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Improving the provision of rabies post-exposure prophylaxis
In 2015, WHO and its partners set the ambitious objective1 
to reach zero human deaths from dog-mediated rabies 
by 2030, after the concept of effective One Health 
interventions.2 Mass dog vaccination is expected to 
be an important part of any successful strategy.3,4 In 
The Lancet Infectious Diseases, the WHO Rabies Modelling 
Consortium5 reminds us that effective and timely post-
exposure prophylaxis, administered to humans bitten by 
rabid dogs to prevent the fatal onset of rabies, is another 
essential tool for success.5 Through the analysis of a wide 
range of data collected in multiple countries and the use 
of multilayer mathematical models, the authors show 
that increased investment in post-exposure prophylaxis 
by Gavi, the Vaccine Alliance, would be extremely cost-
effective and could substantially reduce disease burden. 
The study is particularly timely because Gavi is currently 
reconsidering rabies vaccine investment.

Preparation of such assessment required the 
Consortium5 to overcome several major challenges. 
First, any assessment of post-exposure prophylaxis 
needs to account for a very diverse set of factors.6 For 
example, it must be based on a good understanding 
of dog populations, how they are structured, how 
they interact with humans, how they can be affected 
by the spread of rabies, and how that spread might 
be mitigated by dog vaccination.7 Furthermore, the 
likelihood that a bitten person will seek, obtain access 
to, and complete post-exposure prophylaxis treatment 
depends on cultural, economic, geographical, and 
logistical factors (eg, awareness in the population, 
accessibility to post-exposure prophylaxis centres, direct 
and indirect costs, effective stockpiling, and delivery of 
vaccines). Several of these factors have historically been 
poorly characterised and might exhibit strong spatial 
heterogeneities. A major strength of the analysis5 is that 
it benefited from tremendous efforts by Gavi to reduce 
some of these knowledge gaps by supporting rabies field 

studies. Consequently, the diversity of data the authors 
used to build their assessment is quite impressive, 
both in terms of data type and geographical coverage. 
A second achievement of the paper is that the authors 
developed a multidisciplinary modelling framework 
in which these data could be integrated in a coherent 
way, making it possible to generate rabies incidence 
dynamics in dogs and the associated human exposures 
under various epidemiological scenarios, while also 
capturing economic, behavioural, and logistical aspects.5

The new data and modelling framework therefore 
constitute an important improvement to past 
studies; future iterations of the work are likely to lead 
to additional refinements. Of course, still too many 
countries have little or no data available, and more field 
studies targeting these places are needed. Some aspects 
of the assessment could also be improved further. For 
example, in some circumstances, free provision alone 
might be insufficient to increase health-care seeking 
and accessibility. Indeed, the lack of infrastructure might 
make it impossible for exposed populations (especially 
those living in rural remote areas) to travel to clinics and 
access post-exposure prophylaxis,8 even if vaccines are 
freely available. To this regard, further investments are 
needed to improve the accessibility to post-exposure 
prophylaxis via point-of-care and decentralised 
integrated dog bite management centres (IDBCs).9 The 
geographical distribution of these IDBCs is a crucial issue 
in many developing countries and will require important 
efforts from national authorities.8 The education of 
populations to increase awareness and perception 
of the risks related to dog bite exposure and rabies is 
another complex issue that is starting to be addressed 
by stakeholders but should be promoted further.10

Hopefully, Gavi and other national and international 
stakeholders and donors will keep on supporting 
field studies so that all these aspects can be better 
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characterised and accounted for in future assessments 
of rabies control strategies.
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Knowledge advances and gaps on the demand side of 
vaccination 

Vaccination is one of the most successful and cost-
effective interventions for preventing and controlling 
infectious diseases. In addition to providing direct 
protection for vaccinated individuals, vaccination 
also induces indirect protection for the community 
by slowing transmission of diseases.1 This effect, in 
turn, reduces the risk of infection among susceptible 
individuals and helps to prevent disease outbreaks. 
However, the success of vaccines depends on high 
levels of vaccination uptake. Supply-side factors, such 
as inadequate access to vaccines, remain important 
contributors to suboptimal vaccination uptake.2 But, 
ensuring that individuals decide to take-up available 
vaccines is an additional challenge. Several studies 
have shown that increased numbers of individuals 
globally are questioning vaccines, seeking alternative 
vaccination schedules, and deciding to delay or refuse 
vaccination.3 

Encouragingly, there is growing international focus on 
the demand side of vaccination. Various international 
working groups have been established in this regard—
one on vaccine hesitancy within WHO,4 one on vaccine 

confidence within the US National Vaccines Advisory 
Committee,5 and one on vaccine demand under the 
leadership of UNICEF.6 The 2017 Assessment Report of 
the Global Vaccine Action Plan also recommended that 
all countries develop strategies to increase acceptance 
and demand for vaccination.2 Furthermore, academic 
publications examining the scope and drivers of 
vaccine demand have increased substantially over the 
past decade,3 together with the number of systematic 
reviews synthesising this evidence (appendix).

As an emerging focus and field of research, it is 
timely to reflect on the knowledge advances that have 
been made and the current gaps requiring attention 
going forward. A first major development has been the 
depolarisation of individuals as either anti-vaccines 
or pro-vaccines. Research in this area has shed light 
on the porous continuum of vaccine attitudes and 
behaviours, thus challenging previous perspectives 
of a simple dichotomy between vaccine acceptance 
and rejection. Various terms have been developed to 
capture this spectrum: hesitancy, confidence, trust, 
acceptance, demand, and uptake. However, there is 
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