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The incidence of delayed injection site reaction after the first 
dose of mRNA-1273 vaccine was 12.5% among females and 
1.5% among males in a cohort of primarily elderly Japanese. 
After the second dose, 48.4% of those who could be contacted 
reported recurrence. The reaction may be relatively common 
among Asian females.
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Vaccination against coronavirus disease 2019 (COVID-19) has 
become a global priority in containing the pandemic. mRNA-
1273, the messenger RNA (mRNA) vaccine manufactured by 
Moderna, was granted approval in Japan and vaccination started 
at designated mass vaccination centers in the country at the end 
of May 2021. mRNA-1273 has been associated with delayed in-
jection site reactions, which is thought to represent a delayed 
hypersensitivity reaction and was coined “Moderna arm” or, 
more recently, “COVID arm” as it may also occur with the other 
mRNA vaccine BNT162b2, albeit with lower incidence [1–4]. 
The incidence of this reaction has been estimated to be 1.1% 
in a cohort of female health care workers in the United States 
and 2.0% in the subgroup of female recipients aged 31–45 years 
based on self-reporting to a hospital hotline [1]. The report did 
not specify race or ethnicity of the recipients. As the recipients of 
the first mRNA-1273 dose started to return for the second dose 
at our vaccination center, we noticed that many reported having 
experienced delayed injection site reaction several days after 
the first dose. We therefore conducted a 1-day cross-sectional 

survey of mRNA-1273 recipients in early July 2021 upon their 
presentation for the second dose to estimate the incidence of 
delayed injection site reaction in this population.

The survey was conducted at a mass vaccination center oper-
ated by a university hospital in Japan, which was 1 of the first 4 
sites that started administering mRNA-1273 in the country. All 
vaccine recipients are routinely interviewed by a physician for 
eligibility screening and consent prior to receiving a vaccine by 
local regulation. On the day of the survey, we additionally asked 
whether they had any injection site reaction after receiving the 
first dose. If a recipient reported any reactions, they were inter-
viewed further for their nature, timing, and duration, and any 
treatment administered if any. We defined delayed skin reaction 
as erythema occurring around the cutaneous injection site with 
onset occurring at least 2 days after vaccination [1]. With per-
mission from the recipients, we also contacted them by phone 
approximately 2 weeks after receipt of the second dose to de-
termine whether the reaction recurred. Injection site reactions 
were summarized by numbers and percentages, and the dura-
tion of erythema by median and range. The proportions of in-
jection site reaction were compared by sex and age group using 
Fisher exact test, and the durations of erythema after the first 
and second doses were compared by Wilcoxon signed-rank test. 
The survey was conducted as part of routine clinical care, and 
reporting of the data was approved by the institutional review 
board of Fujita Health University.

On the day of the survey, 1098 persons received the second 
dose of mRNA-1273. Given the national vaccination prioritiza-
tion schedule at the time, 963 of them (87.7%) were local resi-
dents ≥64 years of age who qualified for early vaccination. The 
rest were essential workers including health care and law en-
forcement personnel. All of them had received the first dose at 
the same vaccination center in early June 2021.

The recipients were all Asian and included 551 females (me-
dian age, 68 years [range, 18–98 years]) and 547 males (median 
age, 70  years [range, 18–93  years]). Delayed injection site re-
action after the first dose was reported in 69 (12.5% [95% con-
fidence interval {CI}, 9.8%–15.3%]) of the female recipients 
(age range, 18–88  years) and 8 (1.5% [95% CI, 0.5%–2.5%]) 
of the male recipients (age range, 31–78 years), and the differ-
ence between the sexes was statistically significant (P < .001). 
In terms of age groups, the incidence rates of the reaction were 
7.2% (69/963) of those ≥64  years of age and 5.9% (8/135) of 
those <64 years of age, with no statistically significant difference 
(P = .72).

The median time from vaccination to onset was 7 days (range, 
2–15 days) and the median duration of symptoms was 7 days 
(range, 2–21 days). The specific symptoms are summarized in 
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Table 1. The self-reported major axis of erythema was ≥10 cm 
in 33 of 77 recipients. Pain or tenderness was reported by 20, 
swelling by 46, and pruritus by 56 of the 77 recipients, respec-
tively. Twelve recipients reported using topical anti-itch cream, 
but none used oral medications. Overall, the recipients de-
scribed the reaction as minor transient discomfort, and all 77 
recipients proceeded with the second dose.

Of the 77 recipients who reported delayed injection site 
reaction after the first dose, 64 could be reached by phone 
between 2 and 3 weeks after the second dose. In total, 31 re-
cipients reported erythema at the injection site (48.4% [95% 
CI, 36.2%–60.1%]) at any point after the dose. Twenty-eight of 
31 recipients were female, the median age was 70 years (range, 
18–86 years), and the median time from vaccination to onset 
was 1 day (range, 0–3 days). The median duration of erythema 
was 5 days (range, 2–10 days), which was significantly shorter 
than after the first dose (median, 7  days [range, 2–21  days]; 
P = .003). The self-reported major axis of the skin involvement 
after the second dose was ≥10 cm in 8 of 31 recipients. Pain or 
tenderness was reported by 19, swelling by 20, and pruritus by 
24 of the 31 recipients, respectively (Table 1). Only 10 recipients 
(15.6% [95% CI, 6.7%–24.5%]) met the definition of delayed 
injection site reaction used for the first dose, that is, erythema 
with onset ≥2 days after the dose. In this subgroup, the median 
duration of erythema was 4 days (range, 2–10 days).

In a survey of health care workers in the United States, de-
layed injection site reaction was reported by 1.1% of females 
who received mRNA-1273, all of which except 1 occurred after 
the first dose, whereas none of the males reported the reaction. 
It is possible that the incidence was underestimated due to re-
liance on self-reporting. In that survey, only 5 of 13 individuals 

who had a delayed reaction to the first dose had a reaction to the 
second dose, which started 2–3 days after injection and tended 
to be less severe [1]. Our findings confirm the preponderance of 
this reaction in females, but the incidence after the first dose was 
much higher (12.5% in females and 1.5% in males) in our cohort 
that consisted primarily of elderly Asian individuals. While the 
reason for delayed injection site reaction triggered by mRNA-
1273 is unknown, the histology is reportedly compatible with 
a hypersensitivity reaction [5], and the specific polyethylene 
glycol used as an excipient in the vaccine (1,2-dimyristoyl-rac-
glycero-3-methoxypolyethylene glycol-2000 [PEG2000-DMG]) 
has been suggested as a possible trigger [2]. It is reassuring, 
nonetheless, that none of the recipients who had this reaction 
after the first dose declined the second dose, and that less than 
half of them reported erythema after the second dose, which 
was shorter in duration and generally milder in nature as has 
been previously reported [6], even when defined broadly. When 
we used the strict definition with onset ≥2 days after the dose, 
only 15.6% of those who had the reaction after the first dose ex-
perienced recurrence. However, it was more difficult to clearly 
distinguish immediate vs delayed injection site reaction after 
the second dose, since symptoms that were consistent with de-
layed injection site reaction (ie, erythema accompanied by pru-
ritus) often occurred within 2 days after the dose.

This study has several limitations. Since it was a retrospective 
survey, recall bias by the recipients cannot be excluded, and the 
information was self-reported including variables such as the 
size of erythema. Also, those who experienced the reaction only 
after the second dose could not be captured. Earlier reports, 
however, suggest that onset of this reaction after the second 
dose of mRNA-1273 is generally uncommon [1, 3]. Finally, 
younger age groups were underrepresented due to limited eli-
gibility for vaccination at the time of the survey.

In summary, the incidence of delayed injection site reactions 
following mRNA-1273 vaccination was high and occurred dis-
proportionately in females in a cohort consisting primarily of 
elderly Japanese persons. The finding suggests that the vaccine-
related reaction may be relatively common among Asian fe-
males. Importantly, the reactions were self-limiting, and all 
recipients who experienced it after the first dose proceeded with 
the second dose. As vaccination with mRNA-1273 expands to 
countries and populations that differ in demographics from 
where the vaccine underwent clinical trials and was rolled out 
initially, surveillance of vaccination-related reactions in specific 
settings will be important in maintaining and boosting confi-
dence in the vaccine as well as vaccination programs.
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Table 1. Symptoms of Delayed Injection Site Reaction After Receiving 
mRNA-1273 Vaccine

Symptom
After First Dosea  

(n=77)
After Second  
Doseb (n=31)

After Second  
Dosea (n=10)

Erythema    

 ≥10 cm 33 (42.9) 8 (25.8) 4 (40)

 <10 cm 44 (57.1) 23 (74.2) 6 (60)

Pain    

 Present 20 (26.0) 19 (61.3) 5 (50)

 Absent 57 (74.0) 12 (38.7) 5 (50)

Pruritus    

 Present 56 (72.7) 24 (77.4) 7 (70)

 Absent 21 (27.3) 7 (22.6) 3 (30)

Swelling    

 ≥10 cm 11 (14.3) 2 (6.5) 0 (0)

 <10 cm 35 (45.4) 18 (58.1) 5 (50)

 Absent 16 (20.8) 11 (35.5) 5 (50)

 Unknown 15 (19.5) 0 (0) 0 (0)

Data are presented as No. (%).
aDefined as erythema with onset ≥2 days after the dose.
bDefined as erythema with onset any time after the dose.
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