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Following the licensure of two rotavirus vaccines in Europe, we 
aimed to assess factors, such as surveillance, disease burden and 
laboratory capacity, which will be relevant for making decisions 
about rotavirus vaccine introduction in the different countries.
We conducted an email-based survey of the national public 
health bodies in the World Health Organization (WHO) European 
Region in 2006 and report here the results from the 23 countries 
in the eastern part of the region. The survey included questions 
on rotavirus surveillance, laboratory capacity, burden (in children 
under the age of five years) and intention to introduce rotavirus 
vaccination. Countries were grouped into the four per-capita income 
categories defined by the World Bank.
Fourteen of the 23 countries responded to the survey. All except 
one country reported that less than a quarter of their laboratories 
had rotavirus diagnostic capacity. Four countries had some form 
of specific rotavirus surveillance, but half were of very limited 
coverage. Ten countries did not report data on the incidence of 
rotavirus hospital admissions, although nine were able to report 
some data on rotavirus burden. Six of the responding countries said 
they were likely to introduce universal rotavirus vaccination.
Rotavirus surveillance and laboratory capacity in the eastern part 
of the WHO European Region is limited but most countries had 
some estimate of rotavirus burden, often from special studies. The 
reported mortality rates were lower than those from a WHO mortality 
data source. Many countries in the eastern part of WHO European 
Region face a number of challenges before vaccine implementation, 
including strengthening surveillance, improving laboratory capacity 
and addressing financial barriers.

Introduction
The recent publication of the results of phase III trials of two 

oral rotavirus vaccines [1,2] showed vaccines that were effective 
in preventing serious clinical end points of rotavirus infection. The 
vaccines provide 85-95% protection against rotavirus infections 
severe enough to require hospitalisation, and 72-74% protection 
against all rotavirus infections [1,2]. However, vaccination appeared 
to protect only against disease, not to reduce the overall incidence 
of rotavirus gastrointestinal infection in the target group [2,3]. 
Following the licensure of both vaccines by the European Medicines 
Agency (EMEA) [4,5], there has been renewed interest in preventing 
rotavirus disease in Europe, with many countries considering the 
introduction of rotavirus vaccine into their routine immunisation 
schedule. 

The introduction of these vaccines will depend upon a number 
of country-specific factors. These include local disease burden 
(mortality and morbidity), diagnostic and surveillance capacity, 
cost of the vaccine (which is relatively expensive [6]), vaccine 
effectiveness and adverse events profile, as well as competing 
healthcare priorities. 

Rotavirus infections cause a considerable disease burden 
throughout the world. The burden of rotavirus disease tends to fall 
predominately on children under the age of five years [7,8], with 
an estimated half million deaths annually attributable to rotavirus 
in children under five years mainly in lower income settings [9]. 

A recent study estimated annual rotavirus disease burden in the 
(at that time) 25 countries of the European Union at 231 deaths 
and nearly 90,000 hospital admissions [10]. In the World Health 
Organization (WHO) European Region, which covers 53 countries, 
there is some evidence that the burden of acute gastroenteritis 
(AGE) is higher in some countries in the eastern part of the region 
[11,12]. However, there are fewer published studies of rotavirus 
disease burden in these areas. The countries without published 
burden studies may be able to supply burden estimates based on 
their own surveillance data, or special studies, helping to fill gaps 
in the burden profile.

Which countries might consider introducing universal childhood 
rotavirus vaccination? Each country may have different priorities 
in making such decisions. Higher-income countries may try to 
reduce primary care consultations, hospitalisations and nosocomial 
infections by vaccination. Countries with lower incomes and higher 
AGE mortality rates may find rotavirus vaccination to be life-saving 
in the under-fives. The GAVI Alliance (Global Alliance for Vaccines 
and Immunisation) supports rotavirus vaccination initiatives in 
low-income countries [13].

To provide an overview of the current situation in the eastern part 
of Europe, we conducted a survey of member states in that part 
of the WHO European Region. Our objectives were to identify and 
compare current laboratory capacity and surveillance for rotavirus 
infection, local disease burden, circulating rotavirus strains and 
priorities regarding possible vaccine introduction. This comparative 
information has been shared with the responding countries to assist 
national decision-making.
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Methods 
We sent, by email, questionnaires in English and Russian to 49 

of the 53 countries in the WHO European Region. The surveys to the 
23 countries in the eastern part of the region* were sent out from 
the WHO Regional Office for Europe (WHO/Europe) in Copenhagen, 
Denmark and the remainder from the Health Protection Agency 
Centre for Infections in London, United Kingdom (UK). The 
survey was addressed to the person in the national public health 
body in each country who was responsible for national rotavirus 
surveillance. Two email reminders were sent following the return 
deadline in January 2006.

We found initially that the response rate for surveys sent from 
the UK was very low (9 of 26; 35%), and the results suggested 
that laboratory capacity and data on rotavirus burden was better 
in the western part than in the eastern part of the WHO European 
Region. Therefore we present here only the results from the 23 
surveys that were sent from the WHO office.

The questionnaire included sections on:
• country-specific details 
• laboratory capacity for rotavirus diagnosis 
• surveillance systems for gastroenteritis and rotavirus 
• reported disease burden (deaths, hospitalisations and primary 

care consultations due to gastroenteritis and rotavirus) 
• and country-specific literature.

It focused on the disease burden in children under the age of 
five years, as this is the age group most affected by rotavirus [7,8] 
and the age-range used in comparable literature [9,10]. In addition, 
countries were asked whether they would be likely to introduce 
rotavirus vaccination in the next five years, and which factors could 
influence this decision. Survey results were entered directly into 
a spreadsheet, and data validity was checked against the written 
surveys before the analysis.

We obtained per capita annual gross national income (World 
Bank, Atlas method, 2006 data [14]) for each country. For the 
burden calculations, countries were grouped according to the four 
income groups (low: below $905;  lower-middle: $906 - $3,595; 
upper-middle: $3,596 - $11,115; high: over $11,116) defined by 
the World Bank [15].  

Results 
Response 
Overall, 14 of 23 (Serbia and Montenegro sent separate returns) 

questionnaires were returned (61%). Countries that did not respond 
were: Armenia, Azerbaijan, Bosnia and Herzegovina, The Former 
Yugoslav Republic of Macedonia, Kazakhstan, Romania, Russia, 
Turkmenistan, and Ukraine. 

Among the countries that participated in the survey were seven 
(of 13) low and lower-middle income countries and seven (of 10) 
upper-middle and high-income countries (see Table 1).

Laboratory capacity 
The median proportion of laboratories with rotavirus testing 

facilities was 8% (range 0%-100%, Table 1). Among the low and 
lower-middle income countries, Belarus reported that 100% of 
the country’s laboratories had such facilities, while the other six 
countries reported diagnostic facilities in fewer than a quarter of 
their laboratories.

The most common testing methods available were latex 
agglutination (7/14 countries), enzyme-linked immunosorbent 
assay (ELISA) (6/14 countries) and polymerase chain reaction 
(PCR) (4/14 countries). Serology was available in only one, and 
electron microscopy in only two countries.

Rotavirus surveillance
Regarding the type of surveillance in place the countries 

could choose rotavirus-specific surveillance systems, syndromic 
surveillance for AGE (with or without the quantification of rotavirus 
infections) or special studies.

T a b l e  1
Laboratory capacity for rotavirus diagnostics and available methods

Country GNI per capita category Total laboratories for 
stool diagnostics

Percentage of 
laboratories with 

rotavirus diagnostics
Available methods

Kyrgyzstan Low income 166 24% ELISA, PCR

Tajikistan Low income 70 0% -

Uzbekistan Low income 60 2% ELISA

Albania Lower-middle income 12 8% ELISA, latex

Belarus Lower-middle income 11 100% EM, ELISA, PCR

Georgia Lower-middle income 62 - -

Republic of Moldova Lower-middle income 50 2% latex

Bulgaria Upper-middle income - - latex

Croatia Upper-middle income - - -

Montenegro Upper-middle income - - latex

Serbia Upper-middle income - - latex

Slovakia Upper-middle income 60 17% ELISA, PCR, serology, latex

Turkey Upper-middle income - - -

Slovenia High income 8 - EM, ELISA, PCR, latex

GNI: Gross national income; EM: Electron microscopy; ELISA: Enzyme-linked immunosorbent assay; PCR: Polymerase chain reaction
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Four of the 14 countries, Kyrgyzstan, Uzbekistan, Belarus and 
Slovenia, reported having a specific rotavirus surveillance system. 
In Uzbekistan and Kyrgyzstan the system covered only hospitalised 
cases (with 0.02% coverage reported by Kyrgyzstan), whereas in 
Belarus and Slovenia community cases were also reported by the 
system.

Nine of the 10 remaining countries reported having syndromic 
surveillance for  gastroenteritis. Two (Moldova and Slovakia) had 
systems that quantified the contribution of rotavirus to AGE and 
the remaining seven did not include quantification of rotavirus 
infections. Turkey did not answer this question. 

Only two countries gave a percentage of the population covered 
by the system (40% in Albania, and 15% in Serbia).

AGE burden in children aged under the age of five years (Table 2)
Community burden (n=13 responses)
The median incidence of AGE for community cases was 21.8 

per 1,000 children per year (range of 7 to 48 per 1,000 per year). 
The highest community burden was found in Tajikistan with 48 
per 1,000 per year. 

Hospitalisation burden (n=8 responses)
The median incidence of AGE hospital admissions was 18.9 

per 1,000 (7.3 to 782 per 1,000) for hospital admissions, but 
only 9.9 per 1,000, if the extreme upper-outlier from Albania is 
excluded. The median community incidence was lower in high and 
upper-middle income countries (18.7, n=4 countries) than in low 
and lower-middle income countries (24.9, n=6 countries), and 

varied from three to 48 per 1,000 cases per year (overall median 
21.8 per 1,000).

Reported rotavirus burden in children aged under five years (Table 3)
Nine of the 14 countries provided data on rotavirus burden. 

These data were based on special studies in five countries, routine 
data in three, and both routine and special study data in one 
country. 

Community burden 
The median incidence of community rotavirus infection was 

2.3 per 1,000 per year in low and lower-middle income countries 
(n=2), and 0.17 per 1,000 per year (n=3) in upper-middle and high 
income countries (overall median 0.47 per 1,000). The highest 
estimate of community rotavirus incidence was reported from 
Belarus. The figures from Serbia and Slovakia were low-extreme 
outliers. The proportion of AGE due to rotavirus infection in a 
community setting were 0.7% (Slovakia) and 29.4% (Slovenia), 
both from routine data sources.

Hospitalisation burden 
The incidences of rotavirus hospital admissions in children under 

the age of five years ranged from 0.13 to 3.2 per 1,000. The 
median incidence of hospitalised cases was 2.5 per 1,000 per 
year in low and lower-middle income countries (n=3) compared to 
1.5 per 1,000 per year (n=2) in upper-middle and high income 
countries (overall median 2.5 per 1,000). The median proportion 
of AGE hospital admissions due to rotavirus was 20.0% (between 
1.7% and 28%, n=7).  This proportion was lower in high and 

T a b l e  2
Reported incidence of acute gastroenteritis in children aged under five years, WHO European Region (all data from routine sources except 
where specified)

Country
(grouped by GNI per capita)

AGE in community
(cases per 1,000 per year) Year of data collection AGE in hospital

(cases per 1,000 per year)
Year of data collection

(Special study)

Low income countries

Kyrgyzstan 12.4 2004 Sa

Tajikistanb 48 Not stated

Uzbekistan

Lower-middle income countries

Albania 782 2005

Belarus 7 2005

Georgia 19 2004

Rep. of Moldova 29c 2005

Upper-middle income countries

Bulgaria 28d 2004

Croatiaa 11 1978 - 2005

Montenegroa 34 2004

Serbia 3 2004

Slovakia 25 2003 7.3 1992-2005

Turkey

High income countries

Slovenia 42 2004 25.4 2004

GNI: Gross national income; AGE: Acute gastroenteritis.
a Internal report: Epidemiology and Rotavirus Disease Burden in Kyrgyzstan 2003-2006; results of hospital-based surveillance;
b Combined community and hospital figures;
c Age group 0-6 years, not 0-4;
d Figure unclear in returned questionnaire – presented as a percentage.
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upper-middle income countries (median 6.5%, n=2) than in low 
and lower-middle income countries (median 25%, n=5).

Reported mortality and case-fatality ratios due to AGE and 
rotavirus in children under the age of five years
Six countries provided information on mortality due to AGE or 

rotavirus disease. Croatia, Serbia, Montenegro and Slovenia reported 
zero mortality due to diarrhoeal disease (including rotavirus) in 
children under five years. Belarus reported zero mortality due to 
rotavirus but did not provide any data on mortality due to diarrhoeal 
disease. Slovakia reported a case fatality rate of 0.5 per 1,000 
cases of AGE in children under five years (data from 1954 to 2005, 
three deaths). 

Serogroups 
Two of the 14 responding countries supplied data on circulating 

rotavirus strains (Table 4). Between 56 and 81% of the strains 
were G1-G4.

Introduction of vaccine
Kyrgyzstan, Uzbekistan, Georgia, Albania and Slovenia stated that 

they would include the Rotavirus vaccine in routine immunisations 
given EMEA approval. Belarus gave a tentatively positive answer. 
Countries stating that they would not be likely to introduce the 
vaccine were: Republic of Moldova, Serbia, Slovakia, Croatia and 

Turkey. The countries were not asked about the timescale or degree 
of commitment to the introduction of the vaccination.

The six countries giving a “yes” or a tentatively positive answer 
to the question about vaccine introduction were relatively well-
prepared, with four of the six having specific rotavirus surveillance 
systems and all six reporting the availability of one or more rotavirus 
diagnostic methods. 

Disease burden was the most important factor influencing this 
decision (mean rank 2.2), followed by safety profile (mean rank 
2.5), finances for new vaccines (3.9), and vaccine costs (4.0).  
Disease burden ranked first in all four upper-middle and high-
income countries, but only in two of the eight low and lower-middle 
income countries. An additional influencing factor that was reported 
was the lack of laboratory capacity.

T a b l e  3
Reported burden of community and hospital rotavirus disease, with contribution of rotavirus to acute gastroenteritis in each settinga

Countries
(grouped by GNI per capita)
Bold=EU 25

Community incidence of 
rotavirus in children under 

five years
(per 1,000)

Hospital incidence of 
rotavirus in children under 

five years (per 1,000)
% AGE caused

by RV in community
% AGE caused

by RV in hospital

(Year, Source: R=Routine data, S=Special study)

Low income countries

Kyrgyzstanb 0.47
(2005 S)c

3.2d 26%
(2003-2006, RS)

Uzbekistanb 25%
(2004-2005, S)

Lower-middle income countries

Albania 2.5e

(2001 S)
20e

(2001, S)

Belarus 4.2f

(2005 R)

Georgia 1.4g

(1984-1986 S)
28%g

(1984-6, S)

Republic of Moldova 16.3%b

(1992-2004, S)

Upper-middle income countries

Serbia 0.11
(2004 R)

Slovakia 0.17
(1992-ongoing, R)

0.13
(1992- ongoing,R)

0.66%
(1992- ongoing,R)

1.7%
(1992- ongoing,R)

High income countries

Slovenia 12.3
(2004 R)

2.8
(2004 R)

29.4
(2004 R)

11.3
(2004 R)

GNI: Gross national income; AGE: Acute gastroenteritis; RV: rotavirus.
a No relevant data reported by Tajikistan, Bulgaria, Croatia, Montenegro and Turkey;
b One or more special studies listed in returned questionnaire but not traceable in PubMed; 
c Possibly a hospital setting; 
d Derived from AGE incidence (Table 2) and percentage of hospitalised AGE due to rotavirus; 
e Role of rotaviruses in aetiology of AGE in children (university hospital of Tirana) – not traceable in Pubmed. In this study 20% of AGE admissions were due to 

rotavirus, so the total AGE admissions would be 12.5 per 1,000, suggesting the survey reply in Table 2 (782 per 1,000) is incorrect; 
f Ages 0-6 not 0-4; 
g Doctoral thesis: Epidemiology of rotavirus gastroenteritis in Georgian SSR of 1990. 

T a b l e  4
Circulating rotavirus strains reported by responding countries (n=2)

Country %G1 %G1-G4 %P8 Year(s) of data collection

Albania 12.5% 56.3% No data 2001

Kyrgyzstan 56.5% 81.5% 63.0% 2004-2005
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Gaps in knowledge 
Table 5 shows that less than one-third of the responding countries 

provided data on the incidence of rotavirus hospital admissions, and 
only half had information on the contribution of rotavirus to AGE 
hospital admissions. Only six countries returned data on mortality or 
case-fatality due to AGE or rotavirus, and of these only two reported 
an AGE or rotavirus mortality that was not zero. 

Over a third (5 of 14) countries did not return any data on 
rotavirus burden. In four of the nine countries that sent some 
information about rotavirus burden, the data were derived from 
special studies only.

Discussion
This study was conducted in 2006, before WHO/Europe and its 

partners began to support the introduction of rotavirus surveillance 
in several countries of the WHO European Region (Azerbaijan, 
Georgia, Tajikistan and Ukraine). It describes the first review in 
the WHO European region of rotavirus surveillance, laboratory 
capacity, and willingness to introduce these newly developed and 
licensed vaccines. The results of the survey show, at least for the 14 
countries that returned the questionnaire, that the current capacity 
for rotavirus surveillance and laboratory diagnosis is heterogeneous 
in the region. Gaps in the knowledge of rotavirus burden existed 
in a number of countries, although according to those countries 
that were able to provide data, rotavirus contributes considerably 
to hospital admissions due to diarrhoea.

Surveillance systems
Specific surveillance systems for rotavirus infections were 

present in less than one third of the surveyed countries, and in 
half of them the reported coverage was limited. Nevertheless, 
most responding countries had sufficient data from routine sources 
or special studies to give an estimate of the burden of rotavirus 
disease in the community or in hospitals, which would assist in 
making an informed decision regarding the potential introduction 
of the vaccine. 

Laboratory capacity 
In terms of laboratory capacity, most responding countries had 

access to either ELISA or latex tests for rotavirus detection. ELISA 
is currently the method of choice for most laboratories, being more 
sensitive than the latex assays [16] and more specific for clinically 
relevant infections than reverse transcription polymerase chain 
reaction (RT-PCR) which may also identify asymptomatic infections 
[17]. However, rotavirus diagnostic capacity was generally poor 
in the lower-income countries, in which – with one exception – 
less than one quarter of the laboratories had diagnostic facilities. 
Whilst diagnosis is not always clinically necessary in low-income 
settings, its lack limits the options for monitoring rotavirus burden. 
A regional laboratory network for rotavirus surveillance in the WHO 
European Region has recently been established [18], and this 
should improve laboratory capacity with development of standards, 
frequency of testing, and analysis of circulating strains. The initial 
members were Denmark, Finland, France, Germany, Hungary, Italy, 
Netherlands, Slovenia, Spain, Sweden and the United Kingdom. 
Further countries may be included as the network expands [18]. 

T a b l e  5
Laboratory capacity and burden information, all countries responding to the survey (n=14)

Country
(Bold for EU 25)

Percentage 
laboratories 

with rotavirus 
diagnostics

Any rotavirus 
burden data?

Incidence of 
rotavirus hospital 

admissions 
reported?

Rotavirus 
contribution to 
AGE admissions 

reported?
Rotavirus data sources

Low income countries

Tajikistan 0% No data No data No data NA

Kyrgyzstan 10% √ No data √ Routine and special studies

Uzbekistan 2% √ No data √ Special studies

Lower-middle income countries

Albania No data √ √ √ Special studies

Belarus 100% √ No data No data Routine data

Georgia 5% √ √ √ Special studies

Republic of Moldova 2% √ No data √ Special studies

Upper-middle income countries

Bulgaria No data No data No data No data NA

Croatia No data No data No data No data NA

Montenegro No data No data No data No data NA

Serbia No data √ No data No data Routine data

Slovakia 17% √ √ √ Routine data

Turkey No data No data No data No data NA

High-income countries

Slovenia 100% √ √ √ Routine data

Overall percentage of 
missing data

43%
(6/14)

36%
(5/14)

71%
(10/14)

50%
(7/14)

NA: not applicable
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Participation in the eastern part of the WHO European Region, 
however, remains limited.

Community and hospital burden
The community incidence estimates were not significantly greater 

than hospital incidences and showed greater variability. The true 
ratio of rotavirus community cases to hospital admissions has been 
estimated at eight [10], suggesting that the community incidences 
reported here are substantially underestimated. Differences in 
laboratory methods and testing policies may at least partially 
account for underestimation of community rotavirus incidences. For 
these reasons, and because the vaccines are more effective against 
severe disease [1,2], surveillance for rotavirus hospitalisations and 
deaths is likely to provide more useful indicators than surveillance 
for all infections. 

The gaps in knowledge about the burden of severe rotavirus 
infections were especially marked for hospitalisation data with 71% 
of countries not able to provide data on the incidence of hospital 
admissions due to rotavirus infection. However, recent developments 
suggest that the situation is improving: Two low-income countries, 
Uzbekistan and Kyrgyzstan have started hospital surveillance for 
rotavirus, albeit with low overall coverage. Uzbekistan has recently 
undertaken a cost-effectiveness study for rotavirus vaccination 
[19]. Azerbaijan, Georgia, Tajikistan and Ukraine initiated sentinel 
hospital surveillance in late 2006. WHO/Europe has developed an 
accessible database of hospital admission statistics for a number 
of countries in the WHO European region [20]. This will be useful 
for future comparative studies of rotavirus burden.

Rotavirus mortality
Rotavirus infection is an important cause of death in low and 

lower-middle income countries worldwide [9]. None of the countries 
in these income categories were able to provide data on deaths 
due to rotavirus infections. The countries that did provide data on 
mortality, with one exception all reported that they had not had any 
deaths due to AGE or rotavirus. 

The mortality data sent from those countries were at odds 
with WHO mortality data [21], which estimate that diarrhoeal 
disease contributes to between 0.3% (Croatia) and 6% (Serbia) 
of all deaths in children under the age of five years. It is likely 
that the death certification data supplied by countries to WHO 
is not collected in the same way or by the same departments as 
the data supplied by the people completing our survey. Public 
health authorities producing epidemiological data on the burden 
of gastrointestinal illness, which may be used by decision-makers 
for vaccine programmes, should use the death certification data to 
validate their mortality estimates.

Rotavirus strains
Only two countries returned data on circulating strains, and the 

available analyses were from different years. The strain categories 
correspond to those found in the licensed vaccines, G1P[8] in the 
monovalent Rotarix™ vaccine (GSK Biologicals, Belgium), and 
G1-G4 and P[8] in the pentavalent RotaTeq® vaccine (Merck&Co. 
Inc, USA)

The lack of up-to-date information suggests that strain analyses 
are not done routinely in this part of the European region. The 
literature on rotavirus strains circulating in the European Union 
has been reviewed, including considerably more information than 

was gathered in the survey [22].  The predominant strain can shift 
rapidly, as was recently observed in Spain where the usual G1 
P[8] and G4 P[8] strains found between 1997 and 2004 were 
found to have been supplanted by G(9) P[8] in a 2005 study 
[23]. Therefore countries considering the introduction of rotavirus 
vaccination should, at least intermittently, monitor the circulating 
strains. Work needs to be undertaken to extend strain identification 
in the Eastern part of the European region. 

Study limitations 
The main limitations of our study are the low response rate, 

the challenge of responding to hypothetical questions on vaccine 
introduction, and the variability of responses relating to disease 
burden. Although only 14 of 23 countries responded, we did obtain 
responses from all the low income countries and nearly half of the 
low-middle income countries. The reported incidences of AGE and 
rotavirus infections varied widely and in some cases (Slovakia, 
Albania) were likely to be under- or over-estimated: The Albanian 
estimate of 782 admissions for AGE per 1,000 per year is at odds 
with their quoted incidence of rotavirus admissions (2.5 per 1,000). 
The low estimates of rotavirus incidence in Slovakia may be due to 
the reported low coverage of the surveillance system, with only 1% 
of stool samples being tested for rotavirus.

Conclusions
In summary, our study shows that rotavirus surveillance and 

diagnosis capacity was heterogeneous in the responding countries 
in the eastern part of the WHO European Region, with significant 
gaps in disease data and laboratory capacity. This lack of diagnostic 
and routine surveillance activity need not prevent countries 
from making a decision, based on their own measured disease 
burdens, on whether to introduce rotavirus vaccine. A time-limited 
epidemiological or surveillance study should be sufficient and 
indeed is necessary to provide an estimate of current rotavirus 
burden to make an informed decision regarding inclusion of any 
vaccine. Several countries have already undertaken such studies.

For countries that decide to adopt a universal rotavirus 
vaccination programme, it is critical to introduce and/or maintain 
surveillance for rotavirus infections or their contribution to the 
gastroenteritis burden in order to assess the programme’s impact, 
effectiveness and safety. Focusing on hospitalised cases and deaths 
may be the most cost-effective method. Surveillance will require 
sufficient laboratory capacity, and should also include a facility or 
access to a facility for monitoring circulating strains (in case of 
strain replacement).

The financial implications of a possible introduction of universal 
vaccination will be a major issue due to the cost of the vaccine. 
This will be of particular significance in low-income countries where 
the burden of severe rotavirus disease is likely to be greater than in 
wealthier countries. Consideration will need to be given to financing 
schemes supporting the introduction of rotavirus vaccine at reduced 
cost in these settings, as recently proposed through second stage 
of GAVI investment in rotavirus vaccines, in which low income 
countries will be potentially supported [13]. 

* The 23 countries were: Albania, Armenia, Azerbaijan, Belarus, Bosnia and Herzegovina, 
Bulgaria, Croatia, The Former Yugoslav Republic of Macedonia, Georgia, Kazakhstan, 
Kyrgyzstan, Moldova, Romania, Russia, Montenegro, Serbia, Slovakia, Slovenia, Tajikistan, 
Turkey, Turkmenistan, Ukraine and Uzbekistan.
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