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Okayama University research: COVID-19 mRNA vaccines and fever: A possible new link

(Okayama, 9 November) In a report published in the Journal of Epidemiology, researchers
from Okayama University investigate the link between the incidence of fever and antibody
levels after the third dose of a COVID-19 mRNA vaccine.

MRNA vaccines for COVID-19 generate adverse reactions such as fever and fatigue which are
considered normal and are transient in nature. However, there has been a growing fear of
taking the mRNA-1273 vaccine prevalent in Japan, due to these unpleasant effects. Now,
there is sparse clinical evidence about the relationship between this incidence of fever and
antibody counts, especially after the third dose of the vaccine. Professor YORIFUJI Takashi and
Assistant Professor MATSUMOTO Naomi colleagues from Okayama University have
investigated this link over a period of time and recently published their findings in a short
report in the Journal of Epidemiology.

MRNA vaccines mimic the surface structure of SARS-CoV-2 in the body. Immune cells then
treat these as invading pathogens and produce antibodies against them. Thus, antibody
counts can be used as a quantitative outcome of the immune system’s response to a vaccine.
For their study, the researchers recruited 49 university staff and students as subjects. Only
participants who had not previously suffered from COVID-19 (to the best of their knowledge)
were selected.

All subjects were surveyed for adverse reactions a week after they received the third mRNA-
1273 vaccine dose. Simultaneously, antibody levels of all subjects were measured just before
receiving the vaccine, 3 days after, ~1 week after, and finally 1 month after the dose. Using
statistical modeling, correlations between the incidence of fever and antibody levels at
various time points was stipulated. To account for factors contributing to the onset of fever
post-vaccination, the team also looked at sex, age differences, a history of allergy, and the
use of antipyretics (fever-reducing drugs) amongst the participants.

The subjects were then classified into a “fever” or “nonfever” group based on the survey
results. It was found that the fever group was more likely to be younger (20 to 49 years-old)
and had a past history of allergies. Next, antibody levels at different time points in the two
groups were analyzed. At 1 week post vaccination, the fever group had substantially higher
antibody counts than the nonfever group. However, at 1 month post vaccination there
seemed to be no correlation between the incidence of fever and high antibody levels.

This is the first study to highlight associations between the induction of fever and antibody
levels at various time points after the third dose of the mRNA-1273 vaccine. “Antibody titers
after mRNA-1273 vaccination may be faster in the group with post-vaccination fever, but the
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difference may not be significant 1 month post-vaccination,” concludes the team. The
researchers also suggest that while these contradictory observations may not have significant
clinical relevance, a study with a larger sample size might provide better insights.

Background

COVID-19 mRNA vaccines and antibodies: mRNA vaccines come with a set of instructions to
produce viral proteins in our body. mRNA-1273 enters our cells and produces the spike
protein— a protein found on the surface of SARS-CoV-2. Our immune cells then recognize this
protein as a foreign object and produce antibodies against it, which will build over time. These
are known as antibody titers. If a vaccinated individual is infected with SARS-CoV-2 in the
future, the immune cells will immediately recognize the spike protein and ramp up production
of these antibodies to fight off the infection.

Due to the extensive involvement of the immune system, mRNA vaccines tend to produce
symptoms such as fatigue, fever, headaches, and body aches. There is also a theory that
chemicals known as lipids, which protect and deliver the mRNA molecules, might aggravate
the immune response. Since the onset of fever and an increase in antibody titers are both a
function of vaccine-induced immune reactions, a link between the two might have important
clinical significance.
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Figure
Increase in antibody (IgG) levels over one week after the third mRNA-1273 dose in the fever
and nonfever groups.

OKAYAMA University
1-1-1 Tsushima-naka, Kita-ku, Okayama 700-8530 Japan © OKAYAMA University



n OKAYAMA UNIVERSITY OU-MRU Vol.107 November 2022

Reference

Naomi Matsumoto, Tomoka Kadowaki, Rumi Matsuo, Ayako Sasaki, Chikara Miyaji, Chigusa
Higuchi, Masanori Nakayama, Yasue Sakurada, Hideharu Hagiya, Soshi Takao, Fumio Otsuka,
Takashi Yorifuji. Association Between Fever and Antibody Titer Trends After a Third Dose of
the mRNA-1273 Vaccine. Journal of Epidemiology, 2022 Aug 27.

DOI : https://doi.org/10.2188/jea.JE20220210
https://www.jstage.jst.go.jp/article/jea/advpub/0/advpub JE20220210/ article

Correspondence to ‘
Professor YORIFUJI Takashi, M.D., Ph.D. ﬁ/
Department of Epidemiology, Graduate School of Medicine, Dentistry ’;‘:g ) -
and Pharmaceutical Sciences, Okayama University, 2-5-1 /""j > &
Shikata-cho, Kita-ku, Okayama 700-8558, Japan. % 7
E-mail: yorichan@md.okayama-u.ac.jp \ [

https://www.unit-gp.jp/eisei/wp/?cat=77 e/l
Professor

YORIFUJI Takashi

Further information

Okayama University

1-1-1 Tsushima-naka , Kita-ku , Okayama 700-8530, Japan

Public Relations Division OKAYAMA
E-mail: www-adm@adm.okayama-u.ac.jp UNIVERSITY
Website: http://www.okayama-u.ac.jp/index_e.html

Okayama Univ. e-Bulletin: http://www.okayama-u.ac.jp/user/kouhou/ebulletin/

We love OKAYAMA UNIVERSITY:

https://www.youtube.com/watch?v=7cXIttQlk3E

Okayama University Image Movie (2020):
https://www.youtube.com/watch?v=vQxelL0ztSLA

Okayama University supports the Sustainable Development Goals: https://sdgs.okayama-
u.ac.jp/en

Okayama University Medical Research Updates (OU-MRU)

The whole volume: OU-MRU (1-)

Vol.1 : Innovative non-invasive ‘liquid biopsy’ method to capture circulating tumor cells
from blood samples for genetic testing

Vol.2 : Ensuring a cool recovery from cardiac arrest

Vol.3 : Organ regeneration research leaps forward

Vol.4 : Cardiac mechanosensitive integrator

OKAYAMA University
1-1-1 Tsushima-naka, Kita-ku, Okayama 700-8530 Japan © OKAYAMA University



n OKAYAMA UNIVERSITY OU-MRU Vol.107 November 2022

Vol.5 : Cell injections get to the heart of congenital defects

Vol.6 : Fourth key molecule identified in bone development

Vol.7 : Anticancer virus solution provides an alternative to surgery

Vol.8 : Light-responsive dye stimulates sight in genetically blind patients
Vol.9 : Diabetes drug helps towards immunity against cancer

Vol.10 : Enzyme-inhibitors treat drug-resistant epilepsy

Vol.11 : Compound-protein combination shows promise for arthritis treatment
Vol.12 : Molecular features of the circadian clock system in fruit flies

Vol.13 : Peptide directs artificial tissue growth

Vol.14 : Simplified boron compound may treat brain tumours

Vol.15 : Metamaterial absorbers for infrared inspection technologies

Vol.16 : Epigenetics research traces how crickets restore lost limbs

Vol.17 : Cell research shows pathway for suppressing hepatitis B virus
Vol.18 : Therapeutic protein targets liver disease

Vol.19 : Study links signalling protein to osteoarthritis

Vol.20 : Lack of enzyme promotes fatty liver disease in thin patients

Vol.21 : Combined gene transduction and light therapy targets gastric cancer
Vol.22 : Medical supportive device for hemodialysis catheter puncture
Vol.23 : Development of low cost oral inactivated vaccines for dysentery
Vol.24 : Sticky molecules to tackle obesity and diabetes

Vol.25 : Self-administered aroma foot massage may reduce symptoms of anxiety
Vol.26 : Protein for preventing heart failure

Vol.27 : Keeping cells in shape to fight sepsis

Vol.28 : Viral-based therapy for bone cancer

Vol.29 : Photoreactive compound allows protein synthesis control with light
Vol.30 : Cancer stem cells’ role in tumor growth revealed

Vol.31 : Prevention of RNA virus replication

Vol.32 : Enzyme target for slowing bladder cancer invasion

Vol.33 : Attacking tumors from the inside

Vol.34 : Novel mouse model for studying pancreatic cancer

Vol.35 : Potential cause of Lafora disease revealed

Vol.36 : Overloading of protein localization triggers cellular defects

Vol.37 : Protein dosage compensation mechanism unravelled

Vol.38 : Bioengineered tooth restoration in a large mammal

Vol.39 : Successful test of retinal prosthesis implanted in rats

Vol.40 : Antibodies prolong seizure latency in epileptic mice

Vol.41 : Inorganic biomaterials for soft-tissue adhesion

Vol.42 : Potential drug for treating chronic pain with few side effects

Vol.43 : Potential origin of cancer-associated cells revealed

Vol.44 : Protection from plant extracts

Vol.45 : Link between biological-clock disturbance and brain dysfunction uncovered
Vol.46 : New method for suppressing lung cancer oncogene

Vol.47 : Candidate genes for eye misalignment identified

Vol.48 : Nanotechnology-based approach to cancer virotherapy

OKAYAMA University
1-1-1 Tsushima-naka, Kita-ku, Okayama 700-8530 Japan © OKAYAMA University



n OKAYAMA UNIVERSITY OU-MRU Vol.107 November 2022

Vol.49 :
Vol.50 :
Vol.51 :
Vol.52 :

Vol.53 :

Vol.54

Vol.56 :
Vol.57 :
Vol.58 :

Vol.59 :
Vol.60 :

Vol.61

Vol.74 :

Vol.75

Vol.81

Cell membrane as material for bone formation
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@ About Okayama University
Okayama University is one of the largest comprehensive universities in Japan with
roots going back to the Medical Training Place sponsored by the Lord of Okayama and
established in 1870. Now with 1,300 faculty and 13,000 students, the University offers
courses in specialties ranging from medicine and pharmacy to humanities and physical

sciences.
Okayama University is located in the heart of Japan approximately 3 hours west of

Tokyo by Shinkansen.

Website: http://www.okayama-u.ac.jp/index e.html
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“Okayama University supports the Sustainable Development Goals

Hirofumi Makino, M.D., Ph.D.
President , Okayama University

Okayama University Integrated Report => click

An integrated report is intended to explain how an organization creates value over
time through an organic integration of the vision and the combination of financial
information and other information. Through this report we hope to promote greater
interest in Okayama University among readers everywhere. In order to help us make
improvements in future editions, we encourage you to contact us with any comments

and suggestions you may have.
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