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[Abstract] Objective To evaluate the immunogenicity of inactivated quadrivalent influenza
vaccine (QIV) in adults aged 18-64 years, through a Meta-analysis. Methods Literature was
retrieved by searching the Medline, Cochrane Library, Science Direct in the past decade. All the
studies were under random control trial (RCT) and including data related to immunogenicity which
involving sero-protection rate (SPR) and sero-conversion rate (SCR) of the QIV, versus inactivated
trivalent influenza vaccine (TIV) in the population aged 18 to 64. Revman 5.3 software was employed
to manipulate the pooled date of the included literature. Result A total of 8 studies for the SPR and
SCR of the shared strains (two A lineage and one B lineage) were included. There appeared no
significant differences in the response rates between the two vaccines. As for QIV versus TIV
(B/Yamagata), the pooled RR of the SPR for B/Victoria was 1.28 (95%CI: 1.08-1.51, P<<0.05), with
the pooled RR of the SCR for B/Victoria as 1.94 (95%CI: 1.50-2.50, P<<0.05). For QIV versus TIV
(B/Victoria), the pooled RR of the SPR for B/Yamagata as 1.10 (95%CI: 1.02-1.18, P<<0.05), and the
pooled RR of SCR for B/Yamagata as 1.99 (95%CI: 1.34-2.97, P<<0.05). Conclusion In the population
aged 18-64 years, inactivated QIV was equivalently immunogenic against the shared three strains
included in the activated TIV while a superior immunogenic effect was noticed in the vaccine strain
which did not include the inactivated QIV.

[Key words] Influenza vaccine; Vaccines, inactivated; Immunogenicity; Random control trial;
Meta-analysis; Quadrivalent influenza vaccine
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Tinoco 2014 234 256 41 42 36%  094[088,099 E— Tinaco 2014 257 267 &1 31 188% 1.00[0.96, 1.04] T
Wang 2017 48 425 211 220 142%  103(1.00,106) e Wang 2017 405 425 181 214 17.4% 1.13[1.06, 1.20] —
Subtotal (95% CI) “7 1377 100.0%  1.00 [0.99, 1.01] ¢ Subtotal (95% CI) 3245 170 100.0% 1.10[1.02,1.18] >
Total events 4042 1335 Total evenls 3200 1086
Heterogenety: Chi? = 8.59, df = 6 (P = 0.20); = 30% Heterogeneity: Tau? = 0.01; Chi? = 100.77, df = 5 (P < 0.00001); I = 95%
Test for overall effect: Z = 0.09 (P = 0.93) Test for overall effect: Z = 2.57 (P = 0.01)
0.85 0.9 111 12 07 08 1 12 15
) ] av v ) ’ av v
Test for subaroun differences: Chi* = 0.27. df = 3 (P = 0.97). 2= 0% Test for subaroun differences: Chit = 13.31. df = 3 (P = 0.004). = 77.5%

1 QIV : PUM LB B KT RETE 5 TIV : =M T Jeei 85 KOG RETH
B3 18 ~ 64 % NHEZRD DU 370 B 75 G B 1 AN =M A0 e 75 KIS 2 1 R TR 3 Meta 4341

Qv v Risk Ratio Risk Ratio av v Risk Ratio Risk Ratio
Study or Subgroup _Events Total Events Total Weight M-H, Random, 95% CI M-H, Random. 95% C1 Study or Subaroup _Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% C1
1.4.1 SCR for AIHINA(B/Victoria) 1.5.1 SCR for B/Victoria(B/Victoria)
Beran 2013 59 104 63 105 18% 0.95(0.75, 1.19] — Beran 2013 60 104 62 105 86% 0.98[0.78, 1.23] I
Greenberg 2013 56 94 64 93 21% 0.87(0.70, 1.07) — Greenberg 2013 56 94 66 93 97% 0.84[0.68, 1.04] ]
Kieninger 2013 1396 1801 467 605 38.7% 1.00 [0.96, 1.06] Kieninger 2013 1046 1801 335 605 25.9% 1.05[0.97, 1.14] "
Pépin 2013 401 556 81 113 6.0% 1.01[0.88, 1.14] ] Pépin 2013 385 556 69 113 14.4% 1.13[0.97,1.33] ™
Sesay 2018 534 833 181 278 9.7% 0.98 [0.89, 1.09] —T Sesay 2018 500 832 98 140 19.8% 1.01[0.90, 1.14] +
Tinoco 2014 184 257 25 37 17% 1.06 [0.84, 1.34] Tinoco 2014 136 257 15 37 32% 1.31[0.87, 1.96] T
Wang 2017 197 214 400% 0.99(0.94, 1.04] - jang 209 425 127 214 18.3% 1.19[1.04, 1.35) -
Subtotal (95% Cl) 1445 100.0% 0.99 [0.96, 1.03] * Subtotal (95% CI) 4069 1307 100.0% 1.06 [0.98, 1.14] *
Total events 1078 Total events 2572 72

Heterogeneity: Tau® = 2.30,df =6 (P =0.89); F=0%

H ity: .00; Chiz = 10,53, df = 6 (P = 0.10);
Test for overall effect: Z = 037 (P = 0.71) sterogeneity: Tau? = 0.00; Chi? = 10.53, df =6 (P = 0.10);

Test for overall effect: Z = 1.38 (P = 0.17)

P =43%

1.4.2 SCR for A/H3N2(B/Victoria)

1.5.2 SCR for BVictoria(B/Y: ta)
Beran 2013 63 104 62 105 7.3% 1.03[0.82, 1.28] or BiVictoria(B/Yamagata)

Greenberg 2013 62 o4 73 93 97% 0.84[0.70,1.01) Choi 2018 92 199 23100 16.0% 201(1.36,296] _
Kieninger 2013 1288 1801 398 605 21.1% 1.09 [1.02, 1.16] Greenberg 2013 56 94 27 94 163% 207(1.45,2.97) -

Pépin 2013 414 556 87 113 157% 0.7 [0.86, 1.08] Kieninger 2013 1046 1801 252 530 18.6% 1.22[1.11,1.35]

Sesay 2018 551 832 204 278 18.6% 0.90 [0.83, 0.98] Pépin 2013 385 556 47 110 17.8% 1.62[1.30, 2.03] -

Tinoco 2014 172 256 27 3 17% 0.92[0.74,1.14] Tinoco 2014 136 257 M 42 142% 2.02[1.20, 3.40] I
Wang 2017 354 425 176 214 19.9% 1.01[0.94,1.09] Wang 2017 299 425 39 220 17.1% 3.97[297,5.31] -
Subtotal (95% CI) 4068 1445 100.0% 0.97 [0.91, 1.05] Subtotal (95% Cl) 3332 1096 100.0% 1.99[1.34,2.97] -
Total events 2904 1027 Total events 2014

Heterogeneity: Tau” = 0.01; Chi” = 16.69, df = 6 (P = 0.01); I = 64% Heterogeneity: Tau® = 0.22; Chi* = 71.85, df = 5 (P < 0.00001); I* = 93%

Test for overall effect: Z = 0.70 (P = 0.48) Test for overall effect: Z = 3.39 (P = 0.0007)

1.4.3 SCR for AH1N1(B/Yamagata) 1.5.3 SCR for B/Yamagata(B/Victoria)

Choi 2018 79 199 46 99 22% 0.85[0.65, 1.12] — Beran 2013 79 104 20 105 13.9% 3.99[2.65, 6.00] -
Greenberg 2013 56 94 59 94 31% 0.95[0.76, 1.19) -1 Greenberg 2013 56 94 37 93 166% 1.50[1.11,2.02) -
Kieninger 2013 1396 1801 425 530 38.5% 097[0.92,1.02] = Kieninger 2013 1111 1801 176 605 20.5% 2.12[1.86,2.41] -

Pépin 2013 401 556 76 110 8.2% 1.04[0.91,1.20] 1T Pépin 2013 411 556 52 113 19.0% 1.61[1.31,1.97] -

Sesay 2018 534 833 181 278 13.9% 0.98 [0.89, 1.09] T Tinoco 2014 135 267 8 37 94% 2.43[1.30, 4.54] -
Tinoco 2014 184 257 27 42 28% 1.11[0.88, 1.41] ] Wang 2017 347 425 122 214 206% 1.43[1.26, 1.62] -

Wang 2017 388 425 192 220 31.3% 1.05[0.99, 1.11] L Subtotal (95% CI) 3237 1167 100.0% 1.94[1.50, 2.50] >
Subtotal (95% CI) 4165 1373 100.0% 1.00 [0.96, 1.04] 4 Total events 2139

Total events 3038 1006

> } Heterogeneily: Tau? = 0.08; Chit = 39.87, dl = 5 (P <0.00001); I = 87%
Heterogeneity: Tau? = 0.00; Chi? =7.16, df =6 (P = 0.31); I? = 16% Test for overall effect: Z = 5,09 (P < 0,00001)
Test for overall effect: Z = 0.02 (P = 0.99)

1.5.4 SCR for BIY: ta(B/Y: ita)
1.4.4 SCR for A/H3N2(B/Yamagata) for B/Yamagata(B/Yamagata)

i " —
Choi 2018 144 199 84 99 133% 0.85[0.76, 0.96] — g'::;::;f 2013 gg 1:3 gg :g Z'g;: ‘1":; {g’;j' 1;2 [
Greenberg 2013 62 94 69 94 75% 0.90(0.74, 1.09] —_— reanberg e -08[0.84, L
Kieninger 2013 1288 1801 371 530 211% 1.02[0.96, 1.09] - Kieninger 2013 1111 1801 313 530 259% 1.04[0.96, 1.13]
Pépin 2013 414 556 85 110 14.4% 096 0.86, 1.08] _— Pépin 2013 411 55 83 110 18.9% 0.98[0.87, 1.10] T
Sesay 2018 551 832 204 278 17.7% 0.90 [0.83, 0.98] — Sesay 2018 530 832 84 138 15.1% 1.05[0.91,1.21] -
Tinoco 2014 172 256 32 42 7.5% 0.880.73, 1.07] _— Tinoco 2014 135 257 20 42 4.0% 1.10[0.79, 1.55] .
Wang 2017 354 425 177 220 18.9% 1.04[0.96, 1.12] T Wang 2017 347 425 148 220 214% 1.21[1.10, 1.34] A
Subtotal (95% CI) 4163 1373 100.0% 0.95 [0.89, 1.01] - Subtotal (95% CI) 4164 1233 100.0% 1.06 [0.99, 1.14]
Total events 2985 1022 Total events 753
Heterogeneity: Tau? = 0.00; Chiz = 14.08, df = 6 (P = 0.03); = 57% Heterogeneity: Tau = 0. 028, df =6 (P = 0.11); I = 42%
Test for overall effect: Z = 1.64 (P = 0.10) Test for overall effect: Z = 1.58 (P = 0.11)
07 085 1 1.2 15 02 0.5 1 2 5
’ av Tv § ; av v
Test for subaroun differences: Chi? = 2.21. df = 3 (P = 0.53). = 0% Test for subaroun differences: Chit = 29.68. df = 3 (P < 0.00001). I2 = 89.9%
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