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Flowchart of the study.

The flow of this study is shown along with the timeline of COVID-19 situation, vaccination, and blood sampling. MG: myasthenia gravis, MS:

multiple sclerosis, IMD: Inflammatory muscle disease, CIDP: chronic inflammatory demyelinating polyneuropathy.

Table 1 Control group profile.
Age
Number of participants (mean = standard deviation, Pre-titer Post-titer Ratio*
range; years)
829 40.5 = 11.5 (20-78) 0.4-24,054.0 67.8-150,000.0 0.9-5402.1
Male 198 41.4 = 13.0 (21-78) 2.9-20,431.0 556.0-123,280.0 0.9-5402.1
Female 631 40.3 = 10.9 (20-67) 0.4-24,054.0 67.8-150,000.0 0.9-584.7

Pre-titer: Antibody titer (s/co) before 3rd vaccination; 4.2-5.9 months (mean 5.2 = 0.4 months) after 2nd vaccination. Post-titer:
Antibody titer (s/co) measured 2—-4 weeks after 3rd vaccination. *Ratio: ratio of post-to-pre-antibody titers. The vaccine type was

Pfizer (BNT162b2) for the 1st to 3rd doses.
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Fig. 2 Antibody titers before and after the 3rd vaccination in control and disease groups.

The vertical axis represents the antibody titer (s/co). In the horizontal axis, “pre” is residual antibody before the third inoculation, and “post” is

antibody reaction after the third vaccination. In the control group, the antibody response after the third vaccination tends to weaken with age; in

the disease group, the ability to produce antibodies is generally weak.
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Fig. 3 Booster effect of the 3rd vaccine.

In the control group, the antibody ratio before and after the third vaccination in each generation was shown in boxplots. In the disease group,

the antibody ratio of each case is shown. The vertical axis represents the log value of the antibody ratio. The horizontal axis indicates the

generation of the participant in the control group, and the age in the disease group. A constant booster effect was obtained after the third

vaccination regardless of age or immunosuppressive therapy.
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Abstract

Antibody production capacity after COVID-19 vaccination
in immune-mediated neuromuscular diseases under immunotherapy

Misako Kaido, M.D., Ph.D.P?| Yuta Kajiyama, M.D., Ph.D.?*, Shinya Sasaki, M.T.?’, Takako Saitou, M.T.?,
Yoshiki Esa, M.D.?, Yushi Watanabe, M.D.?, Harutoshi Fujimura, M.D., Ph.D.? and Junya Kobayashi, M.D., Ph.D.?

D Department of Clinical genetics, Sakai City Medical Center
2 Department of Neurology, Sakai City Medical Center
9 Department of Clinical Laboratory, Sakai City Medical Center
» Department of Neurology, Osaka University Graduate School of Medicine

The post-vaccination antibody response in patients with immune-mediated neuromuscular diseases under immuno-
suppressive therapy has not been sufficiently verified. The Japanese Society of Neurology has stated that coronavirus
disease 2019 (COVID-19) vaccination should be given priority in patients with immunotherapy-associated
neuromuscular diseases; however, data on antibody production to a novel mRNA vaccine are scarce in these patients. In
this study, we aimed to measure residual antibody titers after the second dose and produced antibodies after the third
dose of SARS-CoV-2 mRNA vaccine in 25 patients with neuromuscular diseases under immuno-suppressive therapy
(disease group). We compared the disease group antibody titers with those of 829 healthy employees in our hospital
(control group). The disease group included 17 patients with myasthenia gravis, 4 with multiple sclerosis, 3 with
inflammatory muscle disease, and 1 with chronic inflammatory demyelinating polyneuropathies. Seven cases of the
disease group showed negative antibody levels (<15.0 s/co) before the third vaccination, and antibody titers in the
positive cases ranged from 16.9 to 4,589.0 s/co. Three of the seven antibody-negative cases turned positive after the
third vaccination, and all but one of the antibody-positive cases showed a booster effect, with antibody titers after the
third dose ranging from 245.1 to 85,374.0 s/co (1.0 to 885.0 times higher than those before vaccination). Although the
immune response in the disease group was modest compared to the control group, in which antibody titers after the
third vaccination ranged from 67.8 to 150,000 s/co (0.9 to 5,402.1 times higher than those before vaccination), the result
indicated that a constant immune response was achieved under immuno-suppressive therapy. Even in the control group,
three participants tested negative for residual antibody before the third inoculation, and four of the antibody-positive
participants (27.7-24,054.0 s/co) lacked a booster effect after the third vaccination.

(Rinsho Shinkeigaku (Clin Neurol) 2023;63:145-151)
Key words: immune-mediated neuromuscular disease, immunosuppressive therapy, COVID-19, vaccination,
antibody reaction




