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Delayed Onset and Diminished Magnitude of Rotavirus Activity —
United States, November 2007-May 2008

Rotavirus is the leading cause of severe acute gastroenteritis
among infants and young children, accounting for an esti-
mated 527,000 deaths among children aged <5 years world-
wide in 2004 (1,2). In the United States, rotavirus causes few
deaths (20-60) each year, but remains a substantial cause of
morbidity among children, resulting in approximately 55,000
70,000 hospitalizations, 205,000-272,000 emergency depart-
ment (ED) visits, and 410,000 physician office visits (3). In
the continental United States, rotavirus activity follows a dis-
tinct winter-spring seasonal pattern (4). In winter months,
approximately 50% of hospitalizations and ED visits and 30%
of outpatient visits for acute gastroenteritis among U.S. chil-
dren aged <3 years are caused by rotavirus (5). To prevent
rotavirus disease, in February 2006, a human-bovine rotavirus
vaccine, RotaTeq® (Merck & Co., Inc., Whitehouse Station,
New Jersey), was recommended for routine use among U.S.
infants (3). To summarize rotavirus activity through May 3,
during the current 2007-08 season, CDC analyzed data from
the National Respiratory and Enteric Virus Surveillance Sys-
tem (NREVSS) and the New Vaccine Surveillance Network
(NVSN). The results indicated that, when compared with the
15 previous seasons spanning 1991-2006, rotavirus activity
during the current season appeared delayed in onset by 2—4
months and diminished in magnitude by >50%. Additional
surveillance and epidemiologic studies are needed to confirm
the impact of rotavirus vaccination on the 2007-08 season
and to monitor the impact of the vaccine on the incidence
and epidemiology of rotavirus during future seasons.

NREVSS is a voluntary network of U.S. laboratories that
provides CDC with weekly reports of the number of tests
performed and positive results obtained for a variety of patho-
gens. For rotavirus, results of antigen testing using commer-
cially available enzyme immunoassays (EIAs) are reported.
Clinical and epidemiologic data are not obtained. During July
1991—June 2007, for each season, a median of 66 laboratories
(range: 58-77) contributed rotavirus testing data to NREVSS.

To approximate the median from previous seasons, 70 labo-

ratories reporting directly to CDC were included in the 2007—
08 analyses.*

To compare detection rates of rotavirus during the 2007—
08 season with prevaccine seasons, NREVSS data were aggre-
gated by surveillance week for the period July 1991-June 2006
(i.e., maximum, median, and minimum) and compared with
results for July 2007-May 3, 2008. Data from July 2006—
June 2007 were excluded from the prevaccine (1991-2006)
baseline data because some persons tested likely received vac-
cine during that period. To explore trends in rotavirus testing
practices and results, additional comparisons were performed
using only data from 32 laboratories that consistently reported
>30 weeks of data per year during July 2000—June 2007 and
reported >2 months during July 2007-May 2008.

Since 2006, NVSN has consistently conducted prospective,
population-based surveillance during January—May for
rotavirus gastroenteritis among children aged <3 years resid-
ing in three U.S. counties (Monroe County, New York;
Hamilton County, Ohio; and Davidson County, Tennessee).
NVSN collects epidemiologic and clinical information on
children with symptoms of acute gastroenteritis (i.e., diarrhea
or vomiting) in inpatient, ED, and sentinel outpatient clinic
settings. Fecal specimens are obtained and tested for rotavirus
by commercial EIA tests (Premier Rotaclone, Meridian Bio-
sciences, Cincinnati, Ohio). For this analysis, the number and
proportion of acute gastroenteritis patients aged <3 years whose
fecal specimens tested positive for rotavirus at NVSN sites
during January—April in the years 2006, 2007, and 2008 were
examined.

*For the 2007-08 season, a data-sharing agreement between CDC and
Surveillance Data, Inc. (SDI) (Plymouth Meeting, Pennsylvania) increased the
number of laboratories contributing rotavirus data to 214. SDI data shared
with NREVSS showed patterns similar to data from other NREVSS laboratories;
however, for sampling consistency, only 70 laboratories reporting directly to
CDC were included in the 2007-08 analyses. Data from all 214 laboratories
are available at htep://www.cdc.gov/surveillance/nrevss/rota-data.htm.
Additional information is available via e-mail at nrevss@cdc.gov.
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Based on NREVSS data, the onset of national rotavirus ac-
tivity during the 2007-08 season appeared delayed by approxi-
mately 2—4 months compared with the 15 prevaccine rotavirus
seasons (July 1991-June 2006)" (Figure 1). During 1991—
2006, median onset occurred in mid-November (week 46;
range: week 41 to 52). In 2008, onset of rotavirus activity
occurred in late February (week 9). The proportion of all
rotavirus tests that were positive from mid-November 2007
to mid-April 2008 (week 46 in 2007 to week 16 in 2008) was
below the minimum level reported during 1991-2006.
Whereas in all previous seasons the proportion of tests that
were positive peaked by March (week 12) to a median of 41.0%
(range: 30.6%—45.5%), in 2008 only 13.5 % of tests were
positive in week 12, and only 17.8% were positive at the sea-
son peak at the end of April (week 17). Since reaching that
peak, the percentage of rotavirus positive tests has continued
to decline. For the week ending May 31, 2008 (week 22), the
proportion of tests positive for rotavirus was 11.1%. The
delayed season and atypically low percentage of rotavirus-posi-
tive tests has been observed in all four U.S. census regions (6).

Data from the 32 NREVSS laboratories that reported >30
weeks of data per year during July 2000—June 2007 and
reported >2 months during July 2007-May 2008 were ana-
lyzed. During July 2, 2000-May 3, 2008, the 32 laboratories
reported a total of 121,100 rotavirus antigen detection tests
with 26,478 positive results (21.9%) (Figure 2). Although
some year-to-year variation occurred during this period in the
total number of tests and the number that tested positive for
rotavirus antigen, both numbers were substantially lower dur-
ing the 2007-08 rotavirus season than during any of the
prevaccine seasons. When the total number of rotavirus tests
performed during January 1, 2008—May 3, 2008 (weeks 1—
18) was compared with the total number performed during
these same weeks in each of the seven preceding rotavirus sea-
sons, the number of 2008 tests was lower by a median of 37.0%
(season range: 27.0%—45.9%). The number of tests that were
positive for rotavirus was lower by a median of 78.5% (season
range: 70.9%-79.7%). Similar declines were observed in all
regions.

In NVSN, 405, 481, and 283 children aged <3 years were
enrolled during January 1-April 30 in 2006, 2007, and 2008,
respectively. Among enrolled children, the overall percentage
of fecal specimens testing positive for rotavirus was 51% in
2006, 54% in 2007, and 6% in 2008. Smaller percentages of
positive results were observed at all inpatient, ED, and outpa-

T Rotavirus national season onset was defined as the first of 2 consecutive weeks
during which the median percentage of specimens testing positive for rotavirus
antigen from all combined laboratory data is >10%.

FIGURE 1. Percentage of rotavirus tests with positive results
from participating laboratories, by week of year — National
Respiratory and Enteric Virus Surveillance System, United
States, 1991-2006 rotavirus seasons and 2007-08 rotavirus
season*
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* 2008 data current through week ending 3 May 2008. Data from July 2006—
June 2007 were excluded from the (1991-2006) prevaccine baseline data
because some persons tested likely received vaccine during that period.

FIGURE 2.Total number of rotavirus tests and number of positive
test results* from 32 continuously reporting laboratories™ —
National Respiratory and Enteric Virus Surveillance System,
United States, July 2, 2000-May 3, 20088
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*3-week moving averages.
Laboratories that reported for at least 30 weeks during July 2000-June
2007 and reported for at least 2 months during the 2007—-08 rotavirus
season.

§2007—08 rotavirus season data through week ending May 3, 2008.

tient clinic sites in 2008 compared with 2006 and 2007
(Table).
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TABLE. Number of children with specimens and number and percentage testing positive by enzyme immunoassay (EIA) for
rotavirus, by health-care provider type and site — New Vaccine Surveillance Network (NVSN), United States, January—April 2006,

2007, and 2008

2006 2007 2008
No. Specimens No. Specimens NoO. Specimens
children rotavirus children rotavirus children rotavirus
with positive by EIA with positive by EIA with positive by EIA

Health-care provider type and site specimen No. specimen No. (%) specimen No. (%)
Inpatient

Monroe County, New York 22 11 (50) 61 45 (74) 10 0 —

Hamilton County, Ohio 76 43 (57) 61 24 (39) 52 0 —

Davidson County, Tennessee 45 26 (58) 21 9 (43) 32 4 (13)

Total inpatient 143 80 (56) 143 78 (55) 94 4 4)
Emergency department

Monroe County, New York 13 5 (38) 72 53 (74) 17 0 —

Hamilton County, Ohio 92 59 (64) 139 81 (58) 57 1 2)

Davidson County, Tennessee 59 31 (53) 53 22 (42) 51 10  (20)

Total emergency department 164 95 (58) 264 156 (59) 125 11 9)
Outpatient clinic

Monroe County, New York 16 2 (23) 24 9 (38) 27 1 4)

Hamilton County, Ohio 36 12 (33) 30 13 (43) 28 0 —

Davidson County, Tennessee 46 18 (39) 20 3 (15) 9 2 (22

Total outpatient clinic 98 32 (33) 74 25 (34) 64 3 (5)
Total 405 207 (51) 481 259 (54) 283 18 (6)

Editorial Note: In the United States, rotavirus activity dur-
ing the ongoing 2007-08 season appears both substantially
delayed in onset and diminished in magnitude, compared with
previous years. These changes in rotavirus activity coincide
with increasing use of rotavirus vaccine among infants.
Although nationally representative data on vaccine coverage
are not currently available, information from population-based
immunization information system sentinel sites indicates that
mean coverage with 1 dose of rotavirus vaccine among in-
fants aged 3 months was 49.1% (range for six sites: 40.1%—
65.4%) in May 2007 and 56.0% (range for eight
sitesd: 12.4%—75.8%) in March 2008 (7). Mean coverage
with 3 doses of rotavirus vaccine among children aged 13
months at the sentinel sites was 3.4% (range: 0—11.0%) in
May 2007 and 33.7% (range: 1.1%—-53.0%) in March 2008
(D. Bartlett, MPH, CDC, personal communication, 2008).
Most children aged >2 years at the start of the 2007-08
rotavirus season would not have received rotavirus vaccine
because they would have been too old (e.g., >13 weeks) to
start the series when the vaccine was first licensed in February
2006. Because the changes in rotavirus activity appear more
pronounced than might be attributed to direct protective ef-
fects of vaccination alone, the results of this analysis suggest
that vaccination of a proportion of the population might
offer indirect benefits to unvaccinated children (i.e., herd
immunity) by reducing transmission of rotavirus in the
community.

SNot all six sites reporting in 2007 were among the eight sites reporting in
2008.

The findings in this report are subject to at least five limita-
tions. First, the 200708 rotavirus season is still ongoing, and
further information is needed to evaluate rotavirus activity
fully. Second, although most laboratories submit reports to
NREVSS within 2 weeks of testing, delays in reporting might
have some effect on these preliminary data. Third, testing for
rotavirus is not part of routine clinical practice and is con-
ducted at the discretion of the physician and based on institu-
tional policies. Changes in testing practices might impact these
findings; however, such changes would be unlikely to explain
the large decline in positive test results in 2008, particularly
given the consistency of this decline across participating labo-
ratories. Fourth, because NREVSS is a purely laboratory-based
surveillance system, patient-level information is not available
and NREVSS might receive more than one result for a given
patient. However, any contribution of this to the results likely
would be small. Finally, the counties where NVSN conducts
active surveillance might not be representative of the entire
U.S. population; however, the findings from NREVSS sup-
port very similar interpretation.

The ongoing 2007-08 rotavirus season appears substantially
delayed in onset and diminished in magnitude compared with
previous seasons. These changes coincide with increasing use
of rotavirus vaccine. Continued surveillance and additional
epidemiologic studies are needed to confirm the effects of
rotavirus vaccination on the 2007-08 season and to monitor
the effects of the vaccine on the incidence and epidemiology
of rotavirus disease over time.
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