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Establishment of surveillance system and network for the evaluation of influenza
vaccine effectiveness and estimation of influenza vaccine effectiveness in
preventing influenza

Park Sun Young, Kim Jong Hee, Cho En Hi

Division of VPD control & NIP, Center for Infectious Disease Surveillance & Response, KCDC
Kim Woo Joo

Korea University

Since the beginning of the Korean National Immunization Program (NIP) of influenza for the elderly in 1997, the NIP of the
influenza vaccine has been operated with the inclusion of children and a high vaccine coverage rate. However, there is a lack
of a system of evaluation to estimate influenza vaccine effectiveness (IVE). Evaluation of IVE for preventing laboratory-
confirmed influenza (LCl), hospitalization, and death and the estimation of averted disease burden of influenza by influenza
vaccine are required for the introduction of a newer vaccine and establishment of a policy for the prevention and control of
influenza. Thus, a well-constructed system for estimation of IVE is urgently needed.

In this study, a network for the surveillance of influenza and a system for the evaluation of IVE were established. IVE in
preventing LCI was estimated during the 2018-2019 flu season. The study population comprised of 2,409 adults over 19
years of age and 6,026 children over 6 months of age. Among the adults, 377 subjects in the prospective study who were
enrolled in hospitals joined a network for the surveillance and 2,032 subjects in the retrospective study were collected from
the immunization registry (IR) and the health insurance review and assessment service data. Furthermore, of the 6,026
children over the age of 6 months, 62 children were in the prospective study and 5,964 children were in the retrospective
study. Prospective studies (for adults: October 14, 2018-May 9, 2019 and for children: December 27, 2018-April 30, 2019)
with test-negative case-control design (TND) and a retrospective study with case-control design in the 2018-2019
influenza season were performed.

Through the prospective test-negative case-control study, adjusted VE in preventing all influenza and A/H1IN1 were
estimated as 55.9% (95% Cl, 1.6-80.3) and 66.4% (95% Cl, 6.7-87.9), respectively in adults aged 19-49 years of age. In
pediatrics (<18 years), adjusted VE for prevention of all influenza was 48.5% (95% (l, -141.5-89.0).

In the retrospective case-control study, adjusted VE in preventing all influenza and A/HLN1 were estimated as 41.4% (95%
Cl, 11.0-61.4) and 35.9% (95% Cl, 2.2-63.0), respectively, in adults aged 15-49 years. In pediatrics (<18 years), adjusted VE
for prevention of all influenza, influenza A and influenza B were estimated as 43.2% (95% Cl, 33.3-51.6), 47.7% (95% Cl,
36.9-56.7) and 28.3% (95% Cl, 6.9-44.8), respectively.

Influenza vaccine effectiveness during the 2018-2019 flu season was considered to be significant, which is similar to
reports from the United States and Europe.

Keywords: Influenza, the influenza-like iliness (ILI), Influenza vaccine, National Immunization Program (NIP), Effectiveness
evaluation, Prospective study designed with test-negative, case-control design (TND), Retrospective case-control study,
laboratory-confirmed influenza (LCI)
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Figure 1. Test—negative, case—control design study

Table 1. Retrospective case—control design

Polymerase Chain Reaction (PCR)

Positive Negative No test

Positive Influenza Influenza Influenza

Rapid Antigen Test (RAT) Negative Influenza Controls Controls
No test Influenza Controls -

Table 2. 2018—2019 flu season influenza vaccine effectiveness (IVE) (prospective test—negative case—control study)

Vaccine (+)/Influenza (+) (%)

Vaccine (+)/Influenza (=) (%)

Adjusted VE(95% CI) (%)

For adult (n=377)

All influenza (n=298) (n=79)
Total 157/298 (52.7) 43/79 (54.4) 48.3 (4.6 t0 74.5)
19-49 years 30/106 (28.3) 27/50 (54.0) 55.9 (1.6 to 80.3)
50-64 years 16/59 (27.1) 4/14 (28.6) 94.2 (-13.2 10 99.7)
=65 years 11/133 (83.5) 12/15 (80.0) -312.6 (~4,857.7 to0 65.7)
Influenza A (n=266) (n=79)
Total 142/266 (53.4) 43/79 (54.4) 42.6 (-18.9 to 72.3)
19-49 years 24/88 (27.3) 27/50 (54.0) 49.2 (-19.1 to 78.3)
50-64 years 15/55 (27.3) 4/14 (28.6) 94.0 (-15.9 t0 99.7)
=05 years 103/123 (83.7) 12/15 (80.0) -310.7 (~4,802.8 to 65.6)
A/HIN1 (n=108) (n=79)
Total 48/108 (44.4) 43/79 (54.4) 52.7 (-13.9 t0 80.4)
19-49 years 12/48 (25.0) 27/50 (54.0) 66.4 (6.7 to 87.9)
50-64 years 8/26 (30.8) 4/14 (28.6) 89.8 (-512.7 t0 99.8)
=65 years 28/34 (82.4) 12/15 (80.0) -243.5 (-15,336.3 to 92.4)
For pediatrics (<18 years) (n=62)
All influenza (n=28) (n=34)
Total 22/28 (78.6) 30/34 (88.2) 48.5 (=141.5 to 89.0)
Influenza A (n=22) (n=34)
Total 17/22 (77.3) 30/34 (88.2) 46.1 (=170.9 to 89.3)
*Adjusted factor: sex, age, calendar month, hospital, underlying disease
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Table 3. 2018—2019 flu season influenza vaccine effectiveness (IVE) (retrospective case—control study)

Vaccine (+)/
Influenza (+) (%)

Vaccine (+)/
Influenza (=) (%)

Adjusted VE
(95% ClI) (%)

For adult (n=2,032)
All influenza
Total
19-49 years
50-64 years
=65 years
Influenza A
Total
19-49 years
50-64 years
=65 years

For pediatrics (<18 years) (n=5,694)

(n=786)
230/786 (29.3)
47/486 (9.7)
34/112 (30.4)
149/188 (79.3)

(n=652)
208/652 (31.9)
36/373 (9.7)
31/101 (30.7)
141/178 (79.2)

(n=1,246)
576/1,246 (46.2)
75/492 (15.2)
72/219 (32.9)
429/535 (80.2)
(n=1,246)
576/1,246 (46.2)
75/492 (15.2)
72/219 (32.9)
429/535 (80.2)

17.9 (-6.5 t0 36.7)
41.4 (1110 61.4)
-17.1 (-105.6 to 33.3)
-6.8 (-69 to 32.5)

11.9 (-17 t0 33.7)
39.9 (2.2 to 63.0)
-28.5 (~135.6 t0 29.9)
-7.8 (-72.7 10 32.7)

All influenza (n=1,637) (n=4,057)

Total 1,112/1,637 (67.9) 3,483/4,057 (85.9) 43.2 (33.3 t0 51.6)
Influenza A (n=1,084) (n=4,057)

Total 711/1,084 (65.6) 3,483/4,057 (85.9) 47.7 (36.9 to 56.7)
Influenza B (n=553) (n=4,057)

Total 401/553 (72.5) 3,483/4,057 (85.9) 28.3 (6.9 to 44.8)
*Adjusted factor: sex, age, calendar month, hospital, underlying disease
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