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INTRODUCTION
Two oral live-attenuated rotavirus vaccines, indicated for infants ages 6-12 up
to 24 or 32 weeks of age, are currently globally licensed: a monovalent
human vaccine, Rotarix® (GlaxoSmithKline Biologicals, Rixensart, Belgium),
administered in a two-dose series (RV1), and a pentavalent bovine-human
reassortant vaccine, RotaTeq® (Merck & Co., Inc., West Point, PA, USA), with
a three-dose schedule (RV5). RV1 and RV5 have been available in Spain since
August 2006 and January 2007, respectively. Although institutions such as
the World Health Organization, the Centers for Disease Control and
Prevention, and the Pediatric Spanish Society, recommend the inclusion of
rotavirus vaccination in national immunization programmes, the Spanish
National Health System (NHS) does not fund rotavirus vaccines. Due to the
incidental finding of circovirus DNA contamination in both vaccines, the
Spanish Medicines Agency suspended RV5 distribution during JuneNovember 2010, and RV1 distribution since March 2010. As of November
2014, RV1 distribution remains suspended in Spain. 1 Both vaccines have
shown relevant benefits in terms of protective association against acute
gastroenteritis. 2,3 Recently, an additional benefit of these vaccines has been
shown: a protective association against childhood seizures. 4,5 Our aim is to
assess the impact of rotavirus vaccines on serious rotavirus-associated health
care events, including gastroenteritis and seizures, and their impact on
healthcare utilization, in a setting with low/moderate rotavirus vaccine
coverage.

OBJECTIVES
Primary objectives
To assess the impact of rotavirus vaccines on hospitalized acute rotavirus
gastroenteritis among Valencia Region´s population aged less than 5 years

Secondary objectives
To assess the impact of rotavirus vaccines on hospitalized acute
gastroenteritis among Valencia Region´s population aged less than 5 years
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To assess the impact of rotavirus vaccines on hospitalized childhood seizures
among Valencia Region´s population aged less than 5 years
To assess the change in hospitalizations, and their costs, for rotavirus acute
gastroenteritis, acute gastroenteritis, and seizures following rotavirus vaccines
introduction among Valencia Region´s population aged less than 5 years

METHODS
A retrospective, population-based, ecological study will be performed using
the region’s health care databases from 1st January 2002 until date of data
extraction.

Study population
The population of interest will be Valencia Region’s children born from 1st
January 2002 through 31st December 2014 aged less than 5 years during the
study period.

Study setting and data sources
The Valencia Region, one of the 17 Autonomous Regions of Spain, has a
population of approximately 5,000,000 inhabitants, and an annual birth
cohort of 48,000 infants. Approximately 98.3% of the population is covered
by the public health system. The regional health system is divided into 24
Departments. It includes 32 public hospitals, 24 of them attending acute
paediatric patients.
Population-based administrative database
The regional population-based administrative database, SIP, collects and
updates identification data, geographic location, assignment of health
services, and access to public health services for both residents of the
Valencia Community and non-residents with access to public health services.
It includes APSI characteristic which is an identification code defined for each
person at any time including: inhabitant’s registration status, nationality
(Spanish or not), sex, year of birth, health department assigned, health care
5
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insurance, residence status, migrations, work activity, geopolitical group, and
social exclusion. Since 2005, SIP can be linked with the hospital discharge
database.
Hospital Discharge Database
The Spanish hospital discharge database, CMBD, collects diagnosis and
procedures as an assessment of medical activity. The coding system used is
ICD-9-CM. The main discharge diagnosis is coded in first position, and
diagnosis relevance decreases as the position number increases. Using
CMBD is compulsory for all public hospitals, and over 95% of all discharges
are included. According to the Spanish Ministry of Health, data are
considered reliable since 2002.
Vaccine Registry
All patient data can be linked to a vaccine registry (Registro de Vacunas
Nominal, RVN), which is part of the population-based online registry (Sistema
de Información Vacunal, SIV) put in place in 2000 that captures the
immunization history of each individual. Data are registered from public and
some private health centres. Available data includes vaccine by type,
manufacturer, batch number, number of dose, place and administration date,
and, if applicable, risk group. Data are considered reliable since 2005.
IMS Health
Manufacturers, pharmaceutical wholesalers, and distributors report IMS
Health the shipment of vaccine doses to every distribution channel including
hospitals, clinics, retail and pharmacies.

Outcomes
Acute gastroenteritis-associated hospitalizations will be identified from
CMBD through a search of the following ICD-9-CM codes: 001-009 (intestinal
infectious diseases), 558.9 (other and unspecified non-infectious
gastroenteritis and colitis), and 787.91 (diarrhoea not otherwise specified).
Acute gastroenteritis events will be classified as:
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-

Rotavirus acute gastroenteritis hospitalization: hospitalization with a
discharge diagnosis of enteritis due to rotavirus (ICD-9-CM code
008.61) in any diagnosis position

-

Acute gastroenteritis hospitalization: hospitalization with a discharge
diagnosis of gastroenteritis-associated episode (ICD-9-CM codes 001009, 558.9, 787.91) in any diagnosis position

Seizure events will be identified from CMBD and ED database through a
search of the following ICD-9-CM codes in first discharge diagnosis position:
780.3 (convulsions), 779.0 (convulsions in newborn), 333.2 (myoclonus), or
345 (epilepsy)
-

Seizure hospitalization: hospitalization with a discharge diagnosis of
seizures (ICD-9-CM code 780.3, 779.0, 333.2, or 345) in first diagnosis
position

Exposure
Rotavirus vaccination coverage will be assessed as follows:
Rotavirus vaccine status will be assessed according to the following
categories: (1) Fully vaccinated (three doses of RV5 or two doses of RV1), (2)
Vaccinated with at least one dose (at least one dose of RV5 or RV1)
Because rotavirus vaccines are not included in the official immunization
schedule, there is a possibility of underreporting of rotavirus vaccination by
providers, although almost all (86%) rotavirus vaccine doses distributed in
Valencia during the 2009–2012 period were registered in SIV as administered
in children aged less than one year. 6 However, we cannot rule-out the
possibility that some doses could have been missed or administered in
private vaccination centres not using SIV, or outside the health care setting.
Therefore, rotavirus vaccination will be assessed using two data sources, the
regional vaccine registry in which administered vaccines are recorded and
data from IMS Health, which will provide data on number of doses
distributed. In addition, we will estimate a range of the vaccine coverage for
rotavirus vaccine based on the lower and higher results found.
(a) Using data from SIV
If one or more of the vaccine doses registered as administered do not
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indicate vaccine brand, the brand assumed for all doses will be the one
specifically mentioned for the remaining doses. All vaccine doses
administered from November 2010 until the end of the study period with
missing data on vaccine brand will be assumed to be RV5 since, from this
date onwards, this was the only rotavirus vaccine available in the Spanish
market.
Children who do not have a record for rotavirus vaccination in SIV will be
considered as unvaccinated.
(b) Using data on number of rotavirus doses distributed obtained from
IMS Health
(c) Using jointly data obtained from IMS Health and SIV
Pneumococcal vaccination coverage will be assessed according to the
following categories: (1) Vaccinated with at least one dose (at least one dose
of PCV7, PCV10 or PCV13)
(a) Using data on number of pneumococcal vaccine doses distributed
obtained from IMS Health
(b) Using jointly data obtained from IMS Health and SIV
Pneumococcal vaccination coverage will not be assessed using only data
obtained from SIV since those data is not reliable until 2005-2006.

Data collection
Data to be extracted from SIP: number of Valencia Region´s children born
from 1st January 2002 through 31st December 2014 and aged less than 5
years during the study period (2002-until date of data extraction) by gender
and health department
Age in months
0-2

3-5

6-11

12-23

24-35

36-47

48-59

<60
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Jan 2002
Feb 2002
Mar 2002
…

Data to be extracted from CMBD: Number of rotavirus acute gastroenteritis
hospitalizations,
acute
gastroenteritis
hospitalizations,
seizures
hospitalizations, and hospitalizations for any reason among Valencia Region´s
population born from 1st January through 31st December 2014 and aged less
than 5 years during the study period (2002-until date of data extraction) by
gender and health department. In addition, days of hospital stay will be also
requested.
(a)

For each one of the following ICD-9-CM codes in any discharge
diagnosis position: 001-009 (intestinal infectious diseases), 008.61
(rotavirus), 558.9 (other unspecified non-infectious gastroenteritis and
colitis), 787.91 (diarrhea)

(b)

For each one of the following ICD-9-CM codes in first discharge
diagnosis position: 780.3 (convulsions), 779.0 (convulsions in
newborn), 333.2 (myoclonus) and 345 (epilepsy and recurrent
seizures)

(c)

For any ICD-9-CM code (001-999) in any diagnosis position (this data
will be requested in order to describe the burden of the outcomes of
interest among the total of hospitalizations)

Age in months
0-2

3-5

6-11

12-23

24-35

36-47

48-59

<60

Jan 2002
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Feb 2002
Mar 2002
…

Data to be extracted from SIV: Number of rotavirus vaccinees among
Valencia Region´s population born from 1st January through 31st December
2014 and aged less than 5 years during the study period (Aug 2006-until date
of data extraction) by gender and health department
RV1
≥1 dose

RV5
2 doses

≥1 dose

3 doses

Aug 2006
Sep 2006
Oct 2006
…

Number of pneumococcal vaccinees among Valencia Region´s population
born from 1st January through 31st December 2014 and aged less than 5
years during the study period (Oct 2002-until date of data extraction) by
gender and health department

PCV7

PCV10

PCV13

Oct 2002
Nov 2002
Dec 2002
…
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Data on number of distributed doses of rotavirus vaccines to be requested
from IMS Health by health department:
RV1

RV5

Aug 2006
Sep 2006
Oct 2006
…

Data on number of distributed doses of pneumococcal conjugate vaccines to
be requested from IMS Health by health department:
PCV7

PCV10

PCV13

Oct 2002
Nov 2002
Dec 2002
…

Statistical analysis
Monthly and yearly incidence rates will be calculated as the number of
hospitalizations for the outcomes of interest divided by the total population
at risk during each month/year of the study period.
We will evaluate the impact of vaccination by using data from CMBD, which
provide robust pre-vaccination period data, in order to assess trends in
hospitalizations due to acute rotavirus gastroenteritis, acute gastroenteritis,
and seizures during the period prior to rotavirus vaccines licensure and
utilization in Spain. Years 2002 to 2006 will be considered pre-vaccination
period, years 2007 onwards will be considered the post-vaccination period.
The impact of rotavirus vaccines to prevent the outcomes of interest will be
described by assessing the changes in hospitalization rates during the post11
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vaccination period (per year) compared to the pre-vaccination period. To
account for secular trends, expected annual hospitalization rates for the postvaccination period will be generated, by using Poisson regression analysis of
the 2002-2006 annual rates. 7 These expected rates will be compared with
the annual observed rates from 2007 onwards.
Poisson regression will be used for assessing the correlation between the
hospitalization rates and rotavirus vaccines coverage. Age group, calendar
year, pneumococcal conjugate vaccine coverage (only in the analysis on
seizures), health department, and percent differences between expected and
observed hospitalization rates (as a secular trends proxy) will be considered
as covariates.
The changes in hospitalizations will be calculated by comparing the
difference between number of hospitalizations and related costs in the postvaccination period (per year) compared to the pre-vaccination period. To
account for secular trends, expected annual hospitalizations will be compared
with the annual observed hospitalization from 2007 onwards.
Analyses will be carried out using R Statistical Software (Foundation for
Statistical Computing, Vienna, Austria) or Stata/SE 13.1 (StataCorp LP Texas,
USA) . All tests will be two-sided with a significance level of 0.05.

Limitations
This is an impact (ecological) study and, therefore, there is no direct link
between exposures in a given child and the outcomes observed. Thus,
causality cannot be attributed to the exposure. In addition, ecological studies
present a lack of control for confounding: rotavirus vaccines are not included
in the official immunization schedule and this may suggest differences
between rotavirus vaccinees and non-vaccinees with respect to socioeconomic conditions and health seeking behaviour.
Because the years prior to vaccine introduction are compared to years
subsequent to vaccine introduction, secular trends unrelated to vaccination
could affect the outcome’s incidence. For these reasons, adjustments for
secular trends will be included.
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The PPV of the rotavirus ICD-9-CM code identifying acute gastroenteritis
attributable to rotavirus has been assessed as ≅90% within CMBD. 8 The PPV
of the ICD-9-CM codes identifying seizures has not been assessed within the
CMBD database.
RV1 and RV5 were used concurrently until 2010. Nonetheless, since 20102011, the only rotavirus vaccine available in Spain is RV5. Therefore, results
will have limited value to estimate the impact of RV1. Thus, the study
assumes that most of the impact is due to RV5. Nonetheless, our expectation
is that the vaccine utilization data will provide confirmation that most
rotavirus vaccine doses distributed in Valencia during the study period are
RV5.
Most vaccines can cause febrile seizures, which are usually limited in duration
and severity. These seizures could sometimes be difficult to distinguish from
other types of seizures. Pneumoccocal vaccination may be a confounder
since pneumococcal conjugate vaccines could cause febrile seizures, and
they were also not included in the immunization schedule during the study
period. Therefore, adjustments for pneumococcal conjugate vaccine
coverage will be included.

REGULATORY AND ETHICAL CONSIDERATIONS
The study will be conducted in accordance with all applicable regulatory
requirements, including all applicable subject privacy requirements, the
guiding principles of the Declaration of Helsinki, and Ethical Guidelines for
Epidemiological Investigations.
Since all data will be requested as aggregated, there is no need for Ethics
approval. Nevertheless, the study will be informed to the Ethics Research
Committee of the Dirección General de Salud Pública/Centro Superior de
Investigación en Salud Pública (CEIC DGSP/CSISP).
The study will be informed to the Spanish Medicine Agency (AEMPS) in order
to request its classification (as ‘Estudio post-autorización otros diseños, EPAOD’) according to the existing legislation (Orden SAS/3470/2009). The study
will be also informed to the Pharmacy Agency of the Valencian Government
according to the existing legislation [Resolución de 16 de junio de 2009, de
la Conselleria de Sanitat].
13
FUNDACIÓN PARA EL FOMENTO DE LA INVESTIGACIÓN SANITARIA Y BIOMÉDICA DE LA COMUNITAT VALENCIANA.
Avda. Cataluña, 21. 46020 Valencia. CIF.: G98073760 Inscrita Rgtro.fundaciones: 501 V - www.fisabio.es

Study protocol version 1.4 date 21 October 2015

PHARMACOVIGILANCE
In accordance with the Guideline on Good pharmacovigilance practices
(Directive 2001/83/EC as amended 2010/84/EU and regulation 726/2004)
and Orden SAS/3470/2009 about observational post-licensure studies, as the
study design is based on secondary use of data, suspected adverse reactions
associated with a Sanofi Pasteur MSD product (or susceptible to be) must not
be individually reported to competent Health Authority on an individual
basis. Suspected adverse events, if any, will be summarised in the study
report.
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TIMELINES
MONTHS
1

TASKS

2

3

4

5

6

Spanish Medicines Agency classification
Contract signature
Acquisition of data*
Analysis*
Discussion of results*
Manuscript + report*

* These activities would start once the contract has been signed

DISSEMINATION STRATEGY
The dissemination actions will comprise at least:
•
•

Publication of a scientific paper in an indexed scientific journal
Participation in one national and in one international scientific
meeting/congress

BUDGET
ACTIVITIES
Study design and statistical analysis plan
Data collection and data management

COST
3,000 €
9,000 €

Data analysis and results presentation

3,000 €

Manuscript and final report

2,000 €

SUBTOTAL
OVERHEAD 25%
TOTAL BUDGET

17,000 €
4,250 €
21,250 €

Data request, data extraction, data cleaning, data tabulation, data quality review
Statistical analysis plan implementation, presentation and discussion of results
Preparation and submission

The funding entity will pay expenses derived from the participation in one
national and in one international scientific meeting/congress, as well as
manuscript publication expenses and data requested from IMS Health.
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