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patients undergoing anticancer chemotherapy: A multicenter,
prospective, observational, patient-reported outcome study
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Abstract
Background: COVID-19 incidence is high in patients with cancer. The fatality rate
was high for the Delta variant, necessitating infection prevention by vaccination. This
study evaluated the safety of a SARS-CoV-2 vaccine in patients with advanced lung
cancer receiving anticancer therapy.
Methods: We prospectively enrolled patients receiving anticancer drugs for advanced
lung cancer and planning SARS-CoV-2 vaccination. Early side effects within 7 days of
vaccination were evaluated using patient-reported outcome (PRO) surveys. Chi-square
test and multivariate logistic regression analyses were used.
Results: Post-vaccination PROs were collected from 406 patients (252 were males).
The mean age was 72 years. Treatment at the time of initial vaccination included che-
motherapy, immune checkpoint inhibitors (ICI), a combination of chemotherapy and
ICI, targeted therapy including tyrosine kinase inhibitors, and others in 115, 93, 45,
147, and six cases, respectively. The vaccines administered were BNT162b2 and
mRNA273 in 361 and three cases, respectively and unknown in 42 cases. A total of
16.1% of patients developed fever (38�C) after the second mRNA vaccination (95%
confidence interval: 12.6%–20.1%). This rate is comparable to data previously reported
in 120 patients and slightly higher than that of healthy participants of the BNT162b2
study. Patients receiving treatment with cytotoxic anticancer agents were more likely
to have high fever. Multivariate analysis showed no correlation between fever fre-
quency and patient background. No serious initial adverse events due to vaccination
were observed.
Conclusions: Anti-SARS-CoV-2 mRNA vaccination is safe; however, post-vaccination
fever is more common in patients undergoing lung cancer treatment than in healthy
individuals.
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INTRODUCTION

Since 2020, outbreaks of severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) infections have been occuring
worldwide. The severity of COVID-19 varied by variant, but

the Delta variant had a higher severity rate.1 Several drugs,
including steroids and antiviral and anti-interleukin-6 drugs,
have been used to treat COVID-19. Although antiviral drugs
and antibody cocktail therapy were effective in preventing
disease severity in the Delta variant,2,3 their prophylaxis
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against disease severity is less effective in the Omicron
variant.4–6 Although vaccine efficacy is low in the Omicron
variant,1,7 booster inoculations can be used to generate
neutralizing antibodies.6,8 Vaccination can also prevent
disease severity in people infected with the Omicron vari-
ant.1 The usefulness of a messenger RNA (mRNA) vaccine
has already been reported,9,10 and BNT162b2 and
mRNA-1273 are typical SARS-CoV-2 mRNA vaccines cur-
rently in use worldwide.

Patients with cancer are at higher risk of developing
COVID-19 and have a higher rate of severe disease11,12;
therefore, preventation of SARS-CoV-2 infection is impor-
tant. SARS-CoV-2 infection is severe in patients with lung
cancer.13–16 Vaccination is recommended for these patients
by the Center for Disease Control and Prevention and
National Comprehensive Cancer Network.17,18

The SARS-CoV-2 vaccine has a high incidence of side
effects such as fever even in healthy individuals, however,
there are few serious adverse events.9,10 Patients with
chronic inflammatory diseases receiving immunosuppres-
sive treatment experience the same side effects from vac-
cines as those of healthy individuals.19 Seroconversion
with SARS-CoV-2 mRNA vaccines can be achieved in
patients with cancer.20 Although some studies have
reported the safety of SARS-CoV-2 mRNA vaccines in
patients with cancer,21 there are case reports of cytokine
release syndrome.22 We designed a prospective observa-
tional pilot study to test the safety of an anti-SARS-CoV-2
mRNA vaccine in patients with lung cancer undergoing
anticancer drug treatment. In these patients, especially
those receiving cytotoxic anticancer drugs, fever was more
frequent, but no serious adverse events were observed.23

The analysis of patient-reported outcome (PRO) for all
patients enrolled in the study is now complete and is
reported here.

METHODS

This article is an update of a previous report on the safety of
a SARS-CoV-2 vaccine in 120 lung cancer cases undergoing
cancer chemotherapy, with an increased number of cases,
and the Methods are the same as in the previous report.23

Ethics statements

All participants provided written informed consent. This
study was approved by the relevant institutional review
board (National Hospital Organization Iwakuni Clinical
Center Institutional Review Board, Iwakuni, Yamaguchi,
Japan) (no.: 0262) and was conducted in compliance with
the Declaration of Helsinki and Ethical Guidelines for Medi-
cal and Health Research Involving Human Subjects. The
study protocol has been registered on the website of the
University Hospital Medical Information Network, Japan
(protocol ID: UMIN000043918).

Study design and participants

This multicenter, prospective, observational study, the
OLCSG2102 study, included patients with advanced lung
cancer, receiving anticancer therapies such as chemotherapy,
immune checkpoint inhibitors (ICIs), and molecular tar-
geted therapies. Patients who met the following eligibility
criteria were enrolled at seven hospitals in Japan: age ≥ 20 -
years, diagnosis of unresectable cancer or recurrent lung
cancer, treatment with anticancer drugs, and scheduled
SARS-CoV-2 vaccination. Patients with a history of
COVID-19 disease and/or SARS-CoV-2 vaccination, inap-
propriate for SARS-CoV-2 vaccination, or with an estimated
prognosis of <2 months were excluded. Although we did not
specify the vaccine to be used, the majority of vaccines used
in Japan at the time of patient enrollment in this study were
BNT162b2, with some mRNA-1273 also being used. No
changes between the first and second vaccines were allowed
during the enrollment period.

Outcomes

Based on the PRO survey, the coprimary outcomes were the
frequency of fever and other side reactions 7 days after the
second dose of SARS-CoV-2 vaccination. The secondary
outcomes included the frequency of fever and other side
reactions 7 days after the first dose of SARS-CoV-2 vaccina-
tion, incidence of post-vaccination grade 3 or worse
immune-related adverse events (irAEs) in patients receiving
ICIs, incidence of post-vaccination COVID-19, and overall
and progression-free survival of patients receiving antican-
cer drug therapy. Axillary temperature was measured in
degrees Celsius.

Data collection

The side reaction rating scale for the vaccine was based on
the BNT162b2 report.9 Data on local and systemic reactions
and medication use were collected from the patients who
had been surveyed for 7 days after each vaccination. Pain at
the injection site was assessed according to the following
scale: mild, does not interfere with activity; moderate, inter-
feres with activity; severe, prevents daily activity; and grade
4, emergency department visit or hospitalization. Redness
and swelling were measured according to the following scale:
mild, 2.0–5.0 cm in diameter; moderate, >5.0–10.0 cm in
diameter; severe, >10.0 cm in diameter; and grade 4, necrosis
or exfoliative dermatitis (for redness) and necrosis (for
swelling). The scales of systemic events were as follows:
fatigue, headache, chills, muscle pain, joint pain (mild, does
not interfere with activity; moderate, some interference with
activity; or severe, prevents daily activity), vomiting (mild,
1–2 times in 24 h; moderate, >2 times in 24 h; or severe,
requires intravenous hydration), and diarrhea (mild, 2–3
loose stools in 24 h; moderate, 4–5 loose stools in 24 h; or
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severe, ≥6 loose stools in 24 h). Grade 4 for all events indi-
cated an emergency department visit or hospitalization.
Vaccine-related side effects were reported daily by the
patients on a predistributed questionnaire. The patients
measured and recorded their body temperature daily for
8 days from the day before vaccination to day 7 after
vaccination.

Statistical analysis

Data from the BNT162b2 clinical trial showed that the fre-
quency of fever >38�C after the second vaccination was 11%
in patients aged ≥56 years.9 We assumed that a 10% increase
in the frequency of fever >38�C in patients, undergoing
treatment for lung cancer, was acceptable. Accordingly, we
estimated the required number of patients for the early
safety assessment to be 104, with a one-sided significance
level of 0.05 and a power of 80%.

Differences were assessed using an analysis of variance
or a chi-square test. Adjusted odds ratios were calculated
using multivariate logistic regression analysis with the fol-
lowing covariates: sex, age, smoking history, presence of
respiratory complications, and type of treatment. All statisti-
cal analyses were performed using a standard software pack-
age (STATA version 17). The significance threshold was set
at p < 0.05 for two-sided unpaired tests.

RESULTS

Between April 8, 2021 and August 31, 2021, 500 patients
undergoing lung cancer treatment were enrolled to assess
vaccine safety and irAEs. Of the 500 registered, 406 PROs
were recovered. All patients received two doses of the vac-
cine. Patient characteristics are presented in Table 1. The
median age was 72.0 years (range, 42–91 years), and
252 were males (62%) and 154 females (38%). There were
265 (65%) smokers. All patients had advanced lung cancer,
and the histological subtypes were mostly adenocarcinomas
(n = 305). Treatments received for lung cancer at the time
of the first vaccination were chemotherapy, ICIs, a combina-
tion of chemotherapy and ICIs, targeted therapies such as
tyrosine kinase inhibitors, and other treatments in
115, 93, 45, 147, and six patients, respectively. Four patients
changed their treatment regimen between the first and sec-
ond vaccinations. In this study, 361 of the 406 patients
received the BNT162b2 vaccine (Table 1).

Systemic reactions to the first and second vaccinations
are shown in Figures S1 and 1, respectively. The frequency
of fever >38�C after the first and second (primary outcome)
vaccinations were 2.49% and 16.1% (95% confidence inter-
val [CI]: 12.6%–20.1%), respectively. The frequency of fever
for each treatment regimen is shown in Table 2. Fever after
the second vaccination was slightly more frequent with che-
motherapy regimens and less frequent with targeted therapy.
The most frequent systemic reactions after the second

vaccination were myalgia (52.9% [95% CI: 47.9%–57.8%])
and fatigue (49.9% [95% CI: 44.9%–54.9%]), and no signifi-
cant difference was observed according to treatment regi-
mens. The local reactions after the first and second
vaccinations are shown in Figures S2 and 2, respectively.
After the second vaccination, 53.9% (95% CI: 48.9%–58.9%)
of patients had pain at the injection site; however, no signifi-
cant difference was observed between different treatment
regimens. Overall, no serious adverse events were observed
in this study, and the treatment schedule was not postponed
in any patient due to vaccine-related side effects.

Medications, such as steroids and antipyretics, had a
negligible effect on fever response (Table S1). In the univari-
ate analysis, fever was less frequent in patients
aged ≥75 years, with Eastern Cooperative Oncology Group
Performance Status 1 (ECOG PS1) or higher, and in patients
treated with molecular targeted therapy; however, it was

TAB L E 1 Patient characteristics

Characteristic
Number of
patients %

Total 406 100

Age (years)

Median (range) 72 (42–91)

Sex

Male/Female 252/154 62.1/37.9

ECOG-PS

0/1/2 148/253/5 36.5/62.3/1.2

Smoking status

Never smoked/smokers/
unknown

140/265/1 34.5/65.2/0.2

Histology

Ad/Sq/NOS/SCLC/
unknown

305/51/36/12/2 75.1/12.6/8.9/3.0/0.5

Vaccine

BNT162b2/mRNA-1273/
unknown

361/3/42 88.9/0.7/10.3

Treatment (first vaccination)

Chemotherapy 115 28.3

ICI 93 22.9

Chemotherapy plus ICI 45 11.1

Targeted therapy 147 36.2

Unknown 6 1.5

Treatment (second
vaccination)

Chemotherapy 116 28.6

ICI 95 23.3

Chemotherapy plus ICI 42 10.3

Targeted therapy 146 36.0

Unknown 7 1.7

Abbreviations: Ad, adenocarcinoma; ECOG-PS, Eastern Cooperative Oncology Group
Performance Status; ICI, immune checkpoint inhibitor; mRNA, messenger RNA;
NOS, not otherwise specified; SCLC, small cell lung cancer; Sq, squamous cell
carcinoma.
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more frequent in patients treated with cytotoxic anticancer
agents, but no significant difference was found in multivari-
ate analysis (Table S2). Patients treated with cytotoxic anti-
cancer drugs had a higher frequency of fever, and those
receiving targeted therapy had a lower frequency of fever,
although the difference was not significant (Table 2, S2).

No patients were reported to have developed COVID-19
during the observation period of this study.

DISCUSSION

In the present study, the frequency of fever >38�C after the
second vaccination (primary outcome) was 16.1%. Our
study, similar to our previously reported pilot data,23 sug-
gests that the risk is higher in patients with lung cancer who
are receiving, or will receive, anticancer therapy than in
healthy participants. In that study, more men were reported
to have fever, but the current results showed no significant
difference between men and women for the frequency of
fever. We believe this is due to the small number of cases in
the previous study, which eliminated the significant differ-
ence that might have been observed by chance.

The present study also showed a higher frequency of
fever in the group treated with cytotoxic anticancer agents
compared with those treated with ICI or targeted therapy,
although the difference was not significant. This was also
the case in the previous study. The timings of cytotoxic anti-
cancer drug treatment and vaccination was not analyzed in
this study due to most of the missing data. However, the
similar trend to the previous data suggests that patients
undergoing treatment with cytotoxic anticancer agents
should still be aware of side effects.

Serious complications (cerebral and myocardial infarc-
tion) due to vaccination during immunotherapy have been
reported in recent years.24,25 Long-term data are being col-
lected in this study to determine whether vaccination does
not increase irAE in patients on immune checkpoint inhibi-
tor therapy, and this will be reported again in the future.

In conclusion, vaccine-related side effects tend to
increase in patients with lung cancer undergoing cytotoxic
chemotherapy. However, short-term side effects are compa-
rable to those observed in healthy individuals. This cohort

T A B L E 2 Frequency of fever after the second vaccination according to
treatment regimen

Treatment regimen Frequency 95% CI

Chemotherapy (N = 111a) 21.6% 14.4%–30.4%

ICI (N = 92) 16.3% 9.4%–25.5%

Chemotherapy plus ICI (N = 45) 20.0% 9.6%–34.6%

Targeted therapy (N = 144*) 10.4% 5.9%–16.6%

Abbreviations: CI, confidence interval; ICI, immune checkpoint inhibitor.
aThree patients had missing values (one in a chemotherapy group and two in a
targeted therapy group).

F I G UR E 2 Local reactions reported after the second vaccination by
treatment regimen. ICI, immune checkpoint inhibitor; Chemo,
chemotherapy

F I G U R E 1 Systemic reactions reported after the second vaccination
by treatment regimen. ICI, immune checkpoint inhibitor; Chemo,
chemotherapy
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study provided data on the safety of using the anti-SARS-
CoV-2 mRNA vaccine in patients with advanced lung can-
cer receiving anticancer therapies, such as chemotherapy,
ICIs, and targeted therapy.

In conclusion, the anti-SARS-CoV-2 mRNA vaccine is
safe; however, post-vaccination fever is more common in
patients undergoing lung cancer treatment than in healthy
individuals.

AUTHOR CONTRIBUTIONS
D.H.: Conceptualization, Investigation, Methodology, Writ-
ing review & editing; T.T.: Conceptualization, Data curation,
Formal analysis, Investigation, Methodology, Project admin-
istration, Validation, Writing original draft, Writing
review & editing; K.N.: Conceptualization, Formal analysis,
Investigation, Methodology, Writing review & editing; T.K.:
Conceptualization, Investigation, Methodology, Writing
review & editing; S.K.: Investigation, Writing review & edit-
ing; S.T.: Investigation, Writing review & editing; K.I.: Inves-
tigation, Writing review & editing; K.C.: Investigation,
Writing review & editing; K.K.: Investigation, Writing
review & editing; N.O.: Conceptualization, Data curation,
Investigation, Methodology, Writing review & editing; Y.M.:
Writing review & editing; K.K.: Writing review & editing.
All author approved the final version to be submitted.

ACKNOWLEDGMENTS
The authors thank all the investigators at the participating
institutions. All authors contributed to the coordination of
this study at each hospital. This research has not received
any specific grant from funding agencies in the public, com-
mercial, or not-for-profit sectors. We would like to thank
Editage (www.editage.com) for English language editing.

CONFLICT OF INTEREST
Daijiro Harada received research funds from Lilly, MSD,
Chugai, Pfizer, BMS, AstraZeneca, Novartis, Kissei and
Takeda, lecture fees from MSD, Ono, BMS, Kyowa Hakko
Kirin, AstraZeneca, Boehringer Ingelheim, TOWA, Chugai,
TAIHO and Lilly. Toshio Kubo received lecture fees from
Chugai pharmaceutical. Shoichi Kuyama received lecture
fees from Chugai pharmaceutical. Yoshinobu Maeda
received honoraria from Kyowa Kirin Co. Ltd., Bristol-
Myers Squibb Company, Chugai Pharma Co. Ltd., Pfizer
Co. Ltd., Celgene Co. Ltd., Novartis Pharmaceutical
Co. Ltd., and Takeda Pharmaceutical Co. Ltd., and research
funding from Astellas Pharma Inc., Bristol-Myers Squibb
Company, Takeda Pharma Co. Ltd., Kyowa Kirin Co. Ltd.,
Nippon Shinyaku Co. Ltd and Chugai Pharma Co. Ltd. Kat-
suyuki Kiura received honoraria from MSD K.K., research
funding from Pfizer Japan Inc., SHIONOGI & Co. Ltd.,
Boehringer Ingelheim Co. Ltd., Nippon Kayaku Co. Ltd.,
Taiho Pharmaceutical Co., Ltd., Ono Pharmaceutical
Co. Ltd., MSD K.K., Chugai Pharmaceutical Co. Ltd.,
Bristol-Myers Squibb K.K., Takeda Pharmaceutical Co. Ltd.,
and fees for consulting from Daiichi Sankyo Co. Ltd. The
other authors declare that they have no known competing

financial interests or personal relationships that could have
appeared to influence the work reported in this paper.

ORCID
Daijiro Harada https://orcid.org/0000-0002-5314-2489
Tomoki Tamura https://orcid.org/0000-0002-2480-9029

REFERENCES
1. Lauring AS, Tenforde MW, Chappell JD, et al. Clinical severity of,

and effectiveness of mRNA vaccines against, covid-19 from omicron,
delta, and alpha SARS-CoV-2 variants in the United States: prospec-
tive observational study. BMJ. 2022;376:e069761.

2. Baum A, Fulton BO, Wloga E, Copin R, Pascal KE, Russo V, et al.
Antibody cocktail to SARS-CoV-2 spike protein prevents rapid muta-
tional escape seen with individual antibodies. Science. 2020;369:
1014–8.

3. Singh AK, Singh A, Singh R, Misra A. Molnupiravir in COVID-19: a
systematic review of literature. Diabetes Metab Syndr. 2021;15:102329.

4. Hoffmann M, Krüger N, Schulz S, et al. The omicron variant is highly
resistant against antibody-mediated neutralization: implications for
control of the COVID-19 pandemic. Cell. 2022;185:447, e11–56.

5. Liu L, Iketani S, Guo Y, Chan JFW, Wang M, Liu L, et al. Striking
antibody evasion manifested by the omicron variant of SARS-CoV-2.
Nature. 2022;602:676–81.

6. Lusvarghi S, Pollett SD, Neerukonda SN, Wang W, Wang R,
Vassell R, et al. SARS-CoV-2 BA.1 variant is neutralized by vaccine
booster-elicited serum but evades most convalescent serum and thera-
peutic antibodies. Sci Transl Med. 2022;14:eabn8543.

7. Lu L, Mok BWY, Chen LL, Chan JMC, Tsang OTY, Lam BHS, et al.
Neutralization of severe acute respiratory syndrome coronavirus
2 omicron variant by sera from BNT162b2 or CoronaVac vaccine
recipients. Clin Infect Dis. 2022;75:e822–6.

8. Garcia-Beltran WF, St Denis KJ, Hoelzemer A, et al. mRNA-based
COVID-19 vaccine boosters induce neutralizing immunity against
SARS-CoV-2 omicron variant. Cell. 2022;185:457, e4–66.

9. Polack FP, Thomas SJ, Kitchin N, Absalon J, Gurtman A, Lockhart S,
et al. Safety and efficacy of the BNT162b2 mRNA Covid-19 vaccine.
N Engl J Med. 2020;383:2603–15.

10. Baden LR, El Sahly HM, Essink B, et al. Efficacy and safety of the
mRNA-1273 SARS-CoV-2 vaccine. N Engl J Med. 2021;384:403–16.

11. Lee KA, Ma W, Sikavi DR, Drew DA, Nguyen LH, Bowyer RCE, et al.
Cancer and risk of COVID-19 through a general community survey.
Oncologist. 2021;26:e182–5.

12. Liang W, Guan W, Chen R, Wang W, Li J, Xu K, et al. Cancer patients
in SARS-CoV-2 infection: a nationwide analysis in China. Lancet
Oncol. 2020;21:335–7.

13. Luo J, Rizvi H, Preeshagul IR, Egger JV, Hoyos D, Bandlamudi C,
et al. COVID-19 in patients with lung cancer. Ann Oncol. 2020;31:
1386–96.

14. Peravali M, Joshi I, Ahn J, Kim C. A systematic review and meta-
analysis of clinical characteristics and outcomes in patients with lung
cancer with coronavirus disease 2019. JTO Clin Res Rep. 2021;2:
100141.

15. Tagliamento M, Agostinetto E, Bruzzone M, Ceppi M, Saini KS, de
Azambuja E, et al. Mortality in adult patients with solid or hematolog-
ical malignancies and SARS-CoV-2 infection with a specific focus on
lung and breast cancers: a systematic review and meta-analysis. Crit
Rev Oncol Hematol. 2021;163:103365.

16. Provencio M, Mazarico Gallego JM, Calles A, Antoñanzas M,
Pangua C, Mielgo Rubio X, et al. Lung cancer patients with COVID-
19 in Spain: GRAVID study. Lung Cancer. 2021;157:109–15.

17. Interim Infection Prevention and Control Recommendations for
Healthcare Personnel During the Coronavirus Disease 2019 (COVID-19)
Pandemic. (updated 23 Sept 2022) https://www.cdc.gov/coronavirus/
2019-ncov/hcp/infection-control-after-vaccination.html. Accessed
September 27, 2022.

HARADA ET AL. 235

http://www.editage.com
https://orcid.org/0000-0002-5314-2489
https://orcid.org/0000-0002-5314-2489
https://orcid.org/0000-0002-2480-9029
https://orcid.org/0000-0002-2480-9029
https://www.cdc.gov/coronavirus/2019-ncov/hcp/infection-control-after-vaccination.html
https://www.cdc.gov/coronavirus/2019-ncov/hcp/infection-control-after-vaccination.html


18. COVID-19 resources available from the National Comprehensive
Cancer Network. https://www.nccn.org/covid-19/. Accessed September
27, 2022.

19. Geisen UM, Berner DK, Tran F, Sümbül M, Vullriede L, Ciripoi M,
et al. Immunogenicity and safety of anti-SARS-CoV-2 mRNA vaccines
in patients with chronic inflammatory conditions and immunosup-
pressive therapy in a monocentric cohort. Ann Rheum Dis. 2021;80:
1306–11.

20. Addeo A, Shah PK, Bordry N, et al. Immunogenicity of SARS-CoV-2
messenger RNA vaccines in patients with cancer. Cancer Cell. 2021;
39:1091, e2–8.

21. Waissengrin B, Agbarya A, Safadi E, Padova H, Wolf I. Short-term
safety of the BNT162b2 mRNA COVID-19 vaccine in patients with
cancer treated with immune checkpoint inhibitors. Lancet Oncol.
2021;22:581–3.

22. Au L, Fendler A, Shepherd STC, Rzeniewicz K, Cerrone M,
Byrne F, et al. Cytokine release syndrome in a patient with colo-
rectal cancer after vaccination with BNT162b2. Nat Med. 2021;27:
1362–6.

23. Tamura T, Ninomiya K, Kubo T, et al. Short-term safety of an anti-
severe acute respiratory syndrome coronavirus 2 messenger RNA vac-
cine for patients with advanced lung cancer treated with anticancer
drugs: a multicenter, prospective, observational study. Thorac Cancer.
2022;13:453–9.

24. Klein NP, Lewis N, Goddard K, Fireman B, Zerbo O, Hanson KE,
et al. Surveillance for adverse events after COVID-19 mRNA vaccina-
tion. JAMA. 2021;326:1390–9.

25. Luo B, Li J, Hou X, Yang Q, Zhou Y, Ye J, et al. Indications for and
contraindications of immune checkpoint inhibitors in cancer patients
with COVID-19 vaccination. Future Oncol. 2021;17:3477–84.

SUPPORTING INFORMATION
Additional supporting information can be found online in
the Supporting Information section at the end of this article.

How to cite this article: Harada D, Tamura T,
Ninomiya K, Kubo T, Kuyama S, Tachibana S, et al.
Safety of anti-SARS-CoV-2 messenger RNA vaccine
in lung cancer patients undergoing anticancer
chemotherapy: A multicenter, prospective,
observational, patient-reported outcome study.
Thorac Cancer. 2023;14(3):231–6. https://doi.org/10.
1111/1759-7714.14737

236 HARADA ET AL.

https://www.nccn.org/covid-19/
https://doi.org/10.1111/1759-7714.14737
https://doi.org/10.1111/1759-7714.14737

	Safety of anti-SARS-CoV-2 messenger RNA vaccine in lung cancer patients undergoing anticancer chemotherapy: A multicenter, ...
	INTRODUCTION
	METHODS
	Ethics statements
	Study design and participants
	Outcomes
	Data collection
	Statistical analysis

	RESULTS
	DISCUSSION
	AUTHOR CONTRIBUTIONS
	ACKNOWLEDGMENTS
	CONFLICT OF INTEREST
	REFERENCES


