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By December 2016, 81 of the 194 
World Health Organization (WHO) 
member states (42%) had introduced 
rotavirus vaccine into their National 
Immunization Program (NIP); and 
several others had introduced it at the 
subnational level. The promising early 
introduction of rotavirus vaccines in 8 
countries in 2006, when the vaccines 
were first licensed in Europe (Rotarix, 
GSK, Belgium) and the United States 
(RotaTeq, Merck), included both Gavi 
(a global vaccine initiative)–eligible and 
high-income countries. Prequalification 
of the 2 vaccines in 2008 was accompa-
nied by a WHO policy recommendation 
in 2009 that all countries should include 
rotavirus vaccines in their NIPs, and par-
ticularly those with high burden of diar-
rheal illness [1], thus opening the door to 
rapid global scale-up.

Encouragingly, and despite the modest 
efficacy observed in low-income countries 
(LICs) and lower- to middle-income coun-
tries (LMICs) in Africa and Asia [2–4], 

there was a surge of national introductions, 
mostly with Gavi funding support between 
2012 and 2014. However, introductions 
have slowed down in recent years despite 
Gavi funding, and never started in earnest 
in Asia, a region with large-birth-cohort 
countries carrying substantial disease.

The review by Burnett and colleagues 
in this issue of The Journal of Infectious 
Diseases, demonstrating the global impact 
of rotavirus vaccines on rates of acute 
gastroenteritis (AGE) mortality and hos-
pitalization in children <5  years of age, 
emphasizes that the decision to introduce 
rotavirus vaccines was correct. The impact 
of these vaccines on rotavirus-related hos-
pitalizations and the proportion of rotavi-
rus-associated diarrhea admissions were 
evaluated before and after introduction 
of the vaccines. Data were available from 
27 countries that have introduced rotavi-
rus vaccine into their NIPs, covering the 
10-year period from licensure (2006) to 
December 2016. This review complements 
and augments data from meta-analyses 
of postintroduction vaccine effectiveness 
studies conducted previously [5, 6].

Mortality from AGE in children 
<5  years of age in countries in the high 
(n  =  3) and medium (n  =  11) mortality 
strata fell 36% and 50%, respectively, and 
42% overall (range, 3%–64%). In infants, 
the overall reduction was 31%. Although 
these ecological data cannot prove cau-
sality, these reductions in AGE mortality 
declines have been coincident with rota-
virus vaccine introductions in a range of 
countries. The fact that some high- and 

medium-mortality countries have yet to 
introduce vaccine is a cause for concern. 
National immunization technical advi-
sory groups (NITAGs) and decision mak-
ers in Gavi-eligible nonadopter countries 
should carefully review their decisions not 
to introduce these life-saving vaccines, in 
the face of these data. Introduction deci-
sions are understandably harder for the 
non-Gavi-eligible LMICs where AGE 
mortality is lower and vaccine price 
may be anticipated to be high and less 
affordable.

Decisions to introduce a new vaccine 
into NIPs are influenced by many factors 
including local disease burden, vaccine 
efficacy and safety, and cost-effectiveness of 
the vaccines. Rotavirus disease burden has 
been recognized for decades, and regional 
surveillance networks have informed coun-
tries about the ubiquitous nature and high 
mortality in infants and young children 
<5 years of age associated with the disease 
[7]. High-income and upper- to middle-in-
come countries make decisions influenced 
by cost-effectiveness analyses based on 
strong efficacy against rotavirus hospital-
izations. For LMICs and LICs in Africa and 
Asia, efficacy data were modest (45%–65%) 
[1–4]. Despite this, increasing national 
introductions in sub-Saharan Africa have 
occurred since the first Gavi-eligible coun-
try introductions in 2012 [8]. By December 
2016, 28 African countries have imple-
mented rotavirus vaccines. However, in this 
same period, only 2 subnational introduc-
tions occurred in Asia (ie, Thailand with a 
pilot program and the Philippines).
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The lack of rotavirus vaccine imple-
mentation in Asia has now turned an 
important corner. India introduced an 
indigenously developed vaccine [9] in 
March 2016 in 4 states representing 
approximately 9% of the birth cohort, and 
was scaled up in 5 additional states cover-
ing approximately 50% of the birth cohort 
in 2017. This represents an acceleration for 
new vaccine introductions in India and is 
welcome because of the high rotavirus 
mortality there [10]. Pakistan introduced 
rotavirus vaccine, with Gavi financing, in 
several districts in Punjab in January 2017, 
with plans for national scale-up. Finally, 
Bangladesh has been approved for Gavi-
supported introduction in 2018.

In addition, 2 large African coun-
tries with high rotavirus mortality are 
approved for Gavi funding to intro-
duce the vaccines in 2018 (Nigeria and 
Democratic Republic of Congo). The 
dramatic impact of rotavirus vaccines on 
rotavirus-associated hospitalizations and 
deaths described by Burnett et al support 
the decisions by these large countries 
with high rotavirus mortality to intro-
duce rotavirus vaccines, and will lead to 
greater global health impacts.

However, other global factors are cru-
cial to widespread introduction including 
pricing of the vaccine for the market, and 
sufficient global supply for countries [11]. 
There is also promise on this front. Two 
new rotavirus vaccines have been licensed 
by the Drugs Controller General of India 
after large phase 3 studies [12, 13]. One 
vaccine, Rotavac, a monovalent human 
rotavirus strain developed by Bharat 
Biotech International Ltd, Hyderabad, is 
being progressively rolled out in India, 
as described above, with embedded pro-
grammatic and safety monitoring and 
vaccine effectiveness evaluations in prog-
ress. The vaccine has been submitted for 
WHO prequalification, which would 
increase global vaccine supply of a vac-
cine that was publicly offered to the Gavi 
market at approximately US$3/course 
[9]. The second, Rotasiil, a pentavalent 
bovine-human reassortant vaccine devel-
oped by Serum Institute of India, Pune, 

has completed a phase 3 efficacy study 
in India which has yet to be published 
although the results are pending, and 
a similar study has been conducted in 
Niger by Médecins Sans Frontières [13]. 
The manufacturer has also submitted the 
vaccine for WHO prequalification, and 
the price of the vaccine is estimated to fall 
between the Gavi prices for the 2 existing 
WHO-prequalified vaccines, Rotarix and 
RotaTeq [14]. Thus, there is the potential 
for additional WHO-prequalified, low-
er-priced vaccines for country uptake.

Countries considering introduction 
now will increasingly have additional 
data on vaccine safety and effectiveness. 
Burnett and colleagues’ review will likely 
provide important information to these 
NITAGs and other decision-making bod-
ies. This review will also be important for 
the earlier-adopter countries by way of 
validating their earlier introduction deci-
sions. Finally, the information will also 
be of value to Gavi, the United Nations 
Children’s Fund (UNICEF), and other 
international bodies tasked with provid-
ing resources and support for rotavirus 
vaccine introduction in LICs and LMICs.

Could concerns about the associa-
tion of rotavirus vaccines with intussus-
ception be a factor in the decision not 
to introduce these vaccines? This seems 
unlikely, as several authoritative bodies, 
including WHO and the Global Advisory 
Committee for Vaccine Safety, have 
strongly recommended that the benefits 
of vaccination far outweigh the very small 
risk of intussusception. Therefore, we can 
assume that a decision not to introduce an 
otherwise safe and highly effective vaccine 
for a ubiquitous disease that causes signif-
icant mortality in LICs and high morbid-
ity in all countries is due to other factors, 
and cost of vaccine, or perceptions of cost 
of vaccine, is a likely suspect [8]. Once 
prequalified by WHO, the new rotavirus 
vaccines could help address this issue.

A McKinsey & Co network analysis 
mapped the complex relationships among 
the influencers of the decision-making 
process for new vaccine introduction in 
4 countries (Egypt, Mauritania, Mexico, 

Zambia) [15]. Although international orga-
nizations played an important role in the 
vaccine introduction process, the analy-
sis showed that countries did not seek the 
advice of global experts or share informa-
tion and experiences from other countries. 
Involving ministries of finance at an early 
stage in the decision-making process was 
recommended, highlighting the key role of 
vaccine cost. Although industries have indi-
cated willingness to provide tiered pricing 
[16], vaccine prices, outside the Gavi mech-
anism, are opaque and highly variable. In 
an attempt to improve price transparency, 
WHO asks member states to anonymously 
report vaccine prices through its vaccine 
product, price, and procurement (V3P) 
reporting mechanism [17]. This database 
shows that some high-income countries 
pay as little as US$33 per rotavirus vaccine 
course, whereas others pay US$122. Prices 
for upper- to middle-income countries vary 
from US$13 to US$22 per course.

The review by Burnett and colleagues 
will bolster the evidence base, enabling all 
countries to consider following WHO’s 
2013 recommendation for universal 
rotavirus vaccine introduction [18]. 
However, it is likely that these data on 
impact of rotavirus vaccines on disease 
burden, although necessary, are not suffi-
cient. Countries of all income levels need 
transparent mechanisms to reassure their 
decision makers that rotavirus vaccine 
can be purchased at prices that are both 
fair and sustainable.
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