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ABSTRACT
A 2018 manufacturer post-licensure safety study identified a possible association between Rotarix (RV1)
rotavirus vaccine and lower respiratory tract infections (LRTI) in infants within 0–6 days following receipt of
RV1 dose 1.

We reviewed reports to the Vaccine Adverse Event Reporting System (VAERS) of LRTI occurring 0–6 days
and 0–29 days post vaccination following RotaTeq (RV5) or Rotarix (RV1) vaccinations in conjunction with
either Prevnar (PCV7) or Prevnar 13 (PCV13), in infants aged 6 to 15 weeks. There was no significant
difference in LRTI reports to VAERS in the 0–6 days and 0–29 days following receipt of either RV5 or RV1
given with either pneumococcal vaccine.
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Introduction

There are two live oral rotavirus vaccines in use in the United
States: pentavalent human-bovine reassortant vaccine (RV5, Rota-
Teq, Merck) and human monovalent vaccine (RV1, Rotarix, Glax-
oSmithKline [GSK]) licensed in 2006 and 2008, respectively.1,2

RV5 vaccine is recommended as a 3-dose series administered at 2,
4 and 6 months of age3 and RV1 as a 2-dose series administered
at 2 and 4 months; the minimum age for the first dose for both
vaccines is 6 weeks andmaximum age is 14 weeks.4 These vaccines
are frequently co-administered with other childhood schedule vac-
cines (e.g., DTaP, IPV, pneumococcal vaccines).5

Recently, results of a manufacturer RV1 post-licensure safety
study documented an elevated risk of acute lower respiratory
infections (LRTI) among recipients of RV1 compared to recipi-
ents of concurrent inactivated poliovirus vaccine (cIPV) within
0–6 days following dose 1.6 This is the first published study to
identify an increased risk of acute LRTI following RV1. In fol-
low up, we reviewed VAERS reports of LRTI in infants aged 6
to 15 weeks occurring 0–29 days following receipt of dose 1 of
either RV5 or RV1 vaccines. Since concurrent receipt of 7-val-
ent pneumococcal conjugate vaccine (PCV7, Prevnar, Pfizer,
Inc.) and 13-valent pneumococcal, conjugate vaccine (PCV13,
Prevnar13, Pfizer, Inc.) may be expected to attenuate the risk of
a child developing a LRTI we restricted reports to only those
infants who received either of the rotavirus vaccines plus either
of these pneumococcal conjugate vaccines.7,8

Results

From January, 2008 through December 2016, VAERS received
a total of 546 reports among infants aged 6 to 15 weeks who
reported any AEs within 0–29 days following RV1 vaccination
and 2,111 following RV5 (Fig. 1). A total of 35 reports met the

initial LRTI diagnosis with onset 0–29 days, seven reports in
the RV1 group and 28 in the RV5 group. However, due to
insufficient information in some of the LRTI reports, only 18
(51%) reports within 0–29 days were confirmed with this diag-
nosis and of these 15 (83%) reports were within 0–6 days
(Fig. 1). There were four deaths and 11 non-death serious
reports in RV5 group and three non-death serious reports in
RV1 group (Fig. 1). Most reports indicated infants also received
diphtheria-tetanus-acellular pertussis vaccine (DTaP), inacti-
vated polio vaccine (IPV), Haemophilus influenzae type b vac-
cine (Hib) and hepatitis b vaccine (HepB) administered
concomitantly at the same visit (Tables 1,2).

We did not observe any trends in the number of reports with
either vaccine within the 0–6 day or 0–29 day onset intervals. The
proportion of infants aged 6 to 15 weeks reported with a LRTI
within 0–29 days post vaccination who received RV5-PCV13 vs.
RV1-PCV13 was (15/1,118) 1.3% vs. (5/419) 1.2%, respectively;
the proportion of infants who received RV5-PCV7 vs. RV1-
PCV7 was (13/993) 1.3% vs. (2/127) 1.6%, respectively (Fig. 1).
Both comparisons yielded non-significant differences (p-value D
0.9 and 0.8, respectively). The same analysis for the 0–6 day onset
interval yielded for RV5-PCV13 vs. RV1-PCV13 (11/1042) 1.1%
vs. (4/388) 1.0%, respectively, and the proportions of infants who
received RV5-PCV7 vs. RV1-PCV7 was (9/927) 0.9% vs. (1/113)
0.9%, respectively (data not shown). Both comparisons yielded
non-significant differences (p-value D 1.0 and 1.0, respectively).
When we searched reports among infants aged 6 to 15 weeks who
received either PCV7 or PCV13 (without any RV) and an onset
interval of 0–29 days, we identified only two serious reports of
LRTI of a total 97 serious reports with these two vaccines. We did
not observe any seasonal variation among the reports for either of
the RV vaccine groups within the two risk windows of 0–6, 0–29
days; however, the numbers were small (data not shown).
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Clinical reviews

Death reports
We identified four deaths: two reports in the RV5-PCV7
group and two reports in RV5-PCV13 (Fig. 1,Table 1). For
three of these reports, the cause of death was pneumonia,
and the fourth had parainfluenza virus (type 3) bronchiolitis
at the time of death. The onset intervals ranged between 1–
13 days. Detailed information on each of these reports is
summarized in Table 1.

Non-death serious reports
We identified 14 non-death serious reports after immunization
with the vaccines of interest. All were hospitalized. Twelve
(86%) had an onset interval of 0–6 days post-vaccination, and
for the remaining two infants the onset interval was within
7–29 days. All of these infants recovered and were discharged
from the hospital in stable condition (Table 2).

Discussion

Our analysis was conducted as a follow-up to a recent manufac-
turer post-licensure safety study, which identified a potential
association between LRTI in infants within 0–6 days following
receipt of RV1 dose 1. During our study period, VAERS
received only seven LRTI reports out of a total 546 reports fol-
lowing RV1 dose 1 with PCV7 or PCV13 compared to 28 LRTI
reports out of a total of 2,111 reports following RV5 dose 1
with PCV7 or PCV13.

Our study did not observe differences in reports of LRTI to
VAERS in infants aged 6 to 15 weeks who received dose 1 of
RV5 or RV1 with PCV13 or PCV7 and other recommended
childhood vaccines (e.g., IPV, Hib) within 0–29 days post vacci-
nation and 0–6 days post-vaccination. In addition, our study
did not find any unexpected causes of death or adverse effects
(AEs) for non-death serious reports. During 2008–2016,
approximately 15.4 million doses of RV1 and 84.7 million doses
of RV5 were distributed in the United States (data shown with
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Figure 1. LRTI Reports Following Rotavirus Vaccines, VAERS 2008–2016.

Table 1. Clinical Reviews of LRTI Death Reports Following RV1 or RV5 Vaccination, VAERS 2008–2016.

No.
Age

(weeks) Sex Year
Vaccine
Group

Other
vaccines

Onset
Interval
(days)

Past Medical History/
Family History Pre-existing Conditions Cause of Death

1 9 F 2008 RV5 and
PCV7

DTaP HepB
IPV Hib

3 Sick contacts at home,
tobacco smoking at
home

RSV bronchiolitis, tinea
corporis

Viral pneumonia

2 8 M 2012 RV5 and
PCV7

DTaP HepB
IPV Hib

1 None Congestion, cough 3 days
prior to vaccination

Sudden unexplained infant death. Other
findings: parainfluenza (type 3)
bronchiolitis

3 7 M 2012 RV5 and
PCV13

DTaP HepB
IPV Hib

1 None None Bilateral pneumonia (Group A,
Streptococcus pyogenes)

4 11 F 2014 RV5 and
PCV13

DTaP HepB
IPV Hib

13 Unknown Unknown Respiratory insufficiency secondary to
early bronchopneumonia and chronic
interstitial pneumonitis, SIDS

RSV, respiratory syncytial virus; SIDS, sudden infant death syndrome
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permission of GSK and Merck). However, we were unable to
calculate reporting rates because data on doses distributed by
age group for the different vaccine combinations was not
available.

As pneumococcal conjugate vaccine (PCV7 or PCV13), con-
comitantly administered with RV, may be expected to trigger a
protective immune response within 0–29 days and thus attenu-
ate the risk of a child developing a LRTI, we restricted our study
to only those infants who received RV and either of these two
vaccines.6–7 In addition, all the verified LRTI serious reports
had co-administration of several other vaccines (e.g., DTaP,
IPV, HepB, Hib) at the same visit and some were noted with
comorbidities (e.g., prematurity, Down Syndrome, gastro-
esophageal reflux) (Tables 1,2).

Although the numbers were small, we did not identify any
seasonal pattern for the cases within either of the risk win-
dows (0-6 and 0–29 days). In infants aged 6 to 15 weeks
who received PCV13 or PCV7, but not RV, VAERS received
only two serious LRTI reports (out of a total of 490 reports
including 97 serious reports) within 0–29 days indicating
that LRTI is not commonly reported to VAERS following
these pneumococcal conjugate vaccines in this age-group. In
2016, the most recent year with survey data, the National
Immunization Survey-Child at https://www.cdc.gov/vaccines/
imz-managers/nis/about.html found 97.8% of children receiv-
ing their first RV vaccine between the ages of 6 and 14 weeks of
age also received a first PCV between 6 and 14 weeks of age
(CDC unpublished data). VAERS received a total of seven
LRTI reports for RV administered without PCV; four following
RV5 (of which two were serious: one following RV5 alone and
one RV5 with HepB and DTaP-Hib-IPV, and two non-serious
reports following RV5 alone) and three reports following RV1
(all were serious reports and followed co-administration with
other vaccines).

Our study is subject to several limitations including those
associated with passive surveillance in VAERS, such as under-
reporting and stimulated reporting, incomplete information,
varying quality of reports, and lack of an unvaccinated com-
parison group.9 Reports of LRTI following RV vaccines com-
pared with other vaccines (e.g., PCV7, PCV13) may be an
example of stimulated reporting indirectly due to provider
awareness of the vaccines’ known rare causal association with
intussusception. In summary, because of these limitations it is
usually not possible to assess for causal associations between a
vaccine and an AE(s) using VAERS data. However, as a
national surveillance system, VAERS can rapidly detect rare
AEs and potential vaccine safety problems, which can be
further explored in carefully designed epidemiological
studies.9

Overall, the ad hoc nature of the LRTI analysis in the Hoff-
man et al study and the findings from our VAERS analysis do
not fully evaluate the potential association of LRTI and RV.
Therefore, a service to the field would be to have a more defini-
tive study powered to detect LRTI risk in the week following
RV vaccination with the appropriate comparison group. In
conclusion, we found there was no significant difference in
LRTI reports to VAERS in 0–6 and 0–29 days following receipt
of either RV5 or RV1 with pneumococcal conjugate vaccines.

Methods

Data source

VAERS is a national spontaneous reporting system, estab-
lished in 1990 and co-managed by the Centers for Disease
Control and Prevention (CDC) and FDA that accepts reports
of AEs following immunization.9 VAERS accepts reports from
vaccine manufacturers, healthcare providers, and vaccine
recipients (or their parents/guardians). The VAERS report
form obtains information on the demographic characteristics
of the vaccine recipient, type of vaccine(s) received and timing
and description of AEs experienced.9 Signs and symptoms of
AEs documented in the reports are coded using the Medical
Dictionary for Regulatory Activities (MedDRA) Preferred
Terms (PTs)10; a VAERS report may be assigned one or more
PTs.

Reports are classified as serious AEs according to the FDA
regulatory definition if one or more of the following are
reported: death, life-threatening illness, hospitalization or pro-
longation of existing hospitalization, or permanent disability.11

Follow-up is conducted for all serious VAERS reports to obtain
relevant medical information including a hospital discharge
summary (if available) and relevant laboratory data.9

The VAERS database was searched for all primary, domestic
VAERS reports for infants vaccinated between February 1,
2008 and December 31, 2016 who received the first dose of
either RV1 or RV5 in combination with either PCV7 or
PCV13. Other childhood vaccines recommended for this age-
group were included.5 Since vaccine dose information often is
missing in VAERS reports or cannot be verified, we used the
child’s reported age information as a proxy to estimate the dose
number he/she received. We estimated the first dose by limiting
our data search to infants aged 6–14 weeks and 6 days (the
recommended age for the first dose of RV5 or RV1) and AEs
occurring within 0–29 days post vaccination.

We searched separately for reports of any AE(s) and
reports which identified a LRTI diagnosis with any of the fol-
lowing PTs: Bronchiolitis, Bronchitis, Bronchitis Acute,
Pneumonia and Pneumonia Influenza. Our study was
focused on serious LRTI, which included the relevant medi-
cal information to validate a LRTI diagnosis. We searched
for all reports (serious and non-serious); however, we were
only able to verify a LRTI diagnosis for serious reports11 in
which follow-up medical records were obtained.9 Onset
interval was defined as the interval from the vaccination date
(Day 0) to the reported date of onset of the first symptom(s)
within 29 days. In order to assess a possible effect of season-
ality or a reporting trend due to other circulating viruses
(e.g., respiratory syncytial virus), we further examined these
reports by each month, year and vaccine type.

We compared the proportion of reports in infants aged 6 to
15 weeks with onset intervals of 0–6 days and 0–29 days with a
diagnosed LRTI who received either RV5-PCV7 vs. RV1-PCV7
and RV5-PCV13 vs. RV1-PCV13 in infants aged 6 to 15 weeks
who were reported with any AE within the same onset inter-
vals. In addition, we searched for LRTI reports in infants aged
6 to 15 weeks with symptom onset 0–29 days who received
PCV7 or PCV13 with other recommended vaccines but not
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RV5 or RV1. To assess the statistical significance of the differ-
ence between the proportions, we used SAS exact test (SAS ver-
sion 9.4).

Clinical reviews

CDC investigators (MA and MM) reviewed available medical
records of serious reports. For death reports, the cause of death
was obtained from the death certificate and/or autopsy report.
For non-death serious reports, we determined the primary AE
based on medical record documentation including the hospital
discharge summary and other diagnostic test results, if available.
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