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A B S T R A C T   

We conducted a subgroup analysis of a study on the long-term effects of COVID-19 (long COVID) in Japan to 
assess the effect of vaccination on long COVID symptoms. We assessed the clinical course of 111 patients with 
long COVID at the time of vaccination. The follow-up period was one year from the onset of COVID-19 or until 
the administration of the third vaccine dose. Of the 111 patients, 15 (13.5%) reported improvement, four (3.6%) 
reported deterioration, and 92 (82.9%) reported no change in their long COVID symptoms after vaccination. The 
most common long COVID symptoms before vaccination were alopecia, dyspnea, muscle weakness, fatigue, and 
headache among participants whose symptoms improved. Reduced dyspnea and alopecia were the most 
frequently reported improvements in symptoms after vaccination. Some symptoms persisted, including sleep 
disturbance, myalgia, and hypersensitivity. Vaccination did not appear to have a clinically important effect on 
patients with long COVID symptoms.  

Abbreviations: COVID-19, coronavirus disease; long COVID, long-term effects of coronavirus disease. 
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1. Introduction 

Persistent symptoms of coronavirus disease (COVID-19) have 
attracted global attention and become a social problem. In a systematic 
review of approximately 250,000 patients from 57 studies, more than 
half of the patients reported long-term COVID symptoms (long COVID) 
[1]. A few studies have found that COVID-19 vaccination can alleviate 
long COVID symptoms and prevent their onset [2,3]. In an online survey 
of long COVID in the United States, approximately 40% of respondents 
reported that some or all their symptoms resolved after vaccination, and 
14% reported worsening of their symptoms [4]. In a similar study of 900 
patients with long COVID in the United Kingdom, more than half of the 
respondents reported an improvement, and approximately 3% reported 
worsening of their symptoms after vaccination [3]. Hesitation regarding 
COVID-19 vaccination is common among individuals with long COVID 
symptoms [5]; thus, more evidence is required. To our knowledge, the 
relationship between vaccination and long COVID symptoms in Japan 
has not been reported previously. Therefore, we evaluated the clinical 
course of long COVID symptoms in Japanese patients after vaccination. 

2. Methods 

We conducted a comprehensive nationwide survey of 1,066 patients 
with long COVID at 27 hospitals throughout Japan from January 2020 to 
February 2021 [6], with additional questions on COVID-19 vaccination 
completed by 554 participants. We evaluated the long COVID symptoms 
in 391 consecutive participants after vaccination. The respondents were 
asked to select one of three options in the questionnaire regarding their 
symptoms: recovery, aggravation, or no change. Of the participants who 
answered the questionnaire on the effect of vaccination on their long 
COVID symptoms, 190 (48.6%) reported long COVID symptoms for 
more than three months, and 174 (91.6%) had been vaccinated against 
COVID-19. After excluding 62 participants without long COVID symp
toms at the time of vaccination and one participant with missing in
formation on vaccination dates, 111 adult participants with long COVID 
symptoms at the time of vaccination were included in this analysis 
(Fig. 1). The patient backgrounds of the groups whose symptoms were 
improved or not after vaccination were evaluated by chi-square and t- 
tests. Statistical significance was set at p less than 0.05. All data were 

analyzed using the JMP 16 program (SAS Institute Japan Ltd., Tokyo, 
Japan). 

3. Results 

Of the 111 participants, 15 reported symptom resolution after 
vaccination (Fig. 1). The mean number of days (±standard deviation) 
from COVID-19 onset to the first vaccine dose administration was 298.2 
(±114.0) days. The Pfizer and Moderna mRNA COVID-19 vaccines were 
used in this study. During the first vaccination, 111 patients had long 
COVID symptoms (94 received the mRNA COVID-19 vaccine BNT162b2 
from Pfizer and BioNTech, 16 received mRNA-1273 from Moderna, and 
1 patient received an unknown vaccine). During the second vaccination, 
107 patients received the vaccine (86 received BNT162b2 from Pfizer 
and BioNTech, 13 received mRNA-1273 from Moderna, and eight pa
tients received an unknown vaccine). Additionally, 54 patients received 
a third vaccination (35 received BNT162b2 from Pfizer and BioNTech, 
18 received mRNA-1273 from Moderna, and 1 patient received an un
known vaccine). After vaccination, 15 patients reported that their long 
COVID symptoms had improved, and 4 participants reported worsening 
of symptoms (Figs. 2, 3A). The proportion of participants with long 
COVID symptoms tended to decrease with repeated vaccinations. Eleven 
participants reported complete resolution of their symptoms after 
vaccination: one after the first vaccination dose, eight after the second 
vaccination, and two after the third vaccination (Fig. 3A). In patients 
whose symptoms improved after vaccination, the most common per
sisting symptoms were alopecia, dyspnea, muscle weakness, fatigue, and 
headache. Participants reported improvement in various symptoms after 
vaccination, of which alopecia and dyspnea were the most frequently 
reported symptoms that improved (Fig. 3B). Some symptoms including 
fatigue, dyspnea, and myalgia persisted. There were no statistically 
significant differences in the clinical characteristics of the participants 
who did and did not report an improvement in long COVID symptoms 
after vaccination (Table 1). 

4. Discussion 

To our knowledge, this is the first report on the clinical course of long 
COVID symptoms after vaccination in Japan. The proportion of 

Fig. 1. Study flow chart of patient identification and participant selection Of the 554 patients who participated in comprehensive surveys of long COVID in 
Japan, 391 responded to additional questions on COVID-19 vaccination, of whom 174 were vaccinated and 111 had few long-term COVID symptoms at the time of 
vaccination. Of the 111 participants with long COVID symptoms at the time of vaccination, 15 reported improvements in their symptoms after vaccination. 

K. Nakagawara et al.                                                                                                                                                                                                                          



Vaccine: X 15 (2023) 100381

3

participants who reported an improvement in their long COVID symp
toms after vaccination was lower than that reported in previous studies 
conducted in other countries [3,4]. As in previous studies, participants 
reported improvement in various symptoms after vaccination [3,7], and 
no change in fatigue and dyspnea post-vaccination [3]. 

A strength of this study is that we were able to accurately determine 
the precise timing of symptom onset with respect to vaccination during 
long-term follow-up of patients with long COVID. Moreover, we evalu
ated the course of the long COVID symptoms until the third vaccine 
administration. Some previous studies have only evaluated symptoms 
after one or two vaccinations [7,8]. However, this study has some lim
itations. First, the sample size was small, leading to limited statistical 
power in detecting any potential association between long COVID 
symptoms and vaccination. Consequently, determining the exact impact 
of vaccination on long COVID is challenging based solely on these re
sults. Second, the period between symptom onset and vaccination was 
not uniform across participants. Additionally, the participants in our 
study may not be representative of the entire population of patients with 
long COVID. Furthermore, many long COVID symptoms improved over 
time, making it difficult to accurately isolate the specific effects of 
vaccination on symptom amelioration. Finally, given the absence of non- 
vaccinated control group among patients with long COVID, we were 
unable to establish a clear causal relationship between vaccination and 
symptom amelioration. However, consistent with the findings of previ
ous studies [3,8], very few participants reported worsening of long 
COVID symptoms after vaccination. To address these limitations and 
gain more robust insights, future research should aim for larger sample 
sizes, inclusion of control groups, and standardization of the time course 
to investigate the impact of vaccination on long COVID. 

5. Conclusion 

Most patients experienced no change in long COVID symptoms after 
vaccination, but approximately 15% reported improvement and less 
than 5% reported worsening of their symptoms after vaccination. 
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corresponding author upon reasonable request. 
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Fig. 2. Details of post-vaccination long COVID symptoms. Most participants 
(92/111, 82.9%) reported no change in their long COVID symptoms after 
COVID-19 vaccination, but 15/111 (13.5%) reported improvement, and 4/111 
(3.6%) reported worsening of their symptoms after vaccination. 

Fig. 3. Clinical course of long COVID symptoms after vaccination (a) Time course of long COVID in vaccinated patients. Fifteen participants reported 
resolution of some COVID-19 symptoms after vaccination. Eleven reported complete resolution of all symptoms: one after the first vaccination, eight after the second 
vaccination, and two after the third vaccination. (b) Detailed trends in the improvement of long COVID symptoms during clinical course Participants reported 
improvements in several types of long-term COVID symptoms after vaccination; dyspnea and alopecia improved most frequently. Symptoms, such as sleep disorders, 
myalgia, hypersensitivity, eruption, and sputum, persisted until the end of the follow-up period. 
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Fig. 3. (continued). 

K. Nakagawara et al.                                                                                                                                                                                                                          



Vaccine: X 15 (2023) 100381

5

Data availability 

Data will be made available on request. 
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Table 1 
Comparison of clinical backgrounds of patients whose sequelae were amelio
rated by vaccine and those were not.   

Population with no 
recovery of sequelae 
after vaccination 
(N ¼ 96) 

Population with 
recovery of sequelae 
after vaccination 
(N ¼ 15) 

P 
value 

Age 55.4 ± 15.5 60.1 ± 14.1  0.27 
Sex(male), % 63.5 60  0.79 
BMI 24.6 ± 4.8 23.6 ± 4.6  0.49 
Smoker, % 14.6 6.7  0.40 
Hypertension, % 33.3 40.0  0.61 
Diabetes, % 22.9 13.3  0.40 
Cardiovascular 

disease, % 
3.1 6.7  0.49 

Cancer, % 5.3 0  0.36 
Asthma, % 5.3 6.7  0.83 
COPD, % 8.4 0  0.24 
Hyperuricemia, % 13.7 13.3  0.97 
Chronic Liver 

disease, % 
2.1 0  0.57 

Chronic Kidney 
disease, % 

4.3 0  0.42 

Severe COVID-19, 
% 

14.6 13.3  0.90  
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