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Meta—analysis of the immune effects of inactivated H7N9 influenza vaccine
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“Clinical Lab of The Affiliated Hospital of Zunyi Medical College, Zunyi, Guizhou 563000, China

Abstract: Objective To evaluate the immune effects of inactivated H7N9 influenza vaccine. Methods We searched several
common databases (The Cochrane Library, PubMed, China Biology Medicine disc, China National Knowledge Infrastructure,
etc.) for research articles about immune effects of H7N9 influenza vaccine published from the time the database built to July 10th
of 2018, using H7N9 and vaccine as keywords. After screening the articles according to the inclusion and exclusion criteria, we
assessed the quality of the studies and then employed seroconversion rate (SCR) as an outcome indicator to analyze the immune
effects of different doses and adjuvants. Results We recruited 5 articles on inactivated H7N9 influenza vaccine from 1 679
articles. The sample size was 2 579. The results of the meta—analysis showed that the rate difference (RD) values of SCR in each
dose group after the first dose ranged from 1% to 10% , which indicated a poor protective effect; after the second dose of
immunization, the RD values of SCR in the vaccines without adjuvants ranged from 13% to 19% , which was not effective
enough; the RD values of SCR in the vaccines with adjuvants ranged from 62% to 69% , which met the licensing criteria for
influenza vaccine; better results could be achieved when immunized with two doses of vaccines with adjuvants ( RR=1.19, 95%CI
1.02-1.39) ; vaccines with ASO3 or MF59 at the lowest dose of 3.75 pg had the same immune effects as ones at a dose of 15 . g;
vaccines with AS03 (RD=89%, 95%CI: 85%-93%) were superior to those with MF59 (RD=42%, 95%CI: 9%- 75%) .
Conclusion Inactivated H7N9 influenza vaccines could achieve good immune effects when inoculated two doses with adjuvants,
and the minimum effective dose was 3.75 pg.
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Low does High dose

3.75ug+ P 7Y VS 7.5pg+ 7

Bart, S. A 2014 24 94 45 103 9.2%
Madan, A. 2016 98 112 100 108 17.8%
Mulligan, M. J. 2014 58 99 57 98 13.9%
Jackson, L. A.2015 86 95 76 94 17.2%
Subtotal (95% CI) 400 403 58.1%
Total events 266 278

Heterogeneity: Tau®= 0.02; Chi*=1312, df= 3(P=0.004);I?=77%
Test for overall effect: Z=0.53 (P= 0.60)

7.5pg+ {4 M VS 15pg+ 1473

Jackson, L. A.2015 57 98 271 378 156%
Bart, 8. A. 2014 45 103 50 97 12.2%
Mulligan, M. J. 2014 76 94 47 99 141%
Subtotal (95% CI) 295 574 41.9%
Total events 178 368

Heterogeneity: Tau®= 0.17; Ch#*= 27.00, df= 2 {(P< 0.00001}, /2=
Test for overall effect. Z=0.21 {(P=0.83)

Total (95% CI) 977 100.0%
Total events 444 646

Heterogeneity; Tau®= 0.04; ChP=39.33, df= 6 (P= 0.00001); 2=
Test for overall effect: Z=0.19 {P= 0.85)

Test for subaroun differences: ChF= 014, df=1 (P=0700./7= 0%

695
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fdFH MFS9 4455, 2 Tifdi F ASO3 445, #5227l
3.75 pet+MF59 £ 7] SCR B9 RD {54 42% (95%CI:
9% ~75%) , 3.75 pwg+AS03 51 SCR ) RD 18y 89%
(95%CI: 85% ~93%) ; 7.5 wg+ MF59 {45 SCR 1 RD

Control
Total Events Total

Experimental
Events

M-H

3.75 ng+MF59

Bart, S. A 2014 24 94 o E=1=) 28.3%
Mulligan, M. J. 2014 58 E=l=) o 100 8.3%
Subtotal (95% CI) 193 196 16.6%
Total events 82

o
Heterogeneity: Tau®= 0.05; Chi*= 24.35, df= 1 (P< 0.00001); /1= 96%

Test for overall effect: /= 2.52 (P= 0.01)

7.5 pg+MF59

Bart, S. A 2014 45 103 o 103 8.3%
Mulligan, M. J. 2014 57 g8 o 99 8.2%
Subtotal (95% CI) 201 202 16.5%
Total events 102

Heterogeneity: Tau== 0.01; Chi== 4.26, df= 1 (p_ 0.04); IF= 77%
Test far overall effect: /= 7 032 (P =0.00001)

15 pg+MF59

Bart, S. A 2014 50 a7 u) ag 2.2%
Jackson, L. A.2015 54 99 o a7 8.2%
Mulligan, M. J. 2014 47 a9 o 100 8.2%
Subtotal (95% (CI) 295 295 24.7%
Total events 151 o

Heterogeneity: Tau== 0.00; Chi*= 0.899, df= 2 (P=0.61); /= 0%
Test for overall effect: Z=17.53 (P = 0.00001)

3.75 pg+ASO03

Jackson, L. 42015 86 a5 o a7 8.5%
Madan, A 2016 a8 112 o 112 8.5%
Subtotal (95% CI) 207 209 16.9%
Total events 184

Heterogeneity: Tau== 0.00; Chi== 0.46, df= 1 (P— 0.50); /7= 0%
Test for overall effect: /= 39.74 (P = 0.00001)

7.5 ng+AS03

Jackson, L. A.2015 TE 94 u) =1} 3.4%
Madan, A 2016 100 108 o 108 3.5%
Subtotal (95% (]) 202 204  16.9%
Total events 176

Heterogeneity: Tau== 0.01; Chi*= 6.59, df= 1 (P_ 0.01); = 85%
Test for overall effect. 7= 13.86 (P = 0.00001)

15ug ASO3

Jackson, L. A.2015 81 96 o ag 38.4%
Subtotal (95% CI) 96 98 B8.4%
Total events 81 o

Heterogeneity: Not applicable
Test far overall effect: /= 22.27 (P = 0.00001)

Total (95% CI) 1194 1204 100.0%

Total events 776

Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI

93%

85%

Risk Difference

Risk Ratio
M-H. Random, 95% CI

—_—

0.58 [0.39, 0.88]
0.94 [0.67, 1.03]
1.01 [0.80, 1.28)
1.12[1.00,1.26]
0.95 [0.80, 1.13]

0.81(0.68,0.97]
0.85[0.63,1.14]
1.70[1.35,2.14]
1.05 [0.65, 1.72]

$ 4

0.98 [0.83, 1.17]

0.01 0.1 10 100
Favours [Low does] Favours [High does]

B IS S P AR AR ) SCRHL A

80 51% (95%CI: 37% ~65%) , 1.5 wg+AS03 /i 7]
SCR () RD {6} 87% (95%CI: 75% ~99%) ; 15 pg+
MF59 f£ 57 SCR ) RD {E N 51% (95%CI: 45% ~
57%), 15 wg+AS03 145 SCR i) RD {5} 84% (95%CI:
77% ~92%) . YLK 3.

Risk Difference

Random, 95% M-H. Random, 95%

,0.53]
, 0.68]
. 0.65]

f

,0.62]
, 0.64]
,0.57]
. 0.57]

om

0.91 [0.24,
0.88 [0.81,
0.89 [0.85,

0.97]
0.94]
0.93]

o

[0.73,
[0.87,
[0.75,

0.89)
0.918]
0.99]

b

0.81
0.9z
0.87

0.84 [0.77,
0.84 [0.77.

0.92]

0.92] -

0.65 [0.51, 0.78] ~—

o
Heterogeneity: Tau== 0.06; Chi*= 386.15, df= 11 (P < 0.00001); /7= 97%
Test for overall effect: 7= 9.38 (P <= 0.00001)
Testfor subaroun differences: Chi®= 130.33. df= 5 (P = 0.00001). /*= 96.2%
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