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Effectiveness of influenza vaccine against laboratory-confirmed influenza
among the elderly aged 60 years and above in Taizhou :
a test-negative designed case-control study
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[ Abstract] Objective To evaluate the vaccine effectiveness (VE) of trivalent inactivated influenza
vaccine (IIV3) against laboratory-confirmed influenza among the elderly aged =60 years in Taizhou,

Zhejiang Province. Methods Influenza-like illness (ILI) cases aged =60 years who had throat swab
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specimens collected at four influenza surveillance sentinel hospitals in Taizhou between Oct 2018 and Apr
2024 were included. A test-negative design (TND) case-control study was conducted, in which influenza-
positive and influenza-negative cases were frequency matched at a 1:1 ratio based on hospital, date of visit
( £30 days) and age (60-69 years and =70 years). A Logistic regression model was used to estimate the
vaccine effectiveness (VE) of the ITV3. Results A total of 386 eligible participants were included after
matching, with 193 cases in both the influenza-positive and influenza-negative groups. The vaccination
coverage of IIV3 was 21.2% in the influenza-positive group and 36.8% in the influenza-negative group.
The overall VE of 11V3 against laboratory-confirmed influenza among the elderly aged =60 years was
56.5% (95%CI: 29.9%-73.3% ). The VE against influenza A and B was 48.4% (95%CI: 11.9%
-70.2%) and 79.3% (95%CI: 36.8%-93.9%) , respectively. The VE was 64.8% (95%CI: 27.3%
-83.8% ) among those aged 60-69 years and 49.8% (95%CI:1.5%-74.8% ). Among the elderly with and
without chronic diseases, VE was 57.0% (95%CI: 20.3%-77.3%) and 57.9% (95%CI: 10.2%
-80.9% ) , respectively.

Conclusion IIV3 provides moderate protection against influenza in medically

attended elderly individuals aged =60 years. The findings further support the effectiveness of influenza
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vaccination in reducing the risk of influenza infection among the elderly.

[Key words] influenza vaccine;

vaccine effectiveness (VE);

the elderly; test-negative design (TND)

* This work was supported by the Special Support Program for High Level Talents in Taizhou City (TZ2022-2).

it SRR " G N SIS (R Y 2P I G A
o BAENH TREEIRT R B,
i FRL BT R A 7 S R I DR R B A
P& 1 (influenza vaccine, InfV) 2 fix £ 35 A 5L 7Y T B
FE it X6 T 0 2 i R e K HAH OC ™ HE O A hE B A
EEAEH . R WHO F1H [ 5 7B 28 il o oc
Bt il =60 % 2 A4F NN AR b 85 N B A 00 S 4
i InfV = 8 3 [ 2 A CRE I B F S 473 88 Ab T 341K
K-, 18 2019—2023 4F B2 Ui 184 2= H b LG 0 4R 24 A8 J2
5% PEWAR YRR (vaccine effectiveness, VE) Biff
SEAT B T4 B AR AHEXT InfV (R IA K0, £ i2F e 9 10
HogHEr o HETE WA X &4 A InfV 38 VE 19
W SEATY AR XS A BR A 2 5 T L S S0 X 2 A
N InfV (42 R RIOCR $E4T PE Al

WA G N H 2018 4R , B AR £ X X b =60
&2 N A SR = K0S R 1 (trivalent
inactivated influenza vaccine, IIV3) % 2% $£ Fi I H .
I H S )R, &M T =60 % BAE ANBER InfV HEF0R
TR LY 40960, 3k o B B S A EOE I R AR
A InfV ZORPEAE BF R4 4L T RAF 0L . AR WF5T 5L

15 N T AL B I R A IndV B R AR R PR A
IV 3 H A% £ M T =60 2 48 N 525 % 12 T &
1) VE, 2 58 3% FAL AL & 45 N InfV 42 Fh 58 w42 {1E B}
AR

wEORE H 7 1k

MR & KA &N T 4 BT gk W e AN B
Be , PEH 2018 4 10 H % 2024 4F 4 A WA k2 IF R 4
M X 7 A5 A (9 3 2% FE 9 1) (influenza-like illness,
IL1) o TLTAE SR SR A ARG I i A 10 08 4 [ 9 Ja
D4 AR (2017 A2 R0 )7, & B B i IR %= TAE N
B 3k 5 AR B R R AR 10~40 £ TLT ) W 48
PRA o WFIE X A ABRE : (1) =060 8 2 ;5 (2) (IR
=38 °C, £ W% Wk s A i R B & 9 B 20 I 4K T
KA HWITE 3 RN ; (3) JFAEHLhE A & M5 (4) Fr ek
o 1 G0 B M o HE R R M - (1) U SR 2 G 45 2R fk
I (2) A A v B H -0 Ty s B R RS R (3) FE
BE B¢ {55 1 % 48 (hospital information system , HIS ) 5§
G N TR RS 27 6 B T AR RO R A k2,
MR 48 % A H AT JC HABAT A0 5812 10 o) 5 (4) $EFh
InfV J& 14 KA B AR RE AR o A 53 38 2o 5 M
T 595 T 7 2 42 bt (N T 0 A R BT ) A6 B
B NS HE & (LS . TZCDC-2025-11R-015) ,
JERF G A BRI [A) 2K

BRI R A I B P 3 3 (test-negative
design, TND )5 7] Xt BB 5% o A 48 I8 S 23 Ao 0 45
ORI Z S HHEA A%, ki ks



612

HHARR(ESE) 202649 A ,53(5)

Bt B2 H 1 (+ 30 K) FIAE#E (60~69 % fl =70 %)
Xof A A it % 2 11 i JE% B S 48] RISk o R R AT 101
AR VCEL . & M T R AR H T 9 T I I e 2 Bz R
1IV3, B B4F 10 H 2 IWRAE 9 A E LR — A Tt ik
WATZE IR R AT 0 4 W A 10 H Bk
A4 A AIRAE 4 H 29 A WA-BF R B, o Bl a6
T A A A A 2 R AT R L T R A R A O
BEATI . FERE— (10 A 29 A ) B
JERERE IR P WFFERT G, T8 24 9 & 11 ] W Ta] 4%
Pt — R TIV3, HLAEEF 3R 8000 8RR i R
HIHZ D 14 K, 05E SCRHIEFITIVE,

BRCE b E R E B R Gl sk
WF 50 R B AN T 2245 B AN R A B Ok
HH R AR H I 0 A S 2 46 D 245 21 ), Fn A 1l 1
B Bt T 7 X B 4 e S R DU, S 0 B AR Y
ot RS o HIS W E w2 Wi i B (k2
H 4] L If PR32 1 AL TCD-10 Zifith ) 5 38 3F 45 0 T3 fa B A
27 6 WO AR 12 Pk s, 08 M e A O I I A R
CPRLf R I BR A0 ) 12 B 8 1 it s 4 DR s I
T3 RE N 4 G 2 410 ] R I YR 5 A WA
o FE FL R A5 B B U InfV 352 Rl 5 B (R 28 0 A
HFE) .

W E A A 5 bR AR 3 R S
PIE PCR T IE AT LI R I o ™ A% 306 [ 5K 92 9
B 4 i) O 2 A A €4 TR R T B R FE R ) K
K 77 1l 1 BT (BioGerm , B tH 24 4 ) 04 b o 38 4 72

A/HINI
251

Number of influenza-positive samples

XoF i %R 9 91 R A e o A TR R AT A A AR
T 700 U5 B A 2 R I T A RO B Y S IR )RR Ry
1X 1095 DB/ mL, i DR 55 e 19 50 B R 850 5 HLJE 5]
Y5 B EF A AE S SARS-COV-2 W 38 45 M 5 25
S5 DL R R T 28 R, B R R D Ry
SR

St ZFE A ] Python 3.11.5 fI R 4.3.1 5¢
BLECHE A BN A3 Br o A AR DL n (0 H A 2 )
BU A SR FH o7 A 56 B ARE TF o A6 56 5, Fisher 5 6 HE 5 6
5. SR £ K ZE Logistic 1] J= 45 R 31540 BH 14 21 A1 B
P2l 11V 3 $2 Fh A9 L Fe 1L (odds ratio, OR) , FF 1R 2 T
PRSI AR (R A R EE R 2 19 FF 2% eR B0 FS 1 9
g AR %, VE=(1-OR) X 100% . i f g1t
6 1 5% FHRUMIAS: 36, LA P<<0.05 8% VE 9 95% CI F
R>0h 5B A5301E L.

45 g

—RRIER  20184F 10 H E 202444 A, &M
R 2020—2021 it &G AT 2 52 B el A 52 e, 5 3
LB R R SRR AR A, Al B R AT ZE =60
B NBEP R B E D VR BRI AT g, RS
BYIR], F2 AT 09 I e BE S AL S TR AN A
H3N2 fl Z % Victoria £ , H.AS [5] 3 8% 75 28 2 31
R Bl s B AT AR AR (1) .

A/H3N2 I B/Victoria [l B/Yamagata

1 100

= 2
L
Influenza positivity rate (%)

E1 AMHm=60%2F NREMEEREBERHAESS

Fig 1 Monthly distribution of influenza-positive detections among the elderly aged —60 years in Taizhou
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Tab 1

Baseline characteristics among matched influenza-positive and influenza-negative participants

[n(%)]

Sex
Male 178 (46.1) 79 (40.9) 99 (51.3) 4.17 0.041
Female 208 (53.9) 114 (59.1) 94 (48.7)

Age (y)
60—69 228 (59.1) 114 (59.1) 114 (59.1) <0.01 1.000
=70 158 (40.9) 79 (40.9) 79 (40.9)

Chronic diseases
No 159 (41.2) 84 (43.5) 75 (38.9) 0.87 0.352
Yes 227 (58.8) 109 (56.5) 118 (61.1)

Current-season 11V 3 vaccination status
Vaccinated 112 (29.0) 41 (21.2) 71 (36.8) 11.32 <0.001
Unvaccinated 274 (71.0) 152 (78.8) 122 (63.2)

Influenza season *
2018—2019 42 (10.9) 21 (10.9) 21 (10.9) =* 1.000
2019-2020 14 ( 3.6) 7(3.6) 7(3.6)
2020-2021 8(2.1) 4(2.1) 4(2.1)
2021-2022 92 (23.8) 46 (23.8) 46 (23.8)
2022-2023 58 (15.0) 29 (15.0) 29 (15.0)
2023-2024" 172 (44.6) 86 (44.6) 86 (44.6)

Time period
Oct to Apr 290 (75.1) 145 (75.1) 145 (75.1) <0.01 1.000
May to Sept 96 (24.9) 48 (24.9) 48 (24.9)

“One influenza season was defined as the period from Oct of each year to Sept of the following year; " The 2023—2024 influenza season was

defined as the period from Oct 2023 to Apr 2024; © Fisher’s exact test was used for statistical analysis.
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Tab 2 VE of IIV3 against laboratory-confirmed influenza among the elderly aged 60 years in Taizhou

Overall 193 41 (21.2) 193
Influenza type/subtype

Influenza A 150 32 (21.3) 150

HIN1 56 8 (14.3) 56

H3N2 94 24 (25.5) 94

Influenza B 43 9(20.9) 43
Age (y)

60—69 114 13 (11.4) 114

=70 79 28 (35.4) 79
Chronic diseases

No 84 15 (17.9) 75

Yes 109 26 (23.9) 118
Influenza season *

2021-2022 46 15 (32.6) 46

2023-2024" 86 14 (16.3) 86
Time period

Oct to Apr 145 26 (17.9) 145

May to Sept 48 15 (31.3) 48

71 (36.8) 53.7 (27.5, 70.7) 56.5 (29.9, 73.3)
51 (34.0) 47.4 (12.2, 68.8) 48.4 (11.9, 70.2)
18 (32.1) 64.8 (12.8, 86.8) 71.7 (25.1, 90.2)
33(35.1) 36.6 (—18.3, 66.4) 35.1 (-25.2, 66.7)
20 (46.5) 69.6 (23.2, 88.6) 79.3 (36.8, 93.9)
29 (25.4) 62.3 (24.3, 82.1) 64.8 (27.3, 83.8)
42 (53.2) 51.6 (8.9, 74.7) 49.8 (1.5, 74.8)
27 (36.0) 61.4 (20.7, 81.7) 57.9 (10.2, 80.9)
44 (37.3) 47.3 (6.7, 70.7) 57.0 (20.3, 77.3)
20 (43.5) 37.1 (—46.3, 73.4) 36.1 (—=67.1, 76.0)
28 (32.6) 59.7 (17.7, 81.0) 60.7 (16.4, 82.2)
50 (34.5) 58.5 (28.9, 76.2) 60.8 (30.9, 78.2)
21 (43.8) 41.6 (—34.0, 75.0) 47.6 (—29.0, 79.3)

* One influenza season was defined as the period from Oct of each year to Sept of the following year; VE could not be estimated for the other

influenza seasons due to the small number of 1TV 3-vaccinated individuals in the influenza-positive group; " The 2023-2024 influenza season was

defined as the period from Oct 2023 to Apr 2024 ; “Adjusted for sex, age, and chronic diseases.
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Tab 3 VE of IIV3 against laboratory-confirmed influenza among the elderly aged 60 years in Taizhou during

the influenza peak period

Overall 179 35 (19.6) 179
Influenza type/ subtype

Influenza A 142 29 (20.4) 142

A (H1N1) 55 8 (14.5) 55

A (H3N2) 87 21 (24.1) 87

Influenza B 37 6 (16.2) 37
Age (y)

60—69 105 11 (10.5) 109

=70 74 24 (32.4) 70
Chronic diseases

No 78 12 (15.4) 71

Yes 101 23 (22.8) 108
Influenza season *

2021-2022 40 12 (30.0) 40

2023-2024" 86 14 (16.3) 86
Time period

Oct to Apr 139 23 (16.5) 139

May to Sept 40 12 (30.0) 40

[2(%)or OR (95%CI)]

61 (34.1) 53.0 (24.3, 71.2) 55.5 (26.4, 73.5)
46 (32.4) 46.4 (8.7, 69.0) 46.5 (6.7, 69.7)
18 (32.7) 65.0 (13.0, 86.9) 71.8 (25.4, 90.2)
28 (32.2) 33.0 (=30.0, 65.8) 29.6 (—41.4, 65.3)
15 (40.5) 71.6 (18.4, 91.1) 83.6 (42.3, 96.0)
27 (24.8) 64.5 (25.7, 84.0) 65.6 (25.9, 85.0)
34 (48.6) 49.2 (0.6, 74.4) 48.6 (—4.6, 75.1)
24 (33.8) 64.4 (23.0, 84.2) 61.6 (13.4, 83.7)
37 (34.3) 43.4 (-3.7, 69.6) 54.2 (12.0, 76.6)
15 (37.5) 28.6 (—80.8, 72.2) 30.6 (—96.6, 76.0)
28 (32.6) 59.7 (17.7, 81.0) 60.7 (16.4, 82.2)
46 (33.1) 59.9 (29.8, 77.6) 62.3 (32.0, 79.6)
15 (37.5) 28.6 (—80.8, 72.2) 33.7 (—81.5, 76.4)

*One influenza season was defined as the period from Oct of each year to Sept of the following year; VE could not be estimated for the other

influenza seasons due to the small number of 11V 3-vaccinated individuals in the influenza-positive group; " The 2023-2024 influenza season was

defined as the period from Oct 2023 to Apr 2024; “ Adjusted for sex, age, and chronic diseases.
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