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a b s t r a c t

Rotavirus vaccines (RV) have decreased the infant morbidity and mortality in countries that included RV
in their national schedule. Rotavirus vaccination is recommended by the Spanish Society of Pediatrics;
however, Spain, as most countries in Europe, has authorized commercialization but not included RV in
its national vaccination program. We assessed the impact of RV on the rotavirus hospitalization rate
through an interrupted time series analysis. There was a 46.8% (95% CI: 29.3–60.2) decrease on the rota-
virus hospitalizations rate in the study region after RV commercialization in 2006. Currently there is lim-
ited evidence about the impact of RV in Europe, especially among countries not offering systematic
vaccination in their national schedule. Documentation of RV coverage, effectiveness and impact is
urgently needed in these countries.
� 2016 Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license (http://

creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

Two rotavirus vaccines, Rotarix (GlaxoSmithKline, Rixensart,
Belgium) and RotaTeq (Merck and Co, Sanofi Pasteur MSD, Lyon,
France), are licensed since 2006 [1]. Several countries have
included rotavirus vaccines in their routine vaccination programs,
and high impact has been documented worldwide [2–6].

In Europe, 12 countries have introduced the rotavirus in their
national immunization programs [7]. The rest of the European
countries have commercialized rotavirus vaccines, but vaccines
have not been integrated in the routine schedules. This is the case
for Spain, where the vaccine is recommended by the Spanish Asso-
ciation of Paediatrics but not included in the national immuniza-
tion program [8], therefore vaccine needs to be purchased by
caregivers. Since 2010, only RotaTeq is available in the Spanish
market.

Estimates of the impact of the rotavirus vaccine are mainly
coming from countries including rotavirus as part of the national
vaccination program [9]. Here, we present an interrupted time
series analysis to describe the impact of the rotavirus vaccine

commercialization in an area of Spain that has maintained stable
surveillance of rotavirus diseases since 2000 [10].

2. Methods

2.1. Study design and participants

We carried out an observational retrospective study. The study
period comprised 14 years from 2000 to 2013. The target popula-
tion was children under 5 years of age admitted in the Valladolid
Clinical University Hospital (CUH). The CUH is the main tertiary
hospital of Castilla y Leon region (�2.5 million population) and
serves a population around 250,000 inhabitants from Valladolid
Province, including 5% of children under five.

2.2. Variables and sources of information

The main variable of interest was the number of admissions due
to rotavirus gastroenteritis (code IDC10-CM: 008.61). Secondary
variables of interest included the number of admissions due to
diarrhea (codes IDC10-CM: 001-009 and 558), the median age of
infection and the median duration of the hospitalization. These
four outcomes were obtained from the admission register of the
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CUH. In addition, the total number of deaths in Valladolid Province
was obtained from the National Institute of Statistics.

2.3. Statistical analysis

The primary outcome was the weekly rotavirus hospitalization
rate. Two periods were considered in the analysis: the pre-vaccine
commercialization period (January 2000–June 2006) and the post-
vaccine commercialization period (July 2006–December 2013).

First, a generalized linear model with robust Poisson distribu-
tion including trend, seasonality and epidemic weeks was fitted
to weekly counts of rotavirus cases in the pre-vaccine commercial-
ization period to forecast the number of cases in the post-vaccine
commercialization period. Epidemic weeks were defined by the
Farrington algorithm [11]. The population was included as a log-
offset. The relative reduction in the number of cases was estimated
by: (expected number of cases � observed number of cases)/ex-
pected number of cases per cent.

Second, an interrupted time series analysis (segmented general-
ized linearmodelwith robust Poisson distribution)was used to ana-
lyze changes in the trend of rotavirus hospitalizations after vaccine
commercialization. The population was included as a log-offset.
This model was adjusted by the pre-vaccine commercialization sec-
ular trend, seasonality and epidemic weeks. Stata 11.2 (StataCorp,
College Station TX) was used to perform the analysis.

As secondary outcomes, we described the median age of infec-
tion, the median duration of the stay and the crude mortality rate
in the two above mentioned periods.

3. Results

3.1. Incidence of rotavirus gastroenteritis

A total of 1652 hospitalization with gastroenteritis as a primary
diagnosis were registered during the study period in children
under the age of five. The incidence rate of gastroenteritis hospital-
izations was 11.0 per 1000 children-year during the study period.

A total of 592 rotavirus gastroenteritis hospitalizations were
registered during the study period in children under the age of five.
The incidence rate during the pre-vaccination period was 5.9 cases
per 1000 children-year and 2.7 during the post-vaccination period
(Table 1). The highest incidence rate was observed in children
under 12 months of age both in the pre and post-vaccination peri-
ods (16.6 and 7.5 per 1000-children respectively).

3.2. Interrupted time series analysis

We assessed the impact of RV on the number of rotavirus hos-
pitalizations through an interrupted time series analysis (Fig. 1).

We estimated a 46.8% (95% CI: 29.3–60.2) reduction in the number
of rotavirus cases comparing the expected with the observed num-
ber of cases for the post-vaccine commercialization period. In the
multivariate interrupted time series analysis, the change in the
trend was statistically significant after vaccine commercialization
(Table 2). Most of the reduction in the number of rotavirus cases
occurred since 2010 as a result of the decreasing trend and the
absence of epidemic season (Fig. 1).

3.3. Secondary outcomes: median age of infection, duration of the
hospitalization and mortality rates

The median age of infection was slightly higher in the post-
vaccine commercialization period (p = 0.02) (Table 1). The increase
occurred mainly in the 2010–2013 period (median age at hospital-
ization = 12.5 months). The median duration of the stay decreased
since 2004; this trend did not change significantly after vaccine
commercialization (p = 0.704).

The mortality rate in children under five was 1.1 per 1000
children-year in the pre-vaccine period and 0.7 in the post-
vaccine period. The variation was not significant after adjustment
by the pre-existing trend (p = 0.175).

4. Discussion

The results presented here show a moderate impact of the rota-
virus commercialization in Spain on the number of admissions due
to rotavirus in the study region. The mortality rate in children
under five has remained stable after vaccine commercialization.
The reduction documented in our study is the result of the decreas-
ing trend in the post vaccine introduction period and a lower num-
ber of epidemic years. The decreasing trend was not affected by the
interruption of Rotatix commercialization in Spain in 2010. The
decrease in the hospitalization rate is lower than in other countries
that have introduced rotavirus vaccine in their national vaccination
program [2–6,9]. Rotavirus vaccination is recommended by the
Spanish Society of Pediatrics but it has to be purchased by the care-
givers, thus a key factor that can explain these differences is low
and heterogeneous distribution of the vaccine coverage in the
study region.

The main limitation of this study is that our results are only rep-
resentative of the study area and they should not be extrapolated
to other regions in Spain; although, similar findings have been doc-
umented in other areas of the country [12,13]. Nonetheless, the rel-
atively low geographical scale of our study represents some
advantages. First, the data collection system and study population
has remained stable over time without major variations in the
socio-economic composition and health seeking behavior, factors
that can influence hospitalization rates. Second, hospitalization

Table 1
Rotavirus gastroenteritis (RV-GE) hospitalization rate, gastroenteritis (GE) hospitalization rate, crude mortality rate, median age of infection and the median duration of the stay
and the in the pre and post-vaccine commercialization periods. Valladolid University Hospital, Spain. 2000–2013.

Indicators Pre-vaccine period (2000–June 2006) Post-vaccine period (July 2006–2013)

n Persons-year Estimatea n Persons-year Estimatea

GE hospitalization rate 1095 60,050 18.2 557 89,840 6.2
RV-GE hospitalization rate 352 60,050 5.9 240 89,840 2.7a

<12 months 189 11,362 16.6 129 17,289 7.5
12–23 months 121 11,905 10.2 78 18,305 4.3
24–59 months 42 36,783 1.1 33 54,246 0.6
Mortality rateb 129 120,100 1.1 122 179,680 0.7
Median age of RV-GE hospitalization 352 11.1 240 11.5
Median stay of RV-GE hospitalization 352 6.0 240 4.0

a Rates are expressed in cases/deaths per 1000 per year, median age is express in months, and median stay is expressed in days.
b Mortality rates are provided for the entire Valladolid province as desegregated counts of death were not available for the catchment area of the Valladolid University

Hospital.

A. Pérez-Rubio et al. / Trials in Vaccinology 5 (2016) 84–87 85



Download English Version:

https://daneshyari.com/en/article/2474342

Download Persian Version:

https://daneshyari.com/article/2474342

Daneshyari.com

https://daneshyari.com/en/article/2474342
https://daneshyari.com/article/2474342
https://daneshyari.com

