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ABSTRACT
Evidence of BNT126b2 vaccine effectiveness and breakthrough has been primarily demonstrated in 
populations outside of Asia; studies in the Western Pacific region are limited. Our retrospective cohort 
study assessed SARS-CoV-2 cases after vaccine rollout starting from mid-March 2021 at a tertiary hospital 
in Tokyo. Of 8,749 staff members, no fully vaccinated staff demonstrated confirmed infection, versus 19 
cases in unvaccinated or partially vaccinated staff, by the end of June. Three breakthrough cases were 
identified in July, correlating with spread of delta variant in Tokyo. While our findings confirm the 
effectiveness of BNT162b2 vaccine in Asian populations, the presence of breakthrough cases despite 
strict infection control regulations suggest that ongoing public hygiene measures are required even after 
vaccination.
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Dear Editor:
Vaccination against COVID-19 in the Western Pacific 

region has lagged behind some North American and 
European countries, where more than 60% of the population 
have currently received at least one dose of vaccine.1 The first 
large country to use mRNA vaccines for mass vaccination in 
the Western Pacific region, Japan approved BNT126b2 vaccine 
on Feb 14, 2021 with medical staff receiving priority 
vaccination.

Evidence on BNT126b2 vaccine effectiveness has been pri-
marily generated in populations outside of Asia; reports from 
the Western Pacific remain scant. As our recent report of 
substantially higher rates of adverse reactions in Japanese 
populations after second dose of BNT162b2 suggests that vac-
cine dynamics differ by ethnicity, we conducted a retrospective 
cohort study at our hospital to confirm vaccine effectiveness 
(Juntendo University IRB; No. 2021055).2

At our hospital, masks are universally required in all facil-
ities except while eating. Outside work hours, dining with more 
than three non-family members is actively discouraged per 
hospital policy. Temperature checks occur daily at the work-
place, with symptoms suspicious for COVID-19 undergoing 
further examination. Close contacts of confirmed cases are 
PCR-tested and quarantined.

Relevant infectious disease data were extracted from the elec-
tronic chart of all hospital employees, university faculty, students 
and administrative staff (medical staff) at Juntendo University 
Hospital between Feb 1, 2020 and Jul 30, 2021. 8,749 medical 

staff (mean age [SD]; 37.1 [±14.9]; 49.7% women; 77.8% aged 
under 50) were included in this cohort study. Due to a shortage 
of BNT162b2 vaccines at the time of rollout, as well as according to 
the wishes of medical staff to receive vaccination, 2,809 frontline 
medical staff ultimately received vaccination. Administration of 
BNT126b2 vaccine doses 1 and 2 started on Mar 17, 2021 and 
April 12, 2021, respectively. Since the start of vaccination, a total of 
19 cases were identified by the end of June, of which 16 occurred in 
unvaccinated medical staff, 3 in partially vaccinated staff, and 0 in 
fully vaccinated staff. (Figure 1).

As the delta variant spread in the Tokyo metropolitan area 
began in early June, we continued case monitoring, finding an 
additional three cases in fully vaccinated medical staff in July, 
all with the delta variant. After receiving vaccines in March and 
April, these three staff confirmed seropositivity for anti-spike 
antibodies in June, at 417, 447 and 1,476 U/ml, respectively. 
For medical staff who didn’t receive vaccines in March and 
April, vaccination using BNT162b vaccines started from July 1. 
We confirmed additional 13 cases from those staff in July, of 
which 11 unvaccinated and 2 partially vaccinated, with mixed 
alpha and delta variants. (Figure 1).

We confirm real world effectiveness of BNT162b2 vaccines in 
the adult Japanese population, consistent with findings from other 
non-Asian countries.3,4 Nonetheless, breakthrough cases with 
highly transmissible variants, even in institutions with strict safety 
and hygiene protocols, suggest that appropriate measures will 
continue to be required even after vaccination.
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Figure 1. Confirmed cases before and after vaccination. 1. Monitoring for SARS-CoV-2 infections among medical staff started from Feb 1, 2020 at this medical center. 
Medical staff who were not registered at the medical center by Feb 1, 2020 are not included in the study.
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