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The Asian Rebies Expert Bureau (AREB) i an indonmal netaork of experts In rabses. The members are from nine Asian countries, Bangladesh,
China, India, Indonesia, Palistan, Philippines, Sri Lanka, Thadand, and Viet Nam, The first meetng of the ARESB wes held at Cebu in the
Philippines in June 2008, The second meeting of the AREB was held at Shanghas, in the Peoples Rapub&cofChlm, in July 2005. The third
meeﬁmolmeﬁswnﬂabmExmewmu(ARr.B]washdda:NcwDehmhdhin&memb«ZD% Thed" Mlmwiaidu@angkdc
In Thalland, in September 2007, The 5" meeting of the AREB was held at Ho Chi Minh City In Vietnam, in November, 2008. The 6 meeting
of the ARES was held &t Manlla, in November 2009,

AREB has mel annualy since 2004 to compile the projects driven during the year and challenge points of view and discuss their experences
with the aim of (a) Improving clinical practice and finding solulions adapted to the Asian situation and context; (b) Defining appropriate
responses 10 the rabies tssue m their respective countries, induding quality requirements for clinical practios and biclogicals; (c) Defining best
clinical management practices In local situations; (d) Improving mblkes awareness in their respective countries and in Asia; (e) Inproving health
education on rables =o that pafients seek appropriste medical care immmediately, (f) Improsving access to quallty treatments.

Abstract

Nﬁcﬂnbmnmlmcmdﬁukhn%laﬁxpcrt&:mw (AREB) held al Manila, in the Philippines, the AREB reviewed the implemen-
tation of programms for rabies presention, control, and elimination in Asla. They strongly the “one health” approach, combining
increased public awareness, community involvernent, pre-exposure proptylax (PEP) progranms in children living in endemic amas, im-
proved dog bise management and sccess to post-exposure prophylaxis (PEP) for hurmnans, as well as extended dog vaccinaGion. They calied for
stronger PYEP recommendations for children and diear { non ambiguous), simplified PEP regimens Induding modem WHO pre-qualified
vaccines and, in cese of category I exposures, (he use of rabies mmunogobulin [RIG) or possibly monodonal antibody combinations in the

future. They renewed their support fo the Wordd Rabies Day, one of the best opportunities to increase advocacy for rabies control.
Keywords:; rabies, prophylaxis, PrER PEF, rabies immunoglobulin, monodonal antibody, rabies control prograens, Workd Rabies Day

Introduction

Every year, rabies kills an estimated 55,000 people
worldwide, the majority (57%) of deaths occur in Asla
[1]. In 2009, the Philippines was selected as the host
country for the 6™ meeting of the Asian Rabies Ex-
pert Bureau (AREB), which was held in Manila from
9% to 12tn November, 2000,

Since its creation in 2004, AREB has met annu-
ally to review recent progress in human rabies pre-
vention, explore new alternative strategies and meth-
ods for reducing the rabies burden, establish com-

n initiatives, and advocate for rabies control in Asia
[2-5]. In 2008, AREB published the results of an epi-
demiological survey that included more than 4,300
subjects in eight Asian countries, and confirmed the
urgent need to increase rabies awareness in the popu-
lations exposed to the risk of rabies [6]. Currently,
AREB has gained an international recognition, and
was Invited to participate in the Partners for Rabies
Prevention Group, and to other major international
meetings {the 2™ Rabies in Asia conference ~ RIACON
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2009, Hanol, Viet Nam, September 9-11, 2009 and
the 20" International Conference on Rabies in the
Americas — RITA, Quebec, Canada, October 19-23,
2009), to present its achievements, AREB has also
been invited to participate in various working groups.

1. The Philippines at the forefront of the
fight against rabies

With 250 human rabies deaths reporied in 2008,
rabies is considered a serious health problem in the Phil-
ippines. At least one-third of these deaths occurred in-
children under 15 years of age. Mostcasesaietxansmlt-
ted by dogs; 1900(Danhnalblteswerereporhadto&\e
National Center for Disease Prevention and Control
(NCDPC] in 2008, 50% of which involved children.

One highlight of the Manila meeting was the en-
thusiastic acknowledgment of tha commitment made
by the Philippines government to support rabies con-
trol efforts. Dr Yolanda Oliveras, Director IV, NCDPC,
Department of Health (DOH), stressed that the coun-
try strengthened its National Rabies Prevention and
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Control Program by enacting it into law in 2007, with
the aim of eliminating rabies by 2020, and that sev-
eral pilot projects had already been initiated.

The recent launch of a project for a rables-free
Visayas, one of the three island groups in the Philip-
pines, with a population in excess of 17 million (19%
of the Philippine population) was discussed. Almost
one-third of the total cases of human rables in the
Philippines oceur in this region. The project, coordi-
nated by WHO and funded by the Bill & Melinda
Gates Foundation, is conducted by the Department
of Health, the Department of Agriculture and the lo-
cal governmental units working in collaboration. It
aims to prevent human rabies through the con-
trol and eventual elimination of canine rabies.
The strategy is based on community participation and
relies on increasing dog vaccination coverage while
concomitantly optimizing management of humans
exposed to rabies. It also includes promotion of local
community involvement, ‘responsible pet ownership’
and increased education on how to prevent rabies,

In Bohol {one of the Visayas Islands, with a total
population of 1.4 million), the Rabies Prevention and
Eradication Program is already in progress. This four-
vear project (2007-2010) is supported by the national
government and the Bohol Provincial Government,
the Alliance for Rables Control and a private Swiss
foundation. It was the first to utilize a “one health
approach” to prevent and control rabies in the Phil-
ippines. A survey of the progress indicated that ra-
bies has been successfully included in the elementary
school curriculum; 71% of the dogs have been vacci-
nated; and 85% of the households are aware of ac-
tivities related to dog rabies control. As a result of the
program, no human rabies case has been reported
on Bohol in 2009, whereas approximately 10 human
deaths were reported annually before implementa-

tion of the program.

2. Pre-exposure vaccination for children
living in areas of endemic dog rabies

The main reasons why there is a higher burden of
rabies in children, lies with their habit of playing out-
doors, where they become particularly vulnerable to
dog bites due to their close proximity with the ani-
mals and also because they exhibit provocative be-
havior towards the dogs and cats. Children are less
intimidating to animals, due to thelr smaller size than
the adults, and they are less able to defend them-
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selves or escape when attacked. As a result, they are
more prone to facial attacks and muitiple bites on the
head and neck tegions, the most severe type of expo-
sure with the shortest of incubation periods taken to
develop rabies. Additionally, children are less likely
to report animal exposures, such as licks or scratches
from dogs and cats, to their parents,

Vaccination for pre-exposure prophylaxis (PrEP)
of children living in areas where dog rabies is enzootic
can help prevent a fatal outcome by protecting them
against unreported exposures to rabies virus, and from
post-exposure prophylaxis (PEP) failures due to de-
layed or incomplete PEP. In the case of an exposure
to rabies, only two additional doses of rabies vaccine
are necessary to boost the immune memory in indi-
viduals who previously received a complete pre- or
post-exposure Immunization course, Importantly, no
rabies immunoglobulin administration is required in
persons who have received PrEP.

A rabies PrEP pilot program for school children is
currently under way in the province of Camarines
Sur, in the Philippines. The program was initiated in
the municipality of Cabusao, where the incidence of
dog bites and rabies deaths in children is high, The
program, which is part of the Philippines National
Rabies Elimination Plan, includes education on ra-
bies prevention during elementary school curriculum,
dog vaccination, and improved access to PEP in ad-
dition to PrEP of school children. Three vears after its
implementation, the success of the project is evi-
denced by the fact that 77% of dogs have been vac-
cinated and no human rabies deaths have been re-
corded in Cabusao in 2009. The program Is being
expanded to the adjacent municipalities.

AREB members agreed that the program currently
implemented in Camarines Sur, in addition to the pub-
lished results of the clinical trials conducted in Thal-
land [7] and in India [8] demonstrates that PrEP ra-
bies vaccination of school children is safe, feasible
and brings significant benefit to the'community, pre-
venting deaths in children which are avoidable. They
strongly recommend PrEP for children living in areas
where canine rabies is enzootic. Protecting these chil-
dren through vaccination should be considered as a
public health duty. Rabies PrEP .is widely recom-
mended for travellers staying only for a limited time
in rabies endemic areas; the same level of protection,
must be applied to children who live in canine rabies
endemic areas and are at higher and constant risk.
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AREB proposed to support a new comprehensive
demonstration project of PrEP vaccination of school
children, to be implemented in The Philippines in early
2010. The expected outcome is:

To complement the clinical experience and con-
firm the feasibility of pre-exposure strateqy,

To confirm the efficacy of such programs in areas
where dog rabies has not been eliminated,

To advocate for similar policies thus lowering the
burden of human rabies.

This project aims at complementing the current
experience, confirming the feasibllity of the PrEP strat-
eqy and evaluating its efficacy of PrEP in preventing
rabies in children living in areas where dog rabies has
not been eliminated.

Administration of PrEP to infants is an alternative
approach to vaccinating school age children and has
the advantage of protecting children at an earlier age.
Clinical trials conducted in Thailand [9] and in Viet
Nam [10,11] have shown that rabies vaccine can be
administered at the same time as routine pediatric
vaccines, e.g.; the Japanese encephalitis vaccine (9],
or the combination vaccine against diphtheria, teta-
nus, pertussts, and poliomyelitis (DTP-IPV) [10,11].
Its integration into the Expanded Program of Immu-
nization (EPI) would facilitate access to the targeted
population and minimize operational costs. AREB
members thus recommended that demonstration
projects should be conducted to evaluate the feasibil-
ity of introducing rabies vaccination into the EPI in
countries where the risk of rabies is high.

PYEP implementation is not intended to
eliminate the need for management of rabies
exposure, nor compromise vaccine availabil-
ity for PEP. PrEP programs must be coupled
with complementary strategies aiming at in-
creasing dog vaccination coverage, raising
PIQ’“C awareness and education, and increas-
ing access and compliance to PEFR.

In Thailand, where the number of rabies deaths
decreased from 200-300 in the early 1980s to less
than 20 annually nowadays, due to outstanding man-
agement of dog bite victims and use of modern cell-
culture vaccines, However, the disease is not yet con-
trolled in dogs [12); as 500,000 bite victims still re-
quired rabies PEP in 2008, Consequently, large-scale
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pre-exposure immunization of children has been ad-
vocated to further reduce the number of rabies deaths
that cccur mainly in children but financial barriers
have hindered its implementation until now. Cost-ef-
fectiveness studies have shown that childhood immu-
nization programs increase the total annual expense
of immunization {PrEP and PEP), but the cost gradu-
ally decreases, and in the long term would be equal
to that of PEP without childhood immunization [13].
Another cost analysis showed that the fotal expense
would reach a balance after 15 years and that the
time required to reach the breaking point can be short-
ened proportionally to the success of the dog popu-
lation control,

AREB members agreed that cost-effectiveness stud-
les as well as studies on the real burden of rabies on
public health could be helpful for decision making
with respect to PrEP introduction. They request WHO
to strongly recommend PrEP vaccination for children
living in areas where dog rabies is enzootic as this
would support the effort of the affected countries in
raising funds from national and interational organi-
zations for PYEP implementation.

3. Monoclonal antibodies as a solution to
the poor accessibility of rabies immu-
noglobulin

Administration of rabies immunoglobulin {RIG) is
necessary for the success of PEP in cases of severe
exposure (WHO category lll [14]). Passive immuni-
zation using RIG provides immediate protection until
the Immune system can develop its own rabies virus
neutralizing antibodies in response to vaccination,
Nevertheless, RIG is dramatically underutilized in ra-
bles endemic areas. This is mainly due to the fact that
highly purified RIGs, prepared from human or equine
serum, are in short supplv and not always accessible
in Asian countries. In addition, equine RIGs are often
considered as ‘unsafe' due to the commercialization
of poorly purified or under-potent products produced
locally. This creates a lack of trust from health profes-
sionals and patients even to the most modemn highly
purified equine RIG. Finally, RIG is also considered
by some sectors as a non compulsory step of PEP
(just “nice to have™) due to the lack of education across
all sectors of society. Data on vaccine and RIG sales
in the AREB region indicates that RIGs are used in 2-
10 % of the PEP. while it is estimated that 48% of
rabies exposures were identified as category lll in the
survey completed by AREB [15].
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The development of monoclonal antibodies (mAbs)
may bring a solution to the RIG accessibility. AREB
members discussed the combination of two human
mAbs with rabies virus neutralizing activity, developed
by Crucell and Sanofi Pasteur. The definitive added
value of combining two antibodies is their ability to
bind to two distinct epitopes on the rabies virus glyco-
protein, providing a good coverage of natural rabies
isolates, which may not be achleved when using a single
mADb. Phase | ciinical trials conducted in the USA and
in India showed that the mAbs combination is safe and
well tolerated when given alone or in association with
rabies vaccine. lts neutralizing activity was comparable
to human rabies immunogiobulin {HRIG), currently
considered as the gold standard [16].

Two phase [l clinical trials have been performed
with these mAbs: one study in healthy adults in the
USA, and another among a healthy paediatric popu-
lation in the Philippines, confirming that this mAbs
combination is safe and well tolerated. All participants
in the studies, who were given the antibody combi-
nation, reached adequate levels of anti-rabies neu-
tralizing activity, similar to those observed in subjects
given HRIG.

AREB recognized that rabies mAbs can bring a
change in the PEP for category 1ll exposures in Asia.
Since they can be produced in large quantities, they
would be more largely accessible in endemic areas.
Rabies mAbs could even fully replace currently
available RIGs, if their safety, immunogenic-
ity and efficacy are established in phase Il
studies and if their activity against circulating
rabies strains is confirmed.

4. The evolving situation in Asia

AREB acknowledged and supported the resolu-
tion to eliminate rabies by 2016 adopted by Sri Lanka,
and that of the Asean plus three countries and India
to eliminate rabies by 2020.

$ome Asian countries, however, have not
vet adopted rabies control policies and sheep
brain vaccine is still produced and/or used in
Bangladesh, Pakistan and Myanmar,

Areas having Rabies occurrences has ex-
panded in size, in some regions, e.g. in Bali,
in Indonesia, formerly a rabies free island,
where it has claimed more than 20 human lives
since its introduction in 2008.
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The situation in China was presented during the
AREB meeting. In this country, the number of reported
human rabies cases had declined annually between
1990 and 1996, with the lowest number of cases re-
ported in 1996 {n = 159}. Since 1997, however, the
fatality rate has increased exponentially with a peak
of 3,300 natified human rabies deaths in 2007. With
an estimated 80-200 million dogs living in China [17],
and 85-95% of human rabies cases were ascribed to
dog bites, the domestic dog plavs a pivotal role in
rabies fransmission, Human cases are reported in all
provinces of China, except Qinghai, with most cases
in southern China, where the human-to-dog ratio is
substantially greater than in the rest of the country. A
well established internet-based national reporting sys-
tern is in place for notifiable diseases, including ra-
bies and a sentinel surveillance system was established
for rabies in 2005. An investigation conducted recenthy
by the China Center for Disease Control and Preven-
tion showed that only 32% of victims of a category Il
animal bite receive adequate wound treatment and
31% are compliant with the full course of vaccina-
tion, presumably because of a lack of awareness.
Recently, the Ministry of Health revised the national
criteria for human rabies diagnosis and the national
guidelines for rabies PER, involving additional official
entities in the National Rabies Control Program.

5. Practical guidelines

Reviewing the studies and proposals for new vac-
cination regimens, AREB members emphasized the
need for clear, simplified PEP protocols - [deally no
more than two IM and two ID regimens. Adding new
PEP schedules increases the complexity of patient
management, although this can also be considered
as improving flexibility for the adaptation of PEP to
specific situations. More precise indications on the
“gold standard” of WHO recommendations and a
flow-chart with a decision-making tree are needed in
order to help choose the most reliable PEP for par-
ticular circumstances. AREB members acknowledged
the promising results of a new intradermal (ID) PEP
regimen, “one week, 4-site”, developed by the Thai
Red Cross and the Queen Saovabha Memorial Hos-
pital in Bangkok, Thailand, that can be completed
within one week (4-site ID injections on days 0, 3,
and 7). With this protocol, the gesmetric mean titre
of rabies neutralizing antibodies on days 14 and 28
was significantly higher than with the WHO approved
and widely used updated Thai Red Cross (TRC) regi-
men (2-site [D injections on each days 0, 3 and 7,
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and 28). AREB members recognized that reduc-
ing the number of clinic visits and shortening
the time to complete the PEP vaccine sched-
ule would not only reduce costs for the pa-
tient but may also help increase compliance
with the complete course of PEP.

AREB members stressed, however, the necessity
to ensure that each patient receives the minimum
amount of antigen necessary for inducing an immune
response, independently of the rabies vaccine used
and the volume of solvent used to reconstitute it, as is
the case for any other currently used vaccine. They
thus consider that the ID dose must be pharma-
ceutically defined by its potency (IU/ID dose),
and not only by a volume, which is currently
the recommendation in international guide-
lines. This requires defining a standardized and re-
producible measure of this potency, as recommended
by biological standardization committees. AREB
members from Thailand, Sri Lanka and the Philip-
pines reported that a minimum potency per [D dose
is defined in their respective countries, and that this
regulation is effectively implemented and followed by
vaccine producers, thus confirming its feasibility

6. World Rabies Day

Before ending the meeting, AREB members re-
newed their support to the World Rabies Day. Held
on September 28" each vear, this initiative aims to
strengthen rabies public awareness, prevention and
control and mobilize resources for carrying out these
activities. In 2009, events were reported for World
Rabies Day in 105 countries, and over 200 countries
visited the related website to download educational
information. This workdwide event is the best oppor-
tunity to advocate for rabies control. In Pakistan, World
Rabies Day was used in 2007 and 2008 to raise ra-
bies awareness among the general public. This year,
the focus was put on health care givers with the theme
"Managing dog bites the right way saves lives” Thanks
to these efforts, rabies surveiilance has begun In Pa-
kistan, and an increasing number of rabies centers
are using modern cell-culture vaccines. Similar actions
can be observed all around the world, making realis-
tic the objective to reach a “rabies free world™ [18,19].
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Association for Prevention & Control of Rabies in India (APCRI)

Assoclation for Prevention & Control of Rabies in India (APCRI) was founded on 17th April, 1998 & is registered as a
scientiflc soclety under the Kamataka Societies Act S-No 439, 2000-01. It is an association of professionals, scientists &

others who are committed to the elimination of rabies from India.

o

10.
11.
12.

Goal: Rabies Free India by 2020.
Activities till date

Annual Conferences on 6th July (World Zoonosis Day) or near about (On Saturday and Sunday only):
Kolkata (1999), Bangalore (2000), Ampitsar (2001), Jaipur {2002}, Bhubaneswar {2003), Kolkata (2004), Shimla
(2005}, Jamrmu (2006), Hyderabad (2007), Lucknow (2008), Thiruvanantapuram (2009) and New Delhi (2010).
Workshops, Seminars & Training Programmes:

National workshop for APCRI trainers in modern WHO approved rables prophwlaxis at NIMHANS, Bangalore
(2001).

National seminar on "Intradermal Rabies Vaccination”, KIMS, Bangalore {2003).

National workshop on “Developing guidelines for Rables Prophylaxis” at Hyderabad (2006).

National workshop on “Rabies Prophylaxis “at Alleppey, Kerala (2006),

National workshop on “Rabies Immuneglobulin (RIG) Administration™ at KIMS, Bangalore (2008).

National Seminar on Rabies Vaccines: Important Issues, at Visakhapatnam (Vizag), Andhra Prmadesh (1st March,
2009),

National Workshop on Development of IEC Materlal on Prevention of Rabies for School Children and Public
at Mysore, Karnataka { 20th & 21st March, 2010).

Publications : APCRI Joumnal (Blannual) & APCRI News Letter (Biannual).

Research : WHO sponsored “National multicentric Indian rabies survey” (2004).

Award : APCRI was henoured with “Chiron vaccines award 2000" for its contribution to prevention & control
of Rabies in India.

APCRI in assoclation with Indian Academy of Paediatrics (IAP) and Rabies in Asia (RIA) Foundation,
formulated the IAP Guidelines for Rabies Prophytaxis in Children (2008)

Slides on "Rabies Prophylaxis — Current concepts & Recommendations” prepared by an expert consultation
(2001), Revised in 2006 & now available on wwaw.apcri.org

Observed "World Rabies Day" In 8th September, 2007, 28th September 2008 and 28th September, 2009 all
over the country.

WHO-APCRI survey on Post Exposure Prophylaxis modalities in India (2007).

APCRI is regularly organizing Zonal/ Regional conferences & CME programmes.

APCRI played a major role in implementation of Intradermal Rabies Vaccination {IDRV) in the countn,.

Manual on Rabiles Immunoglobulin (RIG) Administration published in February, 20009,

* KEEER X
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The APCRI Journal is ;Jublished twice a vear. Once in January
and again in July,

the form of Original Articles and Review Articles, Brief Reports, Case Reports,
Personal Viewpoint, Letters to the Editor, Notes and News, Your Questions and
Book Review.
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Kolkata. 700029, INDIA,
Telephone: 91- 33-24405826, Mobile Phone: 91. 9830212694,
E-Mail: amlan_kolkata29@ vediffmail.com

21



