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Dear Editor,

The high coverage rate of vaccination against coronavirus disease
2019 (COVID-19) in our area was envisaged to end the pandemic, or at
least to control it. However, in the last months of 2021 and the firsts of
2022 there has been a rapid increase in COVID-19 cases. This change has
been driven by the emergence of the new World Health Organization
(WHO) Omicron variant.

Due to the increase of cases of COVID-19 in highly vaccinated pop-
ulations, there is a growing concern about the effectiveness of the vac-
cines against this new variant. A national survey carried out in the
United Kingdom [1] and a systematic review[2] have confirmed that
primary immunization provided limited protection against symptomatic
disease caused by the Omicron variant. The administration of a booster
increased the protection against severe forms of the disease but waned
after 3 months[1,3].

VACCICOVAO cohort study was intended to analyze the evolution of
the COVID-19 pandemic in vaccinated health professionals. The meth-
odology of the cohort was previously described[4]. In summary, the
Hospital Universitario Rio Hortega (HURH) conducted a vaccination
campaign of all health care workers between January and March 2021.
Individuals were invited to participate in a prospective cohort after they
were scheduled for a second dose of vaccine. Serologic testing was
performed 2, 8 and 12 months after the first dose (March-April 2021,
September-October 2021, February-March 2022 respectively) (eFig. 1,
supplementary). A new SARS-CoV-2 infection was defined as a positive
polymerase chain reaction (PCR) or positive antigen test on nasopha-
ryngeal swab, and/or anti-nuclei capsid. The study was performed in
accordance with the institutional review board of HURH. Written
informed consent was obtained.

A total of 617 volunteers from the initial 680 participants (lost at of
follow-up: 9.3%) completed the third survey and had their blood drawn
for testing. New cases of COVID-19 were diagnosed in 162 patients
(26.3%) (eFigure 2, supplementary material). Four out of ten new
COVID-19 cases were asymptomatic and all the rest but one (hospital-
ized with symptomatic treatment) were mild. The most common
symptoms were cough, sore throat, or muscular aches (eFigure 3, sup-
plementary material). One-hundred-twelve were diagnosed with
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polymerase chain reaction (PCR) or antigens and 40 with antibodies
(Ag) antiN1 with neither PCR nor Ag. Five hundred and eighty-nine
patients (95%) received a vaccination booster. The booster was
administered a mean of 305 + 18 days after the first vaccine dose.

In Fig. 1, we show the effect of different population characteristics
and vaccination schedules on the incidence of new COVID-19 cases.
Only the administration of a booster and older age were associated with
a decrease in new cases. Among the health professionals who did not
receive a booster, there were 57% (CI 95%; 39-75%) of new COVID-19
cases compared to 25% (CI 95% 21-29%) in the population of health
professionals who had received a booster with the same vaccine brand
and 19% (CI 95% 2-36%) of the ones who were administered a booster
with a different brand of vaccine (p=0.001). Among health professionals
aged 36 or less the incidence of new cases nearly doubled that of cases in
participants older than 50 years (38% [CI 95%; 28-47%] vs 19% [CI
95% 14-24%]) with participants aged between 35 to 50 years showing
an incidence of new cases equal to that of the cohort (28% [CI 23-34%])
(p=0.001).

Antibodies titers against titers S1 SARS CoV-2 and survival curves are
shown as supplementary material (eFigures 4a, 4b, 5a, 5b, supplemen-
tary material).

The emergence of the WHO Omicron variant has dramatically
changed the strength of association against the SARS-CoV-2 infection of
some factors, such as a previous infection with another SARS-CoV-2
variant. In our cohort, the risk of having a new SARS-CoV-2 infection
during follow-up was not affected by a previous history of SARS-CoV-2
infection (before 2021), the type of mRNA vaccine administered, the
days between first and second dose or the title of antiS1 antibodies
achieved 3 months after vaccination. Only age (younger people) and the
lack of booster vaccinations were associated with a higher risk of a new
SARS-CoV-2 infection. The protection after a booster vaccination has
been proved in other studies [1,3] but, to the best of our knowledge, the
increase of confirmed infections in younger health professionals has not
been shown before. This high prevalence could not be justified with
medical causes or with vaccination coverage. Only the different lifestyle
and the different way of facing the COVID-19 risk between younger and
older health professionals seems to be a likely explanation for this
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(390 days follow-up) P value for Prevalence

Subgroup Events Total Chi-square (95% CI)
Age 0.001

< 35 years 39 103 —— 0.38 [0.28, 0.47]

35-50 years 78 276 —— 0.28 [0.23, 0.34]

> 50 years 45 238 —— 0.19 [0.14, 0.24]
Sex : 0.944

Male 21 79 r—-—¢ 0.27 [0.17, 0.36]

Female 141 538 HiH 0.26 [0.22, 0.30]
Previous COVID-19 ; 0.061

Previous COVID-19 37 1M1 b—-—c 0.33[0.25, 0.42]

Uninfected 125 506 r—l—i 0.25[0.21, 0.28]
First 2 dsses vaccine 0.367

BNT162b2 131 513 i—I—! 0.26 [0.22, 0.29]

mRNA-1273 31 104 —— 0.30[0.21, 0.39]
Days between first two doses* 0.350

<28 days 124 488 - 0.25[0.22, 0.29]

> 28 days 33 111 »——l—c 0.30[0.21, 0.38]
AntiS1 3 months after vacc. 0.174

<5000 AU/ml 29 104 —— 0.28[0.19, 0.37]

5000-10000 AU/mlI 37 176 —— 0.21[0.15, 0.27]

> 10000 AU/ml 96 337 b—rl—i 0.28 [0.24, 0.33]
Third dose (booster) 0.001

With booster (same tbrand than initial doses) 142 568 HElH 0.2510.21, 0.29]

With booster (different brand than initial doses) 4 21 — 0.19[0.02, 0.36]

Without booster 16 28 § — 0.57[0.39, 0.75]
All patients 162 617 * 0.27 [0.25, 0.29]

T T T T ]
0 0.2 0.4 0.6 0.8

* 19 (3%) patients received only one first dose because previous COVID-19

Fig. 1. Factors associated with the incidence of new cases of COVID-19

difference. Age has been significantly related to coronavirus risk-taking,
with younger adults taking more risk[5].

The study has several limitations. First, the use of a convenience
sample of health care professionals, which means that the results may
not be generalizable. Second, the virus lineage was not directedly tested
in the participants of our cohort. Instead, we used data from a surveil-
lance of our own hospital that analyzed a random sample of SARS-CoV-2
every week. In addition, some of the diagnoses were made with an an-
tigen test that makes it impossible to analyze lineage. Third, cellular
immunity was not tested. Fourth, the small sample size hampers the
possibility to draw conclusions in the analyzes of the subgroups of pa-
tients without a booster.

Evaluating vaccine efficacy or effectiveness with the emergence of
new variants and the waning of vaccine effectiveness will be crucial for
updating COVID-19 vaccine policy. The need of a fourth dose is widely
discussed. A study from Israel suggests that this second booster could
offer a protective effect against infection[6] when four doses were
compared with three. However, the recommendation of a fourth dose is
highly questionable. On one hand, the clinical presentation of COVID-19
is becoming milder, maybe due to vaccination programs, natural im-
munity achieved after infection[7], hybrid immunity[8] or the debat-
able less virulence on new variants[9]. On the other hand, the protection
against severe illness did not wane as fast as the protection against a
confirmed infection, and a third doses could be enough to avoid severe
cases of COVID-19. Beyond the fourth dose[10], vaccination strategies
are being optimized with heterologous vaccination schedules and
optimal time interval between doses. The next logic step will be the
development of variant-adapted vaccines. Finally, the age paradox in
our study shows that keeping measures such as social distancing could
continue to be a good tool to control the pandemic.
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