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ABSTRACT

Background: The primary objective of our study was
to investigate rotavirus gastroenteritis (RVGE) re-
trospectively in the Czech Republic (CzR) and try
to estimate its significance in the most affected age
groups in the prerotavirus vaccine era.

Methods: To analyze the epidemiological data on RVGE
in the CzR, two databases were used retrospectively.
The first database consisted of regular yearly reports
from the laboratories diagnosing rotavirus infections
from 1998 to 2006. The second database used was
EPIDAT (the official notification system of the hygiene
service). The data from 1998 to 2006 was analysed.
Results: From 1998 to 2006, the laboratories reported
1,430 to 4,815 cases of RVGE per year. By extrapola-
tion, in the CR in 2006, there were an estimated 4,076
rotavirus-related hospitalizations (696.7/100,000 in
the age group < 5 years). The most commonly applied
detection systems in 2006 were immunochromato-
graphy and latex agglutination. Of the RVGE cases
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Pazdiora Petr, Bene¥ Cestmir: Rotavirové
gastroenteritidy v Ceské republice pred zahajenim
vakcinace

Uvod: Primarnim cilem studie bylo retrospektivni
zhodnoceni rotavirovych gastroenteritid (RVGE)
v Ceské republice (CR) a snaha o odhad jejich vy-
znamu Vv nejvice postizenych vékovych skupinach
v obdobf pred zahajenim rotaviroveé vakcinace.
Metody: Pro analyzu epidemiologickych dat o RVGE
v CR byly retrospektivné pouzity dvé databaze. Prvni
databaze byla ziskana na zakladé pravidelnych ro¢nich
hlaseni od laboratofi, které v letech 1998-2006 prova-
dély diagnostiku rotavirovych infekci. Druhou pouzitou
databazi byl EPIDAT (oficidlni hlasny systém hygienické
sluzby). Byla analyzovana data z let 1998-2006.
Vysledky: V jednotlivych letech 1998-2006 hlasily
laboratore 1430-4 815 RVGE. Na zakladé extrapolace
byl odhadnut pocet déti do 5 let hospitalizovanych
srotavirovou infekci v r. 2006 na 4 076 (696,7/100 000

recorded in the Epidat database between 1998-2006,
76.0-89.2% were for children aged less than five years.
Seasonality was observed with the highest incidence
rates between January and May with most cases usu-
ally occurring in March. Over nine years, there were six
deaths linked directly to RVGE - three deaths repor-
ted in children under two and three deaths reported
in elderly people whose deaths were related to the
epidemics in retirement homes.

Conclusions: The estimated incidence rates of RVGE
hospitalization in 2006 was higher in the CzR than that
reported in other industrialized European countries.
Our findings might verify the need for rotavirus vaccine
implementation in the Czech Republic and reinforce the
importance of rotavirus gastroenteritis surveillance.
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détido 5 let). Nejrozsitenéjsim laboratornim postupem
v roce 2006 byla imunochromatografie a latexova
aglutinace. Z celkového poctu nahlasenych RVGE do
EPIDATu v letech 1998-2006 bylo 76,0-89,2 % déti do
5 let. V ramci sledovani sezonnosti byl zjistén nejvyssi
vyskyt v obdobi leden az kvéten s nejvyssim vyskytem
v breznu. Behem 9 let doslo k 6 Umrtim, kterd bezpro-
stredné souvisela s RVGE - tfi umrti byla hlasena u déti
do dvou let a tfi umrti u starsich osob, ktera souvisela
s epidemiemi v zarizenich socialnf péce. 5
Zavéry: Odhadovany vyskyt hospitalizaci s RVGE v CR
v r. 2006 byl vyssinez v dalSich evropskych vyspélych
zemich. Ziskané vysledky by mohly potvrdit potfebu
zavedeni vakcinace proti rotavirovym infekcim v CR
a soucasné podporit surveillance rotavirovych gast-
roenteritid.

KLICOVA SLOVA

Ceska republika - gastroenteritis - rotavirus
- sezonnost
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Rotaviruses were discovered in animals in the
1960s. The virus was first described in humans
when it was found by electron microscopy in
duodenal biopsies from children with acute gast-
roenteritis. Seven rotavirus serogroups (sero-
groups A to G) have been described. Most human
pathogens belong to groups A, B, and C. Group
A rotaviruses are the most important from a pu-
blic health point of view [1, 2].

The symptoms of rotavirus gastroenteritis (RVGE)
include diarrhea and vomiting which may lead to
severe dehydration and even death unless rehyd-
ration therapy is promptly initiated. Every year,
an estimated 611,000 children die worldwide of
rotavirus disease, mainly in low-income countries.
Studies between 2000-2004 indicate that rotavirus
causes approximately 39% of childhood diarrhea
hospitalizations worldwide [3]. By the age of five,
nearly every child will have had an episode of rota-
virus gastroenteritis, one in five will visit a clinic,
one in 50 will be hospitalized, and approximately
one in 205 will die. Although severity and morta-
lity rates associated with RVGE may differ, disease
rates among children in developed and developing
countries are similar [2, 4-6].

In the European Union, the annual burden of rota-
virus disease is estimated at 231 deaths and almost
700,000 outpatient visits for children under five.
Rotavirus is a significant cause of hospitalization.
One in 54 children < 5 years of age with RVGE
are hospitalized causing almost 87,000 hospital
admissions in the European Union [7]. Due to the
registration of two vaccines against RVGE in 2006,
there has been growing interest in surveillance
of this infection and in obtaining medical and
economic data in order to support the launch of
the vaccination in individual countries. A number
of studies conducted in European countries have
described RVCE hospitalization rates and the im-
pact of RVGE on primary care centers [8-19].

The main aim of our study was to investigate RVGE
in the Czech Republic (CzR) retrospectively and to
try and estimate its significance in the most affec-
ted age groups before the start of vaccination.

METHODS

To analyze the epidemiological data on RVCE before
the start of vaccination against rotavirus infection
in the CzR, two databases were used retrospectively.
The Department of Epidemiology of the Medical
Faculty of Charles University in Pilsen has been
receiving regular yearly reports from all Czech
laboratories diagnosing rotavirus infections since
1998. Although in the 1990s there were effectively
only regional laboratories, in recent years, local
district laboratories have also taken up the dia-
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gnosing and reporting. The following data was
reported from 1998-2006: the number of tests,
the total number of positive tests, the number of
positive tests in children under three (from 2004
also under 5’s), the number of positive tests per
month and area (district) covered by the tests, the
methods, and the diagnostic kit applied. The lab
report rate was considered to be equivalent to the
hospitalization rate. Co-operation was on a volun-
tary basis. Due to the fact that the co-operating
diagnosing laboratories did not perform the tests
for all districts in the CzR, the collected data was
recalculated according to the population of those
districts diagnostically covered.

The second database used was EPIDAT. It is the
official mandatory notification system of the
hygiene service and it is driven by clinician noti-
fication and/or laboratory notification. Rotavirus
infections have been reported to EPIDAT since
1993. The data from 1998 to 2006 was analysed.
The reported infections were divided into two sub-
groups - sporadic (without temporal and topical
association) and epidemic (at least three cases
with these associations).

To estimate the burden of rotavirus disease in the
CzR, we used the method previously applied by
M Soriano-Gabarro et al. [7]. According to their
model for EU countries, 370 hospitalizations due
to rotavirus infection were calculated per 100,000
children under five, while for each inpatient there
are eight outpatients and for each outpatient
there are four home-treated cases.

RESULTS

Between 1998 and 2006, in the CzR there were
96,000-105,000 newborns per year and altogether
there were 445,974-486,327 children under the age
of five depending on the particular year. In the pe-
riod in question there were 5,300 beds in pediatric
and infection wards all over the country.

Table 1 presents the epidemiological data obtai-
ned from the Department of Epidemiology of the
Medical Faculty of Charles University in Pilsen
including the number of laboratories, number of
confirmed rotavirus infections, and the calculated
incidence rates per 100,000. The number of co-ope-
rating laboratories rose by 142%, from 33 in 1998 to
801in 2006. While the number of confirmed rotavi-
rus infections was 1,430 in 1998; it increased by 237%
to 4,815 in 2006. Both incidence rates per 100,000
inhabitants and incidence rates for children under
three increased by 242% and 253% respectively.

In 1998, the most commonly used detection system
was latex agglutination - 28 times (84.8%), while
in 2006 the most commonly applied detection
systems were immunochromatography (55.0%)



Table1. Laboratory results of rotavirus diagnostics (CzR, 1998-2006)

Tabulka 1. Vysledky laboratorni diagnostiky rotavirti (CR, 1998-2006)

Year 1998 1999 2000 2001 2002 2003 2004 2005 2006
NUmIeSF 6ff Egelting 33 37 4 44 53 57 59 59 80
laboratories
NUMISS? 6ff @eniifinee 1430 1796 1864 2250 | 3,039 2625 3,821 3,729 4815
rotavirus infections
ISl eIy 138 229 219 271 325 277 4011 388 472
inhabitants
el S eIl 0Ol 2242 929.6 814.2 6513 676.1 615.0 675.0 7213 7916
children under three
Incidence per 100,000 .
children under five n/a n/a n/a n/a n/a n/a 604.1 622.2 696.7

*n/a: not available until 2004.

and latex agglutination (42.5%) amongst all 80
laboratories - only five laboratories used ELISA
tests or electron microscopy (once).

Table 2 presents selected EPIDAT data. It shows
both sporadic and confirmed epidemic infections.
The number of RVCE officially reported during
the observed period increased from 423 in 1998 to
3,657 cases in 2006, and total reported laborato-
ry-confirmed sporadic infections was 12,184 for
the whole observed period. 52.8% of the total of
all reported sporadic infections occurred in boys/
men. Although a slight decrease was observed in
the proportion over the nine-year period, children
under three was the most affected age group in all
observed years. In 2006, this group made up 58.9%
of the reported infections. Over nine years, there
were six deaths linked to RVGE - three deaths
reported in children under two and three deaths
reported in elderly people (aged 82, 94, and 96)
whose deaths were related to the epidemics in
retirement homes. During the observed period,

Table 2. Reported rotavirus infections (EPIDAT, CzR 1998-2006)
Tabulka 2. Hla$ené rotavirové infekce (EPIDAT, CR, 1998-2006)

the percentage of laboratory confirmed infections
reported to EPIDAT rose from 19.5 to 62.8%.
From the EPIDAT data the highest incidence rates of
rotavirus infections were observed between January
and May with the annual percentage of diagnosed
sporadic cases ranging from 48.6 to 74.1% (Fig. 1).
Over the observed period, 17.5 and 16.4% of cases
occurred in March and April respectively, while
September and October made up only 3.0% of the
infections. We found a seasonal pattern in rotavi-
rus infections and over the nine observed years the
highest incidence occurred five times in March.
To estimate the burden of rotavirus disease in the
CzR, we applied the previously mentioned model
by M Soriano-Gabarro et al. [7]. According to the
national Czech database in 2006 there were 486,327
children under the age of five. Table 3 represents
two different estimates based on different initial
incidence rates. The first estimate was made with
the initial incidence rate at 370/100,000 according
to M Soriano-Gabarro’s study [7], and the estima-

Year 1998 1999 2000 2001 2002 2003 2004 2005 2006
2‘;;?:;2?; ffcpt?;id 212 426 679 851 1428 1,409 2,146 2,196 2,837
% of boys/men 519 57.0 511 50.8 55.7 53.8 50.1 54.0 524
% January-May 741 59.4 68.3 486 733 53.4 70.3 6811 76
% children under three 68.7 75.4 70.7 67.6 64.9 64.2 585 591 58.9
% children under five 89.2 871 84.2 828 826 816 765 78.9 76.0

Number of reported
epidemics (RVGE)

1(21) 4 (193) 4 (156) 3(72) 7(125) 4 (132) 17 (413) 12 (212)

23(820)

Deaths due to RVGE - - - B

3 = 2 1 =
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Fig. 1 Seasonality of rotavirus infections in selected age-groups (CzR, 1998-2006)
Obr. 1 Sezonnost rotavirovych infekci ve vybranych vékovych skupinach (CR, 1998-2006)

ted number of inpatients was found to be 2,165.
The second estimate was made with the incidence
rateat 696.7/100,000 based on the 2006 laborato-
1y observation. Applying the same pattern, the
number of inpatients totaled 4,076.

DISCUSSION

The diagnosing of rotavirus infections commenced
in the CzR as early as the late 1970s. The testing
became widely accessible in the course of the 1990s
when regional, and then later district laboratories as
well, were increasingly in demand [15]. The gradual
expansion of testing led to a subsequent increase in
reported infections - from 53in 1993, to 3,657 in 2006.
This development is also reflected in the results of
the presented study from the period 1998-2006. The
collected data must still be considered basic and for
a variety of reasons incomplete. Specifically, sur-
veillance data are representative of cases for which

abiological specimen was tested, not necessarily all
rotavirus infections. It may be estimated that the
number of tests performed and infections confirmed
will continue growing as the diagnostics become
incorporated into all children’s wards in the coun-
try. But this will make up only a fraction of cases
occurring in the community as only a minority seek
medical care, and of this small number, only a part
will undergo testing of stool specimens. The patterns
of disease in adults are less likely to be represented
in these data - most laboratories (but also clinicians)
do not routinely test patients other than children.

Both sources of data used have their limits set by the
development of diagnostic methods and their acces-
sibility and also the methods of data collection.
Currently, laboratories provide more precise basic
data on the incidence and trends in the CzR. Despite
a certain possible distortion (repeated tests, noso-
comial infection detection or occasional detection
of outbreaks among outpatients), the data equals

Table 3. Estimated annual incidence of rotavirus infections in children under five in the CzR (2006)
Tabulka 3. Odhadovana roéni incidence rotavirovych infekci v CR u déti do 5 let (2006)

Initial incidence Number of inpatients

370/100,000* 2,165

Number of outpatients Home-treated cases

17,333 69,333

696.7/100,000 4,076

32,609 130,435

*Ref [7]
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the number of hospitalized cases with rotavirus
infection in its respective parts of the country. The
collected data is close to the results of studies based
on laboratory data and details of hospitalized cases
in other European countries.

Over the years in question, the number of reported
RVGE in both databases soared. With regard to la-
boratory surveillance, the reported RVGE episodes
went up by 237% from the original figure of 1,430
cases. The increase in laboratory-reported RVGE
was influenced not only by the greater number
of diagnosing laboratories, but also largely by the
higher frequency of testing in child patients with
gastroenteritis, and partially by the higher sensiti-
vity of the test used. The interest in the virological
diagnostics of gastroenteritis spread gradually from
the regional infection wards to district hospital
children’s wards. The growing willingness of many
laboratories with smaller numbers of tests perfor-
med i.e. positive confirmations also played a par-
tial role. Similarly, there was an increase in RVGE
that was officially reported to the EPIDAT database,
rising from 423 cases in 1998 to 3,657 in 2006. This
change is related both to a higher quality of labo-
ratory reporting and to the increasing interest of
epidemiologists all over the country in gathering
more objective data. The surveillance span was also
indirectly influenced by a gradually increase in
data on the high RVCE incidence in other countries
and the real availability of vaccination.

The incidence of 600-700 per 100,000 children
under five equals, for example, the results from
periods before the start of vaccination from Austria
or France [9,14], while it is lower than results from
Ireland or data collected for the REVEAL Study
in Belgium, France and Sweden (12.0-7.7/1,000)
[10, 17]. Data from other European countries for
this age group are lower [8, 11, 13, 18, 19]. When
evaluating the differences among these countries,
not only the variety of detecting methods used,
but also different hospitalization policies and the
approach to health care of parents should be consi-
dered. Hence country-specific epidemiologic data
is the most important tool for understanding the
burden of rotavirus infection locally.

Due to the fact that in the CzR gastroenteritis is
predominantly tested in hospitalized patients and
nosocomial diarrhoea is rarely explained virolo-
gically a possible statistical distortion caused by
nosocomial and outpatient treated diarrhoea cases
has been ignored.

More precise data may only be collected from pro-
spective studies with an active approach to dia-
gnostics. At present, this problem has only attrac-
ted the attention of two institutions in the Czech
Republic, in Pilsen and Prague [15, 16, 20-22].
While routinely examining all children admitted

for hospitalization to wards in Pilsen in 2006, the
incidence of rotavirus infections in Pilsen children
under three was confirmed 2,100/100,000 cases.
Data obtained from the information system of the
CzR hygiene service may serve to provide more
detailed analysis as to the age, sex, nationality,
residence, clinical significance, seasonality, epi-
demic frequency, community etc. An essential
precondition for the validity of the EPIDAT data
is better quality of reporting; during the obser-
ved period, the percentage of the reported labo-
ratory confirmed infections rose (from 20 to 63%).
Therefore, currently, even such a data source may
be considered representative.

When evaluating epidemiological situations, it is
essential to consider the differences in the number
of laboratories and their accessibility, and also
the sensitivity of diagnostic kits, especially when
performing the tests with a certain delay after
the first symptoms. The fact that Czech labora-
tories use a variety of methods is primarily down
to finance, but also, the number of tests perfor-
med. The methods with the highest sensitivity
(ELISA, electron microscopy) are used particularly
by the laboratories with a high number of tests for
regional health centers.

In the case of occasional tests for smaller chil-
drens’ wards most laboratories logically prefer
cheaper methods which may be used immediately
after receiving a sample. However, in such cases,
a lower sensitivity must be taken into considera-
tion. Widespread use of the most sensitive tests
logically results in more rotavirus infection confir-
mations and consequently in a higher incidence.
Such differences also appear during routine exa-
minations in other countries [21, 23-25].

In the CzR, rotavirus infections are present all year
round with the highest figures regularly being from
January to May and the lowest number of infections
diagnosed in September and October. The nine-year
period confirmed certain variations in seasonality
with the peak most commonly coming in March
(five times). The year 2001 was exceptional, when
the number of cases remained higher even in the
second half of the year. The seasonality affects all
age groups. This does not differ from the epidemio-
logical situation in most European countries. It is
interesting to compare the data on seasonality with
neighboring countries, in Austria from November
to May with a peak in March, in Hungary December
to February [14, 26]; from Czech long-term records
the season starts as early as January, peaking in
March and April. Similar differences were observed
before the start of universal vaccination in Western
and Northern Europe [17, 27].

The more studies performed from a variety of
European countries the more differences in the
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incidence of rotavirus infections appear not only
to be between the countries, but also within the
territories of individual countries [28-30]. Due to
the spread in diagnostics of rotavirus serotypes and
genotypes, it will be possible to evaluate the rela-
tionship of the types to the variety of incidence,
seasonality etc. 31, 32]. The first data mapping the
serotype representation in the CzR indicate certain
differences between various Central European
countries [20, 22, 33, 34].

As in other countries, most rotavirus infections
were confirmed in the youngest age groups. In
the CzR, infections of children under three com-
prise 58-75% and under five between 76-89% of all
infections reported. According to the results of the
Pilsen and Prague institutions, most hospitalized
children with rotavirus infection fall within the
age group from 7 to 36 months. Also as in other
countries, the infection more often affects boys or
men. Although the problem of rotavirus infection
in older age groups rarely receives special attention,
it is necessary to point out their significance not
only in relation to nosocomial transmission but also
to transmission within families, psychiatric hospi-
tals, retirement homes and other such institutions.
Itis confirmed by three reported lethal cases of the
infection in elderly people. The numbers of these ca-
ses in older age groups are certainly underreported.
In developed countries, deaths resulting from rota-
virus infections at an early age are rather exceptio-
nal. The number of deaths is closely related to the
standard of living and income [7]. It is estimated
that every year, 231 children under five die in the
European Union. When analyzing the situation
in Central and Eastern Europe, the number of
deaths is estimated at 12 per year, and 52 per year
including Russia [12]. Over the nine years of this
study, the CzR reported three deaths of small chil-
dren (between 1 and 18 months). Every new local
study may contribute to greater precision in the
figures currently estimated, which are based on
the results of studies carried out in only a limited
number of countries. This is also confirmed by
different estimates of the number of rotavirus in-
fections based on our own long-term data. Deaths
of infants associated with rotavirus gastroenteritis
are not acceptable in developed countries, espe-
cially when they are preventable by vaccination.

CONCLUSIONS

Our findings might verify the need for universal ro-
tavirus vaccine implementation in the CzR and rein-
force the importance of RVGE surveillance including
routine testing. The vaccination against rotavirus in-
fections started in 2007 in the CzR, but the coverage
is still very low - by in the end of 2012 standing at
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only 16% among children born in this year . We also
plan to analyse data from the period after the start
of vaccination against these infections.
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