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(A Review of Autochthonous Visceral Leishmaniasis cases in Thailand)
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1. NMsANHILLUANNGNAILAN (Case-control study)
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I1UU (5781) 235 235
LAY 44.7% 34.9%
Ardsaguaneiiull (Wde) 40 (10-88) | 45 (14-78)
N15USINARNINS
-NALWATY 27.2% 14.0%
-laudin 25.5% 29.8%
-1 4.26% 5.9%
-AUNBEAL 33.3% 35.5%
-du6n 73.5% 84.6%
gy 17.0% 25.1%
“tiwdn 57.5% 77.3%
-UUNAY 37.9% 55.9%
Sudszmuanmsiieiia 40.4% 41.7%
"'Nﬁ’avgnﬂ?ﬂﬁfau'}“uﬂezmumme 53.6% 74.0%
fidaunldlalunsaEau 98.7% 98.3%

HANNSANEIITLUNAINYNTRLATITTULY  Case-control  study WuanHilaedl

dnandouresnisiudszmiunesuasssialifulszniunnnndnglaiten 240 win

o ]

(95%CI=1.43-4.02) WARNSAINEI1IIN175UUTENIBIUNABRAZEINTNAD T FUlsen11
taandflaitae 0.58 i (95%CI=0.38-0.89) uar 0.52 1 (95%CI=0.33-0.81)
[J o dﬂln/ 1 L a o U A 1 Y A £ 1 9 1)
AINANAY uazuananddenudngilaaidnsdounisdneiiesia lddsletaandndlalae

1134 0.16 Wi (95%C1=0.05-0.49) Aalumng19i 2
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WOAANIEU 2550 AINNANHIULLANGNALIAN (Case-control study)

e o Univariate analysis Multivariate analysis
{laqeLde

Crude OR | 95%Cl | Adjusted OR | 95%ClI
WALILATY 2.29 1.40-3.77 2.40 1.43-4.02*
lanudin 0.80 0.52-1.23 0.84 0.52-1.34
] 0.70 0.27-1.74 0.77 0.30-1.99
AuNagAU 0.91 0.61-1.35 1.00 0.65-1.56
ANpn 0.50 0.30-0.81 0.77 0.45-1.32
anda 0.61 0.37-0.98 0.74 0.45-1.23
AUNAY 0.49 0.33-0.72 0.58 0.38-0.89*
Wwdn 040 | 0.26-0.60 052 0.33-0.81*
lge@1m9iag 0.75 0.49-1.16 0.78 0.50-1.23
lalauiAes 137 | 0.86-2.18 132 0.81-2.14
WA 1.50 1.02-2.22 1.42 0.93-2.16
Aneda 0.18 0.04-0.56 0.16 0.05-0.49*
audalumeue | 052 | 0.25-1.05 0.57 0.27-1.20

NG * e pvalue < 0.05

2. uamsilFauiaussudnegilag (Case—case comparison study)
1 ' = | Ao [
andayanudvetuasauartauiinidusanisaivnsnidndaunisiuysenu
Tunqugtlhaszazuanc nanndnfiaaluszesuda anefinisfulseniuamisdneiiauas

wwsnaesdihe uscaendalidndoungandn Aalumnaned 3
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fAauils v e
STETUSN | STETAANT

31U (5781) 17 215
LVNATNE 38.9% 45.2%
Ardsaguaneiiull (Wde) 46 (24-74) | 40 (10-88)
N15USlnARNINS
-BALWATI 66.7% 23.9%
-laudin 55.6% 23.0%
-1 5.6% 4.1%
-AUNBEAL 27.8% 33.8%
-du6n 66.7% 74.1%
gy 1.1% 17.5%
“iwdn 38.9% 59.1%
-UUNAY 38.9% 37.3%
Sudszmuanmsiieiia 27.8% 41.5%
"'Nﬁ’avgnﬂ?ﬂﬁfau'}“uﬂezmumme 50% 53.9%
fidaunldlalunsaEau 100% 98.6%

NANNTANENTYLNAINETEIATIZTAQEAT Case-case comparison study WU4N

o ]

o = L7 1 L o 1
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TIANAUNNATA Taeid A1 OR 6.34 (95%CI=1.94-20.81) WA% 4.17 (95%CI=1.40-14.67)
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woARne 2550 nensnfFeuiiessudnegilan (Case-case comparison study)

o Univariate analysis Multivariate analysis
tlaqeLde
Crude OR | 95%Cl | Adjusted OR | 95%ClI
WALWASY 6.34 | 2.06-21.46 6.35 1.94-20.81*
audln 417 1.38-12.79 4.54 1.40-14.67*
] 1.36 0.02-10.88 0.28 0.02-3.78
auNagAU 0.74 0.19-2.33 0.83 0.22-3.11
Aupn 0.69 0.22-2.37 1.63 0.38-6.85
landu 0.58 0.06-2.68 0.85 0.14-4.96
AUNAU 1.00 0.31-2.97 0.62 0.18-2.12
¥wdn 043 | 0.13-1.28 0.60 0.17-2.06
lge@m9ias 1.13 0.36-4.23 1.09 0.30-3.85
Tauiies 260 | 0.84-7.73 2.90 0.87-9.64
VWA 0.77 0.24-2.28 1.14 0.34-3.82
a9l 1.63 0.22-71.70 1.59 0.16-15.23
audalumrus | 1.96 0.19-9.89 1.38 0.18-10.61

UNIEILNF *’1/111’1&5\‘1 p-value < 0.05

anisana

NANITAN®IALAT Basic case-control study WAy Case-case comparison
study  wudnnsfudseniuneswasailuilade@esanisiinlsnatefnEu (2-6  win)
TnatanizadetludilaaAinudaszazians 209n135z0nn Irnatinuiudssniumesuasg
40X X - X - o v o -
nluilewaauuugn fve wanainiinisiudsenudaruiinenaiduiladeidesaasninin
Tealuszezusnaeenisszuiaduiu feallannfAgiudienainainnisie i sviedessting
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Adverse Events Following Immunization (AEFI)
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Polio Eradication: An Unfinished Agenda in Global Disease Control
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Wild Poliovirus*, 02 Jan 2007 — 01 Jan 2008

e Wild virus type 1 [] Endemic countries

*Wild virus type 3 O Case or outbreak following importation (0 - 6 months)
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Total cases Year-to-date 2007 Year-to-date 2006 Total in 2006

Globally 895 1848 1997
- in endemic

801 1731 1869
countries:

- in non-endemic
94 117 128
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Influenza virus surveillance and production of influenza vaccines

Pathom Sawanpanyalert, MD, DrPH
National Institute of Health, Department of Medical Sciences

Ministry of Public Health, Nonthaburi 11000 Thailand

Influenza viruses have been causes of at least three influenza pandemics in
the past decade. The pandemics resulted in devastating effects, in terms of economic,
social and health consequences. The next pandemic is believed, by most influenza
scientists, to be unavoidable and overdue. As a result, a global surveillance system,
currently known as “Global Influenza Surveillance Network” or GISN, was created under
the auspice of the World Health Organization and has been in operation for more than
50 years. The Network was designed to have tiered laboratory institutions, i.e. national
level and supra-national level. The national level, also known as National Influenza
Center (NIC), is an institution designated by the government and recognized by the
WHO. The supra-national level, i.e. WHO Collaborating Centre for Reference and
Research on Influenza, is designated by the WHO and supported financially and
politically by the government. The WHO NICs are present in 94 member states (as of
December 2007), and serve as the national focal point to collect data and specimens to
monitor influenza activity. In addition to detection and identification (e.g. typing) of
influenza viruses at the NICs, the specimens and the virus isolates are submitted to the
WHO Collaborating Centres for further characterization. Information collected through
the WHO NICs is also used for selection of composition of influenza vaccines to be
produced for the year. Virus isolates, as collected through the NICs, are also selected
as candidate influenza vaccine viruses and, later, used by the influenza vaccine

manufacturers to produce influenza vaccines.

Influenza virus is composed of three types, i.e. Type A, B and C. Only Types A
and B are pathogenic in humans. Influenza virus Type A is notoriously changeable,
while Type B is more stable. Influenza virus Type A is classified by its antigens
(haemagglutinin or HA, and neuraminidase or NA) into 144 subtypes (16 HAs and 9
NAs). Influenza virus Type A is therefore termed HxNx, whereas H refers to HA, N refers

to NA, and x refers to 1-16 for HA and 1-9 for NA. Currently circulating Type A influenza



virus in humans includes H1N1 and H3N2. Type B influenza virus is also circulating in
humans. Therefore, in a typical seasonal influenza vaccine, the trivalent composition of

the vaccine is one H1N1, one H3N2, and one Type B influenza virus.

The surveillance function of GISN goes beyond detection of level of influenza
activity but also includes monitoring of changes in influenza virus genetics and
antigens as well as drug susceptibility of the viruses. Influenza viruses undergo
frequent minor genetic changes that result in antigenic drift. The viruses may also
undergo significant genetic changes through mutation or genetic re-assortment, and
result in antigenic shift. Such genetic and antigenic changes are also monitored
through the surveillance system. Because of drifts in antigenicity of the influenza
viruses, each subtype has several strains. Different strains, despite the fact that they
are of the same subtype, have different antigenic properties. The strains are usually

termed based on where they are first detected.

The WHO Collaborating Centres, because of their position to obtain clinical
specimens and viral isolates from various NICs around the world, are likely to receive
various strains of influenza viruses of the same subtype. The geospatial distribution of
the strains on a global scale helps to define the extent and severity of influenza
outbreaks in a particular year and this information is useful when determining which
strain is to be included in the vaccine. In addition, the various strains of a same
subtype, once received or isolated, will be tested in laboratory animals, most likely
ferrets, to determine their neutralizing activities against one another. This cross-
neutralization data are also used to select a strain to be included in vaccine
composition. A strain that generates cross-protective antibodies against other strains is

likely to be included in the vaccine composition.

Such information for vaccine selection, as described above, is unlikely to be
generated by a single institute or an NIC. Rather, it needs a global and closely-knitted
network to generate such vital information. Since the influenza virus is highly variable,
vaccines composed and produced for use for a particular year, are unlikely to be useful

for the next year. This means vaccine needs to be recomposed on a yearly basis. In



addition, available evidences suggest that annual influenza outbreaks in the northern
hemisphere and in the southern hemisphere are different in terms of extent, intensity,
and subtypes or strains of viruses. As a result, recommendations for influenza vaccine
compositions are made separately for the northern and the southern hemispheres. This
further highlights the importance of a global network of influenza surveillance as a

useful tool for selection of influenza vaccine composition.

Influenza vaccine has been a useful tool to prevent outbreaks of influenza and
to mitigate impacts of influenza. However, because of self-limited nature of influenza
infection, low to moderate severity of seasonal influenza, relatively high cost of influenza
vaccine, and the need for annual vaccination, most countries do not uptake influenza
vaccines routinely in their national influenza vaccination program. Only a few
industrialized countries have high coverage of annual influenza vaccines. In Thailand,
before the first human case of H5N1, the yearly use of influenza vaccines amounts
40,000-50,000 doses. The utilization rose to about 200,000 — 300,000 doses per year
after the first case of H5N1 was identified, and the vaccines are also used to protect
chicken cullers and health care workers, among other target groups previously
covered, e.g. pilgrims going to the Hajj, the elderly with chronic heart and lung

conditions. The demand rises sharply after the awareness of pandemic influenza

increases.

There are less than 20 established influenza vaccine manufacturers worldwide.
Some of them supply influenza vaccines for domestic use only. There are only a
handful of companies who supply influenza to other countries. More than 90% of
currently available influenza vaccines are grown in embryonated chicken eggs. There
are three types of influenza vaccines, i.e. whole-cell, split and subunit. They are
different in terms of immunogenicity and reactogenicity. In addition to the egg-based
vaccines, there are a few companies which have developed vaccines produced from
mammalian cells. Some of these cell-grown vaccines begin to emerge in the market. It
is claimed that cell-based technology is more scalable, especially in time of pandemic,
and does not depend on egg supply which is vulnerable in time of influenza pandemic.

There are also other concepts of vaccines being developed, most of which are in



laboratory experimental stages or early clinical trials, e.g. recombinant protein, virus-

like particles (VLPs).

In Thailand, a number of research groups, e.g. Mahidol University (MU), King
Mongkut’s University of Technology Thonburi (KMUTT), and the Department of Medical
Sciences (DMSc), are working on developing of laboratory and pilot scales of cell-
based influenza vaccines. The research covers both upstream (e.g. fermentation,

harvesting) and downstream (e.g. purification) processes.

The current global supply of influenza vaccines amounts 300-500 million doses
per year, probably scalable up to 600-1,000 million doses during the time of pandemic.
There is an obvious shortage of influenza vaccines, as compared to the world
population of 6 billion or the demand for 12 billion doses of influenza vaccines if two
doses are required for the whole population vaccinated with a new pandemic influenza
vaccine. The relative shortage might have not posed any problem if the world is not
scared by the threat of an influenza pandemic. However, since vaccination is the only
sure way to end a pandemic and the technology to produce a pandemic influenza
vaccine is the same one as that used to produce a seasonal influenza vaccine, the
world becomes concerned of the shortage. The concerns become more intense as
there are movements of a few vaccine manufacturers to enter into a deal with some
countries for an advance purchase agreement that reserves influenza vaccine
production capacity for the countries in time of pandemic. This leaves developing
countries with virtually no access to pandemic influenza vaccine in time of pandemic.
To paint a worst case scenario, developing countries which are the likely epicenter of
the next influenza pandemic are devastated by the pandemic without access to
influenza vaccines to prevented non-affected susceptibles and subsequent waves of
outbreaks, while affluent countries which have secured advance purchase agreements
with influenza vaccine manufacturers are guaranteed access to the vaccines for a

significant proportion of their population, as high as 100% in certain countries.

The sign of inequity to access to vaccines in time of pandemic is evident even

before the pandemic is to start. Currently circulating H5N1 viruses in humans were



used to develop vaccines and are being clinically tested. These H5N1 vaccines are
advocated by some companies to be used during this time of inter-pandemic, as they
might prime the population for future pandemic, thus reducing the need for the second
dose of the vaccine during the pandemic. This concept of use of a pre-pandemic
vaccine during the inter-pandemic period is interesting, but yet to be tested. However,
the H5N1 vaccines are now being offered, also to countries where the H5N1 viruses
were obtained, at an extraordinarily high price, not affordable by most developing

countries.

There is a striking mismatch between influenza vaccine manufacturers having
unconditional access to influenza vaccine seed virus and developing countries, where
the viruses were obtained, being left in a situation that they do not have an access to
the vaccines during inter-pandemic and pandemic period. This mismatch is a wakeup
call for many countries to the shortcomings in the current GISN and many demand
changes. There are requests for the WHO to ensure rapid sharing of influenza viruses
as well as fair and equitable sharing of benefits from use of the viruses including
influenza vaccines. There are on-going discussions and negotiations to resolve this
mismatch. The WHO also convened an intergovernmental meeting (IGM) to specifically
discuss this issue but has not finished the task. The IGM will have a resumed session in

July 2008 to further discuss the issue.

The Ministry of Public Health (MOPH) of Thailand plays an active role in trying
to resolve this issue of virus sharing and benefits sharing. The MOPH supports rapid
sharing of virus and fair and equitable sharing of benefits. It believes that such sharing
should not be for any country’s good but should be for global benefits. Sharing of virus
and benefits should be treated under the same management principles. There might be
a need to create an innovative financial mechanism to manage this sharing for global
public health. As WHO should be entrusted with more responsibilities to handle global
sharing of virus and resultant benefits, there is a need for a strong and transparent
oversight mechanism. These issues are being discussed and have not yet been

resolved.



Challenge of surveillance for diseases related to global warming

Author: Dr. Khanchit Limpakarnjanarat, Regional Advisor, Communicable Disease Surveillance and

Response (CSR), WHO, SEARO

Introduction

In its 2001 report, the Intergovernmental Panel on Climate Change (IPCC)
estimated that the global average land and sea surface temperature has increased by
0.6°C (£0.2 ) since the mid-19th century, with most change occurring since 1976 (post-
industrial period). The causes of these changes are also increasingly well understood.
The IPCC reviewed model simulations of the effect of greenhouse gas (GHG) emissions
on past observed climate variations, and evaluated the influence of natural phenomena
such as solar and volcanic activity. They concluded that natural phenomena alone are
insufficient to explain recent trends, and that "there is new and stronger evidence that
most of the warming observed over the last 50 years is likely to be attributable to
human activities". In addition, GHG raises earth’s temperature to 33°C of its surface
average of 15°C. This supplementary warming process is called “the greenhouse

effect”.’

Climate influences human populations directly, through the effects of ambient
temperature on human physiology (leading to heat stress or heat stroke), and the
deaths and injuries caused by extreme weather events (floods, fires, hurricanes etc).
There are also indirect effects. The patterns of many vector-borne and other infectious
diseases vary seasonally and inter-annually in response to changes in weather.”
Agricultural production can decrease due to drought or storm damage, leading to
malnutrition, famine, and population displacement. It is therefore essential to have
estimates of the likely magnitude of health effects to inform decisions about reducing
greenhouse gas emissions, the rate and extent of global warming, and to develop
strategies for those changes that are already inevitable. Given the complex linkages
between climate change and health, attempts to estimate the health impacts of climate
change should be carefully analyzed, and acknowledge the uncertainty of any future

projections.



In the early 1990s, there was little awareness of the health risks posed by
global climate change. This reflected a general lack of understanding of how the
disruption of biophysical and ecological systems might affect the longer-term wellbeing
and health of populations. There was little awareness among natural scientists that
changes in their particular objects of study — climate conditions, biodiversity stocks,
ecosystem productivity, and so on — were of potential importance to human health.
Indeed, this was reflected in the reference to health risks in the first major report of the

UN’s IPCC published in 1991.

Subsequently, the situation has changed. The IPCC second assessment
report (1996) described the potential risks to health. The third assessment report
(2001) did likewise, this time including discussion of some early evidence of actual
health impacts, along with assessing potential future health effects. That report also
highlighted the anticipated health impacts by major geographic region. The report
concluded that “overall, climate change is projected to increase threats to human
health,  particularly in  lower income  populations, predominantly  within

tropical/subtropical countries »

Projected health impacts of climate change

The IPCC’ assigns confidence levels according to the scientific evidence
available as follows:

O Increase malnutrition and consequent disorders, including those relating
to child growth and development (high confidence)

O Increase the number of people dying and suffering from disease and injury
due to heat waves, floods, storms, fires and droughts (high confidence)

O Continue to change the range of some infectious disease vectors (high
confidence)

O Have mixed effects on malaria, in some places the geographical range will
contract, elsewhere the geographical range will expand the transmission
season may be changed (very high confidence)

O Increase the burden of diarrheal diseases (medium confidence)



O Increase cardio-respiratory morbidity and mortality associated with
ground-level ozone (high confidence)

O Bring some benefits to health, including fewer deaths from cold, although
it is expected that there will be outweighed by the negative effects of
rising temperatures worldwide, especially in developing countries (high

confidence)

Climate, weather, El Nino and infectious diseases

Both temperature and surface water have important influences on the insect
vectors of vector-borne infectious diseases. Of particular importance are vector
mosquito species, which spread malaria and viral diseases such as dengue and yellow
fever.” Mosquitoes need access to stagnant water in order to breed, and the adults
need humid conditions for viability. Warmer temperatures enhance vector breeding
and reduce the pathogen’s maturation period within the vector organism. However,
very hot and dry conditions can reduce mosquito survival. Dengue is the most
important arboviral disease of humans, occurring in tropical and subtropical regions.
Between 1970 and 1995, the annual number of dengue epidemics in the South Pacific

was positively correlated with La Nina conditions.

There is much evidence of associations between malaria that is vector-borne
disease most sensitive to long-term climate change. The link between malaria and
extreme climatic events has been studied in India, for example. Early last century, the
river-irrigated Punjab region experienced periodic malaria epidemics. Excessive
monsoon rainfall and high humidity was identified early on as a major influence,
enhancing mosquito breeding and survival. Recent analyses showed that malaria

epidemic risk increases around five-fold in the year after EI Nino event.’

Studying the health impacts of climate

Studying the impact of weather events and climate variability on human health
requires appropriate specification of the meteorological exposure. Weather and
climate can each be summarized over various spatial and temporal scales. The

appropriate scale of analysis, and the choice of any lag period between exposure and



effect, will depend on the anticipated nature of the relationship. Much of the research
requires long-term data sets with information about weather/climate and health
outcome on the same spatial and temporal scales. For example, it has proven difficult
to assess how climate variability and change has influenced the recent spread of
malaria in African highlands because we did not collect the appropriate health, weather
and other relevant data (e.g. land use change) in the same location and on the same
scales. In all such research, there is a need to accommodate the several types of
uncertainty that are inherent in these studies. Predictions about how complex systems
such as regional climate system and climate-dependent ecosystems will respond when
pushed beyond critical limits are uncertain. Likewise, there are uncertainties about the

future characteristics, behaviors and coping capacity of human populations.6

Assess global climate change impacts at the national level

The WHO comparative risk assessment exercise has generated estimates of
climate change health impacts at the global level and for each of the 14 WHO regions. !
These estimates provide a broad overview of the likely scale of impacts, but the
aggregated results for the WHO regions are of limited relevance for policy at the
national level. Although climate change is a global exposure, there are several reasons
why geographical variation in impacts is expected. First, the predicted rate of change
in different climate properties varies in different regions of the world. Second,
populations differ in their vulnerability to changes in climate. Some regions have
baseline conditions that already threaten health. Third, the capacity of populations to

respond to change also varies.

Within countries, certain sub-populations will be more vulnerable to changing
climate exposures (such as those living in flood-prone areas). There is a particular
advantage in carrying out national assessments that:

* use high-resolution future climate projections

» take account of climate-sensitive health impacts that are important locally

(rather than globally)

» use the statistical relationships between climate and health outcomes that

are relevant for the country



» can identify sub-populations that would suffer disproportionately, due to a

lower capacity to adapt to changing conditions.

The boundaries within a country are often determined by the information
required for policy development. Climate change health policies often want to: (1)
estimate the total health impact of climate change across the population (to underscore
the importance of addressing the issue of climate change as a whole), or (2) estimate
the size of specific health effects in particular vulnerable populations (to enable
identification of communities where targeted adaptation strategies should be
developed). To address the first policy need, it is appropriate to include the total
population of the country in the analysis. The assessment will still need to account for
intra-population variability in the exposure, such as applying the effect of sea-level rise
only to coastal populations. However, it should be possible to combine the various
effects to give an approximation of the aggregate impact across, for example, a whole
country. These results were aggregated across diseases and sub-regions to give a

global estimate of disease burden.’”

Challenge

The standard approach for health impact measurement cannot be directly
applied to the situation of climate change.6
a. Distinguishing apparent from real climate changes: Climate is always
fluctuating naturally, and many indices of health show seasonal and inter-
annual fluctuation. The demonstration of such a relationship provides no
direct evidence that climate changes per se has occurred. It may confirm
that these diseases have a seasonal or climatic dependence. An excess
of heat-related deaths in a particularly hot summer, or even a successive
hot summers, indicates the potential for climate change to increase
mortality, but it does not prove that mortality has increased as a result of
climatic change. That would require evidence of a change in the baseline
climate conditions, i.e., that the sequence of hot summers was exceptional

and due to climate change rather than random variation.



b. Attrition: Since climate is one of many influences on health, the attribution
of an observed change in population health to an associated change in
climate is not straightforward. The assumption of influence of concurrent
changes in other environmental, social or behavioral factors must be
controlled first.

c. Effect modification: Over time, as the climate changes, other changes
may also occur that alter the population’s vulnerability to meteorological
influences.  For example, vulnerability to extreme weather events,
including floods and storms, will depend on where and how residential
housing is built, what flood protection measures are introduced, and how
land-use is changed. Effective  monitoring must include parallel
measurements of population and environmental data to allow study of

potential modifying influences.

Recommendations and next steps

O WHO strategy is to provide government with evidence and
recommendations on the best course of protective actions. In addition, in
the frame work of IHR (2005), WHO has mandate to provide technical
support to building and reinforcing public health infrastructure,
implementing an epidemiological surveillance system and increasing
capacity to respond to vector-borne diseases.’

O Research needs include developing innovative approaches to analyzing
weather and climate in relation to human health; setting up long-term data
sets to answer key questions; and improving understanding of how to
incorporate outputs from Global Climate Models into human health
studies.’

O The science of climate change has achieved increasing consensus
among scientists. Knowledge has gaps in many areas, for example, on
the contribution of short-term climate variability to disease incidence, on

development of early warning systems for predicting disease outbreaks
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Ecologies of Infectious Disease - The Convergence of Human and Animal Health

M. Kathleen Glynn, DVM, MPVM

National Center for Zoonotic, Vector-bome, and Enteric Diseases, US Centers for Disease Control and Prevention

All Health is Public Health

The health of all individuals is influenced by the health of the people and
animals around us, as well as the environment in which we all live. To promote and
protect the public health and contribute to improving the health of others around the
world, we must change the paradigm that has driven how we traditionally approach
public health and disease control. To effectively address the new and changing health
challenges of today, we must begin thinking in terms of “interdependence” - we must
recognize and work within the context of our being a part of a larger ecologic system
that links all of these components together.

Understanding and control of emerging diseases, including emerging zoonotic
diseases, must address the interdependence of factors leading to vector-borne
diseases, infectious diseases with nonhuman hosts, and water- and food-borne
diseases. Nearly all of these diseases are influenced by the interplay between three
primary “domains”: the human domain (including health, behavior, economics,
technology), the animal domain (including non-human animal health, the varied nature
of human-animal interaction from pet ownership to food animal production, and wildlife
management), and the physical domain (including watershed management, land use
practices, plants and non-animal agriculture, localized climatic phenomena, global
climate change). In some cases, interactions among these components are further
complicated by the role of vectors, such as insects and ticks, which themselves are a
part of, interact with, and are influenced by these same domains. The complex
interaction among these domains impacts nearly all aspects of public health, including
risk of exposure and illness, likelihood and scope of disease emergence and spread,
approaches to surveillance and early warning, and type and effectiveness of
interventions for prevention and control.

To effectively address the existing, emerging, re-emerging, and intentionally

transmitted infectious-disease threats that we face today, public health agencies need



to become actively engaged with disease not only as it exists within the human domain
(which has been the traditional approach and mandate), but also as it interfaces with

the animal and physical domains.

All Public Health is Global

Attaining true public health in any country cannot be achieved by focusing
only within our own homes or even our own country. Our health is affected by, and
sometimes determined by, the health of people and animals living as close as our
backyards or as far away as the other side of the world. Ecological or environmental
events that range from the local to the global in scale can have a profound influence on
our risk of exposure to a broad range of infectious diseases.

Examples that illustrate the interconnectedness that allows the health of
communities around the world to have profound effects on the health and well being of
Americans at home are numerous. An estimated 75% of newly recognized infectious
diseases are of animal origin. Human Immunodeficiency Virus has evolved from its
likely origin among African primates into a global pandemic. Within the United States,
the safety of the blood supply is threatened by ongoing transmission of Trypanosoma
cruzi (the causative agent of Chagas Disease) and dengue in Central and South
America. In 2003, a previously unrecognized corona virus of animals emerged in Asia
and rapidly spread around the globe, causing a disease that became known as Severe
Acute Respiratory Syndrome (SARS). Since the beginning of the current outbreak of
avian influenza A (H5N1), also in 2003, the disease has caused many human infections
and deaths and continues to pose a threat for a potentially devastating global
pandemic. The United States repeatedly experiences introductions of exotic
pathogens (malaria, chikungunya virus, and many others), some of which have become
firmly established domestically (West Nile virus). The increasing globalization of our
economy means that even when diseases fail to establish themselves within our
borders, they can nonetheless have substantial impact on our domestic economy as
was evidenced in 2003 with SARS.

Similarly, with the current scope of international travel and trade, the things we

do at home can affect others around the world. In the United States, much of the food



that we produce and consume, we also export throughout the world. With mass
production and distribution of food products, food borne outbreaks can be widespread,
affecting persons in many states at once, potentially even in multiple countries. Such
widespread and diffuse outbreaks are substantially more difficult to detect rapidly
which makes investigating and controlling them far more complex.

Finally, evidence-based evaluation of risk and decision-making is a core
contribution that public health agencies must make to human health. This contribution
can be expanded to better understand, assess, and clearly communicate differences
between real and perceived risk within the context of these complex interrelationships,
allowing more focused attention to be placed on those threats that truly matter the
most. The underlying objective of adopting an ecologies of infectious disease approach
is to achieve a more comprehensive, predictive understanding of infectious disease
dynamics. Such a comprehensive understanding will, in turn, allow better modeling of
infectious disease epidemics or spread, more reliable surveillance for and more rapid
recognition of emergence or re-emergence of infectious diseases, and more effective
interventions for prevention, control, and in some cases even elimination, of these

diseases.
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Cholera: global, regional, and country situation
Yolanda V. Bayugo, MD, Training Activities Coordinator, WHO SEARO CSR

A. Cholera Situation
Global Cholera

Cholera remains a global threat to public health and one of the key indicators
of social development. Vibrio cholerae 01 biotype EI Tor, the main pathogen
implicated in the seventh cholera pandemic that started in 1961 and the serogroup that
caused serious morbidity and mortality, continues to affect many countries. A new
serogroup V. cholera 0139 Bengali, which emerged in the Bay of Bengal in 1992, has
been reported in Bangladesh, China and Thailand.' To date, no evidence is currently

available to show whether or not this strain could cause the next pandemic.

Fgure 1. Reported Cholera Cases and Deaths including
Number of Countries Reporting
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Compiled from Weekly Epidemiological Record Publications, Cholera 2000 — Cholera 2006.
From 2000 — 2006 (Figure 1), an average of 53 countries per year reported
cases and deaths from cholera. At least 60% of these countries are from the African

continent while 20% come from Asia. The increase in number of cases reported in 2001
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is attributed to the excellent surveillance and transparent reporting of outbreaks in
South Africa.” (61% of total cases reported in Africa for 2001). The decline observed
from 2002 — 2005 reflects the end of outbreak that occurred in South Africa (2001 —
2002). The current level of reported cases is assumed to underestimate the true burden
of cholera because of weak surveillance, lack of notification and inconsistent reporting.
Some countries report only laboratory-confirmed cases while others with limited access
to laboratory services would not report cases at all. Lack of use of WHO-recommended
clinical case definition’ sometimes results in late case detection and affects reporting of
cases. In 2005, Afghanistan reported a total of 33 laboratory-confirmed cases and
more than 150,000 cases of acute watery diarrhoea which, according to WHO-
recommended clinical case definiton, would be considered as cholera.’
Underreporting of cases is sometimes caused by fear of travel- and trade-related
sanctions. Interestingly, South Africa did not experience any trade or travel sanctions
despite its cholera outbreak notifications. The increased number of cases in 2006 is the
result of several major outbreaks that occurred in countries where cases have not been
reported for several years.6 There are also heightened concerns for the ever-increasing
number of vulnerable populations at risk for cholera and other epidemic-prone

. . 7
diarrhoeal disease outbreaks.

Figure 2. Reported Cholera Cases, Deaths and Case Fatality Rate
2000 - 2006, Global
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The reported case fatality rates (CFR) from 2000 — 2006 (Figure 2) ranges from
1.5% (2001) to 4 % (2003). The low CFR in 2002 is mainly attributed to the low CFR
(<0.2%) in South Africa. Despite very high number of cases, South Africa managed to
limit case fatality from the disease. This was mainly attributed to the good access to
appropriate health care accorded to its population.g'9 A high CFR reported in 2006 and
high number of verified outbreaks (93% outbreaks verified in Africa); suggest that
cholera case management, surveillance and prevention activities need to be
stre:rwgthened.10 A number of outbreaks reported from Africa spread across national
boundaries emphasizing the importance of information sharing across borders to allow

countries at risk to take appropriate public health preventive action.

Cholera in Asia "

On average, reported cholera cases in Asia (Central, South-East, Asia-Pacific)
accounted for 4% of total cases reported globally while Africa accounted for 94 %. The
greatest number of cholera cases was reported in India with 53 % of all reported cases
from 2000 — 2006 (next is Afghanistan with 29% followed by Indonesia with 22%). In
mid-July to September 2007, an outbreak occurred in Orissa State with 7,565 cases
reported and 159 deaths (CFR = 9 %). The causative agent identified was V. cholerae
01 biotype Ogawa.12 An outbreak also occurred in Irag with a total of 4,666 laboratory-
confirmed cases and 24 deaths reported. The outbreak started in mid July 2007 with
cases still reported in December 2007. Most of the cases occurred in Northern Irag and
V. cholerae 01 biotype Inaba was found in 99% of the samples tested. " In October
2007, WHO released a position paper on the use of cholera vaccine in Iraqf4 taking
into consideration the risk, the schedule (2 doses with 10-14 days interval between
doses), currently available doses, cost of the vaccine, logistic requirements (e.g., large
volume of safe water needed to administer vaccine), human resource requirements and

timing to effect protection.



%

% of Total
Countries | 2000 | 2001 2002 | 2003 | 2004 | 2005 | 2006 Total Total 2006
Afghenisn 4330 | 4499 3 41 33 1,781 29% 0.00%
Cambodia 57 57 1% 0.00%
China 1,834 140 223 244 980 161 597 10% 6.51%
HongKong 12 38 4 6 2 12 0% 0.00%
India 3,807 | 4,081 | 3,455 | 1,893 | 4,695 | 3,155 | 1,939 | 3,289 53% 78.44%
Indonesia 1338 1,338 22% 0.00%
Iran 345 105 118 96 94 1133 315 5% 0.00%
Iraq 532 718 187 35 368 6% 0.00%
Japan 34 30 27 16 66 43 34 36 1% 1.38%
Kazakhstan 1 1 0% 0.00%
Lebanon 1 1 0% 0.00%
Malaysia 124 557 16 0 237 187 3% 9.59%
Oman 3 8 1 4 0% 0.00%
Philippines 213 174 533 139 66 225 4% 2.67%
Qatar 1 1 2 1 0% 0.00%
Rep ofKorea 138 10 74 1% 0.00%
SaudiAraba 38 38 1% 0.00%
Singapore 10 8 2 1 1" 6 0% 0.00%
Sri Lanka 2 2 0% 0.00%
Thailand 0 35 18 0% 1.42%
TimorLeste 561 30 296 5% 0.00%
UAE 3 3 0% 0.00%
TOTAL 11246 | 10340 | 4400 | 2463 | 5764 | 6824 | 2472 | 6,216

Compiled from Weekly Epidemiological Record Publications, Cholera 2000 — Cholera 2006.

From November — December 2007, cholera outbreaks were reported in

Vietnam (Hanoi) with 1940 cases reported and no deaths. The outbreak was

considered controlled within four weeks and was attributed to timely response and

strict control of the quality of drinking water as well as implementation of food safety

15 .
measures.  Nevertheless, reports of acute severe diarrhoea re-emerged after two-

weeks emphasizing the need for continued surveillance and more comprehensive

efforts in combating the disease. Cholera cases were also reported (254) with 3 deaths




in Sekong Province, southern part of Laos, the first cluster of which was detected in 23
December 2007 and cases are still reported.16 V. cholerae O1 biotype Ogawa was
identified in samples tested. Further investigation is needed to verify whether the

outbreaks occurring in 2007-2008 in Mekong Region are epidemiologically-linked.

Cholera in Thailand
In 2007, reported cholera cases in Thailand increased approximately 30 times

compared to 2006 (Figure 4). The CFR based on reported cases was 0.7%.

Figure 4. Reported Cholera Cases 2006 and 2007, Thailand
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Compiled from Annual Epidemiological Surveillance Report 2006 and Annual Report 2007. Center

of Epidemiological Information, Bureau of Epidemiology, Ministry of Public Health, Thailand

The majority of the cases were reported from the Lower Northern Region (Tak
Province) at 1.3 per 100,000 population. Subsequent cases (August — December 2007)
were noted in the Southern Region (Ranong, Phuket, Yala) at 3.6 per 100,000
population. Cases were also reported in North-Eastern Region (Udon Thani and
Kalasin) in October — November, 2007 at 2 per 100,000 population. V. cholerae 0139
was isolated in Samut Sakorn, V. cholerae O1 El Tor Inaba was noted in 99% of
samples tested in Tak Province. V. cholerae O1 El Tor Ogawa was isolated from cases
from all reporting provinces.

A case-control study was conducted in selected provinces in Thailand
covering the period 16 Sep — 15 Nov 2007." Which showed an association between

the consumption of blood cockles and the risk of developing cholera infection.



Similarly, consumption of squid which may have been transported together with blood
cockles and not washing hands were also identified as risk factors for cholera infection.
The study also mentioned that since only 27 % of patients found consumed blood

cockles, there must be other risk factors for cholera infection.'®

WHO position on oral cholera vaccines

Altogether, three (3) oral cholera vaccines (OCVs) have been developed,
which are safe, immunogenic and effective. Table 1 summarizes the attributes of these
OCVs. The WHO position paper on cholera vaccines in 2000." considered vaccination
only in conjunction with prevention and control measures recommended by WHO. A

case-control study conducted in Beira, Mozambique in 2004 to assess protective

efficacy, feasibility and acceptability of OCV proved encouraging (see Table 1).

ocv Composition Field Tests/ Trials Dose and Use Remarks
Wc/rBs | killed whole-cell [® In Peru and Bangladesh M 2 doses given ® Re-analysis in
V. cholerae 01 revealed 85 — 90% one week apart Bangladesh
with purified protection for 6 months ™ Not revealed
recombinant B- among all age groups recommended to effectiveness of
subunit of ® Mass vaccination administer in an OCVis
cholera toxoid campaigns (MCVs) and ongoing outbreak enhanced by
case-control study in 2003- herd protection.
04 in Beira, Mozambique ® licensed in
demonstrated 78% several
protective efficacy countries,
® MCVs in Darfur (2004) and prequalified by
Aceh (2005) - no claims for WHO for
efficacy made as no cases purchase by
of cholera recorded UN agencies
Wc/rB | variant of the ® 1992-93 in Vietnam showed [ 2 doses one ® licensed in
Wc/rB vaccine 66% efficacy at 8 months week apart Vietnam
with no among all age groups ™ Not ® being produced
recombinant B- recommended to in Indonesia
subunit administer in an ® technology
ongoing outbreak transfer to India
CVD attenuated live  [® Placebo-controlled trials in ™ Single dose ® Retrospective
103- genetically several countries, test of ® Can be used in analysis of




ocv Composition Field Tests/ Trials Dose and Use Remarks

HgR modified V. protective efficacy among controlling MCVs in
cholerae 01 adult volunteers in the US, ongoing outbreak Micronesia in
strain ® large field trial in Indonesia (see next cell) 2000 suggests

(1990) did not confirm protective
convincing protection efficacy when

used to control
ongoing
outbreaks

® Vaccine is
currently
unavailable
(production

stopped in

2004)

Table 1. Attributes of Oral Cholera Vaccines (OCVs).
In 2005, following the WHO-convened meeting of experts, the following
recommendations was made on the use of OCV in complex emergencies.20
u A multidisciplinary approach should be used when OCVs are
administered in emergency settings and that the prevention and control
of cholera should be considered within the larger context of public health
priorities in times of crisis;
m Development of risk-assessment tool to help government in decision-
making process
. A 3-step approach of examining a) the risk of outbreak b) the capacity to
contain potential outbreak c) feasibility of OCV in mass vaccination
campaign.
IHR
The revised International Health Regulations (2005) took effect in June 15,
2007. The new IHR (2005) no longer specify mandatory notification of specific
infectious diseases as was in the previous regulation. Nevertheless, Annex 2 of the IHR
(2005) included cholera in the group of health events that may cause serious public

health impact and spread rapidly internationally. Countries are required to notify WHO




of potential public health events of international concern (PHEIC). Such notification will
facilitate necessary international measures to be undertaken or coordinated to reduce

risk or mitigate the potential impact of a PHEIC, including its effects on trade and travel.

Recommendations
Despite limitations mentioned in terms of the quality in reporting cholera cases,
data reported globally reflects an increasing trend since the year 2004. The disease
remains a challenge particularly to countries and populations where access to safe
water and adequate sanitation cannot be guaranteed for all. Below are some of the
recommendations based on WHO experiences in supporting countries to combat the
disease.
= Cholera control program should incorporate medium-term and long-term
prevention activities. This includes promotion of personal hygiene, provision of
safe water, proper sanitation, ensuring food safety and providing access to
appropriate health care. A multidisciplinary, coordinated and scientific approach
to cholera preparedness, risk communication, prevention and response is key in
minimizing if not alleviating the burden of the disease.
= Timely information on the incidence of cholera contributes toward understanding
its epidemiology, which in turn can help guide prevention and control measures.
The experience of South Africa in cholera response provided a good example on
how countries can provide timely notification and achieve results without any
negative consequences to travel and trade.
=  Effective cholera surveillance as part of an integrated surveillance system needs
to be strongly encouraged to ensure that timely information is available to those
who need to know.
=  WHO encourages countries to use the WHO-recommended case definition when
reporting cholera cases to improve comparability of data and provide a better
early warning and reflection of the burden of disease. Reporting only laboratory-
confirmed cases profoundly underestimates the true burden of the disease and

may actually impede timely implementation of effective control measures.”’



A clearer understanding of the epidemiology of cholera, including seasonality,
geographic distribution and risk factors will help guide preparedness, prevention
and control measures.

Controlling cholera outbreaks requires a well-organized and often multi-sectoral
response and may have substantial human, logistical, environmental and
financial implications.

Countries are encouraged to consider cross-border collaboration when
addressing prevention, preparedness and response activities. This may include
joint investigation, e.g., in Lao PDR, Vietnam and Thailand, to verify whether
cases in these Mekong countries are epidemiologically-linked or share common
risk factors. Such efforts could enhance joint prevention and control activities.
Recent studies provided evidence of the value of oral cholera vaccines (OCVs)
as an additional public health tool complementing WHO recommended
preventive and control measures. Nevertheless, their use needs to be further
defined especially in endemic settings and in the broader context of public
health priorities.

The IHR (2005) provides a mechanism and legal basis for countries to inform
WHO of potential public health events of international concern. WHO is
committed to supporting countries in strengthening capacities to prepare,

prevent, and respond to cholera and other epidemic-prone diseases.
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South-East Asian Regional Threats: Chikungunya and Human Enterovirus 71- A Tale of Two Viruses
Dr. Choudhri Yogesh MD MPH

Human Enterovirus 71
Epidemiological features

The Human Enterovirus 71 (HEV71), first isolated in 1969 is a member of
species Human enterovirus A within the family Picornaviridae. HEV71 has a world-wide
distribution and is associated with a broad range of disease including enanthems,
exanthemas, haemorrhagic conjunctivits, myocarditis, pericarditis and central nervous
system (CNS) infections including aseptic meningitis and encephalitis. It has been
responsible for numerous outbreaks of childhood exanthema known as hand, foot, and
mouth disease (HFMD) which is clinically indistinguishable from one caused by
Coxsackie virus A16 (CA16). Major outbreaks of HEV71 have occurred in the past
notably in Bulgaria (1975) and Hungary (1978).%

In recent times large outbreaks of HEV71 have been reported from Taiwan in
1998°, Malaysia in 1997, 2000° and 2003°, Singapore in 2000°, Japan in 2000" and
Australia in 1999.° During the outbreak in Taiwan, from March to December 1998,
129,106 cases of suspected HEV71 infections were reported and 405 patients had
severe diseases involving CNS and/ or cardio-pulmonary abnormalities and 78 patients
reportedly died during the outbreak. The outbreak occurred in summer months and two
waves were seen in June and in October. Of the 78 patients with fatal disease, 37 had
a positive viral culture and 34 out of them (92%) yielded EV 71°. During an eight-year
study period from 1998 to 2005 as part of surveillance system in Taiwan, the reported
incidence of HFMD and herpangina varied from 0.8-19.9 per sentinel physician per
week. The incidence peaked during the summer months. The age-specific incidence
and case fatality decreased with increasing age. Most (93%) of the cases occurred in
children less than 4 years. Between May 1998 and December 2005, 54% specimens
out of a total of 14910 specimens collected in Taiwan tested positive for HEV; CA16
and HEV71 were responsible for 23% cases each although the proportion varied in
different years.m The relative risk for an HEV71 isolate was higher among inpatients

(16.02) than outpatients as compared to one for CA16 (0.05) thereby implying that



infection with HEV71 is related to increased likelihood of admissions in hospitals. The
severe cases were characterized by neurological symptoms encephalitis, aseptic
meningitis, acute flaccid paralysis (AFP), and pulmonary oedema/ haemorrhage,
myocarditis in addition to symptoms of HFMD. Male children were 1.5 times more likely
to have severe diseases as compared to female children. The mean age was 2.2 years
(3 months to 14 years), the fatality rates varied in each year and between boys and girls

and within the regions.10

During the outbreak of HFMD in Sarawak, Malaysia, between April and
September, 1997, at least 34 children aged 5 months to 7 years (Mean age 20 months)
were admitted with neurological/ cardio-pulmonary abnormalities and seven of the 12
enteroviruses isolated from these children were HEV71. During a later review of these
cases adenoviruses were isolated from 10 of the 15 children recruited in the study.4 The
authors concluded that there could be possible interaction between subgenus B
adenovirus and HEV71 responsible for the deaths of the children. However, in 2000
and 2003, there were two more outbreaks of HFMD among children in Malaysia
(January 2000 to March 2001) and (January 2003 to July 2003). A study was
conducted on the biological samples drawn among these children where in 725
children were recruited and 2916 samples were taken from 628 children; the results
showed that 67% of the 408 patients with positive viral isolation were HEV71 positive
and nearly one quarter were positive for CA16, thereby confirming that the outbreaks
were largely associated with HEV71 Zn Singapore, a total of 3790 cases of HMFD were
reported during September to October 2000. The outbreak was investigated by
performing enteroviral cultures on 311 and 157 specimens from 175 HFMD patients
and 107 non-HFMD patients, respectively; human enterovirus 71 (HEV71) was the most
frequently isolated virus from both groups (73.1% of 104 case patients).6 In Japan an
outbreak of HFMD occurred between June and August 2000, and biological samples
were collected from 30 patients in one hospital out of which 28 developed central
nervous system disease. The mean age of patients with CNS disease was 3 yrs 8 months
and there was no sex predilection. 32% of them had cerebellar ataxia and 11% had

myoclonic jerks. HEV71 was isolated from 16 out of 30 patients (53.3%).7An outbreak of



HFMD occurred in Western Australia from February through September 1999, and 14
children with neurological disease were admitted in one hospital and all of them had
culture-proven HEV71.° These children had a prodromal illness of 1-7 days prior to
admission and clinical features included fever, coryza, malaise, headache, and
diarrhea; nearly 1/3" (35.7%) presented with aseptic meningitis. Although most cases
of HFMD are non-fatal, higher mortality is associated with patients having symptoms of
neurological and/or cardio-pulmonary involvement especially those infected with
HEV17. HEV71 infection with CNS involvement and cardiopulmonary failure may be
associated with neurological sequelae, delayed neurodevelopment, and reduced

cognitive functioning.M

There has been considerable diversity in main subgenogroups of HEV71 in the
world. In Malaysia, between 1997 and 2000, four subgenogroups were circulating; B3,
B4, C1, and C2. A study provides a comprehensive overview of the molecular
epidemiology of human enterovirus 71 (HEV71) in the Asia-Pacific region from 1997
through 2002. Phylogenetic analysis of the VP4 and VP1 genes of recent HEV71 strains
indicates that several genogroups of the virus have been circulating in the Asia-Pacific
region since 1997. The first of these recent outbreaks, described in Sarawak (Malaysian
Borneo) in 1997, was caused by genogroup B3. This outbreak was followed by large
outbreaks in Taiwan in 1998, caused by genogroup C2, and in Perth (Western
Australia) in 1999, where viruses belonging to genogroups B3 and C2 co-circulated.
Singapore, Taiwan, and Sarawak had HEV71 epidemics in 2000, caused predominantly
by viruses belonging to genogroup B4; however, large numbers of fatalities were
observed only in Taiwan. HEV71 was identified during an epidemic of hand foot and
mouth disease in Korea; that epidemic was found to be due to viruses constituting a
new genogroup C3."” From the genotype analysis of HEV 71 collected from isolates in
Japan, Malaysia in 1997 and Taiwan in 1998, a group of genetically similar strains

have, for the first time, been observed to be circulating in Western Pacific Area.”

There have not been many studies which describe the risk factors for
acquisition of HEV71. A survey of the families of the children admitted with positive

HEV71 diagnosis in Taiwan revealed that overall HEV71 transmission rates to



household contacts were 52% and out of 183 infected household members 21%
developed complicated syndromes with CNS or cardio-pulmonary abnormalties during
a follow up 6 months; ten out of them (26.3%) died and 13 (34.2%) had long-term
sequalae.14 In one study carried out in Taiwan, factors associated with HEV71 infection
were found to be older age, attendance at kindergartens/child care centers, contact
with HFMD/herpangina, greater number of childrenin a family, and rural residence.’” In
a study conducted in Singapore between 1996 and 1997, only 0.8% of samples from
children 1-23 months were found to be having anti-HEV71 antibodies and from 2-5
years the sero-positivity rate increased at an average of 12% per year, reaching a
steady state of 50% among those 5 years or above. The study concluded that most of
the infections occurred in pre-school aged children and transmission occurred in pre-

16
school centers.

Diagnostic challenges

HEV71 should be considered in young children with aseptic meningitis,
encephalitis, acute flaccid paralysis (AFP), atypical Guillain-Barré syndrome, acute
cardiac and pulmonary dysfunction especially in the backdrop of HFMD outbreaks. The
diagnosis of HEV71 among children presenting with neurological abnormalities during
HFMD outbreaks presents unique challenges. While the sensitivity of EV- polymerase
chain reaction (PCR) on cerebrospinal fluid (CSF) has been reported to be 76-100% for
EV other than HEV71, CSF specimens may not be optimal for detection of HEV71 by
viral culture or PCR. In a study conducted among 16 patients admitted in Denver with
proven HEV71, EV PCR of CSF gave positive results for 31.2%; in contrast the EV-PCR
yield in specimens from upper respiratory tract and lower gastrointestinal tract was
100% and 87.5% respectively.17 Similar results were observed in Japan7, however
HEV71 genome could be tested by using different set of primers which could raise a
possibility of direct detection of HEV71 in CSF. A study in l\/lalaysia5 , evaluated the
usefulness of detection of HEV71 from swabs collected from throat, vesicles, and a
combination of throat and vesicles, the yield was found to be 49%, 48% (better if two or

more vesicles were swabbed) and 67%.



To confirm the diagnosis of HEV 71, EV PCR should be carried out on CSF, throat,
rectal specimens and vesicles. Additional testing such as genotyping of HEV needs to

be carried out on positive samples.

Public Health implications of HEV71 in South East Asian Region

The occurrence of outbreaks in countries neighbouring the South East Asian
Region (SEAR) has shown that the risk of HFMD with neurological and/or cardio-
pulmonary abnormalities due to HEV71 in SEAR countries can not be ruled out. There
have been no major reported outbreaks of HEV71 in the SEAR, but it could be related
to lack of adequate surveillance systems or inability of physicians to detect and report
HEV71. Considering the vast social, public health and economic consequences of
HEV71 infections and the obligations of SEAR Member States under the IHR (2005), it is
desirable to establish an effective surveillance system for HEV71. This will also have
repercussions on AFP surveillance especially in Member States where wild poliovirus
has been eradicated because HEV71 infection can lead to residual paralysis after 60
days which is considered characteristic of poliomyelitis. Hence, we will need to do
testing for HEV71 amongst cases of AFP, once polio eradication has been achieved.
There is need to understand the molecular and biologic characterization of viral isolates
including current genogroups and subgenogroups in the entire Asia-Pacific region and
more detailed analysis of risk factors for HEV71 infections which will involve targeted
studies to be undertaken in different Member States. The establishment of laboratory
infrastructure and surveillance systems has major financial implications and will need to
take into account available technical expertise and networking infrastructure of public

health laboratories in the region.

There is an urgent need to develop a regional strategy in consultations with
Member States for prevention of HEV71. This will primarily need to focus on increased
awareness of HEV71 disease, advocating basic and early testing to act as early
warning system of impending outbreaks. Behavioural change communications
strategies have been used in different countries during the outbreaks of HFMD and a

regional perspective to guide the countries in developing appropriate policies for the



prevention and control of HEV71 are needed. There is an urgent need to invest in

development of vaccine against HEV71.

Chikungunya virus

Epidemics of fever, rash and arthritis, resembling Chikungunya (CHIK) fever
have been recorded as early as 1824 in India and elsewhere. However, the virus was
first isolated in Tanzania between 1952-1953 from both man and mosquitoes during an
epidemic of fever that was considered clinically indistinguishable from dengue,
Chikungunya is caused by the chikungunya virus, which is classified in the family
Togaviridae, genus Alphavirus. Chikungunya usually starts suddenly with fever, chills,
headache, nausea, vomiting, joint pain, and rash. Frequently, the infection causes no
symptoms, especially in children and most cases of the CHIK fever occur in young
adults. While recovery from chikungunya is the expected outcome, convalescence can
be prolonged and persistent joint pain may be debilitating. Infection appears to confer
lasting immunity. Chikungunya fever displays interesting epidemiological profiles: major
epidemics appear and disappear cyclically, usually with an inter-epidemic period of 7-8
years and sometimes as long as 20 years. After a long period of absence, outbreaks of
CHIK fevers appeared in Indonesia in 1999.

Outbreaks of this disease began recently in the Indian Ocean Islands ,i.e.
Madagascar , Reunion Islands and Mauritius . The South East Asia (SEA) especially
South Asia has been severely affected by outbreaks of chikungunya fever began in

India in 2005.

India, CHIK epidemic has been ongoing since 2005; a total number of
1390322 suspected cases of CHIK were reported from 16 states and union territories in
India in 2006 and 56335 cases were reported in 2007 (up to December 28, 2007) from
14 states and union territories (unpublished data). In absence of a valid case definition,
it can be debated if the reported cases indeed are CHIK. In India, in 2006 and 2007,
blood samples were collected from 1.2% and 11.2% of suspected CHIK cases and
CHIK virus was isolated from 12.5% and 21.4% of those specimens (unpublished data).

In absence of surveillance system with high sensitivity and positive predictive value



the exact burden of CHIK in India is difficult to estimate, however the potential for CHIK

assuming endemic proportions in the region can not be ruled out.

During the outbreak of CHIK in Sri Lanka during 2006-07, 37667 suspected
cases were reported; maximum number of cases occurred in Colombo Municipality. "
The most commonly affected age group was 20-24 years, and none of the deaths were
attributed to CHIK. Both the vectors, Aedes aegyplti and Aedes albopictus are present
in Sri Lanka and the virus was detected in both the vectors. The details on the outbreak

of CHIK in Sri Lanka can be found at www.epid.gov.lk.

The recent outbreak of CHIK in Maldives started in December 2006 and lasted
for 3 months, and 10,831 (4.5% of the population) suspected cases of CHIK were
reported in Maldives. The attack rate in Maldives ranged from 38-41%. Laboratory
samples were taken from 67 patients, all of them were positive for CHIK; 21% of
specimens were anti-CHIKV IgM positive and 96% were positive for CHIKV in PCR

testing. Both Aedes aegypti and Aedes albopictus are present in Maldives. "

In the last 15 years, there have been three outbreaks of CHIK in Thailand: one
in 1991 (33 cases in one geographic area) and two in 1995 (2 outbreaks of 95 and 576
suspected cases in 2 geographic locations). The clinical manifestations were fever and
arthralgia. The main vector in urban areas was Aedes aegypti and in rural areas both

Aedes aegypti and Aedes albopictus were present.

In Indonesia, the outbreaks of CHIK started in 1998-99 and 24 distinct
outbreaks of probable chikungunya were reported during 2001 to 2003; 8068 cases
were reported in 2003 alone in 29 regencies/cities, of 9 provinces. Between January
2001 and April 2007, Indonesia reported 15 207 chikungunya cases from 7 provinces,
with a peak in 2003."

The main public health measures for prevention and control of CHIK include
source reduction and have been integrated with vector borne disease control
programmes in different countries. The public health interventions have also focused on

behavioural change and personal protection and different strategies such as


http://www.epid.gov.lk/

communication for behavioural impact (COMBI) approach, incentives and penalties

approach have been used during the outbreaks.

Implications of ongoing CHIK in SEAR

The Member States in SEAR region and the WHO SEARO have jointly
undertaken initiatives to address CHIK in the region. Efforts are ongoing to identify
areas for research and review new technologies best suited to tackle the spread of
disease, discuss and exchange information and technical knowledge on chikungunya.
Efforts are being made to develop regional strategy for prevention and control of
chikungunya. The member states have been urged to develop national strategy and
plan in accordance with regional strategy as integral part of national vector-borne
disease control programme. They are strengthening capacity in dengue prevention and
control programme which will contribute to an effective CHIK prevention. The WHO
SEARO in collaboration with Member States are taking steps to enhance existing
surveillance systems to include CHIK and mobilize local resources and promote inter-
sectoral approach including private sectors and NGOs to plan and implement CHIK
prevention and control programmes. In July 2007, an informal consultation with experts
from several institutes of India was convened at Regional Office (RO), WHO to review
gaps in prevention and control of CHIK. This resulted in report of research priorities on
Dengue and chikungunya fever. During the same period draft guidelines for prevention
and control of chikungunya fever were developed by WHO SEARO. Presently these two
documents are being finalized in consultations with experts from Member States.
In addition, WHO SEARO is actively involved in capacity development and resource
mobilization including exploring the Asia Pacific Strategy for Emerging Diseases for
Chikungunya prevention and control programmes. The efforts to strengthen capacity
building for implementation of IHR (2005) in member states will lend support to

development of an effective surveillance system in Member States.

CONCLUSIONS
The prevention and control of two viruses, HEV71 and chikungunya, in the
SEAR represents striking similarities despite contrasting viral characteristics and modes

of transmission. Both the viruses have re-emerged in the last few years probably



because of antigenic shift and have become more pathogenic and have been
implicated in major outbreaks leading to considerable social, economic and public
health consequences. In absence of vaccines, behavioural change and public health
education are the cornerstones for prevention and control of CHIK and HEV71,
maintaining clean environment and controlling mosquito breeding for CHIK prevention
and observance of good personal hygiene, cleaning and disinfection of premises and
articles both at home and at preschool centers for HEV71. Both the viruses require
investments in laboratories and development of a sensitive surveillance system to
provide early warnings for impending outbreaks and interrupt virus transmission. This
will require a concerted effort from WHO SEARO and Member States to develop

regional strategies for prevention and control of HEV71 and chikungunya.

Note: At the time of writing this paper, reports of an outbreak of suspected
chikungunya in Indonesia (starting in December 2007)20 and a death due to HFMD with
cardio-pulmonary involvement related to HEV71 (out of six reported cases in 2007)"

have been received. These reports, however, need further confirmation.
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Measuring drug resistance in tuberculosis

Tuberculosis Unit, Department of Communicable Disease, WHO Southeast Asia Regional Office

Drug resistance in tuberculosis has been known for as long as anti-TB drugs
have existed. In the modern era, the availability of short course chemotherapy using a
class of drugs known as rifamycins in combination therapy revolutionalized tuberculosis
control, as the great majority of patients could be cured in under 9 months, about half
the time previously required. However, resistance to rifamycins quickly emerged.
A growing subset of patients was reported to have resistance to the most potent anti-TB
medications, rifampicin and isoniazid, among whom clinical response to short course
chemotherapy was very poor. Patients with isolates resistant to isoniazid and rifampicin
were defined as having ‘multi-drug resistant tuberculosis’. In the early 1990's large
outbreaks of multi-drug resistant tuberculosis (MDR-TB) in hospital settings around the
world focused attention on the emerging problem of drug resistance in tuberculosis.
Drug resistance data were increasingly reported in publications from a multitude of
settings but due to the variety of methods employed measuring national or global

magnitude was impossible.1

Why seek to measure drug resistance in tuberculosis? The overall goal of
monitoring drug resistance in tuberculosis is to evaluate TB programme performance
and provide information which can be used to guide public health action to reduce
morbidity and mortality and to improve public health. Surveys of resistance to anti-
tuberculosis (TB) drugs can be conducted at relatively low cost to a TB programme,
and have the potential to yield many direct and indirect benefits to countries. The direct
benefits come from measurements of the prevalence of resistance in the population
and thus quantification of the problem in terms of lives and cost, which allows
appropriate interventions to be planned. Surveillance for drug resistance also provides
a mechanism through which the effectiveness of the national TB programme can be
monitored. This information is instrumental in informing important policy decisions. The
indirect benefits of surveillance may be even more substantial. The capacity of the

national reference laboratory (NRL) is strengthened through surveillance activities,



as are relationships within and outside the national TB control programme (NTP).
Notably, surveillance activities have stimulated collaboration among peripheral
laboratories, leading to the formation of functioning networks within countries, and have

promoted synergism between the networks and care providers in the NTP.

Drug resistance can be monitored either through continuous surveillance by
provision of diagnostic culture and drug susceptibility testing to all TB patients, or
where infrastructure is not widely available, through periodic surveys. While any
individual hospital can evaluate drug resistance by looking at their laboratory data,
there is very little public health value in estimation of the prevalence of drug resistant
tuberculosis in individual institutions, as the data is not representative of the drug
resistance situation in the larger community. Unless all tuberculosis patients in a given
area are ensured equal access to drug susceptibility testing and that information can
be collected for surveillance purposes, for the purposes of national public health

response planning nationally representative surveys are recommended.

For the purpose of estimating the global burden of drug resistant tuberculosis,
many high-quality nationally representative surveys are required. In 1994, the World
Health Organization (WHQO), the International Union against Tuberculosis and Lung
Disease (IUATLD) and other partners launched the Global Project on Anti-TB drug
resistance surveillance. The aim of this project is to determine the prevalence, patterns
and trends of TB drug resistance globally. A standardized methodology was developed
based on three pillars;2 sample sizes accurately represent the area under survey, use
of standard laboratory methods and quality assurance of laboratory results through an
international network, and cases distinguished based on treatment history. Ultimately
the goal of the project was to improve the performance of national TB control programs
(NTP) through policy recommendations on patient management. This project measures
in-vitro drug susceptibility (DST) to four of the six first-line TB drugs, namely isoniazid

(INH), rifampicin (RMP), streptomycin (SM) and ethambutol (EMB).

A network of laboratories was developed in conjunction with the second pillar

of the project and named the supranational laboratory network (SRLN).3 This network is



currently comprised of 25 laboratories and coordinated by a centre in Antwerp,
Belgium. The SRLN participates in annual proficiency testing and has a mandate to
assist national reference laboratories through laboratory assessments; proficiency
testing, and quality assurance of results from drug resistance surveys as well as
provide other technical guidance as necessary. Standardized software for data entry
and analysis has been developed and circulated globally, to facilitate the collection of

high-quality data from participating countries.

Since its inception in 1994, the scope and objectives of the WHO/IUATLD
Global Project on Anti-Tuberculosis Drug Resistance Surveillance have expanded, on
the basis of the many lessons learnt over ten years of surveillance and the amount of

. . . . . 4,5,6,7,8
epidemiological, laboratory and resistance data now available.

Approximately half of the countries currently reporting data to the Global
Project are reporting continuous surveillance data derived from laboratory diagnosis.
The other half of countries are reporting data from periodic drug resistance surveys,
and a handful report data from sentinel surveillance systems. Over 8 years, survey data
included in the Global Project has covered 58% of the world’s population, and 61% of

the world’s estimated tuberculosis cases.

WHO / IUATLD Global Project Coverage, 1994-2002
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In the Global Project, cases are distinguished by clinical history as either new
or having had at least one month of anti-TB treatment. Those instances of drug
resistance occurring among new TB cases are taken as representative of transmission
of drug-resistant disease. This is considered the best measure of the underlying burden
of drug resistant TB, and also as the best measure of efforts to control the spread of

drug resistance.

Prevalence of MDR-TB among new TB cases, 1994-2002
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These data have helped identify areas of high prevalence of drug resistance,
as well as provided valuable information for policy development. Data has been
identified about the trend of drug resistance, and ‘hot spots’ have been identified where
the prevalence of drug resistant tuberculosis may be rising. Most importantly, they have
served to raise key questions about the behavior, emergence, and control of drug
resistance. These questions can only be addressed through continued expansion of

routine surveillance and well organized operational research.

The Global Project has actively catalyzed changes in policies and
programmes for TB control. DOTS-Plus,” a strategy for the management of drug-
resistant TB, was a result of Global Project findings, recognizing the need to mitigate

the spread of drug resistance through the development of a strategy to treat resistant



cases, supplementing DOTS expansion efforts. The results of the pilot phase of DOTS-
Plus have been evaluated and incorporated into the larger DOTS expansion strategy.
The Global Project has also led to improvements in the capacity of many national
reference laboratories and several peripheral networks through the development of
long-term relationships with supranational reference laboratories (SRLs) and
participation in the proficiency testing and other external quality assurance (EQA)

programmes. It has highlighted the importance of a strong laboratory network.

The structure and efforts of the Global Project are being duplicated for
diseases of public health importance for which drug resistance is an increasing

problem, such as HIV infection.
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Prudent Use of Antimicrobials* in Animals — Public Health Concern

G N Gongal, DVM, MScEpid TIP (Veterinary Public Health)

Communicable Disease Surveillance and Response WHO Regional Office for South-East Asia New Delhi

Following the discovery of penicillin in 1944, antimicrobials have been used
increasingly for the prevention and treatment of infectious diseases in human and
animal populations. Today, more than 15 different classes of antimicrobials are known
and over 100 antimicrobials are available for use in infected patients. Antimicrobials are
sometimes used to treat plant diseases. Antimicrobials are also used in industry, e.g. to
eliminate bacterial growth on the inside of oil pipelines. It is estimated that about half of
the total amount of antimicrobials produced globally is used in livestock.

Animals need antibiotics for all the same reasons as humans and strategies
must be put in place to preserve their efficacy. The use of antibiotics in animals has
raised controversy, particularly with respect to their use as feed additives to promote
growth of livestock. Antimicrobial growth promoters are not considered as drugs and
are licensed, if at all, as feed additives. The use of antimicrobials for growth promotion
has arisen with the intensification of livestock farming.

The improper use of antimicrobials either in human or veterinary medicines
acts as a natural selection pressure that favors the survival and reproduction of
resistant bacteria. Therefore, the use of antimicrobials increases the proportion of

resistant bacteria in a population.

Warning signs of antimicrobial resistance began to appear in the middle of the
last century, and by the 1990s various reports had signaled the dangers of excessive or
inappropriate use of antimicrobials in clinical medicine and of the use of antimicrobials

in animal feed as growth promoters.

Today, antimicrobial resistance is a serious and growing public health
problem. Because of cross-continental travel of both humans and goods, antimicrobial

resistant bacteria are spread from one country to another.



Overuse and misuse of antimicrobials has raised concerns for the development of
resistant strains of intestinal tract bacteria that could spread into surface and groundwater
from leaking animal waste storage pits or from waste applied to the land. Sapkota,et al.
reported that antibiotic resistant bacteria in both surface and groundwater are higher down

stream from a swine feeding operation in the Mid-Atlantic region of the United States.

Nothing in the area of antimicrobial use has generated more vigorous debate
recently than the use of antimicrobials in animals, especially food-producing animals.
Essentially two positions have emerged. The first states that resistance to antimicrobials
of human importance has been generated in animals, is spread to humans with the
potential to cause major harm, and therefore we must take action to minimize it. The
second position states that antimicrobial resistance has been generated in animals, but
the evidence that it has spread to humans and caused major harm is minimal or non-
existent, and therefore no action is required, and further that the action taken to date is

unwarranted.

Both agree that antibiotic resistance has been generated in some food
animals. No matter what opinion might be held, amplifying resistance to human

antibiotics in food animals is inherently problematic.

Much debate revolves around the rates of transmission of resistant strains to
humans. The debate continues as there are virtually no studies that accurately quantify

these rates.

Observations

Generally, antibiotics with a broad spectrum of activity lead to development of
resistance in non-target microorganisms more rapidly that those with narrow spectrum,
because they exert a selection pressure on a greater number of micro-organisms. Use
of antimicrobials in high concentrations for a short time, such as when ftreating sick
animals, are less likely to lead to resistance than low dosages for a long time, such as

in growth promotion.



National statistics on the amount and pattern of use of antimicrobials in human
medicine or elsewhere exist in only a few countries.

Antimicrobials are available over-the-counter in many countries and may be
purchased without prescription. Inefficient regulatory mechanisms or poor enforcement
of regulations, with lack of quality assurance and marketing of substandard drugs, are
important contributory factors to development of antimicrobial resistance.

The four types of bacteria most commonly associated with antimicrobial
resistance are Salmonella, Campylobacter, Escherichia coli and the enterococci; these
bacteria are likely to be transmitted frequently from animals to humans. Gassner &
Wuethrich demonstrated the presence of chloramphenicol metabolites in meat
products. They concluded that a link with the presence of these antibiotic residues in
meat and the occurrence of aplastic anaemia in humans cannot be ruled out.
Chloramphenicol has been banned for use in food animals in USA over a decade ago
and in the European Union since 1994. Veterinary use of chloramphenicol in most
developing countries is still unregulated.

With the emergence of vancomycin-resistant strains of Enterococcus bacteria
in many hospitals around the world, the question arose if the use of vancomycin in
agriculture could have compounded the worsening problem. Studies in several
countries, including the United Kingdom and USA, have demonstrated the association
between the use of antimicrobials in food animals and antimicrobial resistance. Shortly
after the licensing and use of Fluoroquinolone, a powerful new class of antimicrobials,
in poultry, fluoroquinolone-resistant Salmonella and Campylobacter isolations from
animals, and shortly afterward such isolations from humans, became more common.

Already in 1986, Sweden banned the use of all animal growth promoters.
Because of the health threat from vancomycin-resistant enterococci, Denmark banned
use of vancomycin as an animal growth promoter in 1995. Before it was banned, 80%
of Danish broiler chickens had enterococci resistant to the human antibiotic
vancomycin, a close relative of avoparcin. In just three years the prevalence of
vancomycin-resistant enterococci in Danish poultry fell from over 80% to under 5%. The
European Union banned all antimicrobial animal growth promoters which are also used

in human medicine in 1997. After the ban, prevalence of resistant Enterococcus in



animals and food, particularly in poultry meat, fell sharply. All uses of antimicrobials for
growth promotion have been banned by the European Union from January 2006.

The Alliance for the Prudent Use of Antibiotics concluded that all antimicrobial

use (in animals, agriculture and humans) contributes to the problem of antimicrobial
resistance in microbes.

World Health Organization (WHQ), jointly with other organizations such as the
United Nations Food and Agriculture Organization (FAQ) and the Office International
des Epizooties (OIE), developed global principles (recommendations) for antimicrobial
use in agriculture. Elimination of antibiotics as growth enhancers for food animals would
greatly alleviate the resistance problem. Therefore, WHO recommended reducing
animal antibiotic use for growth enhancement in 1997. The overall aim of this activity is
to minimize the potential negative public health impact of the use of antimicrobial
agents in animals used for human food, whilst at the same time providing for their safe
and effective use in veterinary medicine.

WHO is enhancing foodborne disease surveillance and antimicrobial
resistance testing of foodborne bacteria. The laboratory strengthening focuses on

salmonellosis and antimicrobial resistance surveillance in foodborne Salmonella.

Conclusion
Antibiotics that are ‘critical’ or ‘last-line’ drugs for serious human infections
should not be used in food animals or agriculture. The use of antibiotics for

prophylactic purposes in animals should be kept to a minimum.

Recommendations

Elimination of antibiotics as growth enhancers for food animals would greatly
alleviate the resistance problem. Less antibiotic use in food animals leads to less drug
resistance in people.

There is a need of multi-disciplinary approach to containing antibiotic
resistance by involving expertise in infectious disease medicine, microbiology,
pathology, clinical pharmacology, pharmaceutical industry and consumers.
Containment of antimicrobial resistance will require national and local efforts to reduce

use of antimicrobials.


http://www.antibioticresistance.org.uk/ARFAQs.nsf/c142977c99209f3680256c91003fdf4a/013402de5502996f80256cb7005aa911?OpenDocument

Good data on antibiotic resistance are lacking. Surveillance should target
micro-organisms of both veterinary and public health importance. It is encouraged to
also gather data from samples collected at random from farms, slaughterhouses, or
food in order to investigate the prevalence of resistance in veterinary pathogens,
zoonotic pathogens and sentinel organisms.

Antibiotic sensitivity trends should be monitored over time, and such
monitoring used to guide clinical judgement on antibiotic usage.

The indiscriminate use of antibiotic combinations should be avoided because
of the potential for increased toxicity, pharmacological antagonism, and the selection of
resistant organisms.

In considering phasing out or banning antibiotic growth promoters, the quality
of any alternatives, either on the market, that could be developed or that are available

illegally, must be assessed.

*In this paper, we refer to synthetic antibiotics as antimicrobials.
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