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Safety Monitoring of an Additional Dose of COVID-19 Vaccine — United States,
August 12-September 19, 2021
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On September 28, 2021, this report was posted as an MMWR
Early Release on the MMWR website (https:/fwww.cde.govimmuwr).

On August 12, 2021, the Food and Drug Administration
(FDA) amended Emergency Use Authorizations (EUAs) for
the Pfizer-BioNTech and Moderna COVID-19 vaccines to
authorize administration of an additional dose after comple-
tion of a primary vaccination series to eligible persons with
moderate to severe immunocompromising conditions (/,2).
On September 22, 2021, FDA authorized an additional dose
of Pfizer-BioNTech vaccine 26 months after completion of
the primary series among persons aged =65 years, at high risk
for severe COVID-19, or whose occupational or institutional
exposure puts them at high risk for COVID-19 (7). Results
from a phase 3 clinical trial conducted by Pfizer-BioNTech that
included 306 persons aged 1855 years showed that adverse
reactions after receipt of a third dose administered 5-8 months
after completion of a 2-dose primary mRNA vaccination
series were similar to those reported after receipt of dose 2;
these adverse reactions included mild to moderate injection
site and systemic reactions (3). CDC developed v-safe, a
voluntary, smartphone-based safety surveillance system, to
provide information on adverse reactions after COVID-19
vaccination. Coincident with authorization of an additional
dose for persons with immunocompromising conditions,
the v-safe platform was updated to allow registrants to enter
information about additional doses of COVID-19 vaccine
received. During August 12—September 19, 2021, a total of
22,191 v-safe registrants reported receipt of an additional dose
of COVID-19 vaccine. Most (97.6%) reported a primary
2-dose mRNA vaccination series followed by a third dose
of the same vaccine. Among those who completed a health
check-in survey for all 3 doses (12,591; 58.1%), 79.4% and
74.1% reported local or systemic reactions, respectively, after
dose 3, compared with 77.6% and 76.5% who reported local
or systemic reactions, respectively, after dose 2. These initial
findings indicate no unexpected patterns of adverse reactions
after an additional dose of COVID-19 vaccine; most of these
adverse reactions were mild or moderate. CDC will continue
to monitor vaccine safety, including the safety of additional
doses of COVID-19 vaccine, and provide data to guide vaccine
recommendations and protect public health.

V-safe is a voluntary, smartphone-based U.S. safety surveil-
lance system; vaccinated persons eligible to receive authorized
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or licensed vaccine product may register in v-safe. The v-safe
platform allows existing registrants to report receiving an
additional dose of COVID-19 vaccine and new registrants
to enter information about all doses of COVID-19 vaccine
received. V-safe health surveys are sent during days 07 after
each dose of vaccine and include questions about local injec-
tion site and systemic reactions and health impacts.* Surveys
are sent for the most recent dose entered.’ Staff members from
the Vaccine Adverse Event Reporting System (VAERS) contact
registrants who indicate that medical attention was sought
after vaccination and encourage or facilitate completion of a
VAERS report, if indicated.®

Among v-safe registrants who reported receipt of an
additional COVID-19 vaccine dose during August 12—
September 19, 2021, demographic data, local and systemic
reactions, and health impacts reported during days 0-7 were
described by pattern of vaccination (i.e., manufacturer of vac-
cine received for each dose). Persons who reported receiving
a primary series from different manufacturers or a manufac-
turer that was unknown or unavailable in the United States,
or 2 doses of vaccine after receipt of a Janssen (Johnson &
Johnson) single-dose vaccine (150) were excluded from the
analysis of adverse reactions after receipt of the additional
dose. Time elapsed from completion of the primary vaccina-
tion series to receipt of an additional dose was described by
pattern of vaccination. Adverse event profiles after doses 2
and 3 were compared for registrants who received mRNA
vaccine from the same manufacturer for all 3 doses. SAS
software (version 9.4; SAS Institute) was used to conduct all

*V-safe registrants self-report the severity of their symptoms, defined as mild
(noticeable, but not problematic), moderate (limit normal daily activities), or
severe (make daily activities difficult or impossible). Health impacts include
whether the vaccine recipient was unable to perform normal daily activities,
missed school or work, or received care (i.e., telehealth, clinic or emergency
department visit, or hospitalization) from a medical professional because of
new symptoms or conditions.

T Additional health surveys are sent weekly through 6 weeks after vaccination
and 3, 6, and 12 months after vaccination.

SVAERS is a passive vaccine safety surveillance system comanaged by CDC and
FDA that monitors adverse events after vaccination. VAERS accepts reports
from anyone, including health care providers, vaccine manufacturers, and
members of the public. https://vaers.hhs.gov/reportevent.html

9The odds of reporting an event after dose 2 and 3 were compared using a
multivariable generalized estimating equations model that accounted for the
correlation between registrants and adjusted for demographic variables; p-values
<0.05 were considered statistically significant.

MMWR / October 1,2021 / Vol.70 / No. 39 1379


https://www.cdc.gov/mmwr
https://vaers.hhs.gov/reportevent.html

Morbidity and Mortality Weekly Report

analyses. These surveillance activities were reviewed by CDC
and conducted consistent with applicable federal law and
CDC policy.**

During August 12-September 19, 2021, a total of 22,191
v-safe registrants reported receipt of an additional dose of
COVID-19 vaccine after completing the primary series
(Table 1). Among these, 14,048 (63.3%) were female, and
approximately 30% each were aged 18-49, 50-64, and
65-74 years. Most registrants (21,662; 97.6%) reported that
they received a third dose from the same manufacturer as their
primary mRNA vaccine series, including 98.6% of Moderna
recipients and 98.2% of Pfizer-BioNTech recipients. Few
registrants (341; 1.5%) reported a primary mRNA vaccine
series followed by an additional dose of mRNA vaccine from
a different manufacturer, a dose of Janssen vaccine after receipt
of a primary mRNA vaccination series (10; 0.05%), or an
additional dose of COVID-19 vaccine from any manufacturer
after Janssen vaccine (178; 0.8%).

Among the 22,191 v-safe registrants, the median interval
from completion of the primary COVID-19 vaccination series
to receipt of an additional dose was 182 days (interquartile
range [IQR] = 160-202 days) (Table 2). Among those who
received 2 doses of Janssen vaccine, the median interval
between doses was shorter (84 days; IQR = 16-136 days).

Local (16,615; 74.9%) and systemic (15,503; 69.9%)
reactions were frequently reported during the week after an
additional dose of COVID-19 vaccine, most commonly on
the day after vaccination. Frequently reported reactions were
injection site pain (15,761; 71.0%), fatigue (12,429; 56.0%),
and headache (9,636; 43.4%).

Among 22,191 additional dose recipients, a total of 7,067
(31.8%) reported health impacts, and approximately 28.3%
(6,287) reported they were unable to perform normal daily
activities, most commonly on the day after vaccination.
Medical care was sought by 401 (1.8%) registrants, and thir-
teen (0.1%) were hospitalized. Reasons for receiving medical
care or hospitalization were not identified in the v-safe survey;
however, registrants who indicate that medical attention was
sought after vaccination are contacted by VAERS staff and
encouraged to complete a VAERS report.

Among 21,658 v-safe registrants who received the same
mRNA vaccine for all 3 doses, 12,591 (58.1%) completed at
least one health check-in survey on days 07 after all 3 doses;
79.4% and 74.1% reported local or systemic reactions,
respectively, after dose 3, compared with 77.6% and 76.5%
who reported local or systemic reactions, respectively, after
dose 2. Among registrants who received 3 doses of Moderna

** 45 C.ER. part 46; 21 C.ER. part 56; 42 U.S.C. Sect. 241(d); 5 U.S.C. Sect.
552a; 44 U.S.C. Sect. 3501 et seq.

1380 MMWR / October 1,2021 / Vol.70 / No.39

(6,283), local reactions were reported more frequently after
dose 3 than dose 2 (5,323; 84.7% and 5,249; 83.5%; p-value =
0.03) (Figure). Systemic reactions were reported less frequently
after dose 3 than dose 2 (4,963; 79.0% and 5,105; 81.3%;
p-value < 0.001). Among registrants who received 3 doses of
Pfizer-BioNTech (6,308), local reactions were reported more
frequently after dose 3 than dose 2 (4,674; 74.1% and 4,523;
71.7%; p-value <0.001). Systemic reactions were reported less
frequently after dose 3 than dose 2 (4,363; 69.2% and 4,524;
71.7%; p-value <0.001). Among those who reported pain after
dose 3 of an mRNA vaccine, most reactions were mild (4,909;
51.4%) or moderate (4,000; 41.9%); severe pain (defined as
pain that makes daily activities difficult or impossible) was

reported by 637 (6.7%).

Discussion

As of September 19, 2021, approximately 2.21 million
persons in the United States had received additional doses of
COVID-19 vaccines' after completion of a primary series.
During August 12—September 19, 2021, no unexpected pat-
terns of adverse reactions were observed among 22,191 v-safe
registrants who received an additional dose of COVID-19
vaccine. Most reported local and systemic reactions were mild
to moderate, transient, and most frequently reported the day
after vaccination. Most registrants who received an additional
dose reported a primary mRNA vaccination series followed by
a third dose from the same manufacturer. The Pfizer-BioNTech
clinical trial, which included 306 persons aged 18—55 years,
showed that reactions after dose 3 were comparable to those
reported after dose 2 (3). However, this analysis of v-safe data
found the local reactions were slightly more common and sys-
temic reactions less common after dose 3 of Pfizer-BioNTech.
The patterns of adverse reactions observed after dose 3 of
Moderna vaccine or Pfizer-BioNTech were consistent with
previously described reactions after receipt of dose 2 (4).

The number of registrants who indicated that they received
2 doses of Janssen vaccine or received their additional dose from
a manufacturer different from that of their primary series was
small, limiting any conclusions. Data on the safety or effective-
ness of vaccination with COVID-19 vaccine products from
different manufacturers are limited; the Advisory Committee
on Immunization Practices (ACIP) recommends that persons
with moderately to severely immunocompromising conditions
receive a third dose of mRNA COVID-19 vaccine from the
same manufacturer as their primary series (5). CDC recom-
mendations for an additional dose do not currently include
persons who received Janssen vaccine.

1 heeps://covid.cde.gov/covid-data-tracker/#datatracker-home
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TABLE 1. Demographic characteristics of persons who received an additional dose of COVID-19 vaccine (N = 22,191)* and completed at least one
v-safe health check-in survey on days 0-7 after vaccination, by primary vaccination series and manufacturer of subsequent dose received —

United States, August 12-September 19, 2021

Moderna, %% (n = 10,601)

Pfizer-BioNTech, % (n=11,412)

Janssen, %18 (n = 178)

Dose 3 Dose 3 Dose 2
Dose 3 Pfizer- Dose 3 Pfizer- Dose 3 Dose 3 Dose 2 Dose 2 Pfizer-
Moderna BioNTech Janssen BioNTech Moderna Janssen Janssen Moderna BioNTech

(n=10,453; (n=144; (n=4; (n=11,209; (n=197; (n=6; (n=48; (n=64; (n=66; Total
Characteristic 98.6%) 1.4%) 0.04%) 98.2%) 1.7%) 0.1%) 27.0%) 36.0%) 37.1%) (N=22,191)
Sex
Female 63.8 63.9 50.0 63.0 63.5 333 39.6 57.8 59.1 63.3
Male 35.1 34.0 50.0 36.1 36.0 66.7 60.4 42.2 409 35.7
Unknown 1.0 2.1 0 0.9 0.5 0 0 0 0 1.0
Age group, yrs
0-17 0.0 0.7 0.0 0.6 0.0 0.0 0.0 0.0 0.0 0.3
18-49 25.7 36.1 25.0 31.5 42.6 50.0 54.2 60.9 57.6 29.1
50-64 28.4 27.1 50.0 31.1 29.9 0.0 333 343 303 29.8
65-74 33.9 271 0.0 27.8 21.3 50.0 104 4.7 9.1 30.5
75-84 10.9 9.0 25.0 8.3 5.6 0.0 2.1 0.0 3.0 9.5
>85 1.1 0.0 0.0 0.7 0.5 0.0 0.0 0.0 0.0 0.9
Ethnicity
Hispanic/Latino 8.0 153 0 8.2 5.6 0 25.0 6.3 10.6 8.2
Non-Hispanic/ 87.7 81.9 100 87.6 90.9 100 54.2 89.1 89.4 87.6

Latino

Unknown 43 2.8 0 4.2 3.6 0 20.8 4.7 0 4.2
Race
Al/AN 0.5 0.7 0 0.5 0.5 0 2.1 0 0 0.5
Asian 49 5.6 0 6.1 7.1 0 2.1 14.1 13.6 5.6
Black 5.6 3.5 0 6.2 1.5 16.7 6.3 6.3 9.1 5.9
NHPI 0.2 0 0 0.3 0.5 0 4.2 0 0 0.3
White 82.6 82.6 100 80.4 85.8 66.7 56.3 71.9 69.7 81.4
Multiracial 19 2.1 0 1.8 15 16.7 4.2 4.7 3.0 1.9
Other 2.1 42 0 2.1 0.5 0 6.3 1.6 3.0 2.1
Unknown 23 1.4 0 2.5 2.5 0 18.8 1.6 1.5 24

Abbreviations: Al/AN = American Indian/Alaska Native; NHPI = Native Hawaiian or other Pacific Islander.
* Percentage of registrants who completed at least one v-safe health check-in survey on days 0-7 after vaccination.

* Primary vaccination series.

§ Includes persons who received a primary Janssen single-dose and 1 additional dose of vaccine from the listed manufacturers.

During the period covered by this study, ACIP recommen-
dations for an additional dose of COVID-19 vaccine were
limited to persons with moderately to severely immunocom-
promising conditions who had received 2 doses of an mRNA
vaccine.9 A study conducted among immunocompromised
hemodialysis patients reported that local and systemic reac-
tions after dose 3 of Pfizer-BioNTech vaccine were similar to
those after dose 2.99 Recent reports of infections in vaccinated
persons (6) and increases in the prevalence of infection with
the B.1.617.2 (Delta) variant of SARS-CoV-2, the virus that
causes COVID-19, among vaccinated persons (/) might have
prompted some persons to seek an additional dose outside of
recommendations. The median interval from completion of
the primary series to receipt of an additional dose was approxi-
mately 6 months; therefore, persons prioritized during the

SS On August 13, 2021, ACIP recommended an additional dose of mRNA
COVID-19 vaccine after completion of a primary series in persons with
moderately to severely immunocompromising conditions. Information on
clinical considerations is available at https://www.cdc.gov/vaccines/covid-19/
clinical-considerations/covid-19-vaccines-us.html

99 heeps:/ /www.medrxiv.org/content/10.1101/2021.07.02.21259913v1
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rollout of COVID-19 vaccines, including health care workers
and older adults, might have received an additional dose.

The findings in this report are subject to at least four
limitations. First, enrollment in v-safe is voluntary and likely
not representative of the vaccinated U.S. population; the
majority of participants identified themselves as White and
non-Hispanic. Second, during this study period, additional
dose recommendations were limited to persons with immuno-
compromising conditions who completed a primary mRNA
COVID-19 vaccination series; however, v-safe does not include
information about immune status. Additional-dose recipients
likely include persons with and without immunocompromising
conditions. Third, a causal relationship between a vaccine and
clinically serious adverse event reported after vaccination can-
not be established using v-safe data. Finally, insufficient data
were available to determine patterns of adverse reactions after
receipt of an additional dose from a manufacturer different
from the primary series or for the Janssen vaccine.
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TABLE 2. Adverse reactions reported by persons who received an additional dose of COVID-19 vaccine (N = 22,191)* and completed at least one
v-safe health check-in survey on days 0-7 after vaccination, by primary vaccination series and manufacturer of subsequent dose received —

United States, August 12-September 19, 2021

Moderna, %t (n = 10,477)

Pfizer-BioNTech, % (n = 11,284)

Janssen, %18 (n = 174)

Dose 3 Dose 3 Dose 2
Dose 3 Pfizer- Dose 3 Pfizer- Dose 3 Dose 3 Dose 2 Dose 2 Pfizer-
Moderna BioNTech Janssen BioNTech Moderna Janssen Janssen Moderna BioNTech
(n=10,453; (n=144; (n=4; (n=11,209; (n=197; (n=6; (n=48; (n=64; (n=66; Total
Reaction 98.6%) 1.4%) 0.04%) 98.2%) 1.7%) 0.1%) 27.0%) 36.0%) 37.1%) (N=22,191)
Days since 182 183 173 183 186 123 84 156 150 182
primary series, (164-198) (161-204) (141-182) (157-209) (161-217) (113-182) (16-136) (140-164) (136-167) (160-202)
median (IQR)
Any injection site 80.9 64.6 75.0 69.4 81.7 83.3 25.0 70.3 80.3 74.9
reaction
Itching 20.0 11.8 0 8.4 10.2 16.7 10.4 6.3 7.6 13.9
Pain 75.9 60.4 75.0 66.6 80.2 83.3 20.8 68.8 74.2 71.0
Redness 25.2 8.3 0 9.8 20.8 16.7 6.3 7.8 12.1 17.1
Swelling 33.6 17.4 0 16.8 30.5 16.7 6.3 12.5 18.2 24.8
Any systemic 75.2 59.7 50.0 65.1 76.1 100 31.3 68.8 63.6 69.9
reaction
Abdominal pain 8.4 35 0 6.4 8.1 16.7 4.2 3.1 6.1 7.3
Myalgia 49.8 29.2 0 36.3 49.2 50.0 20.8 453 333 42.7
Chills 31.3 83 50.0 17.5 335 50.0 83 234 10.6 24.1
Diarrhea 9.9 7.6 0 9.0 9.6 16.7 8.3 6.3 9.1 9.4
Fatigue 61.8 444 0 51.0 60.9 83.3 14.6 484 50.0 56.0
Fever 36.4 20.1 50.0 22.2 371 50.0 6.3 37.5 12.1 29.0
Headache 49.0 31.1 0 384 49.7 833 18.8 359 40.9 434
Joint pain 33.0 18.8 0 23.0 31.0 333 16.7 20.3 19.7 27.7
Nausea 18.8 104 25.0 13.6 213 333 8.3 9.4 18.2 16.1
Rash 2.3 0.7 0 1.9 2.5 0 42 1.6 1.5 2.1
Vomiting 2.2 2.1 25.0 14 2.0 0 2.1 0 0 1.7
Any health 39.2 194 0 25.2 39.1 333 16.7 28.1 24,2 31.8
impact
Unable to 35.2 18.1 0 22.1 33.0 333 104 25.0 15.2 28.3
perform normal
daily activities
Unable to work or 13.7 49 0 9.0 213 16.7 104 6.3 13.6 11.3
attend school
Needed medical 2.1 1.4 0 1.5 3.0 0 6.3 0 0 1.8
care
Telehealth 0.9 0.7 0 0.7 1.0 0 2.1 0 0 0.8
Clinic 0.7 0.7 0 0.6 0.5 0 4.2 0 0 0.6
Emergency visit 0.2 0 0 0.2 0 0 4.2 0 0 0.2
Hospitalization 0.05 0 0 0.1 0 0 0 0 0 0.1

Abbreviation: IQR = interquartile range.

* Percentage of registrants who completed at least one v-safe health check-in survey on days 0-7 after vaccination.

* Primary vaccination series.

§ Includes persons who received a primary Janssen single-dose and one additional dose of vaccine from the listed manufacturers.

An additional dose of mRNA COVID-19 vaccine is rec-
ommended for persons with moderately to severely immu-
nocompromising conditions (5). CDC recommended an
additional dose of Pfizer-BioNTech vaccine 26 months after
completion of the primary vaccine series among persons aged
265 years, residents in long-term care settings, and persons aged
50—64 years with underlying medical conditions; persons aged
18-49 years with underlying medical conditions and persons
aged 18—04 years at increased risk for COVID-19 exposure and
transmission because of occupational or institutional setting
may receive an additional dose based on their individual ben-
efits and risks (8). Initial analyses of safety data from >22,000
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v-safe registrants shows that local reactions are slightly increased
and systemic reactions are slightly decreased after dose 3 of an
mRNA than after dose 2. No unexpected patterns of adverse
reactions were identified; those reported were mild to moder-
ate and transient. CDC will continue to monitor the safety of
additional doses of COVID-19 vaccine. Additional data on
adverse reactions associated with different combinations of
vaccines and of time since completion of primary series will
be important to guide public health recommendations.

Corresponding author: Anne M. Hause, eocevent416@cdc.gov.

ICDC COVID-19 Response Team.
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FIGURE. Adverse reactions and health impacts reported by persons who received 3 doses* of Moderna (N = 6,283) or Pfizer-BioNTech (N =6,308)
COVID-19 vaccine and completed at least one v-safe health check-in survey on days 0-7 after each dose, by dose number — United States,
August 12-September 19, 2021
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* The odds of reporting an event after dose 2 and 3 were compared using a multivariable generalized estimating equations model that accounted for the correlation
between registrants and adjusted for demographic variables (receipt of care was not adjusted because of small numbers); p-values <0.05 were considered statistically

significant. For Moderna recipients, all differences except any health impact and inability to perform daily activities were statistically significant. For Pfizer-BioNTech,
all differences except the need for medical care were statistically significant.
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Summary
What is already known about this topic?

Among 306 Pfizer-BioNTech clinical trial participants, adverse
reactions after dose 3 were similar to those after dose 2.
What is added by this report?

During August 12-September 19, 2021, among 12,591 v-safe
registrants who completed a health check-in survey after all
3 doses of an mRNA COVID-19 vaccine, 79.4% and 74.1%
reported local or systemic reactions, respectively, after the
third dose; 77.6% and 76.5% reported local or systemic
reactions after the second dose, respectively.

What are the implications for public health practice?
Voluntary reports to v-safe found no unexpected patterns of
adverse reactions after an additional dose of COVID-19 vaccine.

CDC will continue to monitor vaccine safety, including for
additional COVID-19 doses.

All authors have completed and submitted the International
Committee of Medical Journal Editors form for disclosure of potential
conflicts of interest. No potential conflicts of interest were disclosed.
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