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Abstract

Objective: To systematically evaluate the efficacy and safety of azithromycin combined with ce-
phalosporins (cefixime, cefaclor, cefuroxime, cefoxitin, cefotaxime) and cephalosporins alone in
the treatment of acute exacerbation of chronic obstructive pulmonary disease (AECOPD). Me-
thods: Retrieved from Cochrane Library, PubMed, Embase, CBM, CNKI, VIP and Wanfang database,
randomized controlled trials (RCTs) about azithromycin combined with cephalosporins (experi-
mental group) versus cephalosporins (control group) in the treatment of acute exacerbation of
chronic obstructive pulmonary disease were collected. Literature screening, data extraction and
quality evaluation was evaluated by using bias risk evaluation tool recommended by Cochrane
System Evaluator Manual 5.1.0, and Meta-analysis was conducted by using Rev Man 5.3 software.
Results: Twenty-one RCTs were included, a total of 1591 patients. The results of meta-analysis
showed that: In the experimental group, the clinical total effective rate [RR = 1.28, 95% CI (1.22,
1.33), P < 0.00001], lung function FEV/FVC (%) after treatment [MD = 9.45, 95% CI (7.88, 11.03) P
< 0.00001], lung function PEF after treatment [MD = 11.10, 95% CI (10.00, 12.20) P < 0.00001] was
significantly better than the control group, the incidence of adverse reactions [RR = 0.81, 95% CI
(0.54, 1.22), P = 0.81] there was no significant difference between the two groups. Conclusion: The
efficacy of azithromycin combined with cephalosporins in the treatment of acute exacerbation of
chronic obstructive pulmonary disease is better, and the safety was comparable to cephalosporins
alone.
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1. 5|8

i 1 BHL & P Jili 9% (Chronic Obstructive Pulmonary Disease, COPD)& —Fh ¥ WL A] TR A6 97 118
PEAGEZR,  RFAE & R SEAFAE IR 32 FRFUAH I (R WIS R GEREAR 1] A% 1 BEL 28 44 it 5 5 S B (acute
exacerbation of chronic obstructive pulmonary disease, AECOPD) = ELRE IR A FEIL R MEINEE, LA B 1%
WECIIJR S BRI R A () 5 R AR DA K A A, HAROR 7R U TR G 24[2]. AECOPD
FEE S B AR A TS, T R R MEYE ABECOPD 17 4 Usc A Bt 1 i 3 3 e B TR B T2 2R ik
10%, & EHUMGBS RS 1 TG0 5IE 40% [3]. Bk, FARIKZE¥ES7 AECOPD A] Bt &
B A T E AR B

AECOPD [ WL E50% o G UG MAT B . R sShird . IR BEERE . AT R ETE, i AR Es
I RA A SFEAR . ER B SE[4]. W HPUSRA LS p NIEIEE. DU RIS KIRANEZE. iR
FKE . AHIT AR KIF A BESRAE AECOPD 35 I8 FIZ T 32 B GV 5], PrBdifE FAVLEI GFEi R EM .
FRTE WA R T A R AE RN . R B AE R PURER RN 6], ABFARERN], KM RN
BeR 259 m] LLJg/> COPD SWMEINE (7], HERZ IR . PIa &R 15 i KRN IERIiER, &
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FH T IPIRCR G WL, S R IR AE[8]. AL, ABFFORA T meta B HTHI A R GEPFAN
TP R A SRR A MGG Skl seik. Skt Skl T, SklmEfS)If T AECOPD 1A
Mtk K etk BENRKRGEMNARMMEIESS.

2. AREFZE
2.1. INSHBRERAE

2.1.1. Fize®m
WANA T R R I KB 73 85 = B A Sk 2R 259038 AECOPD [ BEALXT B IE(RCT) .

2.1.2. FFRIR
FF & AR 2 o W 2 Ay T B P B ZE M Bl e 1276 38 59 2013 )Y Y AECOPD AH=<12 Wi
FRAE[O], I PUMZ M. . B FES SERE IR SN EE R R RS Il R R LA SB[ 10].

2.1.3. FsEiE
I B E S TR B R A R MBAYCRHA TG . Sk mis . SkAkE, SkApE T . SkAumEfT)
BIT: WL T —LkBRAM A ls . Sk rais . ke, Skfapi T, SkAmMERT)IRIT .
gERfEbR: O 18 HZE MMl S n B IR IT FLUEA BCRGA R + A 206y S BIE *x 100%);
@ WBITHTE — R M H AR S A IR E R EBI(FEV/FVC (%) [11EBEE L @ RITRTE
R EPERNSEE[12]: @ ARRNKER,

2.1.4. HEBRFRIE
O EEKRKEMCH: @ BEGTR. RIS E SR @ AREFRI A S ik R B A s
[ SCHRER SRR s @ ARAHE 745 R FR AR SOk

2.2. MBI FREK

THE ML ZE PubMed. Cochrane. Embase. " EA 41 22 3CEREHE ZE(CBM). H B &N (CNKID) 377
HE RN YR E S R (VIP) e ORI B PERH ZE R i S N R Er R Sk
M7 CREHLG RIS s SCKEZ A N “Acute exacerbation of chronic obstructive pulmonary disease
AECOPD” “Azithromycin” “Cephalosporin antimicrobial agents” “Randomized controlled trial” . £ %
HEE N A B (P78 3) and R4 BOCHETA] . (1P BH ZE M it 50 S PR DD B2 01) and A4 BROG B
Wl ChTERZGY)) and FHEE: (BENLXTER) . AR RIS &-HdE FE 2016 4222 2021 4E 8 H .

23. SRR B FRHEER

EH PR 44 BF 50 SROSL AT SCHR IR , SRS HEAT A8 SN o 0 4 IS 3o o 10 B e 5 =07 P B A e
R SCRRINS, S el B AN 2L, BIBREE R OCHR, SRS Se BE D L I 0% 5 SR, 55 B E NN SRR
PRI NBAFE: fEE . KEREM. WL Ffl, Fie. T, 7. 4RERE.

2.4. RETFH

%8 Cochrane RPN FM 5.1.0 1 RCT FLE VPN 7%, X GINI SCHRBEAT 77325 1 & VP A
BAERENLTVE, A ECRER IO, B BRI SE it B VARG O, RPN IS, 4 )R B 1 s B
EEVEARGE, HAR R RIESE o B DN UPAN 2 BV, 45 HORH RO RV i AU BOANTE 2E T AN
[13] [14].
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25 Gt ERE

KH RevMan 5.3 B AFIHEAT Meta 708, 0 A8 5 K H AR fE G P (RR) A H: 95% B A5 X [A(CDHik ,
TEALE ZERER I 5025 (MD) 2 95% CI iR . SR 1P A Q i I AT R A 36 . & &R LG i 7 i
PEP > 0.1, I < 50%), Kl NI BEAT 08T Iz, WISR I BEN L S AL HEAT 40T . 4 R Bk
AT BB A b, R BN I R R . P <0.05 RoRZEFA G E Lo
3. R
3.1. XM REREPANARELER

VIR B RGN 46 5, WRABINFERRHE, BA9N 21 55 RCT, L 1591 il . IR A
FREIE 1.

Table 1. Baseline characteristics of included studies

=1L ANARERER

Ss PR/ L) R () T-ToiHE it i i
RIe xR ZH R 2 xR ZH R i xR ZH
*’Ei\;]ﬂﬂ 2017 60 1713 16/14 6238281  61.25+2.18 Blﬁffy ST 7D e
ﬁﬂ[ﬁg]tg 2018 108 33721 35/19 65214236 65.84+3.15 Bﬁﬁfﬁ; LfEE 7D OO0
??77‘]@ 2018 70 16/19 18/17 63.5+2.4 62.8+23 Bﬁffy SfFE T 7D @
iﬁ% 2016 84 1230  29/13 522463 531465 ﬂiﬁg; SamEE 15D @
%ﬁ 2001 123 3626 3506 56.80+330  56.76+332 Bff ;T+ ST T 7D DG
X%Z)]”H 2019 78 2514 26/13 612+13 613+12 "1?5@@* J%E 7D D06
%ﬁg 2019 90 24721 2520 637541042  62.14+10.04 Kiﬁfﬁ; SE 15D @O@
ﬁ’é]% 2019 92 30/16 2917 62.13£074  62.03+081 "1@?5;; SfEE 7D 006
g’[i]ﬁ 2019 8 2320 26/17  63.012+218  62.69+3.01 Kffﬁ; SEE 7D OO0
Eﬂt[;ajfﬁ 20200 60 11/20 1912 50.17+542  51.56+5.73 Klﬁfé{ St 14D @
%[‘ff’ 2021 70 1718 1817 6145+5.17  60.15+524 Bi’fff{ ST 7D @60
)E'%f‘? 2020 56 1711 1315 5123461 52134472 Bﬁ‘f@%ﬁ; S 7D @
%71? 2017 108 35/19 342 6235+324 63374343 Kﬁfﬁf; L%E 7D DGO
i[gﬁﬁ 2019 84 2121 2319 61234215  6126+2.17 Kl%%i* ST 7D @
%[2%]% 2019 62 11720 1912 50174542  51.56+5.73 Bzifﬁg SHEE 14D ®
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Continued
?;i)f]é 2019 74 24/13 23/14 61.15+6.42 61.25+6.47 Blﬁﬁgﬁiﬁ+ L e lG 7D 0@
ﬁ[;ﬁ;]ﬁ?ﬁ 2021 104 30/22 29/23 62.35+5.31 62.17+£5.28 Blifﬁ%ﬁ_*— LTI 14D 0@
Xlgg;i’ﬁ 2019 100 27/23 26/24 62.04 +3.87 61.50 +3.85 Bziégﬁ%;;— LG 7D ©)
X%g}i]ﬁﬂ 2021 80 23/17 21/19 59.18 £4.99 59.12+4.25 Bliﬁgg— SLE G 7D 0@
I[;Zﬁ 2020 100 27/23 26/24 582+73 57.8+72 Bzi@%ﬁ%;;— L S 10D D@
%S[Z%]% 2021 60 12/18 20/10 55.46 +1.66 56.57+1.72 Blﬁ?‘ﬁf\%-# SL AR 7D D@

3.2. ANNERETFMER

21 WFFC[14]-[34]¥9°8 RCT, FrBEHFTEIR AEENL A, HIANERREE A SRR % 2 W
RCT [14] [151RFHEE; B RCT [14]-[341 AR EFEMER S0 745 B, BIARIE 28 52 15 4778 HoAth I 45 K5

FERE 1. H 2.

ance bias)

B B = M H o o % 3 & & Box %
B & E & o= B OH OE o omo@BE Om ¥ X # H W% B OZF OE
g B ¥ 2 2 & 8 % 2 % 89 * £ ¥ ® B Z B 5 2 =
N N N N N N N N N N N N N N N N N N N N N
2 2 38 2283288 838 823328 R8RZSz:2
(o2} © - © © © ~ o ~ © - o © © © © - o - - ©
. . . . . . . . . . . . . . . . . . . . . Random sequence generation (selection bias)
ECN NSO PO PO [P NP PR PO PO PO [P PSR OO PR SO EX) SN EX) ~ ~ | Allocation concealment (selection bias)
. . . . . . . . . . . . . . . . . . . . . Blinding of participants and personnel (perform:
. . . . . . . . . . . . . . . . . . . . . Blinding of outcome assessment (detection bias)
. . . . . . . . . . . . . . . . . . . . . Incomplete outcome data (attrition bias)
. . . . . . . . . . . . . . . . . . . . . Selective reporting (reporting bias)
oleo/eooo o oo oeoeoooeeeeee e e

Figure 1. Bias risk graph
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Figure 2. Bar graph of bias risk
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3.3. Meta DHTER

3.3.1. AECOPD j&TTIEFK R BHE

19 T FE[14]-[19] [21] [22] [23] [25]-[341%F I A A RUCRIATVRANY . SR BMEREIE(° = 0% < 50%, P =
0.63>0.1), e & RMSARIBEAT M, VEWE 3. Meta 45 B Box: EIREMAAE SR, RIGHEE
T X4, [RR=1.28,95% CI (1.22, 1.33), P < 0.00001].

ol 75 1 K IR L k2 B PR(E. 1] Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H,. Fixed. 95% CI
X)W 2019 37 39 28 39 47% 1.32[1.07, 1.63] -
XU 2021 38 40 31 40 52% 1.23 [1.02, 1.47] ™
JE%i 2020 27 28 19 28  3.2% 1.42[1.09, 1.85] -
24 2021 59 62 49 61 8.3% 1.18 [1.03, 1.36] -
k4 2019 37 37 28 37 4.8% 1.32[1.09, 1.59] -
455 2019 45 46 35 46  59% 1.29 [1.09, 1.52] -
A 2019 41 43 34 43 57% 1.21[1.02, 1.43] il
B} /2t 2020 29 31 17 31 28% 1.71[1.22, 2.38] -
255 5 2021 29 30 20 30  3.4% 1.45[1.12, 1.88] -
¥EE 2019 29 31 17 31 2.8% 1.71[1.22, 2.38] -
W34H 2017 29 30 24 30 4.0% 1.21[1.00, 1.46] ™
Frh3E 2020 49 50 40 50 6.7% 1.23 [1.06, 1.41] -
F4H 2017 51 54 42 54  7.0% 1.21[1.04, 1.42] ™
FEfEH 2019 40 42 33 42 55% 1.21[1.02, 1.44] ™
HATEHY 2018 51 54 43 54 7.2% 1.19[1.02, 1.38] ™
#fE 2018 33 35 26 35  4.4% 1.27 [1.03, 1.57] ~
R 2021 50 52 43 52 72% 1.16 [1.02, 1.33] ™
{53t 2019 49 50 40 50 6.7% 1.23[1.06, 1.41] -
#1H 2016 40 42 27 42 4.5% 1.48[1.17, 1.87] -
Total (95% Cl) 796 795 100.0%  1.28[1.22,1.33] |
Total events 763 596
Heterogeneity: Chi2 = 15.49, df = 18 (P = 0.63); 12 = 0% ‘0 01 0’ ] ; 1‘0 100’
Test for overall effect: Z = 11.28 (P < 0.00001) Mﬁﬁ?ﬂ?‘:ﬁ%%@%?ﬁ% LKLY

Figure 3. Meta-analysis forest diagram of clinical total effective rate
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3.3.2. I&ITIRAGINEE FEV,/FVC (%)1ER

12 WF5E[14] [15] [18] [19] [20] [21] [22] [24] [26] [30] [32] [34]%HG7T Ja i Th &S FEV/FVC (%)iE47 P
W, PI4LEE IRIT RIS BE FEV/FVC (%)$8R 2 3 ST 27 o SRR K P < 0.00001, P = 100%),
K BENUS N FEAT 04T, VEILE 4, 455 BIRTERITITIRE FEV/FVC (%) /7 TH, R84 53 0L T Xt
M4, 220EE G815 X [MD = 9.45, 95% CI (7.88, 11.03), P < 0.00001].

Bof 75 % KA L AR EREY 1] Mean Difference Mean Difference
| Weight IV, Random, 95% CI IV, Random, 95% CI

X8 2019 70.28 4.98 39 62.43 3.54 39 8.0% 7.85[5.93,9.77] -

X BB 2021 84.78 6.89 40 78.56 6.97 40 6.8% 6.22 [3.18, 9.26] -
kS 2021 71.23 4.55 35 64.45 3.46 35 8.1% 6.78 [4.89, 8.67] -

4F 2021 74.87 0.33 62 60.09 0.18 61 9.1% 14.78[14.69, 14.87]

#2019 70.26 4.86 45 61.23 3.54 45 8.2% 9.03 [7.27, 10.79] -
52435 2019 73.45 0.12 46 6243 0.14 46 9.1% 11.02[10.97, 11.07] "
WA 2019 67.98 213 43 60.25 2.14 43 8.8% 7.73[6.83, 8.63] "
ZE 5 2021 68.55 3.75 30 61.63 3.01 30 8.2% 6.92 [5.20, 8.64] =
HIP$HH 2017 72.36 3.91 30 60.91 3.22 30 8.1% 11.45[9.64, 13.26] -
FlE 2017 70.25 4.87 54 61.24 3.52 54 8.3% 9.01[7.41, 10.61] =

HH 3% 2018 73.24 3.67 54 62.19 3.16 54 8.6% 11.05[9.76, 12.34] "
X 2021 73.51 3.58 52 63.25 3.07 52 8.6% 10.26 [8.98, 11.54] "
Total (95% ClI) 530 529 100.0% 9.45[7.88, 11.03] .

Heterogeneity: Tau? = 7.07; Chi? = 4877.17, df = 11 (P < 0.00001); I> = 100%

Test for overall effect: Z = 11.78 (P < 0.00001) -100 -50 0 50 100

Favours [experimental] Favours [control]

Figure 4. Meta-analysis forest diagram of FEV/FVC (%) after treatment
4. 3BFFIE FEV,/FVC (%)HJ meta 73> iRk &

DOI: 10.12677/acm.2022.122166 1147 I IR = =23t e


https://doi.org/10.12677/acm.2022.122166

#

b

I

%

%

3.3.3. AT [RAHThEE PEF 1§
9 TR FE[15] [18] [19] [20] [21] [22] [24] [26] [34]1XH67 JG ltiTh A PEF BEATVEANY, PRALEE 167 ATl
IhfE PEF fRbrMIZ R LG5 L. BRERIRP < 0.00001, I* = 99%), FFHBENL RSN AR HEAT 2047,
VEOLIE 50 25 S BORTEVRIT I ThAE PEF J7 T, G041 W00 Fx A, 28RS %5 X [MD = 11.10,
95% CI (10.00, 12.20), P < 0.00001].

2 2
R

Y

Bl 77 85 Z A L K SLAK W Mean Difference Mean Difference
_ Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI

X783 2019 69.85 2.84 39 59.67 2.85 39 10.7% 10.18 [8.92, 11.44] "

JAE I 2021 68.54 3.11 35 5897 2.65 35 10.5% 9.57 [8.22, 10.92] "

Z4£ 2021 74.67 0.19 62 61.54 0.32 61 12.5% 13.13[13.04, 13.22] -

#JfE 2019 69.82 3.23 45 59.96 2.81 45 10.7% 9.86 [8.61, 11.11] "

542 2019 71.92 0.32 46 56.81 0.28 46 12.5% 15.11[14.99, 15.23] -
WY 2019 69.34 214 43 58.43 2.17 43  11.5% 10.91[10.00, 11.82] "

ZEg 5 2021 68.35 3.16 30 60.27 2.53 30 10.3% 8.08 [6.63, 9.53] "

TF45 2017 69.83 3.24 54 59.95 2.83 54  11.0% 9.88[8.73, 11.03] "

Y 2018 71.18 4.06 54 59.05 3.44 54 10.3% 12.13[10.71, 13.55] -

Total (95% CI) 408 407 100.0% 11.10[10.00, 12.20] )
Heterogeneity: Tau? = 2.51; Chi? = 889.92, df = 8 (P < 0.00001); I2 = 99% 100 _5‘0 p 5‘0 p 00=

Test for overall effect: Z=19.81 (P < 0.00001) Favours [experimental] Favours [control]

Figure 5. Meta-analysis forest diagram of PEF after treatment

5. j&¥7 5 PEF 1& A Meta 53 #7 ZRFKE

334. FREBZER

10 TRAFFE[15] [20] [22] [24] [26] [29] [30] [32] [33] [341%F A B S i & AL R HEAT VR4, SRR =
36% < 50%, P=0.12> 0.1) k45 E R A HEAT 704, W 6. meta 3445 R IR AR N7 AR
IS xR R 25, [RR=0.81,95% CI (0.54, 1.22), P=0.31].

Y

PR RIRA LKA kAR EY Risk Ratio Risk Ratio

r r Even Total Events Total Weight M-H. Fix % Cl M-H, Fix % Cl
IR 2021 3 40 5 40 10.4% 0.60 [0.15, 2.34] .
JRRIEE 2021 3 35 10 35 20.8% 0.30 [0.09, 1.00] R —
HE 2019 4 45 3 45  6.3% 1.33[0.32, 5.62] S B —
ik 2019 4 37 3 37 63% 1.33[0.32, 5.55] R —
B 2019 3 43 2 43 42% 1.50 [0.26, 8.53] —
25 2021 1 30 12 30 25.0% 0.08[0.01,060] — =
FEBE 2020 3 50 2 50 42% 1.50 [0.26, 8.60] —
F4E 2017 8 54 3 54 6.3% 2.67[0.75,9.52] I
BTEHY 2018 4 54 3 54 6.3% 1.33[0.31, 5.68] S R —
AT 2021 6 52 5 52 10.4% 1.20 [0.39, 3.69) B L —
Total (95% CI) 440 440 100.0%  0.81[0.54,1.22]
Total events 39 48
Heterogeneity: Chiz = 14.07, df = 9 (P = 0.12); I2 = 36% ‘0_01 oi1 ] 1=0 100‘

Test for overall effect: Z = 1.01 (P = 0.31) Favours [experimental] Favours [control]

Figure 6. Meta-analysis forest diagram of incidence of adverse reactions

6. TRRM &% Meta 53T FRHKE

3.4. WM

LU Th € FEV/FVC (%) e bn BEAT BUBRME /30T 7ESIBR 5 T RCT [14] [15] [18] [21] [30])5, 5L
TG P = 0.30, P = 17%), K2 RN A ALHEAT meta 2047, S50 ER: BIFRJE S RIaAs L
WA R AR 2 AR [MD = 7.82, 95% CI (7.23, 8.40), P < 0.00001].

PUB DI BE PEF PR3- THURME M. AESIFR 4 T RCT [15] [18] [21] [34])5, &7 TSt %R
PE(P = 0.44, I = 0%), KH [ BN BT meta 2047, 45 REo: BRI 45 R TEHR RN R KA
FARE[MD = 10.21, 95% CI (9.70, 10.72), P < 0.00001].
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Figure 7. Sensitivity analysis of clinical total effective rate
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Figure 8. Funnel chart of clinical total effective rate
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