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Resumen

¢Qué se sabe ya sobre este tema?

Las vacunas contra la influenza se revisan cada dos afios y se actualizan segun sea necesario. En los Estados Unidos,
actualmente se recomienda la vacunacién anual contra la influenza para todas las personas de >6 meses.

¢Qué aporta este informe?

El andlisis de los datos de cuatro redes de eficacia de la vacuna (EV) estimé que la EV provisional de la influenza pediatrica
fue del 59 % al 67 % en entornos ambulatorios y del 52 % al 61 % frente a la hospitalizacién asociada a la influenza. La EV
provisional de la influenza en adultos fue del 33 % al 49 % en entornos ambulatorios y del 41 % al 44 % frente a la
hospitalizacién asociada a la influenza.

¢Cudles son las implicaciones para la practica de la salud publica?

Estos hallazgos indican que la vacuna contra la influenza estacional 2023-24 es eficaz para reducir el riesgo de visitas
ambulatorias y hospitalizaciones asociadas a la influenza. Todas las personas elegibles de >6 meses deben recibir la
vacuna anual contra la influenza.
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Abstracto

En los Estados Unidos, se recomienda la vacunacién anual contra la influenza para todas las personas de >6 meses.
Utilizando datos de cuatro redes de eficacia de las vacunas (EV) durante la temporada de influenza 2023-24, se estimé la EV
de la influenza provisional entre pacientes de >6 meses con encuentros médicos asociados con enfermedades respiratorias
agudas utilizando un disefio de estudio de casos y controles con pruebas negativas. Entre los nifios y adolescentes de 6
meses a 17 afios, la EV contra las visitas ambulatorias asociadas a la influenza oscil6 entre el 59 % y el 67 % y contra la
hospitalizacion asociada a la influenza oscilé entre el 52 % y el 61 %. Entre los adultos =18 afios, la efectividad frente a las
visitas ambulatorias asociadas a la gripe oscilé entre el 33 % y el 49 % y frente a la hospitalizacién, entre el 41 % y el 44 %. La
EV contra la influenza A oscilé entre 46% y 59% para nifios y adolescentes y entre 27% y 46% para adultos en todos los
entornos. La EV contra la influenza B oscilé entre 64 % y 89 % para pacientes pediatricos en entornos ambulatorios y entre 60
% y 78 % para todos los adultos en todos los entornos. Estos hallazgos demuestran que la vacuna contra la influenza
estacional 2023-24 es eficaz para reducir el riesgo de infeccién por el virus de la influenza con asistencia médica. Los CDC
recomiendan que todas las personas de >6 meses de edad que aun no se hayan vacunado esta temporada se vacunen
mientras la influenza circule localmente.

Arriba

Introduccion

CDC's Advisory Committee on Immunization Practices recommends annual influenza vaccination for all persons aged >6
months (7). During previous influenza seasons, influenza vaccination prevented hundreds of thousands of outpatient medical
visits, tens of thousands of hospitalizations, and thousands of deaths from influenza.* During the current influenza season,
most influenza viruses detected were influenza A(H1N1)pdm09 viruses with cocirculation of influenza B/Victoria and influenza
A(H3N2)." Because circulating seasonal influenza viruses change continuously, influenza vaccines are reviewed biannually and
updated as needed. CDC has monitored the effectiveness of annual influenza vaccines against circulating influenza strains
since 2004.5 This report provides interim estimates of 2023-24 seasonal influenza vaccine effectiveness (VE) against
laboratory-confirmed influenza for children, adolescents, and adults in the outpatient and inpatient settings from active and
passive surveillance systems in 22 U.S. states.
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Methods

Data Collection

Four analyses including patients who received medical care (outpatient or hospitalization) for acute respiratory illness (ARI)
during the 2023-24% season were conducted using data from four CDC-affiliated VE networks: 1) Investigating Respiratory
Viruses in the Acutely Ill (IVY), 2) New Vaccine Surveillance Network (NVSN), 3) U.S. Flu Vaccine Effectiveness (US Flu VE), and 4)
Virtual SARS-CoV-2, Influenza, and Other respiratory viruses Network (VISION). These networks have been previously
described (2-5).

IVY enrolled adult patients admitted to the hospital (Box). NVSN enrolled pediatric patients who received outpatient care**
(outpatient clinics, urgent care, and emergency departments), and those admitted to the hospital. US Flu VE enrolled pediatric
and adult patients who received outpatient care (outpatient clinics, urgent care, and emergency departments). VISION
included pediatric and adult patients who received outpatient care (urgent care and emergency departments), and those
admitted to the hospital.

Data Analysis

Influenza VE was estimated based on a test-negative case-control design using multivariable logistic regression as (1 -
adjusted odds ratio) x 100%. Case-patients were those with ARl who received a positive™ influenza molecular assay test result.
Control patients were those with ARl who received a negative influenza molecular assay test result. Patients were considered
vaccinated® if they had received >1 dose of 2023-24 influenza vaccine >14 days before an index date.% Patients were
excluded*** if they were vaccinated within 13 days of the index date or received a positive SARS-CoV-2 test result (6). VE
estimates were calculated for influenza A subtypes A(H1N1)pdm09 and A(H3N2) when possible. If more than one network had
a VE estimate for the same age group, influenza type, and setting, VE was reported in the text as a range, from lowest VE point
estimate to highest, without Cls.

Logistic regression models were adjusted for geographic region, age, calendar time of iliness,” and other prespecified

confounders.5s8 SAS software (version 9.4; SAS Institute) and R (version 4.3; R Foundation) were used to conduct the analyses.

IVY, NVSN, and US Flu VE activities were reviewed by CDC, deemed not research, and were conducted consistent with
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applicable federal law and CDC policy.% VISION activities were reviewed and approved by the Kaiser Permanente Northern

California, Kaiser Permanente Southern California, and Westat institutional review boards.****
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Results

Vaccination Status Among Control Patients

During the 2023-24 influenza season, the proportion of patients with medically attended ARI who had received influenza
vaccine varied by VE network, patient age, and setting. Among pediatric patients, the proportion of vaccinated control patients
within the VE networks ranged from 25% to 31% in outpatient settings and from 32% to 41% in the inpatient setting. Among
adult control patients aged 18-64 years, 28% to 37% in outpatient and 30% to 34% in inpatient settings were vaccinated;
among control patients aged 265 years, 62%-68% in outpatient and 48%-60% in inpatient settings were vaccinated.

Pediatric VE

VE against any influenza-associated ARI for children and adolescents aged 6 months-17 years ranged from 59% to 67% in
outpatient settings and from 52% to 61% against any influenza-associated hospitalization (Table 1). VE against influenza A
ranged from 46% to 59% in outpatient settings and from 46% to 56% against influenza-associated hospitalization. VE against
influenza A(HTN1)pdmO09 ranged from 54% to 61% in outpatient settings and against influenza-associated hospitalization was
60%. VE against A(H3N2) was 55% in outpatient settings. VE against influenza B ranged from 64% to 89% in outpatient
settings.

Adult VE

VE against any influenza-associated ARI for all adults aged >18 years ranged from 33% to 49% in outpatient settings and from
41% to 44% against any influenza-associated hospitalization (Table 2). VE against influenza A ranged from 27% to 46% in
outpatient settings and from 40% to 42% against influenza-associated hospitalization. VE against influenza A(H1N1)pdm09
was 25% in outpatient settings and 50% against influenza-associated hospitalization. VE against influenza A(H3N2) was 54% in
outpatient settings. VE against influenza B was 78% in two networks in outpatient settings and was 60% against influenza-
associated hospitalization.

VE against any influenza-associated ARI for adults aged 18-64 years ranged from 25% to 52% in outpatient settings and from
40% to 49% against any influenza-associated hospitalization. VE against any influenza A ranged from 13% to 49% in outpatient
settings and from 38% to 42% against influenza-associated hospitalization. VE against influenza B ranged from 75% to 79% in
outpatient settings and was 50% against influenza-associated hospitalization.

VE against any influenza-associated ARI for adults aged >65 years ranged from 41% to 51% in outpatient settings and in two
networks was 42% against any influenza-associated hospitalization. VE against influenza A ranged from 40% to 52% in
outpatient settings and from 42% to 47% against influenza-associated hospitalization. VE against influenza B was 69% in
outpatient settings.
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Discussion

These interim estimates indicate that receipt of 2023-24 influenza vaccination reduced the risk for medically attended
influenza-associated outpatient visits and hospitalization among children and adolescents and among adults, including those
aged >65 years, consistent with results from previous years.” Influenza vaccination was effective against both influenza A
(mostly subtype A(H1N1)pdm09) and B (lineage Victoria) viruses that have circulated so far this season, consistent with recent
findings from Canada and Europe (7,8). VE estimates among adults 265 years, a group at increased risk for severe illness (7),
were similar to those among adults aged 18-64 years. These findings support continuing efforts to increase influenza
vaccination coverage to prevent influenza illness and associated hospitalization. Vaccination of persons aged =6 months who
have not yet been vaccinated this season should continue while influenza viruses are circulating locally.

Influenza vaccination coverage in the United States has been lower this season than in the previous season and also lower
than coverage before the COVID-19 pandemic.55% In the current analyses, fewer than one half of test-negative control patients
had received influenza vaccine in all VE networks and among enrollees of most age groups. The public health benefit of
annual influenza vaccination depends on both vaccine effectiveness and vaccination coverage. Increased vaccination coverage
will maximize prevention of influenza-associated illness, reducing both outpatient visits and hospitalization (9,70).
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This is the first time interim pediatric and adult influenza VE estimates from four major networks have been presented

together. Whereas previous interim VE estimates were for outpatient settings only, these analyses include estimates of VE
among children and adolescents and among adults across a spectrum of illness severity. These findings are further
strengthened by the geographic diversity of the networks, representing patients in 22 U.S. states.

Limitations

The findings in this report are subject to at least four limitations. First, small sample sizes prevented estimation of VE for some
age groups and settings. For example, an estimate of VE against influenza A(H3N2) was only possible in outpatient settings.
Second, although models were adjusted for potential confounders, the potential for unmeasured confounding remained,
such as underlying medical conditions or prior vaccination status. Third, there might be misclassification of vaccination status
for networks that used self-reported vaccination data or if vaccine was administered outside of the medical system. Finally, in
these analyses, patients who received >1 dose of 2023-24 influenza vaccine were considered vaccinated. However, to be
considered fully vaccinated for the season, children aged 6 months-8 years are recommended to receive 2 influenza vaccine
doses if they have not been previously vaccinated (7). Thus, some children classified as vaccinated might have only been
partially vaccinated.

Implications for Public Health Practice

Influenza vaccination remains the best way to prevent influenza. These findings provide further evidence of the importance of
influenza vaccination in reducing medically attended influenza illness in outpatient and inpatient settings among all age
groups. Last year alone, CDC estimates that influenza vaccination prevented about 6 million illnesses, 65,000 hospitalizations,
and 3,700 deaths.91 These findings support the recommendation for all persons aged >6 months to be vaccinated against
influenza (7).
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* https://www.cdc.gov/flu/vaccines-work/past-burden-prevented-est.html

" https://www.cdc.gov/flu/weekly/
$ https://www.cdc.gov/flu/vaccines-work/past-seasons-estimates.html

1 Inclusion dates by network: IVY: September 1, 2023-January 31, 2024; NVSN: October 1, 2023-February 2, 2024; US Flu VE:
October 10, 2023-January 24, 2024; VISION: October 15, 2023-January 15, 2024.

** Patients enrolled as outpatients in NVSN might have progressed to a more acute level of care, and those data might not be
reflected in this analysis.

" Allinfluenza case-patients received a positive reverse transcription-polymerase chain reaction test result from a clinical or
surveillance respiratory laboratory specimen for IVY, NVSN, and US Flu VE. For VISION, influenza case-patients received a

positive molecular assay result from a clinical respiratory laboratory specimen.

88 Vaccination status was self- or parent- or guardian-reported or abstracted from medical records, immunization information
systems, or claims data.

19 Index date for IVY, NVSN, and US Flu VE was date of ARI onset. Index date for VISION was the earlier of outpatient visit,
hospital admission date, or influenza clinical testing date.
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*** Patients with a positive SARS-CoV-2 test result were excluded in all networks because of the potential for bias from

correlated vaccination probabilities. VISION participants with an influenza International Classification of Diseases, Tenth
Revision (ICD-10) code but without a confirmatory laboratory test result or with COVID-19-related ICD-10 code even in the
absence of a positive SARS-CoV-2 test were also excluded.

" IVY used biweekly period of hospital admission. NVSN used month of patient enroliment in the hospital or outpatient
setting. US Flu VE used month of iliness onset. VISION used calendar date as a natural cubic spline.

888 1VY, US Flu VE, and VISION also adjusted for sex and race and ethnicity. US Flu VE also adjusted for days between illness
onset and enrollment and self-reported general health status.

199 45 C.F.R. part 46.102(1)(2), 21 C.F.R. part 56; 42 U.S.C. Sect. 241(d); 5 U.S.C. Sect. 552a; 44 U.S.C. Sect. 3501 et seq.
**%% 45 C.F.R. part 46.101(c); 21 C.F.R. part 56.

" https://www.cdc.gov/flu/vaccines-work/effectiveness-studies.htm

8855 https://emergency.cdc.gov/han/2023/han00503.asp

999 https://www.cdc.gov/flu/about/burden-prevented/2022-2023.htm
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BOX. Influenza vaccine effectiveness network characteristics — United States, 2023-2024 influenza Return
season

IVY Network

Population: Adults aged >18 years
Settings: No outpatient, inpatient only
Type of surveillance: Active

Medical centers included (state): Baylor Scott & White Med. Ctr. - Temple (Texas), Baylor Scott & White Health, Baylor
Univ. Med. Ctr. (Texas), Baystate Med. Ctr. (Massachusetts), Beth Israel Deaconess Med. Ctr. (Massachusetts),
Cleveland Clinic (Ohio), Emory Univ. Med. Ctr. (Georgia), Hennepin County Med. Ctr. (Minnesota), Henry Ford Health
(Michigan), Intermountain Med. Ctr. (Utah), Johns Hopkins Hospital (Maryland), Montefiore Med. Ctr. (New York), The
Ohio State Univ. Wexner Med. Ctr. (Ohio), Oregon Health & Science Univ. Hospital (Oregon), Stanford Univ. Med. Ctr.
(California), Ronald Regan UCLA Med. Ctr. (California), Univ. of Colorado Hospital (Colorado), Univ. of lowa Hospitals
(lowa), Univ. of Miami Med. Ctr. (Florida), Univ. of Michigan Hospital (Michigan), Univ. of Washington (Washington),
Vanderbilt Univ. Med. Ctr. (Tennessee), Wake Forest Univ. Baptist Med. Ctr. (North Carolina), Barnes-Jewish Hospital
(Missouri), Univ. of Arizona Med. Ctr. (Arizona), and Yale Univ. (Connecticut)

Determination of vaccination status: According primarily to vaccination registries or medical records (i.e., source
documentation) and secondarily by self-report (if no source documentation available [<10% of cases])

ARI definition: One or more of the following signs or symptoms: fever, cough, shortness of breath, new hypoxemia, or
new pulmonary findings on chest imaging consistent with pneumonia

NVSN

Population: Children and adolescents (aged 6 months-17 years)
Settings: Inpatient and outpatient clinics, urgent care clinics, and EDs
Type of surveillance: Active and passive

Medical centers included (state): Vanderbilt Univ. Med. Ctr. (Tennessee), Univ. of Rochester Med. Ctr. (New York),
Cincinnati Children’s Hospital Med. Ctr. (Ohio), Texas Children’s Hospital (Texas), Seattle Children’s Hospital
(Washington), Children’s Mercy Hospital (Missouri), and Children’s Hospital of Pittsburgh (Pennsylvania)

Determination of vaccination status: State immunization registries, medical records or self-report.

ARI definition: Signs and symptoms of acute respiratory iliness (including cough, fever, or other symptoms) within 14
days of iliness onset

US Flu VE

Population: Children and adolescents aged 6 months-17 years; adults aged >18 years
Settings: Outpatient clinics, urgent care clinics, and EDs; no inpatient
Type of surveillance: Active

Medical centers included (state): Arizona State Univ. Tempe, Phoenix Children’s Hospital, Valleywise Health Med. Ctr.
(Arizona), Univ. of Michigan and Henry Ford Health (Michigan), Washington Univ. in St. Louis (Missouri), Univ. Hospitals
of Cleveland and Louis Stokes Cleveland Department of Veterans Affairs Med. Ctr. (Ohio), Univ. of Pittsburgh, Univ. of
Pittsburgh Med. Ctr. (Pennsylvania), Baylor Scott & White Health - Temple (Texas), and Kaiser Permanente Washington
(Washington)

Determination of vaccination status: Medical records or state immunization registries and self-report (Michigan,
Missouri, Ohio, Pennsylvania, Texas, and Washington sites); self-report only (Arizona site)

ARI definition: lliness <7 days duration with new or worsening cough

VISION

Population: Children and adolescents aged 6 months-17 years; adults aged >18 years
Inpatient versus outpatient settings: Inpatient, urgent care clinics, and EDs
Type of surveillance: Passive

Medical centers included (state): HealthPartners (Minnesota; and Wisconsin), Intermountain Health (Utah), Kaiser
Permanente Northern California (California), Kaiser Permanente Southern California (California)

Determination of vaccination status: Immunization information systems, electronic health records, claims data
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¢ ARI definition: Acute respiratory clinical diagnoses or respiratory signs or symptoms based on ICD-10 codes

Abbreviations: ARI = acute respiratory illness; Ctr. = Center; ED = emergency department; ICD-10 = /nternational
Classification of Diseases, Tenth Revision; IVY = Investigating Respiratory Viruses in the Acutely Il Network;
Med. = Medical; NVSN = New Vaccine Surveillance Network; Univ. = University; US Flu VE = United States Influenza Vaccine
Effectiveness Network; VISION = Virtual SARS-CoV-2, Influenza, and Other respiratory viruses Network.

Top

TABLE 1. Number and percentage of children and adolescents aged 6 months-17 years receiving seasonal
influenza vaccine, number and percentage with a positive or negative influenza test result, and vaccine
effectiveness,* by influenza type' and subtype® — three networks, United States, 2023-24 influenza season

Return

Influenza test result by influenza vaccination status, no. vaccinated/No. total (%)
Network (setting) Positive Negative VE (95% CI)T

Any influenza

NVSN** (outpatient™) 123/622 (20) 793/2,577 (31) 59 (48-67)
US Flu VE (outpatient) 29/283 (10) 182/736 (25) 67 (48-80)
VISION (outpatient) 961/6,068 (16) 4,579/15,274 (30) 60 (57-64)
NVSN (inpatient) 29/128 (23) 543/1,321 (41) 61 (40-75)
VISION (inpatient) 21/113(19) 299/921 (32) 52 (16-72)

Any Influenza A

NVSN (outpatient) 84/411 (20) 793/2,577 (31) 55 (41-66)
US Flu VE (outpatient) 271212 (13) 182/736 (25) 46 (15-67)
VISION (outpatient) 920/5,524 (17) 4,579/15,274 (30) 59 (55-62)
NVSN (inpatient) 25/102 (25) 543/1,321 (41) 56 (30-73)
VISION (inpatient) 21/105 (20) 299/921 (32) 46 (7-69)
Influenza A(H1N1)pdmO09

NVSN (outpatient) 61/298 (20) 793/2,577 (31) 54 (37-66)
US Flu VE (outpatient) 11/120 (9) 182/736 (25) 61 (26-81)
NVSN (inpatient) 18/79 (23) 543/1,321 (41) 60 (32-77)
Influenza A(H3N2)

NVSN (outpatient) 19/87 (22) 793/2,577 (31) 55 (20-74)
US Flu VE (outpatient) 2/17 (12) 182/736 (25) —
NVSN (inpatient) 4/10 (40) 543/1,321 (41) —
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Influenza test result by influenza vaccination status, no. vaccinated/No. total (%)

Network (setting) Positive Negative VE (95% CI)1
Influenza B

NVSN (outpatient) 39/216 (18) 793/2,577 (31) 64 (47-75)
US Flu VE (outpatient) 3/76 (4) 182/736 (25) 89 (70-97)
VISION (outpatient) 45/571 (8) 4,579/15,274 (30) 79 (71-85)
NVSN (inpatient) 4/27 (15) 543/1,321 (41) —
VISION (inpatient) 0/10 (—) 299/921 (32) —

Abbreviations: NVSN = New Vaccine Surveillance Network; OR = odds ratio; US Flu VE = U.S. Flu Vaccine Effectiveness Network;
VE = vaccine effectiveness; VISION = Virtual SARS-CoV-2, Influenza, and Other respiratory viruses Network.

* VE was estimated using the test-negative case-control design comparing vaccination odds among persons who had positive
test results for influenza with vaccination odds among persons who had negative test results for any influenza and SARS-CoV-
2. Calculated as (1 — adjusted OR) x 100%; ORs were estimated using logistic regression. Firth logistic regression was used for
NVSN's inpatient estimates.

"Influenza A and B coinfections were included in both influenza A and influenza B VE estimates.

% Influenza A subtype estimates were not calculated for VISION because of limited subtype data.

9 All networks adjusted for geographic region, age, and calendar time. US Flu VE and VISION adjusted for sex and race and
ethnicity. US Flu VE also adjusted for time since illness onset and self-reported health status. VE estimates with fewer than 50
cases or from models that did not converge are not presented and are indicated with a dash.

** Patients enrolled as outpatients in NVSN might have progressed to a more acute level of care, and those data might not be
reflected in this analysis.

™ For NVSN and US Flu VE, outpatient setting is defined as outpatient clinics, urgent care, and emergency departments; for
VISION, an outpatient setting is defined as urgent care and emergency departments.

Top

TABLE 2. Number and percentage of adults aged =18 years receiving seasonal influenza vaccine, number and
percentage with a positive or negative influenza test result, and vaccine effectiveness,* by influenza type' and
subtype® — three networks, United States, 2023-24 influenza season Return

Influenza test result by influenza vaccination status, no. vaccinated/No. total (%)
Network (setting) Positive Negative VE (95% CI)*
All adults (aged =18 years)

Any influenza

US Flu VE (outpatient**) 177/568 (31) 803/1,807 (44) 33 (16-47)
VISION (outpatient) 4,501/18,385 (24) 21,356/52,657 (41) 49 (47-51)
IVY (inpatient) 200/632 (32) 1,517/3,872 (39) 44 (32-54)
VISION (inpatient) 728/1,839 (40) 7,425/14,168 (52) 41 (34-47)

Any influenza A

US Flu VE (outpatient) 168/495 (34) 803/1,807 (44) 27 (9-43)
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Influenza test result by influenza vaccination status, no. vaccinated/No. total (%)

Network (setting) Positive Negative VE (95% CI)*
VISION (outpatient) 4,343/15,896 (27) 21,356/52,657 (41) 46 (44-48)
IVY (inpatient) 80/264 (30) 1,517/3,872 (39) 42 (23-57)
VISION (inpatient) 713/1,742 (41) 7,425/14,168 (52) 40 (33-47)
Influenza A(H1N1)pdmO09

US Flu VE (outpatient) 111/308 (36) 803/1,807 (44) 25 (1-43)
IVY (inpatient) 58/209 (28) 1,517/3,872 (39) 50 (30-64)
Influenza A(H3N2)

US Flu VE (outpatient) 14/67 (21) 803/1,807 (44) 54 (11-77)
IVY (inpatient) 18/45 (40) 1,517/3,872 (39) —
Influenza B

US Flu VE (outpatient) 9/76 (12) 803/1,807 (44) 78 (57-90)
VISION (outpatient) 164/2,530 (6) 21,356/52,657 (41) 78 (74-81)
IVY (inpatient) 5/21 (24) 1,517/3,872 (39) —
VISION (inpatient) 18/103 (17) 7,425/14,168 (52) 60 (30-77)

Adults (aged 18-64 years)

Any influenza

US Flu VE (outpatient) 136/489 (28) 503/1,368 (37) 25(3-42)
VISION (outpatient) 2,557/14,698 (17) 9,194/33,086 (28) 52 (50-55)
IVY (inpatient) 87/383 (23) 579/1,927 (30) 49 (33-61)
VISION (inpatient) 197/773 (25) 1,367/4,050 (34) 40 (28-50)

Any Influenza A

US Flu VE (outpatient) 128/417 (31) 503/1,368 (37) 13 (-13-34)
VISION (outpatient) 2,425/12,294 (20) 9,194/33,086 (28) 49 (46-51)
IVY (inpatient) 37/156 (24) 579/1,927 (30) 42 (13-61)
VISION (inpatient) 187/694 (27) 1,367/4,050 (34) 38 (24-48)
Influenza B
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Influenza test result by influenza vaccination status, no. vaccinated/No. total (%)

Estimaciones provisionales de la eficacia de la vacuna contra la influenza estacional 2023-24: Estados Unidos | MMWR

Network (setting) Positive Negative VE (95% CI)*
US Flu VE (outpatient) 8/75 (11) 503/1,368 (37) 75 (50-89)
VISION (outpatient) 135/2,433 (6) 9,194/33,086 (28) 79 (75-82)
IVY (inpatient) 2/16 (13) 579/1,927 (30) —
VISION (inpatient) 13/83(16) 1,367/4,050 (34) 50 (5-74)
Older adults (aged 265 years)

Any influenza

US Flu VE (outpatient) 41/79 (52) 300/439 (68) 51 (14-72)
VISION (outpatient) 1,944/3,687 (53) 12,162/19,571 (62) 41 (36-45)
IVY (inpatient) 113/249 (45) 938/1,945 (48) 42 (23-56)
VISION (inpatient) 531/1,066 (50) 6,058/10,118 (60) 42 (34-50)
Any influenza A

US Flu VE (outpatient) 40/78 (51) 300/439 (68) 52 (16-73)
VISION (outpatient) 1,918/3,602 (53) 12,162/19,571 (62) 40 (36-45)
IVY (inpatient) 43/108 (40) 938/1,945 (48) 47 (19-65)
VISION (inpatient) 526/1,048 (50) 6,058/10,118 (60) 42 (34-49)
Influenza B

US Flu VE (outpatient) 1/1 (100) 300/439 (68) —
VISION (outpatient) 29/97 (30) 12,162/19,571 (62) 69 (51-80)
IVY (inpatient) 3/5 (60) 938/1,945 (48) —
VISION (inpatient) 5/20 (25) 6,058/10,118 (60) —

Abbreviations: IVY = Investigating Respiratory Viruses in the Acutely Ill network; OR = odds ratio; US Flu VE = U.S. Flu Vaccine
Effectiveness network; VE = vaccine effectiveness; VISION = Virtual SARS-CoV-2, Influenza, and Other respiratory viruses
Network.

* VE was estimated using the test-negative case-control design comparing vaccination odds among persons who had positive
test results for influenza with vaccination odds among persons who had negative test results for any influenza and SARS-CoV-
2. Calculated as (1 — adjusted OR) x 100%; ORs were estimated using logistic regression.

"Influenza A and B coinfections were included in both influenza A and influenza B VE estimates.

S Influenza A subtype estimates were not calculated for VISION because of limited subtype data.

1 All networks adjusted for geographic region, age, and calendar time. IVY, US Flu VE, and VISION, adjusted for sex and race
and ethnicity. US Flu VE also adjusted for time since illness onset and self-reported health status. VE estimates with fewer than
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50 cases or from models that did not converge are not presented and are indicated with a dash.

** For US Flu VE, outpatient setting is defined as outpatient clinics, urgent care, and emergency departments; for VISION, an
outpatient setting is defined as urgent care and emergency departments.
Top
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