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Introduction

Rabies has been known to humankind for at least 4000 years. In
Eastern culture, rabies was considered a “curse,” ordained by destiny,
to be treated by mystics and mendicants, but inevitably ending in
agonizing, torturous death [1,2]. Around 59,000 rabies deaths still
occur annually, and rabies remains a significant public health problem
in many countries in Asia, South and Central America, and Africa,
where unvaccinated, unowned, and stray dogs roam freely [3]. The
highest-risk countries for travelers include Bolivia, China, Haiti, Nepal,
Philippines, Pakistan, India, Sri Lanka, Thailand, and Vietnam. Most
human rabies infections in the Americas and Europe are due to rabid
wild animal bites, including bats [4]. Rabies has the highest fatality rate
of any infectious disease. Although great strides have been made in
making safe and effective vaccines, these do not reach all those ex-
posed, hence the mortality due to rabies continues unabated.

Zero by 30 plan

In 2018, the World Health Organization (WHO), Food and
Agriculture Organization of the United Nations (FAO), the World
Organization for Animal Health (WOAH) (known collectively as the
Tripartite), and the Global Alliance for Rabies Control (GARC) ad-
vocated a ‘One Health’ approach to ending canine rabies by 2030 that
called for “collaborative efforts of multiple disciplines working locally,
nationally, and globally, to attain optimal health for people, animals
and the environment" [5-8]. Interrupting the transmission of rabies
from dogs to humans using a holistic approach has achieved rabies
elimination in many middle-and high-income countries (including
countries in western Europe, North America, some countries in Latin
America (Uruguay, Chile, Costa Rica, Mexico, and Panama) and parts of
Asia such as Japan and Malaysia) by combining mass dog vaccination
and provision of human postexposure prophylaxis [9].

Challenges in low and middle-income countries (LMICs)

Over 150 countries where rabies is endemic are far from achieving
this goal by 2030. The reasons are manifold and include limited
prioritization with inadequate political will, restricted financial re-
sources for procuring vaccine and RIG, insufficient training of health
care providers and animal vaccinators, and under-resourced veterinary
services. The significant burden of unowned dogs in LMICs is challen-
ging and needs to be addressed ethically. Municipal authorities fre-
quently respond by dog culling, which has never succeeded in sustained
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dog population reduction. An essential component of a successful One
Health approach is community engagement [10,11].

Rabies following bites from unowned dogs is unacceptably familiar in
LMICs; health centers for postexposure prophylaxis (PEP) are few and
often far from the scene of exposure. Children, especially boys under 15
years of age are most affected as they typically play in the streets or the
rural countryside, are compassionate towards ill animals, or cannot ef-
fectively defend themselves against an attacking animal [10].

The delay in reaching a center, or fear of multiple painful and ex-
pensive injections often results in delayed or no care. Dog-bite victims
and health care providers (HCPs) are frequently deluded into believing
that “all is well” until weeks later when rabies symptoms start. By then,
it is too late to reverse the effects of the virus. Many HCPs have not kept
pace with currently recommended PEP schedules. For example, data
collected from the Emergency Departments of two of Karachi’s large
hospitals has identified gaps in clinical and public health practices
where rabies PEP following dog bites is grossly inadequate [10]. Most
countries import vaccines and rabies immune globulin (RIG) but face
governmental hurdles, customs clearance delays, cold chain disrup-
tions, and currency fluctuations, resulting in erratic supplies and
stockouts. Rabies immunoglobulin supplies are perennially in short
supply in many LMICs.

Strengthening PEP delivery

Safer and effective vaccines have been available since the 1980s. The
established intramuscular regimen is prohibitively expensive and un-
sustainable in many LMICs with high throughput clinics. The 2018 WHO
position paper on PEP and PReP recommends an alternative low-dose one-
week intradermal injection schedule that is safe, effective, and economical,
reducing the volume of vaccine consumed by 20-50 % (depending upon
the volume of vaccine in the ampoule) [12-14]. Governments should
ensure that vaccine is provided free or at least heavily subsidized. HCPs
must be trained in wound washing, risk assessment, rabies im-
munoglobulin (RIG) infiltration, correct intradermal injection technique
according to schedule, and advising on the need for subsequent vaccina-
tions. Surveillance of human and dog rabies and data management must
be strengthened within national rabies control programs [15].

GAVI, the Vaccine Alliance [15-18]
For rabies-endemic countries with frequent stockout of human ra-

bies vaccines, GAVI and its partners have finally offered support for
vaccine PEP. All Gavi-eligible countries can apply to purchase vaccine
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and related supplies, excluding RIG and dog vaccines. Countries
without an existing national rabies control program may apply during
the first application round, but a national program may be required in
subsequent submissions. This could be the needed circuit breaker for
achieving the 2030 goal.

Elimination of canine rabies deaths in humans is still distant but
achievable with a serious, concerted effort by health services at all le-
vels [19].
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