conjugate 
vaccines for Haemophilus injluenzae type b 
and the heptavalent Pneumococcal conjugate 
vaccine. This focus on high value vaccines for 
lucrative markets has polarized vaccine devel
opment to diseases of significance in the de
veloped world, with little serious effort being 
expended on addressing important diseases in 
the rest of the world. This is reflected by the 
fact that only a small portion of global vac
cine research and development is dedicated 
to diseases that are a major burden in low 
and middle-income countries. This purely fi
nancial approach to preventing infectious dis
eases has proven to be shortsighted, since a 
number of serious diseases that emerged in the 
developing world have assumed global distri
bution: AIDS, Hepatitis B and C, West Nile 
Fever, and SARS, to name only a few. 

Currently, the cost of the development of 
a new vaccine is approximately $350 to $500 
million, which includes pre-clinical research, 
toxicology and clinical evaluation. Major vac
cine manufacturers undertake this kind of sub
stantial investment only when research has 
defined a viable development candidate that 
will command a large market, supporting a 
price per dose that ensures a return on in
vestment and a substantial annual profit. De
spite the enormous public health demand for 
vaccines in the developing world, there is 
little financial incentive for vaccine compa
nies to make vaccines for this market. This 
reluctance is due to a combination of fac
tors, which includes the scientific risk of pre
clinical studies, development costs, the lack 
of assurance of a lucrative market for new 
vaccines, and deficits in the local infrastruc
ture for vaccine distribution in the develop
ing countries. This situation would change if 
the public sector could make funds available 
to assure manufacturers of a reasonable price 
per vaccine dose and a commitment to a speci
fied annual purchase of vaccines. Other incen
tives for vaccine company participation could 
include the direct financing of vaccine 
development, sponsorship of clinical tri
als, investment in improving clinical trial 

infrastructure, the establishment of regulatory 
and manufacturing reciprocity between the 
US, EU and Japan, and capital loans for the 
development of infrastructure and scale up 
in specific developing countries. The appro
priate commitment to these incentives would 
make the production of vaccines for the de
veloping world an attractive opportunity for 
all vaccine manufacturers. This would re
sult in the active participation of public and 
commercial entities in establishing a ratio
nal agenda for preventing diseases like HIV
AIDS, hepatitis C, malaria, tuberculosis and 
newly emerging diseases that threaten global 
health. 

In addition, there are two organizations 
that focus on making new vaccines for the 
developing world, the International Vaccine 
Institute (IVI) in Seoul, Korea established in 
1969 and the International AIDS Vaccine Ini
tiative (IA VI) founded in 1996 and head quar
tered in New York. Both interact with gov
ernment and international agencies, academic 
and commercial organizations to facilitate the 
development of vaccines for enteric diseases 
(IVI) and AIDS (IAVI). They support preclin
ical studies and early stage vaccine clinical 
development, yet in both cases the budget for 
costly Phase III studies and large-scale vac
cine manufacture and distribution remains an 
issue. Both organizations have highlighted the 
need for specific vaccines and have made sem
inal contributions to initiating their develop
ment. 

The Public Sector's Inability to Develop 
New Vaccines 

The public sectors in most countries, es
pecially in the developed world, tradition
ally are expert in raising large funds to sup
port basic research, implement policies and 
programs at the country level, impact in
ternational laws, and support international 
public health initiatives. They are not, how
ever, capable of conducting applied research 
such as vaccine development as effectively as 
private vaccine manufacturers. The public 
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sector funds academic research institutions 
and universities to expand our fundamen
tal understanding of biology and to spear
head new approaches in medicine and human 
health. Recently, progress in the understand
ing of immunology and the composition of 
both human and pathogen genomes has been 
outstanding; yet, to date, its application to 
the understanding of protective immunity and 
vaccine development is minimal. During the 
last three decades of the twentieth century, tra
ditional empirical approaches to early vaccine 
development were replaced by thought lead
ers in both scientific and commercial settings 
guessing as to the types of protective immune 
responses required for new vaccines. This 
misplaced concept, combined with a fear of 
failure, impeded the use of clinical studies to 
rapidly evaluate the efficacy or lack thereof of 
vaccine formulations and delivery methodolo
gies. As a consequence, the development of 
vaccines for a number of serious diseases in
cluding HIV, HCV, malaria, dengue fever and 
tuberculosis, has stagnated. A more effective 
means of harnessing information from basic 
science and its productive application towards 
applied scientific goals such as vaccine devel
opment is required. This was exemplified re
cently in the role of the public sector in trying 
to advance experimental HIV vaccines into 
clinical evaluation. Public funding, since the 
early 1990s, has become the major driving 
force in HIV vaccine development. An analy
sis showed that the average probability of ad
vancing candidate vaccines, excluding HIV-l 
vaccines, from Phase I to Phase II human tri
als was about 72 %, and from Phase II to Phase 
III was approximately 79% (Struck, 1996). In 
contrast, during the same period (1983-1994), 
only 20% of the HIV-l vaccine candidates in 
Phase I human trials entered Phase II evalu
ation, and none of these advanced into phase 
III human trials. A detailed analysis of this 
unique phenomenon is discussed elsewhere 
(Lu, 1997). 

To hasten HIV vaccine development, 
the US government, in 1998, established the 
Vaccine Research Center (VRC) within the 

National Institutes of Health (NIH) with a 
mandate, a designated facility, and a budget 
to develop an effective HIV vaccine. The suc
cessful clinical development of an HIV vac
cine would establish the VRC as a model for 
other countries for follow. 

Vaccines for Developing Countries 

The World Bank divides the 208 world 
economies into high, middle and low groups 
based on gross national income per capita 
(GNI). There are 45 high-income countries 
with GNI above $9076, followed by 82 
middle-income countries with GNI between 
$736 and $9075, and 81 low-income countries 
with GNI below $735. The 45 high-income 
economies are developed countries located in 
North America, Western Europe, Australia, 
New Zealand, and Japan, with highly industri
alized economies and productive agricultural 
systems. The 163 middle- and low-income 
economies make up the developing countries 
located in Asia, Africa, Latin America, and 
various islands where agriculture is the pre
dominant source of income. 

The developed world is the major re
search and industrial base for the development 
of new preventative vaccines, but with a fo
cus predominantly on diseases relevant to in
dustrial societies. The developing world, on 
the other hand, is the major focal point for 
the emergence and spread of infectious dis
eases. Their inability to develop affordable 
vaccines has resulted in enormous annual loss 
of life and productivity. Moreover, the rapid 
global spread of diseases originating in de
veloping countries by international trade and 
travel poses an ever-growing threat to devel
oped societies. When the developed world 
population faces the threat of an infectious 
disease for which new vaccines are needed, 
the necessary national resources and exper
tise can be quickly assembled to research and 
develop such vaccines in the shortest time pos
sible. The development of the polio vaccine in 
the US in the 1940s and 1950s is a good ex
ample of a streamlined approach to vaccine 
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development. Recently, during the 1980s, a 
new infectious disease, Lyme disease, created 
significant public concerns in the northeastern 
US, where people living in the affluent sub
urbs were at high risk of being infected. This 
public health threat quickly resulted in dedi
cation of the best of vaccine research facili
ties in the country to develop a Lyme vaccine. 
Within a few years, an effective vaccine prod
uct was developed and made available in the 
country. In comparison, the middle and low
income developing countries are completely 
reliant on donors for the supply of basic 
childhood vaccines and lack the resources to 
conduct research and development of new 
vaccines. A number of middle-income coun
tries, such as China, India, Indonesia, Cuba, 
Brazil, and Mexico, have the capacity to 
manufacture existing vaccines. In fact, more 
than half of the low profit margin vac
cines currently administered in the Extended 
Program for Immunization (EPD are manu
factured in these developing country facil
ities. There has been an effort to improve 
the infrastructure for vaccine evaluation and 
manufacture in developing countries by cap
ital investment and appropriate technology 
transfer, so that domestic vaccine produc
tion in developing countries can be sup
ported. In 1999, however, a Children's Vac
cine Initiative Task Force cautioned that there 
were a number of drawbacks to local pro
duction in the developing countries. These 
drawbacks included concerns about objective 
oversight of reliable and consistent vaccine 
production, the maintenance of long term sta
bility and viability of production facilities, 
and doubts about cost effective vaccine pro
duction in developing countries, since vac
cines are capital intensive and may require 
costly technology transfer (Blanc and Brewer, 
1999). 

The current mv I AIDS crisis in Africa 
and Asia further demonstrates a serious prob
lem with the process of new vaccine devel
opment. The rampant spread of AIDS created 
a sense of national urgency in many south
ern African countries, yet they lacked the 

ability and resources to develop an effective 
mv vaccine on their own. Now, Asia faces the 
same crisis and it remains to be seen whether 
countries such as China, India, and Indonesia, 
which comprise more than half the world's 
population and have considerable resources 
and expertise in vaccine production, will de
pend on the developed world to produce an 
mv vaccine. Alternatively, Asian countries 
could devote their national resources and ex
pertise to collaborating with international ini
tiatives to develop HIV vaccines on their own 
timetable. Based on the African experience, 
a nation with its own resources, like China, 
should coordinate a campaign to integrate na
tional and international resources in an at
tempt to develop an HIV vaccine, and not de
pend entirely on industrial nations. It would 
be better to attempt mv vaccine develop
ment and fail than to await the inevitable so
cial and economic disaster of a widespread 
mv infection of the population, as occurred 
in Africa. The chapter, in this book, on the 
Chinese vaccine industry, outlines the capac
ity of this industry to apply new technolo
gies and manufacture cost-effective vaccines 
for a vast population within a developing 
country, and outlines the well-established 
Chinese public health infrastructure that 
is necessary for vaccine evaluation and 
distribution. 

GLOBAL CONTROL OF 
INFECTIOUS DISEASES 

By the middle of the last century, 
there were significant improvements in ur
ban sanitation and water quality, and vaccines 
had been developed that afforded protection 
against numerous childhood diseases, includ
ing polio, measles, mumps, rubella, diph
theria, tetanus, and pertussis. The discovery 
of antibiotics had resulted in the treatment 
of a broad range of bacterial diseases, in
cluding tuberculosis and typhoid fever, and 
small molecule drugs were effective against 
malaria, one of the major parasitic diseases. 
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These successes fostered a spirit of optimism 
so that WHO promoted the concept of "Health 
for All by the Year 2000." In 1969, the US 
Surgeon General stated "time to close the 
book on infectious diseases, declare the war 
on pestilence won and shift national resources 
to such chronic problems as heart disease" 
(Mayer, 2000). However, contrary to these 
optimistic predictions and conclusions, infec
tious diseases at the start of the 21st century 
are responsible for 13 million annual deaths, 
of which two thirds are children, mainly in 
the developing world. Approximately 50% of 
these childhood deaths are preventable by ex
isting vaccines. Tuberculosis is currently es
timated to infect about two billion people, 
nearly a third of the world population. WHO 
estimates that between 2002 and 2020, one 
billion (1,000,000,000) new TB infections 
will occur, with 150 million people becoming 
sick and 36 million deaths. WHO data indi
cates that malaria affects approximately 300 
million people worldwide predominantly in 
Africa, Asia and Latin America, resulting in 
1-1.5 million deaths annually. 80% of malar
ial cases occur in Africa, where it is the pri
mary cause of mortality in children under five 
years of age. Also, during the second half 
of the 20th century, chronic viral diseases 
achieved worldwide distribution and infect 
over half a billion of the world's population, 
including 300 million with HBV, 170 million 
with HCV, and 42 million HIV cases. In 2002, 
AIDS, malaria, and tuberculosis alone were 
responsible for six million deaths. The im
mune deficiency caused by HIV is accelerat
ing the spread and pathogenicity of a broad 
spectrum of infectious diseases including tu
berculosis and malaria. Vaccine development 
for each of the three major diseases, tubercu
losis, malaria and AIDS, is only in the early 
stages of clinical evaluation. 

The current global efforts to thwart in
fectious disease are apparently inadequate, 
and require a comprehensive reorganization. 
The following sections focus on review of the 
current system and possible future improve
ments. 

Recent History of the Global Public 
Health Effort 

Following World War II, the United 
Nations was established, and a number of its 
affiliated organizations contribute to global 
health. These include the WHO, the United 
Nations Children's Fund (UNICEF), United 
Nations Development Fund (UNDP), and the 
World Bank (WB). The WHO's mission is 
the attainment of physical, mental, and social 
well-being of all peoples, and a major focus is 
providing advice and guidance to countries on 
communicable and non-communicable dis
eases. UNICEF's focus is on children's rights 
and survival, UNDP facilitates the dissem
ination of knowledge and technologies for 
countries to build a better life, and the WB is 
dedicated to the eradication of global poverty. 
Each organization contributes different exper
tise relevant to global health. In 1981, WHO 
and UNICEF established the Expanded Pro
gram of Immunization (EPI) to assure the dis
tribution of childhood vaccines to more than 
80% of the world's children. The US Agency 
for International Development (USAID) is a 
significant contributor to the purchase and 
distribution of vaccines for developing coun
tries. National public health agencies includ
ing the CDC (Centers for Disease Control and 
Prevention) and NIH in the US, the MRC 
(Medical Research Council) in the UK, and 
CSIRO (Commonwealth Scientific and In
dustrial Research Organisation) in Australia, 
contribute disease research and surveillance 
expertise to international agencies. The CDC 
has the most advanced disease surveillance 
and containment expertise, which together 
with the WHO, coordinates efforts to iden
tify and contain infectious disease outbreaks. 
The expertise relevant to global health within 
these agencies is formidable and its coor
dinated contribution would be central to an 
organization with responsibility for global in
fectious disease prevention. 

In 1990, the Children's Vaccine Initia
tive (CVI) was established through the spon
sorship of WHO, UNICEF, WB, UNDP, and 



400 INFECTIOUS DISEASES IN ASIA 

the Rockefeller Foundation. The CVI was 
an international collective of public and pri
vate entities, including UN and government 
agencies, academic scientists, industrial ex
ecutives, and applied scientists, established 
to harness new technologies to improve vac
cine design and delivery to protect the world's 
children. The mission of CVI was to develop 
combination vaccines that by a single mu
cosal administration could induce protective 
immunity against numerous childhood dis
eases. For various reasons, this ambitious goal 
did not come to fruition. Nevertheless, this 
initiative demonstrated that the health of the 
world's children could attract professionals 
with expertise in global health, vaccine re
search, development, production, and distri
bution to collaborate effectively and to con
sistently attend annual meetings. 

In 1995, the Program for Appropriate 
Technology in Health (PATH) was estab
lished as an international nonprofit organi
zation to improve the quality of life around 
the world. An emphasis is placed on improv
ing the quality of reproductive health services 
and on preventing and reducing the impact 
of widespread communicable diseases. PATH 
works in partnership with governments, com
panies, organizations and funding agencies 
to identify and apply appropriate and inno
vative solutions to public health problems. 
PATH established the Malaria Vaccine Ini
tiative (MVI), which is the recipient of $100 
million dollars from the Bill & Melinda Gates 
Foundation. Currently, MVI is supporting the 
development of 15 malaria vaccine candi
dates, of which seven have advanced into 13 
clinical trials. 

In 1999, the Global Alliance for Vac
cines and Immunization (GAVI) and its fi
nancial arm, the Vaccine Fund, were estab
lished; they represented a consolidation of 
public and private efforts dedicated to saving 
children's lives and people's health through 
the widespread use of existing vaccines. These 
objectives are shared by a partnership of in
ternational institutions, governments, vaccine 
companies, research institutions, and major 

philanthropists. GA VI is stimulating vaccine 
companies to develop and supply vaccines 
needed by developing countries, and the Fund 
raises money and motivates national govern
ments to use vaccines to secure the health 
of their children. For example, GA VI and 
the Chinese government have equally con
tributed to a $75 million fund to vaccinate 
all children safely against Hepatitis B. WHO 
estimated that approximately 60% ofHBV in
fections result from unsafe injections, admin
istered, ironically, during routine childhood 
vaccinations (Sun et al., 2002). This new fund 
will also supply 500 million auto-disable sy
ringes for safe vaccination, and also boost the 
Chinese A-O syringe industry. The Bill and 
Melinda Gates Foundation donated $750 mil
lion to the Fund; that together with other dona
tions exceeded $1.1 billion. Since its inception 
in 1999, GAVI has been very successful in 
achieving its vaccine supply goals using a rig-
0rous business-like approach. GAVI serves as 
a model for the more ambitious Global Fund 
to Fight AIDS, Tuberculosis, and Malaria, and 
was subject to a critical evaluation by the Lon
don School of Hygiene and Tropical Health. 
This report identified a number of issues that 
must be addressed, including that the infras
tructure in some countries could not effec
tively distribute the vaccines supplied, and 
that the data on population size and cover
age was often unreliable. The local public 
health staff found the support of the GAVI 
initiative often too time consuming and there 
was variation in the ability of the personnel 
in different countries to coordinate the dis
tribution of vaccines (Brugha et al., 2002). 
These were minor issues compared with the 
overall achievements of the GA VI programs. 
However, the deficiencies in public health per
sonnel and infrastructure required for vac
cine evaluation and distribution in developing 
countries could pose serious problems for the 
broader and more complex task of the new 
Global Fund's efforts to control AIDS, tuber
culosis, and malaria. The experience of GAVI 
and the Global Fund on disease prevention 
using vaccines in developing countries will 
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be invaluable in defining the structure of a 
global entity exclusively dedicated to infec
tious disease prevention. It would be naive to 
assume that all barriers to the development 
and distribution of vaccines for the develop
ing world can be readily resolved. For exam
ple, it is widely believed that in the develop
ment of an mv vaccine, the major uncertainty 
is the scientific issue of whether an effective 
vaccine can be derived. But equally impor
tant is the issue recently confronted by GAVI, 
as to whether a functional infrastructure can 
be established in developing countries for the 
distribution and evaluation of vaccines in the 
field. 

Global Infectious Disease Authority 

The current mv / AIDS crisis in Africa 
and Asia inevitably has profound political, 
social, and economic impact in the most 
populous countries in the world. This sce
nario seems to have attracted the attention 
of the world leaders. In 2002, the Secu
rity Council of the United Nations discussed 
the mY/AIDS pandemic for the first time 
in history of this world body. However, un
like the Security Council's role in the world 
political affairs like peace and war, or the 
WTO's authority in dealing with interna
tional trade issues or disputes, WHO lacks the 
corresponding structure and authority to con
trol the current and future spread of infectious 
diseases. SARS in the spring of 2003 was a 
convincing example. Considering the disas
trous forecast for AIDS in Asia and Africa, 
and the increasing threats of global spread of 
new infectious diseases, a Global Infectious 
Disease Authority (GIDA) should be created, 
with a legally binding authority over individ
ual member countries. 

The structure of GIDA would follow the 
model of the Security Council of the United 
Nations, with a clear mandate and legal au
thority. GIDA should be given the responsibil
ity and authority for worldwide infectious dis
ease surveillance and reporting, the effective 
distribution of currently available vaccines, 

and the timely development of new vaccines. 
GIDA would closely coordinate its efforts 
with WTO and the Security Council for public 
health issues that have potential global conse
quences. Moreover, it should have the nec
essary authority to settle disputes and punish 
uncooperative members by political and eco
nomic means. GIDA would organize interac
tions with other partnerships in global health, 
including WHO and UN agencies, GAVI and 
PATH to avoid effort duplication and to col
laborate in vaccine clinical evaluation and dis
tribution in developing countries. The efforts 
of all participants will be unified by a clear 
mandate outlining their goals and responsi
bilities and supported by transparent and en
forceable international laws. Resources would 
be raised from governments and private funds 
to adequately finance, over the long term, the 
research and development of new vaccines, 
their clinical evaluation, and reliable and re
producible manufacture and distribution. In
centives will be leveraged to assure the active 
participation of vaccine manufacturers and 
biotechnology companies in the development 
and manufacture of new vaccines. Developing 
countries with the appropriate infrastructure 
will be encouraged to support vaccine clini
cal development and manufacture so they be
come active participants in resolving regional 
public health problems. 

Recently, there have been a number of 
positive indications that the developed world 
would directly contribute finances to improve 
global health. A UN commission suggested 
that "rich countries" make a major financial 
donation by contributing 0.1 % of their gross 
national product towards the establishment of 
a fund to support health for the world's poor 
(Sachs, 2002). GIDA would be the focal point 
for this activity, and in order to attract the sup
port of political leadership, the organization 
must produce a clear, well thought-out plan, 
which outlines a detailed timetable of activi
ties and describes the responsibilities of both 
the public and private partners. The successful 
outcome would also be facilitated by the iden
tification of political leaders of stature that 
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would become actively involved in achieving 
the goals of GIDA and capable of articulating 
the positive attributes of the long-term goals 
of global health within the short frame of po
litical horizons. 

In exchange for full cooperation and ac
tive participation in standardizing infectious 
disease surveillance and transparent report
ing in member countries from the developing 
world, GIDA would award qualified develop
ing countries to support the process of vaccine 
evaluation and manufacture. These awards 
would include technology transfers, direct 
financing of vaccine development, sponsor
ship of clinical trials, investment in improving 
clinical trial infrastructure, the establishment 
of regulatory and manufacturing reciprocity 
with US, EU and Japan, and capital loans 
for the development of infrastructure and 
scale up. 

Like the establishment of the Security 
Council after the World War II and the WTO 
in the global economy era, GIDA must be 
given the necessary authority to deal with the 
increasing threats of emerging infectious dis
eases to humanity and the world. 

CONCLUSION 

AIDS is becoming a global public health 
disaster of a scale that has no precedent in hu
man history. Unfortunately, the vulnerability 
of Asian Countries to emerging infectious dis
eases will not be limited to HIV I AIDS only. 
The majority of the Asian population faces 
the continuing threats of new respiratory in
fectious diseases such as influenza and SARS, 
viral diseases that are transmitted by sex, IDU, 
and body fluids, and a growing number ofbac
terial diseases that cannot be treated by exist
ing antibiotics. Compared with America and 
Europe, Asia appears much more vulnerable 
to new infectious diseases, regardless of their 
origin. 

Vaccines prevent the establishment of 
infectious diseases and are regarded as the 

most successful medical intervention to date. 
Yet they are undervalued for financial reasons 
because, compared to pharmaceuticals, they 
generate less profit, and because of their effi
cacy, they progressively erode their own mar
ket segment. Vaccine development is costly, 
and a rapid return on investment is only 
achieved in lucrative markets. Consequently, 
vaccines have been predominantly focused on 
the diseases of concern to wealthy industrial 
countries. This imbalance has disregarded the 
loss of life in the developing world and per
mitted the emergence and global spread of 
many diseases from developing world epicen
ters. The recent establishment of a number of 
international organizations, reviewed in this 
chapter, envisages the development of vac
cines for the global prevention of infectious 
disease with the active involvement of govern
ments, industry, agencies, nonprofit organiza
tions, and other public-private partnerships. 
Finally, a Global Infectious Disease Authority 
is proposed, with a legally binding mandate to 
control the development of vaccines for world 
health. 

REFERENCES 

Blanc, D. and Brewer, K. (1999). Issue Paper: Motiva
tions for Local Vaccine Production. Children's Vac
cine Initiative. Geneva, Switzerland. 

Bloom, D. E., and Channing, D. (2000). The health and 
wealth of nations. Science 287:1207-1209. 

Brugha, R, Starling, M., and Walt, G. (2002). GAVI, 
the first steps: Lessons for the Global Fund. Lancet 
359:435-438. 

Center for Disease Control (CDC). (1999). An Ounce of 
Prevention ... What are the Returns? 2nd ed. CDC, 
Atlanta. 

Fidler D.P. (2003). Emerging trends in international law 
concerning global infectious disease control. Emerg 
Infect Dis. 9(3):285-290. 

Garrett, L. (1994). In The Coming Plague: Newly emerg
ing diseases in a World out of Balance. Farrar, 
Strauss and Giroux, New York. 

Greco, M. (2002). The future of vaccines: An industrial 
perspective. Vaccine 20(suppll):S101-S103. 

Gubler, D.J. (1988). Dengue. In: Monath, T. P. M. (ed.), 
Epidemiology of Anhropod-horne Viral Disease. 
CRC Press, Boca Raton, FL, pp. 223-260. 



INFECTIOUS DISEASES IN ASIA 403 

Horimoto, T. and Kawaoka, Y. (2001). Pandemic threat 
posed by avian influenza A viruses. Clinical Micro
biological Reviews 14(1): 129-149. 

Hubalek, Z., and Halouzka, J. (1999). West Nile Fever
A reemerging mosquito-borne viral disease in 
Europe. Emerg Infect Dis. 5(5):643-650. 

Institute of Medicine (10M). (2000). Calling the Shots. 
Immunization Finance Policies and Practices, Na
tional Academy Press, Washington, D.C. 

Lu, Y. (1997). HIV-l vaccine candidates evaluation in 
non-human primates. Critical Review in Oncogene
sis 8:273-291. 

Mackenzie, J. (1999). Emerging viral diseases: An 
Australian perspective. Emerg Infect Dis. 5(1): 
1-8. 

Mayer, J.D. (2000). Geography, ecology and emerging 
infectious diseases. Social Sciences and Medicine 
50:937-952. 

Mounts, A.W., Kwong, H., Izurieta, H.S., Ho, Y., Au, 
T., Lee, M., Bridges, C.B., Williams, S.w., Mak, 
KH., Katz, J.M., Thompson, w.w., Cox, N.J., and 
Fukuda, K (1999). Case---<:ontrol study of risk fac
tors for avian influenza A (H5Nl) disease, Hong 
Kong, 1997. J Infect Dis. 180(2):505-508. 

Petersen, L.R., and Roehrig, J.T. (2001). West Nile Virus: 
A reemerging global pathogen. Emerg Infect Dis. 
7(4):611-614. 

Rappuoli, R., Miller, H.I., and Falkow, S. (2002). The 
intangible value of vaccination. Science 297:937. 

Sachs, J. (2002, January 6). Wage a global battle against 
epidemics. San Francisco Chronicle, D6. 

Shope, R.E. (1999). Factors Influencing Geographic Dis
tribution and Incidence of Tropical Infectious Dis
eases. In: Guerrant, R.L., Walker, D.H. and Weller, 
P.F. (eds.), Tropical Infectious Diseases: Princi
ples, Pathogens, & Practice Volume!. Churchill
Livingstone (A division of Harcourt Brace & Co.) 

Struck, M. (1996). Vaccine R&D success rates and devel
opment times. Nature Biotechnology 14:591-593. 

Sun, Z., Ming, L., Zhu, X., and Lu, J. (2002). Prevention 
and control of hepatitis B in China. J Med Virol. 
67:447-450. 

Uyeki, T.M., Chong, Y., Katz, J.M., Lim, W., Ho, 
Y., Wang, S.S., Tsang, T.H.F., Au, w.w., Chan, 
S.T., Hu-Primmer, J., Bell, J.C., Thompson, W. w., 
Bridges, C.B., Cox, N.J., Mak, K, and Fukuda, 
K (2002). Lack of evidence for human to hu
man transmission of avian influenza A (H9N2) 
viruses in Hong Kong, China 1999. Emerg Infect 
Dis.8(3): 154-159. 

Wang, L., Harcourt, B., Yu, M., Tamin, A., Rota, P., 
Bellini, w., and Eaton, B. (2001). Molecular biol
ogy of Hendra and Nipah viruses. Microbes Infect. 
3:279-287. 

Webster, R.G. (1998). Influenza: An emerging disease. 
Emerg Infect Dis. 4(3):436-441. 

World Health Organization (WHO). (1983). International 
Health Regulations. 3rd ed. [WHO, Geneva.] 

World Health Organization (WHO). (1995). World 
Health Assembly resolution 48.7. WHO, Geneva. 

World Health Organization (WHO). (2002). Doc. 
WHO/CDS/CSRlGARl2002.4. WHO, Geneva. 


