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Delayed Large Local Reactions to mRNA-1273
Vaccine against SARS-CoV-2

TO THE EDITOR: Baden et al.! report on a phase 3
clinical trial of the mRNA-1273 vaccine against
SARS-CoV-2, and they provide information on
immediate injection-site reactions, which were
observed in 84.2% of the participants after the
first dose. The trial also showed that delayed
injection-site reactions (defined in that trial as
those with an onset on or after day 8) occurred
in 244 of the 30,420 participants (0.8%) after
the first dose and in 68 participants (0.2%) af-
ter the second dose. These reactions included
erythema, induration, and tenderness. The re-
actions typically resolved over the following 4 to
5 days. However, these reactions were not fur-
ther characterized, and links between reactions
after the first dose and those after the second
dose were not provided to inform clinical care.

We have also observed delayed large local
reactions to the mRNA-1273 vaccine, with a
median onset on day 8 (range, 4 to 11) after the
first dose. These reactions had a variable ap-
pearance (Fig. 1). Here, we report on a series of
12 patients with these reactions, all of which
appeared near the injection site after complete
resolution of the initial local and systemic
symptoms associated with vaccination. Five of
the reactions were grade 3 plaques (210 cm in
diameter) (Table 1). Some patients had concur-
rent systemic adverse effects, and among these
patients, 2 had additional skin findings. Most
patients received treatment for their symptoms
(e.g., with ice and antihistamines). Some pa-
tients received glucocorticoids (topical, oral, or
both), and 1 patient received antibiotic therapy
for presumptive cellulitis. The symptoms re-
solved a median of 6 days after onset (range,
2 to 11).
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Our suspicion of delayed-type or T-cell-medi-
ated hypersensitivity was supported by skin-biop-
sy specimens obtained from a patient with a
delayed large local reaction who was not among
the 12 patients described here. Those specimens
showed superficial perivascular and perifollicu-
lar lymphocytic infiltrates with rare eosino-
phils and scattered mast cells (see Fig. S1 in the
Supplementary Appendix, available with the full
text of this letter at NEJM.org).

Given that neither local injection-site reac-
tions nor delayed-type hypersensitivity reactions
are contraindications to subsequent vaccina-
tion,” all 12 patients were encouraged to receive
the second dose and completed their mRNA-
1273 vaccination course. Although half the pa-
tients did not have a recurrence of large local
reactions, three patients had recurrent reac-
tions that were similar to those after the initial
dose, and three patients had recurrent reac-
tions that were of a lower grade than those
after the initial dose. The median onset of cu-
taneous symptoms after the second dose (day 2;
range, 1 to 3) was earlier than that after the first
dose (Table 1).

Clinicians may not be prepared to address
delayed local reactions to the mRNA-1273 vac-
cine. Given the scale-up of mass vaccination
campaigns across the world, these reactions
are likely to generate concerns among patients
and requests for evaluation. These reactions have
not been consistently recognized, guidance re-
garding the second dose of vaccine has varied,
and many patients have unnecessarily received
antibiotic agents. We hope this letter encour-
ages additional reporting and communication
regarding the epidemiologic characteristics,

NEJM.ORG

The New England Journal of Medicine
Downloaded from nejm.org on March 5, 2021. For personal use only. No other uses without permission.
Copyright © 2021 Massachusetts Medical Society. All rights reserved.



The NEW ENGLAND JOURNAL of MEDICINE

‘pasodsuel} aq Aew swie 1y3u pue 343
ay1 Jo sadew ayp os Youiw e uisn sjuaied ayi Aq uaxel asam sydesZoljoyd awos "apeid JejILIS B JO 219M SISOP OM] 3] O} SUOIIDEAI dY] 1N ‘9SOP 1SJ1J BY] 9B UBY] J3I|JED SBM
9S0p puU0Das Ay 9B SUOIIDEAI Y] JO 19SUO BY1 ‘OT PUE ‘p ‘¢ SIUBIIEY U] "9SOP 1SJ1J Ay J91JE UBL] 9SOP PUOI3S 3] J91je dpeId JOMO| 9I19M PUE 19SUO J3I|JED UB PBY SUOIIdBal 3y ‘/
pue ‘g ‘7 SIUdNEd U| "BLIBYIAIS [EWIUIW pey sjudljed awos Yy3noyije ‘9sop puodas ay} YlIM SUOI}DeI [eDO| 3SI.| JO 9DUILINDAL B dABL JOU PIP ZT PUB ‘TT ‘6 ‘g ‘S ‘T Siualed (9 juan

-ed) SMoq|a ay3 uo sanbe|d |eledinun pue (g juaned) siaduly pue wied ayy uo sajnded Suipnjpul ‘swoidwAs snoaueind Jayio pey sjualzed om] ‘Wie Y} UO YSed pazi[edo| & 0} UoIIp
-pe u] *(6 pue g sjuaired ui ““8-3) sanbe|d ay3 Jo UoIBINPUI 9|qEISPISUOD SEM 343U ‘Sjualjed |BISASS U] "UOIJEUIDDEA JO 31IS 3y] Jeau (g Jualled ui) sanbejd piojadie) pue (1T pue ‘9 ‘z
sjualjed ul) sanbe|d snojewapa Ajwioyiun ‘(T 3uaied ur) sanbejd senuue Suipnpdur ‘auIddEA ¢/ZT-YNYW O} SUOIIDBAI SNO3UEBIND PaKke|ap Jo Ssdlisiialdeleyd didojoydiow aie umoys

*3UIDEA £/ZT-VNYW 01 Suoldedy snoauein) pakepq T a4nSi4

0T 1ualied 6 1uaned

21 udied TT jusiied

9 1uaned § Jualed

9dUalindal oN

yses Jew|ed
4O 9dUBLINdAI ON

g 1uaned £ udned

9dU344Nd3a1 ON

¥ juaned € Jualed Z uaned T 3ualed

2dUalindal oN

1 9soq@

1 3soq Z @soq 1 9so@

NEJM.ORG

N ENGL) MED

The New England Journal of Medicine
Downloaded from ngjm.org on March 5, 2021. For personal use only. No other uses without permission.

Copyright © 2021 Massachusetts Medical Society. All rights reserved.



CORRESPONDENCE

(o1j01581P 8H
Ww Z11-06
110154s 3H
ww 9GT-0¥1
‘aunssaid
poo|q ‘wdq
0€T ‘O184
Jeay) uols
-uapadAy
‘elpiedAyoe}  seidjedw
ayoepeaH |eanisod ‘andie4 andie4
0L 6T 0L A
ured Yruem
sniunid ‘Buijjams uled ‘sniunig
6 8 1T 0T
A|snoinaud
(19n8y Bnup) 1K oy Aj1EW
aulzejese} -ixoidde
-|ns ‘(yses) ewapaoidue siiuIy
A313))e  |edE}Jo Bpos ‘(sanly) A3i3)
DIUdd  -1da pajejos|  -|e puow|y auoN
diuedsiH
‘uedlBWY
dluedsiH oluedsiy SA1lEN oluedsiy

-UOU ‘BUYM -UOU DUYM |G ‘BUYM -UOU ‘DUUYM

3JeWwa4 3lewa4 3N ajewa4
9 49 Ly 1€
Zlusned  [rIused QT IusHed 6 judned

(11
Aep) moq|a
SuoN SuoN Jeau ysey
wovr—0¢
yoes ‘suoisa|
S1esedas om | 0L (¥4l
uoinejuaW
-BidiadAy
‘uoneinpul
‘ewayhia
‘Yawiem ‘ured Yiwiem
Buiuing ‘ured
‘snunig uled ‘sniunig
8 6 6
(hg
ul auou)
eliedIun (san1y)
diyredoip|  A313|je dsep auoN
oluedsiH diuedsiH diuedsiH
-UoU ‘9UYA\  -UOU ‘DUYA\  -UOU ‘DUYM
9|ewaS 9JewaS BT
(14 8¢ 34
8 udlied £ judlled 9 juaned

ysed Jewed
‘(4017001
‘aanjesadwiay s[jiy>
wnuwixew)  (g—9 skep)  ‘aydepeay
1ond) ‘andiey  Ayredou ‘se13eAw
‘ayoepea  -apeydwiq ‘angie4 auoN
0¢t 0§ 0¥l 00T
uied ured Yiruem
‘sniunid sniunid ‘sniunig ‘uied
14 8 8 8
auoeA
eZUSN|jul
0} UoI3OE3
|edo| a8.e]
‘(saniy) A313]  (saAly)
siiuy -|e utj|io1 A319)|e
SuoN ‘eledIuN ‘siuIyy 1SeIIU0D
oluedsiH oiuedsiH diuedsiH oluedsiH
-UoU ‘9lYAN  -UOU ‘DUYA\  -UOU ‘DUYAM  -UOU ‘DUYM
9|ewaS 9JewaS 3JewaS 9|ewaS
(04 1€ 194 19
S juaned ¥ juaiied € juslied C judned

uoldeal
|e20| 23|
pakejap 5
Ym qual a3
-INdU0d =
EBLIN swoldwiAs w.
wo — 5
Ja19Welp =
uolsa| =
0’6 Winwixen %
S
o}
S
B
o 2
21s m =
uoliaful 85
JB3U SWO} s g
snjnig -dwiAs |e207 5 2
¢ © 8
J9su0 uo} 5 £§
3 -oeal jo Aeq s _m g
1 9soq z .m _.,nm
8 2d
s 0 m
s z2
Yoo O
z £©8
s
=
SUoN Kioasiy A343| |y =4
S
£
)
oluedsiH dnoi3 =
-UoU ‘UBISY  DIUL3S 40 3DBY o)
Sjewa FEIS m
/€ 1K — a8y Mnu
sa|qelien 3
|esuip pue o
s1ydesSowag
T judned a|qene

2'9UIDBA €/ZT-YNYW dY1 0} suoidesy [edo a81eq ‘pakejaq ‘Ojqedeway Yum sjusned ‘T 3|qel

Copyright © 2021 Massachusetts Medical Society. All rights reserved.



The NEW ENGLAND JOURNAL of MEDICINE

Ayredou

-apeyduwi|
JEVEN! ‘se1djedw
‘aydepeay ‘easneu
‘se1SjeAN ‘s|jIyd “4anay
auoN SuoN
wie
Wie sweg ausoddp
uoiN|osal  uonnjosal
919|dwio) 919|dwio)
1T 14
(skep £
1o} 6 Aep uo
pauels) A|iep
2o1m3 (Sw
Sz1) poe
DIUEB|NAE|D
—(8wigzg)
auoN ul]|RIXoWY
CT uslied 1T 1ushied

se13jedw
‘an8ney S|yD
SuoN SuoN
wJe
aysoddp Wie dweg
uolN|osal  UOoIN|OSal
a19|dwio) 919]dwio)
LT I
(papaau
se) |eaidoy
%1 auosh
auoN -10204pAH
0T ualied 6 1ualied

se13|edw se13jedw
s|yd ‘aydepesH
UOI3eUIDDBA
1a1ye Aep pue
Jo Kep a3
(ssop auo) (ssop
Sw g1 aulp auo) 3w QT
-eUDJOXS{  aulpelelOT
we wie
aysoddp susoddo
uoljelUSW  UOIIN|OS3I
-31diadAH a19|dwio)
61 €T
Sw
0§ auiwe
-ipAyuaydip  (papasu
joasopauo  se) 3w QT
‘ssped 92| aulpelelOT
8 jualied £ juaned

siiua
-peyduwi|
ayoe
-peay ‘4ans4

uoljeud
-DBA 91043q
1y “(osop
auo) 8w gz
sulwelpAy
-uaydig

wie
aysoddp

[SENIEEY
asimiaylo

Inq ease moq

-3 Ul SWoy
-dwiks pin

91

(4odey
ep ZT yum
Ajrep 3w oy

1e 11 Aep
uo pauels)
auosiupaid
‘(papaau
se) 3w oz
aulpnowie)
‘8w 0567
aulWelpAy
-uaydip ‘Sw
0T duIzunBaD

9 jusized

siu?
-peydwi|
‘sei3|eAw
‘S[|1y2 ‘4anay
‘aydepesH  s||iyd ‘49nd4
uoljeurd
-DBA JSYE ¢
Kep—uonjeuld
-2BA 310J3q
skep  3ul
-uels Ajiep  Ajiep aoimy
ao1m1 Sw 0T Swi QT aulp
auIZI1RD -BUJOX34
wie
Wwie awes ausoddo
Z9sop
ydnouys
uoIN|osSas  panuiuod
a19|dwiod  Suiyoy ‘uied
4 ST
(42dey Kep-g
yum 3w
0z1e 9 hep
uo payess)
auosiupaid
‘|eaidoy
%1°03uo|
-ounWeN} (Kjrep
‘(popasu se)  ao1mi Sw
3w 0s-Sz  09£-08T)
aulwelphy  sasop y3iy
-uaydip ‘3w je BUIPE
0T dUIZUIIRD  -UdJOXa
S juaized ¥ 1ushied

aydepeay
‘andiyey
‘S||1Yy> ‘4ans4

(asop
auo) 8w gz
sulwelpAy

-uaydig

wie
aysoddp

uoljes

-uas 3uiuing
‘uoljejuaL
-3iduadAH

14!

(papaau se)
3w 0g-5¢
sulwelp
-kyuaydig

€ jusljed

aydepeay
‘S||1y2 ‘4ane4

(ssop
suo) 3w 0T
auIZuRD

wie
ausoddp

(ussauinp,
«Buydun,)
uoIeSUDS
ut aSueyd
‘uonjeua
-3idsadAHy

14!

(papaau
Se ||e) ed
-1d01 950°0
sjeuoldoid
|0Se12qod
‘Bw 05-52
aulwelpAy
-uaydip ‘Sw
Qzsuiplaotl
-8} ‘8w 0T
auIZIIRD)

C uslied

1 swoldwiAs
‘seidjeA|N  D1wa1sAs [eriu|
(esop
auo) Sw 0T
QUIZUIIRD)  UOIEDIpaLIAI
wie
ausoddp uo1ed07
Z9soq
Z asop
uonn|osas  21043q SN}
a19|dwo)  -B3s uoln|josay
uoi}
i -njosai jo Aeq
(z1-6 skep)
[e21d03 %T
2U0SI10D
-01pAy “Ajiep
souo 3w o1 uoieal
JuUIZUIRD) 1O JudLUIER. |
T 1ualied d|qelieA

(*panunuod) ‘1 9|qeL

NEJM.ORG

N ENGL J MED

The New England Journal of Medicine
Downloaded from nejm.org on March 5, 2021. For personal use only. No other uses without permission.

Copyright © 2021 Massachusetts Medical Society. All rights reserved.



CORRESPONDENCE

causes, and implications of these delayed cuta-
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