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CASE REPORTS

A case of COVID-19 vaccination 
during radiotherapy for breast cancer
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Abstract 

Background: The coronavirus disease 19 (COVID-19) vaccination has been progressing. The safety of vaccination dur-
ing radiotherapy is not clear.

Case presentation: We experienced a patient who received a COVID-19 vaccine during radiotherapy. A 60-year-old 
woman with breast cancer underwent postoperative radiotherapy. She received two vaccine doses and she suffered 
from severe vertigo. Her radiotherapy was suspended for several days and the radiotherapy schedule needed to be 
changed.

Conclusions: The association between vertigo and vaccination during radiotherapy is not clear. However, if the gen-
eral condition of patients worsens, suspension of treatment might be necessary. Therefore, attention should be given 
to COVID-19 vaccination during radiotherapy.
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Background
In December 2019, a case of unexplained pneumonitis 
in China was reported [1]. A disease caused by a coro-
navirus that has been named coronavirus disease 19 
(COVID-19) has spread worldwide. More than 4 mil-
lion deaths due to COVID-19 have been reported to 
the World Health Organization (WHO) in July 2021 [2]. 
To stop the COVID-19 pandemic, people need to keep 
social distancing, wear masks, and receive vaccination. 
Vaccination is essential for returning to a normal life. 
Vaccination has been progressing in developed coun-
tries and more than 3 billion doses of vaccines have been 
administrated worldwide [2]. The timing for receiving a 
vaccine and cancer treatment has sometimes become 
a problem. Among the various cancer treatment meth-
ods, it is not clear whether vaccines for patients receiv-
ing radiotherapy should be administered before, after, or 
during radiotherapy.

We experienced a patient who received a COVID-
19 vaccine during radiotherapy and suffered from 
severe vertigo that resulted in the discontinuation of 
radiotherapy.

Case presentation
We report a 60-year-old Japanese woman with right 
breast cancer who received a COVID-19 vaccine dur-
ing radiotherapy. She came to our department to receive 
postoperative radiotherapy. Her past medical history 
was shoulder pain, stomach ulcer, osteoporosis, and 
benign paroxysmal positional vertigo. She had an allergy 
to mackerel. She was diagnosed with noninvasive ductal 
carcinoma in the right breast. Partial mastectomy was 
performed 4 weeks before coming to our department. 
She had ductal carcinoma in situ, pathological TisN0M0, 
surgical margin close, estrogen-receptor-positive, pro-
gesterone-receptor-positive, human epidermal growth 
factor receptor type 2-negative and Ki-67 = 21.0%. She 
was scheduled to undergo irradiation at 2 Gy 25 times 
for the whole right breast followed by 2 Gy irradiation 
5 times for the tumor bed (Fig. 1). Whole breast irradia-
tion was performed with 6 MV X-ray. The body maxi-
mum dose was 106.7% (Fig. 1a, b). A COVID-19 vaccine 
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(Tozinameran, Pfizer Inc, Germany) was administered 
in her left upper arm on day 3 and day 19 of the radio-
therapy. She felt a slight pain in her left upper arm and 
a headache after the first vaccination. Computed tomog-
raphy for radiation treatment planning was performed 
on day 12 because the body setup position was changed 
to reduce shoulder pain that had persisted from before 
the start of radiotherapy. She had a headache from day 
14 and radiation dermatitis grade 1 (common terminol-
ogy criteria for adverse events v5.0) from day 15. She 
received the second vaccine at day 19 of radiotherapy and 
suffered from physical weariness from the day after the 
second vaccination. Her systolic blood pressure was 190 
and she suffered from grade 3 vertigo. She was hospital-
ized and diagnosed with Meniere’s disease at a local hos-
pital. Radiotherapy was suspended for a total of 4 days. 
She came to our department using a wheelchair from 
day 22 and tumor bed irradiation was rescheduled for 4 
times at 2.5 Gy in order to reduce the number of hospi-
tal visits. Tumor bed irradiation was performed using a 6 
MeV electron beam without a bolus (Fig. 1c, d). Her ver-
tigo continued during radiotherapy, but she managed to 

complete the radiotherapy. Her right breast skin became 
slightly red but she did not use any medication. Her 
treatment schedule and side effects are summarized in 
Table 1.

She came to our department for a follow-up examina-
tion 4 weeks after the last day of radiotherapy. She was 
still suffering from vertigo. However, she could walk 
and had returned to work for a short time a few days 
before visiting our department. Radiation dermatitis was 
improving. The skin on her right breast was still slightly 
brown, but she had no pain or itching.

Discussion
WHO reported in July 2021 that more than 3 billion vac-
cines had been administrated [2]. The safety of COVID-
19 vaccination during radiotherapy is not clear. We 
experienced a patient who received a COVID-19 vaccine 
during radiotherapy. She suffered from severe vertigo 
and radiotherapy had to be suspended for 4 days. Fortu-
nately, there is no clear evidence that the effectiveness of 
radiotherapy after partial mastectomy is reduced by sus-
pension of radiotherapy for a few days. However, it had 

Fig. 1 Radiotherapy fields. Axial (a) and sagittal (b) images of whole breast irradiation. Axial (c) and sagittal (d) images of tumor bed irradiation. 
Whole breast irradiation was performed at 2 Gy 25 times. Tumor bed irradiation was rescheduled from 5 times at 2 Gy to 4 times at 2.5 Gy due to 
vertigo
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been reported that results in a worse treatment outcome 
in other cancer sites [3, 4]. Therefore, if patients receive a 
COVID-19 vaccine during radiotherapy, physicians need 
to consider the association between prolongation of radi-
otherapy duration and treatment outcomes.

Patients with cancer had more severe events of 
COVID-19 than did patients without cancer and that 
lung cancer was the most frequent cancer site [5]. Can-
cer patients with COVID-19 had a higher death rate, 
higher rate of admission to an intensive care unit, higher 
frequency of severe symptoms, and higher frequency of 
machine ventilation than those in non-cancer patients 
with COVID-19 [6]. Zhang et al. reported that 3 patients 
(10.7%) received chemotherapy, 1 patient (3.6%) received 
radiotherapy, 2 patients (7.1%) received molecular tar-
geted therapy and 1 patient (3.6%) received immuno-
therapy within 14 days of the onset of COVID-19 among 
28 COVID-19 patients with cancer [7]. Radiotherapy 
had less effect than drug therapy on COVID-19. Thus, 
patients with cancer have many disadvantages compared 
to patients without cancer.

Our patient received a Tozinameran vaccine (Pfizer 
Inc, Germany). Tozinameran is an mRNA vaccine and its 
effectiveness after 2 doses had been reported to be 95.3% 
[8]. Vaccine-related adverse events occurred in 21% of 
the participants who received Tozinameran and in 5% of 
the participants who received a placebo, and 2 partici-
pants who received Tozinameran and 4 participants who 

received a placebo died [9]. The participants in that study 
included participants with a shoulder injury, axillary lym-
phadenopathy, paroxysmal ventricular arrhythmia, and 
leg paresthesia, and participants under 55 years of age 
had more local and systemic adverse events than did par-
ticipants aged 55 years or over. The people younger than 
65 years of age had more local and systematic reactions 
than did people 65 years of age or older who received a 
Tozinameran or Moderna COVID-19 vaccine [10]. Our 
patient was 60 years old and it is therefore possible that 
she had greater adverse effects of the vaccine. She suf-
fered from hypertension and severe vertigo. Hyper-
tension and severe vertigo occurred after the second 
vaccination, and we speculate that these adverse events 
were associated with the vaccine. However, it is unclear 
whether radiotherapy made these adverse events more 
severe.

Partial mastectomy followed by radiotherapy is one 
of the common treatment strategies for breast cancer. 
Patients have to make many visits to a hospital for radi-
otherapy. Therefore, the COVID-19 Pandemic Breast 
Cancer Consortium has recommended a hypofraction-
ated regimen in order to reduce the number of visits to 
a hospital [11]. Gasparri et al. reported that 48% of cent-
ers in 44 countries changed the radiotherapy procedure 
[12]. In their study, 22.6% of the centers postpone radi-
otherapy for patients with low risk, 23.3% of the cent-
ers treated patients with hypofractionated radiotherapy, 

Table 1 Side effects and schedule of radiotherapy and vaccination

RT Radiotherapy, PS Performance status
a  The day was counted from the first day of radiotherapy and Saturday, Sunday and holidays were not counted
b  Dermatitis was continued, but she did not use any medication

Daya PS Side effect Event Daya PS Side effect Event

Day 1 0 Day 18 2 Headache

Day 2 0 Day 19 2 Headache Vaccination

Day 3 0 Vaccination Day 20 2 Hypertension Suspension of RT

Day 4 0 Arm pain Day 21 2 Hypertension Suspension of RT

Day 5 0 Day 22 2 Vertigo, hypertension

Day 6 0 Day 23 2 Vertigo, hypertension

Day 7 0 Day 24 3 Vertigo Suspension of RT

Day 8 0 Day 25 3 Vertigo Suspension of RT

Day 9 0 Day 26 3 Vertigo

Day 10 1 Dullness Day 27 3 Vertigo

Day 11 1 Dullness Day 28 3 Vertigo

Day 12 0 Day 29 3 Vertigo

Day 13 0 Day 30 2 Vertigo

Day 14 1 Headache Day 31 2 Vertigo

Day 15 1 Headache,  dermatitisb Day 32 2 Vertigo

Day 16 2 Headache Day 33 2 Vertigo

Day 17 2 Headache
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and 2.1% of the centers changed the radiotherapy from 
a hospital-based procedure to an office-based proce-
dure. Radiotherapy had to be suspended for patients with 
poor health conditions such as COVID-19 and adverse 
vaccine-related events during radiotherapy. Considera-
tion should be given to hypofractionated radiotherapy in 
order to reduce such risks.

Conclusions
Physicians need to consider that radiotherapy might need 
to be suspended for patients who receive COVID-19 vac-
cines during radiotherapy. Special attention is needed for 
patients under 65 years of age. If patients receive COVID-
19 vaccines during radiotherapy, physicians need to con-
sider the association between total radiotherapy duration 
and treatment outcomes.
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