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Procalcitonin guided antibiotics therapy in patients with acute exacerbation chronic obstructive pulmonary

disease: a systematic review and Meta—analysis
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Department of Pharmacy, Peking University Third Hospital , Betjing 100191, China

[Abstract] Objective To explore the effect of procalcitonin guided antibiotic therapy in patients with acute exacerbation
of chronic obstructive pulmonary disease (AECOPD) , and to provide evidence for clinical practice. Methods PubMed, Em-
base, The Cochrane Library database were searched. The data was screened, extracted, and reviewed by two researchers inde-
pendently according to the inclusion and exclusion criteria. The meta—analysis was used RevMan 5. 3 software. Results A to-
tal of 21randomized controlled trial (RCTs) involving 2784 patients were included. Compared with standard treatment group,
the antibiotic prescription rate (RR=0. 68,95%Cl: 0.61 ~ 0. 76, P<0.05) , the time of antibiotic using(MD=-3.02,95%Cl:-3. 81 to
—2.22,P<0.05), and length of stay(MD=-2.25, 95%Cl: =3.35 to —1. 15, P<0. 05)in patients with AECOPD were significant-
ly reduced. There was no significant difference in clinical effective rate, re-admission rate, acute exacerbation rate, mortality,
andICU occupancy rate. Conclusion Compared with the conventional experience treatment, the application of antibiotics
based on PCT level in the treatment of acute exacerbation of chronic obstructive pulmonary disease can significantly reduce the
use of antibiotics and shorten the course of antimicrobial treatment, with the same safety and effectiveness.
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chronic obstructive pulmonary disease, AECOPD ) J&
15 BEL T A8 P T Y B R IR, R e R AR R YT
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Christ—Crain it RCT, Hidesy &2 29/31  PCT<0.1 ng/mL, A PR ZIY ;0.1 ~0.25 ng/mL, A OR@G
200411 WA HPLEZ5950.25 ~ 0.5 ng/mL, EFE@ HHIEZE @@
1, PCT>0.5 ng/mL, SR FHT R 259
Corti 2016"" FH&  RCT, fiffly 212 62/58  PCT<0.1 ng/mL, AMEFHHLEZH;0.1 ~ 0.25 ng/mL, A DQDE
A TR 2595 0.25 ~ 0.5 ng/mL HEFE HPUEZ @O
Y1;PCT>0.5 ng/mlL, SRHEFER FHIT R 254
Daubin 2018""*" ¥ RCT, £ ICU  151/151 PCT<0.1 ng/mL, A HIHTEZ547;0.1 ~ 0.25 ng/mL, 7] @D
% Al PR 254 5>0.25 ng/mlL, HEFE T BT R 264 ;
<0.1 ng/mL B¢~ FEIE(E 1 90% , 15 11 il BT 254
Kristoffe—rsen FHE  RCT, 290 Wb 28/32  PCT<0.25 ng/mL, ANMEH$TIAZ;0.25 ~ 0.5 ng/mL, 45 D@D
2009 B I RAE IR T 2590 5 >0.5 ng/ml, HEF# 4T
Gty
Nangia 2012 B  RCT, #rfty KU 50/50  KiiH O]
Schuetz 2009 Hi+ RCT, ZHul &2 115/113 PCT<0.1 ng/mL, Al FHPLHAZH;0.1 ~0.25 ng/mL, A D@
A ST 25%50.25 ~ 0.5 ng/mL, HEFE FHPT A 24
5>0.5 ng/mL, BRAEF T 259
Stolz 2007 Ei+ RCT, ity 482 102/106 PCT<0.1 ng/mL, A FIHTEZ#;0.1 ~ 0.25 ng/mL. & DBDE)
AT 259 5 >0.25 ng/mL IEFEEHIBTRE 25 ©@®
Verduri 20157 FRFI RCT, ZHul #§f 88/90  PCT<O0.1 ng/mL, AHHHLEZ#:0.1 ~ 0.25 ng/mL, A DBDE
WA HPUR 254 5>0.25 ng/mL MEFM IR 2 ©@0®
Wang 2016/ Hi[E RCT, Bl Rt 96/95  PCT<0.1 ng/mL, M HITTE 25 20O
©®
B 20101 E RCT, By fgH 24/28  PCT<O0.1 ng/mL, AEHBTHZ54;0.1 ~0.25 ng/mL, A @D
A R HT A 2590 5>0.25 ng/mL, 77 TR 259
TN 20120 R RCT, B S 40/32  PCT<0.25 ng/mL, AEFE T HE 259 ; @3@D
PCT>0.25 ng/mL, 47 & FIHT R 254
WHF 2017 H[E RCT, Bty i 54/50  PCT<0.1 ng/mlL, AMEHHEZ4;0.1 ~ 0.25 ng/mL, A DRB@
HEAE N HPUA 259 5>0.25 ng/mL, HEFE TR 254
Z=iH 2016/ HE RCT, Bty fgH 29/32 PCT<O.1 ng/mL, A HHTH254;0.1 ~0.25 ng/mL, A @@D®
HEAE I HPUR 259 5>0.25 ng/mL, HEFE TR 254
X 2015 d[E RCT, il f§B 52/56  PCT<0.1 ng/mL, AMEHHTEZH;0.1 ~ 0.25 ng/mL, A D@
A TR Z5%)50.25 ~ 0.5 ng/mL HEFE PSS @O
¥15>0.5 ng/mL, BRAFEAEE FHPT 259
Je s 20082 HE - RCT, Bty fgHr 118/117 PCT<0.25 ng/mb, AHEE PR ZG%); 20.25 ng/mL, I @@
T HPUEZ Y ©
T[] 20147 HiE RCT, Bt 5 120/120 PCT<O0.1 ng/mL, A7l ST B 254 OB@
F#i 20152 i RCT, Bty W 53/53  PCT<0.25 ng/mL, RHEFE FHPLR 254 ;T=0.25 ng/mL, i DB
TE YUY @D
Sitegz 20167 E RCT, Bl W5 40/40  PCT<0.25 ng/mL, NfEEM HETRE 254 ;0.25 ng/mL, #fE Q@D
YA Y
Hid 20130 i RCTHpts B 48/48  PCT<0.25 ng/mL AHEFM PR Z54;20.25 ng/mL if: D@D

1 TR 259
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rrEn  mE o oxm S PEOCT ST PCTAE B9 i 1% s it
JKHFLL 20170 hE RCT,ZWa FEE - 60/60  PCT<0.25 ng/ml, AEFEFHHA297;0.25 ng/mL, 4 D@
T FHPTAZ Y
K4 te 2014200 dE RCT, 80 B 32/31  PCT<0.25 ng/mL, A PR ZIY;20.25 ng/mL, i Q3@

17 TR 259

TE : RCT R B BRATF ST 5 PCT AR5 2 J5L 5 (DF /R PR 259 8 1% s @ F0R U 259 6 T R s Q3R IR RTA 0% s @R AEBE T 0] s O F R FEA

BEF ; @FR PRSI E 3 DFRIETHR ; @FR ICU AfER

KZWF PCT 183 15 & R « ABERT PCT<0. 25
ng/mL, WERHEZEE R . 24 PCT=0. 25 ng/mL B, #fE47
B 259) , )54 PCT FREE] 0. 25 ng/mL LA R 5%
R 80% WIS IEHTE W R . 1 35 RCT W55
F Kk 1 AR BT, 5 T RCT BF5E 722 5 Kk 6
A H BYBEDT, 55 4h 4 W RCT BF5E 14594 28 ~ 42 d
AIBE T, FLA R 27 om0 a0 LU T R 3 A B
T B A o
2.2 WANHRMFEZREITFM

10 TSR T BEHLIT 51 1 77 A, 4 TR T4 8
T BRI, i W58 69T 3 22 i e B R A
A7 RUBSE , 20 TRAF 52 TE AN AUAR T 45 508 11 o, i A7
TFF 53 X5 VAT S A A Ot e R EL A R 175
2.3 MetaDtH&ER
2.3.1 MEHYWERZERE ARG A 1550
RCT Oz a0m2t el gk B R BT PCT KF
TR YT 20 B TR 25 ) 01 FH 256 L0 BRI 7 21 2 P A1
(RR=0.68, 95%CI:0.61~0.76, P<0.05), /LK 1.
U 259 R S K (F=72%) , 38 38 041 /3 A
SBRAEFE Verduri 201577 Fl Long 20087 J5 , 145 £ 45
W — BUHE 5 5 R/ 45 SR (RR=0. 69, 95%Cl:

0.63 ~0.75,P<0.05, F=46%).

2.3.2 MBEHAYERTRE ARILEHAI2D
RCT! 0712 14715 16721.25726.29) ‘Nt J3Hr48 B 7, 56T PCT
IRV HYIR T L4 25 W e 7 AR L BTGB YT 20
# 4% % (MD=-3.02, 95%Cl: —=3.81~-2.22, P<
0.05), WKl 2. HUH 25918 197 R 5 B vE e K (F=
84% ) , 3l 12 V.41 53 B To v W] b WA e ok, % T PCT
5 F 9K s i B <0. 1 ng/mL, 0.1 ~0.25 ng/mL f1>
0. 25 ng/mL 4345 #2412 4158 3 B 25 4 ik

ST RIS 3 L (MD=-2.05, 95%Cl:—6. 36
~2.26,P>0.05, F=96%).
2.3.3 IGFRBAIZE Jhgy A 13/ RCTIe220728:300

Meta 73 #r4h B s, 3T PCT K EMIIEIT A 5% M

T LB e PRAT 03 22 53 e it 22 7 SL(RR=1. 00,

95%CI:0.97 ~ 1. 04, P>0.05), WK 3, HA WAL
BARAE,

2.3.4 HMEF/IERE HE T PCTKFEMBRIITHYE
WOV IT AL AR E , AE BE B ] (MD=-2. 25, 95%Cl:

=3.35~-1.15,P<0.05) />, 25 A G705 X

M APBEZ(RR=1.11,95%Cl:0.82 ~ 1.51,P>0.05) .
R AMEINEZ(RR=1. 08, 95%CI:0.90 ~ 1. 29, P>

PCT-guide Control Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% Cl Year M-H, Random, 95% CI
Christ-Crain 2004 11 28 27 31 3.3% 0.44 [0.27, 0.71] 2004
Stolz 2007 41 102 76 106 6.2% 0.56 [0.43, 0.73] 2007
Long 2008 42 118 105 117 9.1% 0.87 [0.78, 0.87] 2008 o
Schuetz 2009 56 115 79 113 7.0% 0.70 [0.58, 0.87] 2009 a——
Kristoffersen 2003 26 g 41 42 7.1% 0.70 [0.58, 0.87] 2009 —
Ding 2012 19 40 23 3z 4.3% 0.66 [0.45, 0.98] 2012 |
Xie 2013 37 48 46 48 8.2% 0.80 [0.68, 0.95] 2013 -
Wang 2014 61 120 110 120 7.8% 0.55 [0.46, 0.67] 2014 o
Liu 2015 38 52 52 56 7.9% 0.79[0.66, 0.94] 2015 ==
Yerduri 2015 43 =11 90 90 7.2% 0.49 [0.40, 0.61] 2015 T
Wang 2015 25 53 38 53 5.1% 0.66 [0.47, 0.92] 2015 e
Corti 2016 26 62 39 58 5.0% 0.62 [0.44, 0.88] 2018 ¢
U 2016 29 40 37 40 73% 0.78 [0.64, 0.97] 2018 - —
Huang 2017 32 54 41 50 6 4% 0.72 [0.56, 0.93] 2017 ——
Zhang 2017 43 &0 56 60 B.0% 077 [0.65, 0.91] 2017 P
Total (95% CI) 1019 1016 100.0% 0.68 [0.61, 0.76] oY
Total events 574 860
Heterogeneity: Tau? = 0.03; Chi® = 43,17, df = 14 (P < 0.00001); ? = 72% O:S 0:7

Test for overall effect: Z = 7.04 (P < 0.00001)
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PCT-guide Control Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
Christ-Crain 2004 87 21 29 91 28 31 Q7% -040[-165 0.85] 2004 TR
Schuetz 2009 2.5 267 115 5.1 133 112 12.0% -2.60[-3.15, -2.05] 2003 e
Mangia 2012 2.1 2.62 50 7.02 26 500 105% -4.92 [-5.94, -3.90] 2012 = ol
Ding 2012 68 33 40 102 37 32 8.3% -3.40[-5.04, -1.76] 2012 o —
wang 2014 56 14 120 92 22 120 122% -360[-407, -2.13] 2014 BT
wang 2015 6.4 3.2 53 104 38 53 9.4% -4.00[-5.34, -2.66] 2015 e
Wang 2016 1z 125 a8 17 17.3 a5 2.8% -5.00[-9.38, -0.62] 2016
Conti 2016 6.1 7.41 62 9 7.4l S8 5.3% -2.90[-5.55, -0.25] 2016 ———
Zhang 2017 8.42 225 60 1153 3.2 60 106% -3.11[-4.10, -2.12] 2017 S
Huang 2017 F.2% 22 54 114 26 50 108% -420[-513, -2.27] 2017 =
Dauhin 2018 7.9 g 151 77 57 151 8.5% 0.20[-1.37, 1.77] 2018 e
Total (35% CI) 830 813 100.0% =3.02 [-3.81,-2.22] L3
Heterngeneity Tau? = 1.30; ChiZ = 62,37, df = 10 (P < 0.00001); I = 84% 1_10 = 10!
Test for owerall effect: Z = 7.42 (P < 0.00001) Favours [PCT-guide] Favours [control]
> N > YT N
B2 ST PCT/KP IR AURH MR T LB 25 W) 1Y 7 R e
PCT-guide Control Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% Cl Year M-H, Random, 95% CI
Stolz 2007 84 102 89 106 G.4% 098 [0.87, 1.11] 2007 —r
Long 2008 9 1llB a7 117 B.6% 0.97 [0.86, 1.10] 2008 P
Zeng 2010 19 24 22 28 1.6% 1.01[0.76, 1.24] 2010 e T
Ding 2012 3z 40 25 32 2.3% 1.06[0.84, L.32] 2012 —
Kie 2012 38 458 39 48 3.2% 0.97 [0.80, 1.18] 2013 =
Zhang 2014 27 32 23 31 1.9% 1.14[0.88, 1.47] 2014 T
Wang 2014 110 120 114 120 27.32% 0.96[0.30, 1.03] 2014 -
Liu 2015 42 52 a7 56 4.1% 0.96 [0.81, 1.15] 2015 ——n
Werduri 2015 58 &8 51 a0 2.3% 1.16[0.82, 1.47] 2015 o
Wang 2015 44 53 E- 53 2.9% 1.16[0.34, 1.42] 2015 o
Lizolg 23 29 25 32 1.8% 102 [0.78, 1.32] 2016 —
W 2016 33 40 31 40 2.6% 1.06[0.85, L32] 2016 e
Wang 2016 92 96 B89 95  28.1% 1.02 [0.96, 1.08] 2016 =
Huang 2017 46 54 43 50 5.0% 0.99[0.85, 1.16] 2017 —
Total (95% CI) 896 898 100.0% 1.00 [0.97, 1.04] L 3
Taotal events 744 733
Heterogeneity. Tau? = 0.00; Chi* = 7.58, dif = 13 (P = 0.87); 1! = 0% :O = 115 21

Test far owerall effect: Z = 0. 17 (P = 0.87)

B3 LT PCT /KRGS 4L E B T 4HIG IR IA SR L &

0.05) JET-F (RR=1.05,95%CI:0.74 ~1.49, P>
0.05) . ICU A fF # (RR=0.81, 95%CI: 0.36 ~
1.80, P>0.05) 3 ¥ G2 X,

3 Tt
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PU VA 245 ) (1 FH 2 K 4 Jo Bt v 245 0 i 7 R R e
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Bl A B, BT PCT /K RIIRYT 4 58 AR B
KA

LU EME I BN IR YT A L, BT PCT K
RS A BEAR T PO 25 R WA T HUE
Yy, NIRRT B B I B

PCT Kl 75 ZEFE B — g i 1], b= A4 7E /B A BE T
ST BRI TEVE S B PCT K, B 4856 1 S Shi ek
YYAIT o BFIE R BIA T PCTAEO. 1 ~0. 25 pg/L B ™
#H AECOPD 4, 4552 3 d LI 25037 510 d M
Fo, 76 H B IR 6 A H P R AR

+ 35 -

0.7 :
Favours [PCT-guide] Favours [control]
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RCT 5%, XF 3T PCT /KF-fif FHBL B 2597697 AECO-
PD [WIG IR ESEAT T RGP . AWF5EA LU T B
PR : DAL ATE T o SCal 5 9 SC R 5E L vl RE A
FE—E B R Ry . @3T PCTAEEHHTHEZY
() SR M AN RS — B, PRSI RIAFAE NG IR S e o 4%
AR PCT ZKSP-fift FH SR W 14647020 50, e v 245 4 18
TP RSN, A2 SR P b i 45 B F — 3. X T
PCT AWT 2 192645 H A v A 530, A SCI AR 5T K
ZKHL0. 25 ng/mL R EEKT AT .

Zi B TIR BT PCT KA DL 4 G 33 b ) 4%
PUEZIYIRYT 7 5 AR b 2997 #E . (B
— 25 KL e A AL OUE %o A 5% e E 52 -
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