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Abstract

Objective: To compare the clinical prevention and treatment effects of 23 valent pneumococcal
polysaccharide vaccine combined with influenza vaccine and routine treatment on patients with
chronic obstructive pulmonary disease (COPD). Methods: Related literatures were read from Chi-
nese and English databases from the establishment time of each database to June 2022. The lite-
ratures were screened and extracted according to inclusion and exclusion criteria, and the litera-
ture quality was evaluated. RevMan5.4 software was used for analysis. Results: A total of 1416
subjects were included in 12 studies, including 699 in the intervention group and 717 in the con-
trol group. Meta-analysis showed that 23-valent pneumococcal vaccine combined with influenza
vaccine reduced the average length of hospital stay in COPD patients (WMD = -4.35, 95% CI =
-4.50 to -4.21, P < 0.00001), reduced the number of COPD acute (WMD = -4.31, 95% CI =
-4.46~-4.17,P < 0.00001), reduced the risk of all-cause death in COPD patients (RR = 0.23, 95% CI
= 0.14~0.38, P < 0.00001). Conclusion: The combined administration of 23 valent pneumococcal
polysaccharide vaccine and influenza vaccine has a positive effect on reducing the number of acute
episodes in COPD patients, reducing the risk of death and shortening the length of hospital stay;
However, due to methodological reasons and different literature quality, more scientific and ri-
gorous high-quality studies are needed to verify the effect of combined vaccination.
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Figure 1. Flow chart of literature screening
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Figure 2. Quality assessment form
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Table 1. The basic information of the included literature

=L AANEEKIFR

PNBFIT X5 ANEH AT A LR ey Sk =g

Ak 2014 [10] COPD {%:Bi 36 33 ¥ Q)
BE=E 2017 [11] COPD 1B 200 200 P <0.05 0e)
Btz 2011 [12] COPD % 28 28 P<0.05 06

Fr¥E 2014 [13] COPD 15t H1 24 26 P <0.05 OB

& 2016 [14] COPD 12 120 120 T OB
FEZ3E 2010 [15] COPD |12 20 15 P<0.05 O]
FEHE 2018 [16] COPD %Pt 40 40 P <0.05 06
AHAF 2008 [17] COPD fE:F5% 32 32 X 06)
EBEE® 2014 [18] COPD 1 30 18 P <0.05 0®E)
FR/NHE 2017 [19] COPD fE:F5 47 47 P<0.05 OOE)
FLiAi R 2017 [20] COPD 1B 40 40 P <0.05 0e)
ZEIAF 2018 [21] COPD fE:F5 100 100 P<0.05 OOE)

OFHERRE: QBMERMERE: @I ELR.

3.2. Meta TR

3.2.1. BE&#EMx COPD Fi9EB XM

12 TR 52 b 7 F TR AT A 20 P 3443 B K % (1° = 96%, P < 0.00001), #H&/HF 5T A AEAE ik,
FERENLROSAEAY . G| 3(a) B nBEAL S, RNERAR IR L SRR S EMA T IIMER R
Hoe et R 4H 4545 (WMD = —4.35, 95% Cl = —4.50~—4.21, P < 0.00001), ./ 3(a). “FH44% B R Hi = R
BT AARIR, AFAERFM, A RAFAERRRIIMIESS R W 3(b).

3.2.2. BR&EMY COPD AR {EXR MBI

7 T T B A T TR R 4 2ok R A YR (12 = 100%, P < 0.00001), W50 [AIAEAE SR, ik
FABEHLBSAE AL . Wil A() M NAEAIE, RI\ZERAGISE o PR A Fh 2t R A R
Xof B ZH J /> (WMD = —4.31, 95% CI = —4.46~—4.17, P < 0.00001), W14 4(a). &t & AE B - B3~ &
TR, TTREMGE, W 4(b).

Fird PoL:2E%: | Mean Difference Mean Difference
or Subgr: n D Total n Total Weigh IV, Fixed, 95% CI IV, Fixed, 95% CI
TEHES 2018 95 3.21 33 20.12 596 36 0.4% -10.62[12.85,-8.39) =
755 2014 1236 452 200 1896 501 200 24% -6.60 [-7.54,-5.66) =
RE#F 2008 7 5 28 17 7 28 0.2% -10.00[-13.19,-6.81] =
FHE 2017 969 1.74 26 158 214 24 1.8% -6.11 [-7.20,-5.02] £a
IR 2016 11 55 120 165 71 120 0.8% -5.50[-7.11,-3.89) phd
REAE 2018 8.01 0.21 15 121 0.36 20 58.2% -4.09 [-4.28,-3.90] o
FE® 2010 7 22 40 18 38 40 1.1% -11.00[-12.36,-9.64] =
=% 2014 11 56 32 16 7 32 02% -500[8.11,-1.89] -
BxE 2017 6.58 1.07 18 14.32 292 30 1.6% -7.74 [-8.90,-6.58) =
RB2E 2017 8.92 0.37 47 1224 095 47 24.8% -3.32[-3.61,-3.03] =
B3 2014 76 0.89 40 13.69 288 40 24% -6.09 [-7.02,-5.16) h
itz 2011 76 089 100 13.69 288 100 6.0% -6.09 [-6.68, -5.50] -
Total (95% CI) 699 717 100.0%  -4.35[-4.50,-4.21] |
ity: Chit= - = } } | }
Heterogeneity: Chi*= 303.38, df=11 (P < 0.00001); *= 96% 50 35 0 25 50

Test for overall effect: Z= 58.80 (P < 0.00001) Favours [experimental] Favours [control]
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Figure 3. (a) Forest plot of average length of stay; (b) Funnel plot of average length of stay
B 3. (a) FHERRBHFINE; (b) FIERRERHE

FiRd 8248 Mean Difference Mean Difference
Study or Subgroup _Mean SD_Total Mean SD_Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
IHe2017 1 053 33 425 128 36 10.6% -3.25[-3.71,-2.79] .
Rk{F2018 68.59 10.23 200 2352 11.25 200 0.5% -166.61[168.72,-164.50] e
FFEE2010 345 06 15 706 07 20 11.8% -3.61[-4.04,-3.18] "
FEE2014 364 122 18 725 147 30 37% -3.61 [-4.38,-2.84] i
Bx=E2017 227 048 47 561 069 47 381% -3.34 [-3.58,-3.10] 5
Bs\2017 359 084 40 731 125 40 101% -3.72[-4.19,-3.29) '
BRER2014 359 084 100 731 125 100 252% -3.72[-4.02,-3.42) o
Total (95% CI) 453 473 100.0% -4.31[-4.46, -4.17]
Heterogeneity: Chi*= 22903.21, df= 6 (P < 0.00001); F= 100% t p t t
ey -200 -100 0 100 200
Test for overall effect: Z= 57.03 (P < 0.00001) Favours [experimental] Favours [control]
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Figure 4. (a) Forest map of acute attacks; (b) Funnel plot of acute attacks
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3.2.3. BLA#EMXT COPD ET-Z 82
11 THF AT LU T PR AN BB LIBT3 (17 = 0%, P = 0.92), /& W58 AT Rk, 3% I 2 3%
MY U P 5 (a) BN AE AL B, W2 AT Giitaf s o PR Bk S A 4 A B0 T UG e IR 4 A (RR

=0.23, 95% CI = 0.14~0.38, P < 0.00001), W[4 5(a). FET-HIF BN &R AR, TR EWG,
LI 5(b).
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FRa holiztsi| Risk Ratio Risk Ratio
Study or Subgroup _ Events Total Events Total Weight M-H, Fixed, 95% Cl M_.H, Fixed, 95% CI
TEARE 2018 2 33 4 36 46% 0.55([0.11,2.78] —
7% 2014 6 200 23 200 275% 0.26[0.11,0.63) —
FEF 2008 0 28 4 28 54% 0.11[0.01,1.97]
IHR 2017 0 26 3 24 43% 0.13[0.01,2.44)
I 2016 4 120 16 120 191%  0.25[0.09,0.73] ———
FKAF 2018 1 40 7 40 84%  0.14[0.02,1.11]
FEE 2014 1 32 4 32 48% 0.25[0.03,2.12) —
Bx=E 2017 2 18 5 30 45% 0.67[0.14,3.09 S
B\ 2017 1 47 7 47 84% 014[0.02,1.12)
B 2014 0 40 3 40 42% 0.14[0.01,2.68)
$hitiz 2011 0 100 7 100 9.0% 0.07([0.00,1.15)
Total (95% ClI) 684 697 100.0%  0.23[0.14, 0.38] <&
Total events 17 83
iy OhiZ = - = - R= I t }
e e
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Figure 5. (a) Forest map of deaths; (b) Funnel plot of death
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