
those mentioned in this letter) by conducting randomized clini-
cal trials and assessing protection against infection, rather than the
ability to produce neutralizing antibodies because the former reflects
the real-world effects of the vaccine more accurately. Governments
and healthcare organizations must implement registry systems for
breakthrough infections, to better understand the ongoing pandemic
and outcomes of vaccination in the community. Finally, vaccines
might be less effective against novel SARS-CoV-2 variants.
Research institutes and vaccine producers should be prepared for
such conditions and should develop new strategies to increase effec-
tiveness against resistant lineages, such as introducing additional
booster doses or reformulating the vaccines.
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SARS-CoV-2 vaccine breakthrough infections among healthcare
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To the Editor—Since the first occurrence of SARS-CoV-2, different
vaccines have been produced, tested, and approved in record time.
However, the exact vaccination effect has yet to be determined in
the ever-changing landscape of SARS-CoV-2 variants.1,2

Breakthrough infections

As of June 15, 2021, the overall vaccination rate in Belgium was
62.8% having received 1 dose (adult population), of whom 35.2%
had fully completed their vaccination scheme.3 Belgian healthcare
workers (HCWs) have a high exposure to COVID-19: the estimated
percentage of confirmed Belgian COVID-19 cases is significantly
higher among those working in healthcare facilities than among
employees in other industries as well as the national average.4

BecauseHCWswere prioritized in the vaccination strategy, studying
this population provided early data with which to analyze its effect.
Vaccination in Belgium is not mandatory.

Vaccination of HCWs in ZNA started on January 18, 2021. ZNA
is a 2,500-bed, public, multiple-site, hospital network in the Antwerp
region. It comprises 3 acute-care hospitals, a children’s hospital, and
5 chronic care facilities. Depending on their availability, 3 different
vaccines were used: BNT162b2 (Comirnaty, BioNTech/Pfizer,
Mainz, Germany), mRNA-1273 (COVID-19 Vaccine Moderna,
Moderna, Cambridge, MA) and AZD1222 (Vaxzevria, Astra
Zeneca, Cambridge, UK). The impact of vaccinations on the positive
test ratio was evaluated from March 1 through April 30, 2021, a
period with continuing and substantial viral circulation in the
Belgian population.3 Tests were performed for contact tracing or
COVID-like symptoms. Among 3,491 fully vaccinated ZNA
HCWs, 9 (0.3%) tested positive for SARS-CoV-2 (RT-PCR,
Cobas 6800, Roche). After excluding 1 case, following CDC guide-
lines on persistent shedding,5 22 (1.0%) of 2,215 unvaccinated
HCWs (n= 584) or partially vaccinated HCWs (n= 1,631) tested
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positive. Partially vaccinated was defined as having received only 1
dose or the second dose <14 days prior.

There were no significant differences between gender and age
distribution for either group (P= 0.6 for gender; P = 0.3 for age),
with age ranging from 21 to 58 years. There were no known co-
morbidities or use of medication; among fully vaccinated HCWs,
such factors might have explained a breakthrough infection.

Comparison of these proportions showed a significant differ-
ence between the 2 groups (odds ratio 3.9; 95% confidence interval,
1.8–8.4; P < .001). Of the 9 HCWs who were fully vaccinated, 5
HCWs were vaccinated with the Comirnaty vaccine and 4 were
vaccinated with the Moderna vaccine. Because the second dose
of Vaxzevria could only be administered after 12 weeks, no
HCWs were fully vaccinated with the latter.

Of the 31 HCWs, 26 were asymptomatic and discovered
through contact tracing. In addition, 5 HCWs were tested because
of symptoms compatible with COVID-19. Of these 5 HCWs, 2
were fully vaccinated (mRNA-1273). The cases of 18 HCWs
who tested positive were all independent of the other cases. The
other 13 cases were partially clustered in 6 groups working in
the same ward: 5 groups of 2 HCWs and 1 group with 3
linked cases.

Viral loads

Cycle threshold (Ct) values were available for 7 of the 9 fully vac-
cinated HCWs and for 17 of the partially or unvaccinated HCWs,
allowing viral load comparison (Fig. 1). Interestingly, fully vacci-
nated HCWs had relatively high viral loads: Ct values of 25.1
and 25.7 in 2 HCWs, respectively, corresponding to 4.6 and 4.4
log copies/mL. No significant differences in Ct values were
observed between the 2 groups. The assumption that vaccination
not only prevents severe disease and hospitalization but also
diminishes the viral load once exposed6 was not substantiated
by our data.

Sequencing

To gather more information about the influence of different
strains, every breakthrough infection was genetically sequenced
if the viral load was high enough to do so. Of the 7 fully vaccinated
HCWs, 4 were eligible for whole-genome sequencing, and all 4 of
these were infected with the B.1.1.7 strain. Of the unvaccinated and
partially vaccinated HCWs, virus samples from 6 of these 17 were
sequenced. Of these 6 SARS-COV-2–positive patients, 4 were
infected with the B.1.1.7 strain as well, the other 2 had viral strains
that originated from clade 20B, a variant first sequenced in Nigeria
of unknown importance. During the investigation period, ˜71% of
the sequenced Belgian strains consisted of the B.1.1.7 strain
(>15,000 strains uploaded on Gisead).7

Our study has several limitations. One drawback of our inves-
tigation was the sample size. Although the study was performed in
the largest hospital network in Belgium, our data are limited to
Antwerp. We need larger, preferably international, studies with
more statistical power to determine the true differences between
these groups. Because this analysis was retrospective, we were
unable to establish the baseline status of every employee before
vaccination began. Invdividuals who shed the virus over an
extended period (ie, “long-shedders”) were included in our analy-
sis, which may have distorted the true difference between the

groups. Information about the presence and titer values of antibod-
ies to SARS-CoV-2 would have added value to our analysis as well.

In conclusion, vaccination led to a significant reduction in the
incidence of SARS-CoV-2 infection rates in HCWs of an Antwerp-
based multisite hospital. However, viral carriage was still present,
and viral loads were not significantly lower than those of partially
and unvaccinatedHCWs. No information regarding an underlying
immunodeficiency or relevant immunosuppressive medication
was retained. The variants detected in the vaccinated HCWs
reflected the current baseline epidemiology in the Antwerp region,
where the dominant strain is B.1.1.7.

Not all patients have been vaccinated and substantial evidence
suggests a lower efficacy in some immunosuppressed patients.8

Thus, we argue for maintaining strict contingency measures in
the hospital setting.
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Coronavirus disease 2019 (COVID-19) infection of healthcare
personnel after complete COVID-19 vaccination
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To the Editor—We would like to share our ideas on the recent
article, “Healthcare-associated transmission of severe acute respi-
ratory coronavirus virus 2 (SARS-CoV-2) among Thai healthcare
personnel who receive 2 doses of a coronavirus disease 2019
(COVID-19) vaccine: A call for considering a booster dose.”1

Apisarnthanarak et al proposed that “HCP were at extremely high
risk for healthcare-associated SARS-CoV-2 transmission despite
receiving 2 doses of COVID-19 : : : suboptimal immune response
following CoronaVac, particularly after day 60.”1 The COVID-19
infection of healthcare personnel might occur despite complete
vaccination. There are many possible causes of vaccine failure.
Apisarnthanarak et al proposed the poor immunogenicity of the
vaccine, which is an important factor.1 Different kinds of vaccines
have different immunogenicity mechanisms and different levels of
effectiveness. In addition, the temperature control of vaccine stor-
age and distribution is a forgotten issue. Thailand is a tropical
country where local temperatures are very hot, and vaccine might
not be well kept or stored at the recommended temperature.
In addition, the vaccination technique can also cause vaccine
failure; a recent report from Thailand detailed complications of
vaccination due to poor administration techniques.2 Finally, good
environmental control in clinical wards and the self-prevention

practice (eg, face mask compliance) among employees after
vaccination are also very important considerations. The belief
or misinformation that vaccination absolutely prevents severe
infection might lead to careless infection prevention behavior.
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