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1 | INTRODUCTION

Abstract

Background: With the emergence of SARS-CoV-2, influenza surveillance systems
in Spain were transformed into a new syndromic sentinel surveillance system.
The Acute Respiratory Infection Surveillance System (SiVIRA in Spanish) is based
on a sentinel network for acute respiratory infection (ARI) surveillance in primary
care and a network of sentinel hospitals for severe ARI (SARI) surveillance in
hospitals.

Methods: Using a test-negative design and data from SARI admissions notified to
SiVIRA between January 1 and October 3, 2021, we estimated COVID-19
vaccine effectiveness (VE) against hospitalization, by age group, vaccine type,
time since vaccination, and SARS-CoV-2 variant.

Results: VE was 89% (95% Cl: 83-93) against COVID-19 hospitalization overall
in persons aged 20 years and older. VE was higher for mRNA vaccines, and lower
for those aged 80 years and older, with a decrease in protection beyond 3 months
of completing vaccination, and a further decrease after 5 months. We found no
differences between periods with circulation of Alpha or Delta SARS-CoV-2
variants, although variant-specific VE was slightly higher against Alpha.
Conclusions: The SiVIRA sentinel hospital surveillance network in Spain was able
to describe clinical and epidemiological characteristics of SARI hospitalizations
and provide estimates of COVID-19 VE in the population under surveillance.
Our estimates add to evidence of high effectiveness of mRNA vaccines against
severe COVID-19 and waning of protection with time since vaccination in
those aged 80 or older. No substantial differences were observed between
SARS-CoV-2 variants (Alpha vs. Delta).

KEYWORDS
COVID-19, COVID-19 vaccine, SARI surveillance, SARS-CoV-2, Spain, test-negative design,
vaccine effectiveness

countries adapt their existing influenza surveillance systems and sup-

ported the implementation of sentinel systems for

The emergence of the severe acute respiratory syndrome coronavirus
2 (SARS-CoV-2) in late 2019 and the following coronavirus disease
(COVID-19) pandemic had a great impact on influenza surveillance
systems.! In Spain, influenza surveillance before the COVID-19
pandemic was based on a sentinel network of primary care physicians
as well as a hospital network.2 When SARS-CoV-2 emerged in 2020,
the hospital-based system, which involved the reporting of confirmed
influenza cases, was unable to detect early COVID-19 hospitaliza-
tions. In addition, the creation of SARS-CoV-2 testing centers outside
of the usual primary care circuits and the reallocation of sentinel
physicians to other centers led to the disruption of the sentinel
primary care influenza surveillance network for the first time since it
was established in 1996.3

The World Health Organization (WHO) and the European Centre
for Disease Prevention and Control (ECDC) recommended that

syndromic surveillance of respiratory viruses, including influenza and
SARS-CoV-2.*° Following these recommendations, the Acute
Respiratory Infection Surveillance System (SiVIRA in Spanish) was
created in Spain in 2020. It incorporates a sentinel network for acute
respiratory infection (ARI) surveillance in Primary care and a network
of sentinel hospitals for Severe ARI (SARI) surveillance. The
Horizon2020 |-MOVE-COVID-19 “Multidisciplinary  European
network for research, prevention and control of the COVID-19
Pandemic,” launched in March 2020 with the objectives of reinforcing
the surveillance of COVID-19 and studying associated risk factors and
COVID-19 vaccine effectiveness (VE) in European countries, served
as a pilot experience for SARI surveillance in Spain. The collaboration
of the hospitals involved in I-MOVE-COVID-19, with previous experi-
ence in influenza VE studies as well, was an essential guide for other

hospitals and regions in the design and subsequent implementation of


mailto:cmazagatos@isciii.es

1 | WILEY.

MAZAGATOS ET AL

SARI surveillance in Spain. ECDC has also supported the creation of a
European SARI surveillance network (E-SARI-NET) and multicountry
COVID-19 VE studies in Europe. The first VE estimates against SARI
associated with laboratory-confirmed SARS-CoV-2 were published in
October 2021.% SARI surveillance was successfully implemented in
9 of 19 Spanish regions, with a total of 13 sentinel hospitals included
in the national network during the 2020/21 SiVIRA pilot season.”

COVID-19 vaccination in Spain began on December 27, 2020,
initially prioritizing long-term care facilities and health care workers
and progressively extending to the general population. By October
3, 2021, 77.6% of the total Spanish population was fully vaccinated.®
Monitoring the real-world effectiveness of COVID-19 vaccines is
essential to guide public health action and decision making, and even
more so in a dynamic pandemic context with emerging new
challenges such as new SARS-CoV-2 variants, or waning immunity.
With case-based data on a representative sample of SARI admissions,
the SiVIRA surveillance system constitutes an appropriate platform
for responding to these emerging challenges and for timely measuring
of VE against severe forms of COVID-19.

The aim of this study was to provide COVID-19 VE estimates
against COVID-19 hospitalization, by age group, type of vaccine, time
since vaccination, and SARS-CoV-2 variant, using a test-negative
design. As a data source, we used the information obtained from the
SARI sentinel surveillance during season 2020-2021, the first season

in which SiVIRA was implemented in Spain.

2 | METHODS

2.1 | Study design
A total of 13 sentinel hospitals from nine Spanish regions participated
in the SARI surveillance. As described in the surveillance protocol,9
case-based data were collected for a systematic weekly sample of
patients who were hospitalized on Tuesday and/or Wednesday,
depending on the Spanish region, meeting the SARI case definition
(Appendix 1 in the Supporting Information). Patients were swabbed
for RT-PCR or rapid antigen test for SARS-CoV-2, and demographic,
clinical, and COVID-19 vaccination data were collected from hospital
records and vaccine registries. We used a test-negative case-control
study design to estimate COVID-19 VE.*°

Where feasible, SARS-CoV-2 viruses from RT-PCR positive cases
were sequenced, and phylogenetic analysis was performed to identify
the SARS-CoV-2 variant and lineage. If available, sequencing results
were linked with epidemiological and clinical data merging through a

unique sample identifier.

2.2 | Study period

The study period included data reported between Weeks 53/2020
and 39/2021, including SARI patients with swab dates between
January 1, 2021, and October 3, 2021.

2.3 | Study inclusion criteria

We included patients aged 20 years and older who were part of
an age-specific target group for vaccination at time of swab
(Table S1), with positive or negative SARS-CoV-2 results and known
COVID-19 vaccination status. We excluded those who were
swabbed more than 10 days (RT-PCR tests) or 5 days (rapid antigen
tests) after symptom onset. We excluded patients vaccinated with
first dose on or after onset date and those who did not meet the
complete vaccination schedule in terms of number of doses and
delay between doses. We further excluded those with symptom
onset within 1-13 days of latest dose of COVID-19 vaccine
(Figure 1).

24 | Case definitions

Cases and controls were defined as SARI patients testing positive or
negative for SARS-CoV-2 in an RT-PCR or rapid test, in the first 10 or
5 days, respectively, since symptom onset. There were no influenza
positive cases among SARS-CoV-2 negative controls.

In the variant-specific analyses, a case was defined as RT-PCR
positive with SARS-CoV-2 Alpha (B.1.1.7 lineage) or Delta variants
(B.1.617.2 or AY lineages) confirmed through next generation
sequencing (NGS). We only used negative controls from weeks with
sequenced cases, removing all controls from weeks before and after
the first and last case. We also removed controls from hospitals with
no reported sequencing information.

We classified eligible cases and controls as either completely
vaccinated or unvaccinated, dropping those with partial vaccination
schedules. Definitions used for complete vaccination can be found on

Appendix 1 of Supporting Information.

2.5 | Statistical analysis

We compared the odds of complete COVID-19 vaccination between
cases and controls using a logistic regression, and VE was estimated
as 1-OR. We adjusted for age, sex, and presence of at least one
chronic condition (hypertension, heart disease, chronic respiratory
disease, diabetes, liver disease, renal disease, immunodeficiency or
other chronic conditions). Age was modeled as restricted cubic splines
(RCS), and swab date was modeled as RCS or month of swab,
depending on the analysis. For the age-specific analyses, we stratified
the data into the following age groups: 20-39, 40-59, 60-69, 70-79,
and 280 years. For some analyses, we stratified age into wider groups
to increase sample size.

We measured VE, overall, and for mRNA vaccines, by time
between vaccination and onset of symptoms with cut-off points
stratified every 3 months: <90, 90-150, and =150 days between
last vaccine dose and symptom onset. All analyses were
conducted using Stata version 16.1 (StataCorp, College Station, Texas
77845, USA).
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FIGURE 1 Flowchart for SARI patient
inclusion in the VE study, Spanish SARI sentinel
surveillance, Weeks 1-39/2021

SARI
surveillance

v
| Total SARI included (n =1772) |

| Total SARI swabbed (n = 4932) |

[ | Aged under 20 years (n=344)

[——————»| Unknown SARS-CoV-2 test result(n=54)

Swabbed more than 10 days (PCR tests)
| or5days (rapid antigen tests) after
symptom onset (n = 712)

Not elegible for COVID-19 vaccination at

—
date of swab (n = 1475)
» | Missing COVID-19 vaccination status or
dates (n = 155)
5 | Vaccinated after onset date, or on the

same date (n = 65)

» | Onsetwithin 1-13 days of last vaccine
dose (n = 173)

Partial or incomplete vaccination: one out
of two doses, or delay between doses not
recommended by the vaccine
manufacturer (n=182)

—

N\

COVID-19 cases
n= 1104

Negative controls
n =668

2.6 | Informed consent

All data used for this study were collected as part of routine surveil-
lance, and informed consent or official ethical approval was not
required, as regulated by Royal Decree 2210/1995 of December
28 provided by the Ministry of Health and Consumer Affairs.
Although individual informed consent was not required, all data were

pseudoanonymised to protect patient privacy and confidentiality.

3 | RESULTS

3.1 | Characteristics of cases and controls

We included 1772 SARI patients aged 20 and older, of which 1104
were positive to SARS-CoV-2 (cases) and 668 were negative (controls)
(Figure 1). Among the cases and controls, 770 (43%) had received
complete COVID-19 vaccination at least 14 days before symptom
onset (Figure 2).

More than 75% of controls and 58% of cases were aged 70 and
older, and the median age was 81 for controls and 71 for cases. The
prevalence of underlying conditions was higher among controls than
cases, with significant differences for all chronic conditions, except for
chronic liver disease. Clinical presentation was more severe among
cases than controls: 85% cases versus 51% controls had pneumonia,

and 8% cases versus 1% controls required mechanical ventilation

Weekly number of SARI

Week of swab

COVID-19 cases (N=1104)
Test-negative controls (N=668)
| Patients vaccinated (N=770)

FIGURE 2 Number of SARI COVID-19 cases and negative
controls by week of swab and number of SARI vaccinated by week of
complete vaccination, Spanish SARI sentinel surveillance, Weeks
1-39/2021

support. Cases had significantly higher proportion of ICU admission
(10% vs. 2%) and death (18% vs. 10%) than controls (Table 1).

PCR was the most commonly used diagnostic test, although rapid
antigen test was also used for case confirmation (25%). Rapid tests
were less frequently used among controls (3%), in line with the proto-
col recommendation of a PCR test for confirmation if the initial rapid

antigen test was negative.
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TABLE 1 Characteristics of SARI controls and cases (n = 1772) recruited for the VE study, Spanish SARI sentinel surveillance, Weeks 1-

39/2021

Characteristics

Age

Age group

Sex

Presence of chronic condition (one or more)

Pneumonia
Mechanical ventilation
ICU admission

Death in hospital

Number of admissions in the last year

History of a previous positive SARS-CoV-2 test

Type of SARS-CoV-2 test

COVID-19 vaccination status

Vaccine products (complete vaccination)

Value

Median, years [IQR]

20-29 years
30-39 years
40-49 years
50-59 years
60-69 years
70-79 years
80+ years
Male

Female

Hypertension
Cardiovascular disease
Respiratory (incl. asthma)
Metabolic (incl. diabetes)
Liver disease

Renal disease
Immunosuppression

Other chronic conditions

None

One or two

More than two

No

Yes

RT-PCR

Rapid antigen test
Unvaccinated
Complete vaccination
Comirnaty

Spikevax

Janssen

Vaxzevria

Curevac
Comirnaty/Spikevax

Comirnaty/Vaxzevria

A total of 71% of controls had received complete COVID-19
vaccination, compared with 27% of cases. Among those fully
vaccinated, Comirnaty (Pfizer/BioNTech BNT162b2) was the most
commonly used vaccine in cases (80%) and controls (87%), followed

Negative controls; n = 668

81
N

15

55

79

148
358
375
293
639
428
312
294
328
28

116
63

364
309

15
59
65
143
23
468
87
493
14
191
477
416
24
16
14

[70-87]
%
0.9
1.0
22
8.2
11.8
222
53.6
56.1
43.9
96.1
64.5
47.1
47.3
53.3
4.7
19.3
104
60.6
514
1.1
24
9.9
28.1
61.9
100
84.3
15.7
97.2
2.8
28.6
714
87.2
5.0
34
29
1.0
0.2
0.2

COVID-19 cases; n = 1104 P value

77
N
38
67
71
164
126
123
515
597
507
581
389
225
133
251
35
93
38
299
623
40
95
157
53
217
16
527
91
826
269
811
293
235
14
33
11

[56-87]
%
34
6.1
6.4
14.9
114
111
46.6
54.1
45.9
534
354
20.5
131
24.6
35
9.3
3.8
30.1
84.5
7.7
10.1
18.2
18.5
75.9
5.6
85.3
14.7
75.4
24.6
73.5
26.5
80.2
4.8
11.3
3.8
0.0
0.0
0.0

0.005

0.000

0.398
0.000
0.000
0.000
0.000
0.000
0.241
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.003

0.650

0.000

0.000

0.001

by Janssen (COVID-19 Vaccine Janssen, Ad26.cov2.s) (11% cases; 3%
controls), Spikevax (COVID-19 Vaccine Moderna, mRNA-1273) (5% in

both cases and controls), and Vaxzevria (AstraZeneca ChAdOx1-S)

(4% cases; 3% controls) (Tables 1 and S2).
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3.2 | VE by age group

The overall adjusted VE against COVID-19 hospitalization was 89%
(95% CI: 83-93) among SARI patients aged 20 and older. The VE was
94% (95% Cl: 72-99), 91% (95% Cl: 76-96), 95% (95% CI. 83-98),
98% (95% Cl: 90-100), and 83% (95% Cl: 63-92) for those aged
20-39, 40-59, 60-69, 70-79, and 80 years and older, respectively
(Figure 3A). For the Comirnaty vaccine only, we observed similar

results by age group (Table S3).

3.3 | VE by vaccine type

By vaccine type, mRNA vaccines (Comirnaty and Spikevax) showed
higher VE against COVID-19 hospitalization than viral vector vaccines

(A)

100 4
o ®89
60 -

40

VE (%)

20

293/1104 ; 477/668

-~

WILEYL*®

(Janssen and Vaxzevria) among those aged 20 years and older. VE was
90% (95% Cl: 85-94) for Comirnaty, 90% (95% Cl: 75-96) for
Spikevax, 79% (95% Cl: 49-91) for Janssen vaccine, and 73% (95% Cl:
19-91) for Vaxzevria (Figure 3B).

Compared with mRNA vaccines, Janssen VE was lower among
those aged 20 to 59 years, and Vaxzevria and Janssen VE were lower
among those aged 60 years, although precision is low in these

analyses due to the small sample size (Table S4).

3.4 | VE by time since vaccination

Among those aged 20 and older, VE for all vaccines against
COVID-19 hospitalization by months between vaccination and onset
of symptoms was 90% (95% Cl: 84-93) at <3 months, 81% (95% Cl:

$95 ¢98

T94 $91

4/105; 5/13 41/235 ;42/70 25/126;54/79 | 43/123;112/148 | 180/515; 264/358

Total (20+ years)

100

80+ year%

40-59 years 60-69 years 70-79 years

M}%Q years*

289 %90 90 I
8 ? $79 I 73
N 60 [
w40
>
20 4
0
293/1104 ; 477/668 235/1046 ; 416/607 14/825 ;24/215 33/844;16/207 11/822 ;14/205
All vaccines Comirnaty (mRNA) Spikevax (mRNA) Janssen (viral vector) Vaxzevria (viral vector) /|
(©)
100 + 89 / ) 90 \
®
80+ ¥ 31581 L
X 60 - l 68
N
w40 -
>
20 +
0

Total
FIGURE 3 COVID-19 VE against
SARI hospitalization confirmed with
COVID-19, by (A) age group, (B) vaccine
type, and (C) time since vaccination,

293/1104 ; 477/668

72/1104 ; 57/668

/

113/1104 ; 272/668

\_

108/1104 ; 148/668

<3 months 3-5 months >5 months

Time since vaccination

Spanish SARI sentinel surveillance, Weeks
1-39/2021

vaccinated/total cases ; vaccinated/total controls
VE adjusted by age, sex, hospital, date of swab, chronic disease
*Unadjusted VE
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TABLE 2 Effectiveness of complete vaccination against COVID-19 hospitalization among SARI patients, by time since vaccination and

vaccine product, Spanish SARI sentinel surveillance, Weeks 1-39/2021

Analysis by time since vaccination; mRNA vaccines (Comirnaty + Spikevax)

Brand, age group, and time since vaccination

mRNA vaccines, age 20-59 years

Unvaccinated 295/36
Vaccinated <3 months 11/29
Vaccinated 3-5 months 6/4
Vaccinated >5 months 5/6
mRNA vaccines, age 60-69 years
Unvaccinated 101/25
Vaccinated <3 months 6/21
Vaccinated 3-5 months 3/9
Vaccinated >5 months 2/4
mRNA vaccines, age 70-79 years
Unvaccinated 80/36
Vaccinated <3 months 21/63
Vaccinated 3-5 months 11/40
Vaccinated >5 months 9/4
mRNA vaccines, age 80 + years
Unvaccinated 335/94
Vaccinated <3 months 38/126
Vaccinated 3-5 months 81/91
Vaccinated >5 months 56/43

?Adjusted by age, sex, hospital, swab date, and presence of chronic disease.

66-89) at 3-5 months, and 68% (95% CI: 38-84) at =5 months
(Figure 3C). When stratifying by age only for mRNA vaccines, adjusted
VE decreased over time among those aged 80 years and older, from
86% (95% Cl: 70-79) at <3 months to 48% (95% Cl. —51-82) at
>5 months (Table 2). In younger age groups, VE was maintained over
time, although sample size was very small for some estimates (<10
vaccinated cases or controls).

3.5 | Characteristics of Alpha and Delta
hospitalizations

Among cases with sequencing data notified through SARI sentinel
surveillance, 35 were Alpha cases, swabbed between Weeks 7 and
32, and 71 were Delta cases, swabbed between Weeks 27 and 39.
Severe outcomes like pneumonia, mechanical ventilation, ICU
admission, and death were more frequent among Alpha than Delta
cases, and no differences were observed in underlying chronic
conditions (Table 3).

3.6 | VE against Alpha and Delta

Overall VE results in the Alpha and Delta circulation periods were
similar (85% [95% Cl: 72-92] and 86% [95% Cl: 74-92]). Variant-

Cases/controls

Crude VE (95% Cl) Adjusted VE (95% Cl)®
95 (90-98) 95 (82-98)

82 (32-95) 73 (—81 to 96)
90 (65-97) 91 (50-98)

93 (81-97) 97 (87-99)

92 (67-98) 92 (2-99)

88 (29-98) 96 (47-100)
85 (72-92) 98 (90-100)
88 (73-94) 98 (85-100)
—1(-250to 71) 91 (24-99)

92 (87-94) 86 (70-94)

75 (64-83) 69 (20-88)

63 (42-77) 48 (—51 to 82)

specific VE was slightly higher against Alpha (97% [95% Cl: 84-100])
than Delta (88% [95% Cl: 73-95]) (Table 4).

4 | DISCUSSION
We have used a test-negative design with information obtained from
SARI surveillance to estimate vaccine protection against COVID-19
hospitalization, which is essential for the evaluation of the impact of
COVID-19 vaccination programs. Our results show high VE of 89%
overall between January 1 and September 30, 2021, in persons aged
20 and older, fully vaccinated with any vaccine brand. Protection was
higher for mRNA vaccines, and lower for those 80 or older, who also
showed a decline in VE after 3 months of completing vaccination, with
a further decrease after 5 months. When restricting to mRNA
vaccines, the decrease of VE by time since vaccination was only
evident in the group over 80, although confidence intervals are wide.
We found no differences between periods with circulation of Alpha or
Delta SARS-CoV-2 variants, although variant-specific VE was slightly
higher against Alpha.

The overall VE estimate is lower than the one estimated soon
after the implementation of the vaccination program in Israel,**~1%
Canada,** the United States,® ' the United Kingdom,lg'19 and

Spain.2%2! However, it approaches more recent estimates, especially
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TABLE 3 Characteristics of SARI controls and cases (n = 642) included in the analysis of COVID-19 VE by period of Alpha and Delta
SARS-CoV-2 variant circulation, Spanish SARI sentinel surveillance, Weeks 7-39/2021

SARS-CoV-2 Alpha N = 35

SARS-CoV-2 DeltaN = 71

N %
Age group
20-29 years 1 2.9
30-39 years 3 8.6
40-49 years 1 2.9
50-59 years 8 229
60-69 years ) 171
70-79 years 8 22.9
80+ years 8 229
Chronic condition
One or more 28 824
Hypertension 16 45.7
Heart disease 8 229
Respiratory disease 7 33.3
Diabetes 8 40.0
Liver disease 3 17.7
Renal disease 3 16.7
Immunosupression 3 18.8
Other chronic conditions 9 50.0
Severity
Pneumonia 33 97.1
Mechanical ventilation 5 35.7
ICU admission 7 212
Death in hospital 8 36.4

N % P value
1 14
10 14.1
6 8.5
11 15.5
12 16.9
4 5.6
27 38.0 <0.001
59 84.3 0.803
33 46.5 0.941
20 28.1 0.560
13 20.3 0.222
24 38.1 0.879
9.1 0.312
12.7 0.665
9 14.1 0.639
31 50.0 1.000
50 78.1 0.013
2 4.7 0.002
7.8 0.058
6 9.4 0.003

TABLE 4 Effectiveness of complete vaccination against COVID-19 hospitalization among SARI patients, during SARS-CoV-2 Alpha and Delta
circulation period, and against hospitalization with confirmed Alpha and Delta SARS-CoV-2, Spanish SARI sentinel surveillance, Weeks 1-

39/2021

Period included and age group

Alpha circulation period, Weeks 01/2021-26/2021
Total (20+ years) 32/578; 172/339

VE against confirmed Alpha hospitalization, Weeks 7-32/2021
Total (20+ years) 4/35; 252/370

Delta circulation period, Weeks 27-39/2021
Total (20+ years) 261/526; 305/329

VE against confirmed Delta hospitalization, Weeks 27-39/2021

Total (20+ years) 39/71; 276/294

2Adjusted by age, sex, hospital, swab date, and presence of chronic disease.

bAdjusted by age, sex, hospital, month of swab, and presence of chronic disease.

from studies including periods with circulation of Delta variant and
longer follow-up time.2225 Of note, our study included a relatively
old population compared with other studies in the literature, which
certainly plays a role in the waning observed in those aged 80 and

older. Studies analyzing older populations have reached similar

Vaccinated/total cases; vaccinated/total controls

Crude VE (95% ClI) Adjusted VE (95% ClI)
94 (91-96) 85 (72-92)°

94 (82-98) 97 (84-100)°

92 (88-95) 86 (74-92)°

92 (85-96) 88 (73-95)°

estimates. A study in US veterans®® found, between February and
August 21, a VE of 87% (95% Cl: 80% to 91%) against hospitalization
overall and of 80% (95% Cl: 68% to 87%) for 65 or older versus 95%
(95% Cl: 89% to 98%) for 18-64 years, similar in the periods of Alpha

|’24

or Delta dominance. In Portugal,“” a registry-based study found lower
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VE in people 280 years (95% Cl: 82%; 72% to 89%) compared with
65-79 years (94%; 95% Cl: 88% to 97%). In the United Kingdom,?® a
test-negative study of patients admitted to hospital up to February
2021 found a VE of 89% (95% Cl: 85% to 93%) in patients aged
>80 years.

Our results point to a lower VE against COVID-19 hospitalization
in those fully vaccinated with Janssen or Vaxzevria, compared with
Spikevax or Comirnaty vaccines, although confidence intervals are
wide, especially for Vaxzevria. Analysis in 20-59 and 60-69 age
groups showed lower VE for Janssen than for mRNA vaccines,
although sample size was insufficient to confirm differences of
vaccine protection by vaccine type in different age groups. A lower
VE for Janssen, although not for Vaxzevria, had been previously
pointed out. In a study in Spain,2° Janssen had a VE of 86% versus
97% to 98% for mRNA or Vaxzevria vaccines, and in Navarre,?” VE
was lower for Janssen (74%; 95% Cl: 43% to 88%), but not for
Vaxzevria (95%; 95% Cl: 79% to 99%), compared with Spikevax (98%;
95% Cl: 82% to 100%) or Comirnaty (93%; 95% Cl: 88% to 96%). Also,
in the United States,?® VE for Janssen was 71% (95% Cl: 56% to 81%)
compared with Spikevax 93% (95% Cl: 91% to 95%) or Comirnaty
88% (95% Cl: 86% to 91%).

Waning of immunity in the group over 80 years of age, who make
up the majority of our study population, is the main driver of the
overall decrease. There is great interest to disentangle the relative
contribution of waning of immunity and the expansion of Delta
variant in explaining increases in transmission experienced in many
countries in June and July 2021. Fortunately, waning is mostly found

for outcomes of infection?>27-3¢

while evidence of waning of protec-
tion against severe infection is less consistent. Our results show pro-
tection remained high 5 months after vaccination in persons under
80, in accordance with evidence from randomized clinical trials up to
March. These studies, before the Delta variant, found efficacy against
severe infection remained at 97% (95% Cl: 80% to 100%) and 98%
(95% Cl: 93% to 100%) after 6 months of randomization to Comirnaty
or Spikevax vaccines, respectively.>%%” Regarding observational stud-
ies in the general population in the United States, VE within 1 month
after full vaccination with Pfizer was 87% and 88% after 5 months,’
and in New York between May and July, VE was relatively stable,
ranging from 89.5% to 95.1%.2° In contrast, other studies have found
a decrease in protection with time since vaccination, at similar or lon-
ger follow-up times than our study and more generally in all age
groups. In a study?® in the United States between March and August
2021, in a population with a median age of 58, VE for Pfizer
decreased from 91% (95% Cl: 88-93%) between 14 and 120 days
post-vaccination to 77% (95% Cl: 67-84%) if >120 days post-vaccina-
tion, while VE for Spikevax remained high. As in our study, waning
immunity was age dependent in the United Kingdom,*? where Delta-
specific VE decreased from 98% (95% Cl: 98% to 99%) in Weeks 2-9
after full vaccination with Comirnaty, to 93% (95% Cl: 90% to 95%)
beyond 20 weeks, being more pronounced for the age group 265
(down to 91%). For Vaxzevria vaccine, the decrease was even greater,
from 95% (95% Cl: 95% to 96%) to 77% (95% Cl: 70% to 82%). We
were not able to assess differences by time since vaccination,

according to vaccine type, because 85% of cases and 92% of controls
in our study had been fully vaccinated with mRNA vaccines.

Finally, regarding a potential decrease in protection due to the
emergence of the Delta variant, as in our study, most studies have not
found differences in VE against hospitalization in the Alpha or
Delta dominance periods despite reduced protection against
infection.Z338-40 |n our study, only alpha-specific VE resulted higher
than Delta-specific VE, although in the alpha period, sequencing was
less systematic and this could bias the comparison. However, a study
in the Netherlands®® using aggregated data found similar VE against
hospitalization in the Alpha and Delta periods (94% and 95%), with no
differences by age groups or time since vaccination (up to 20 weeks).

Our study has several limitations. First, adjusted VE estimates by
time since vaccination might be affected by sparse data, mainly in sub-
groups under 70 years of age vaccinated more than 3 months prior.
The test-negative design has been widely used for influenza VE,
among others, within the I-MOVE network.**? Because our study is
based on SARI surveillance data, it is likely affected by heterogeneity
in data collection of SARI admissions among participating hospitals.
These data quality issues are inherent to routine epidemiological
surveillance particularly during the first weeks of implementation.
However, we have demonstrated that the new SiVIRA surveillance
system in Spain was able to achieve two of its objectives in the first
season after implementation: to monitor severe clinical episodes
caused by SARS-CoV-2 on a weekly basis,” while monitoring in
real-time COVID-19 VE. Low compliance in some key variables, such
as SARS-CoV-2 genetic variant, results in a low sample size for some
specific analyses. The consolidation of the SARI surveillance system in
later seasons will likely improve homogeneity of data reporting
between hospitals and the availability of timely SARS-CoV-2 and

influenza sequencing data.

5 | CONCLUSION

In summary, surveillance data from the first season of the SiVIRA
hospital network demonstrate the usefulness of sentinel syndromic
surveillance systems to describe clinical and epidemiological
characteristics of SARI hospitalizations and to monitor the circulation
of SARS-CoV-2, influenza, and other respiratory viruses, while also
providing data to measure the effectiveness of vaccination in the pop-
ulation under surveillance. Our study adds to the evidence of waning
of protection against severe COVID-19 with time since vaccination in
those 80 years or older, but with no substantial differences between
SARS-CoV-2 variants (Alpha or Delta). In addition, this study provides
more data on the higher effectiveness of mRNA vaccines compared
with Janssen or Vaxzevria. Our results endorse the policy, already
approved in Spain,*® of administering additional doses, particularly in
the population over 80.
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