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Meta-analysis of risk factors for antibiotic-associated diarrhea in neonates
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Abstract: Objective To evaluate the risk factors for antibiotic-associated diarrhea (AAD) in neonates, and to provide evidence-
based medical for clinical. Method The related databases of PubMed, Embase, CNKI, CBM, VIP and Wanfang Data were
electronically searched for the case-control studies about risk factors for AAD in neonates from January 2010 to May 2018. Meta-
analysis was conducted by RevMan 5.2 Software. Results A total of 13 studies involving 4 273 patients were studied, including 915
in the AAD group and 3 358 in the non-AAD group. The result of Meta-analysis showed that, the lower gestational age (SMD=-
0.89, 95%CI= -1.16~-0.61, P<0.01), lower birth weight (SMD=-0.79, 95%CI=-0.98~-0.59, P<0.01), lower days age (SMD=-
1.08, 95%CI=-1.20~-0.96, P<0.01), combination of antibiotic (SMD=1.59, 95%CI=1.24~1.94, P<0.01), longer hospital stay (SMD
=2.21, 95%CI=1.86~2.56, P<0.01), Invasive procedures (OR=2.06, 95%CI=1.85~2.23, P<0.01) and non-pure breastfeeding (OR=
0.47, 95%CI=0.38~9.57, P<0.01) were risk factors for AAD in neonates, and prevention of antibiotic (OR=1.17, 95%C/=0.94~1.46,
P>0.05) was no risk factor for AAD in neonates. Conclusion Lower gestational age, lower birth weight, lower age,combination of
antibiotics,longer hospital stay, Invasive procedures and non-pure breastfeeding are risk factors for AAD in neonates.
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Table 1 Basic characteristics of including studies

WNIEE  RFEE CAH wBl RO AR ke DRV EEEEG K E R ;(;S
SIEX 2015  AAD 60 35.8+1.7 2.9+0.5 6.8+1.1 129+2.5 O@B®O®D 5
£ AAD 60 38.1+2.1 3.3£0.8 8.7+1.2 7.542.3
SN L 2008 AAD 84 37.2+1.4 2.1+0.7 6.9+1.9 146£29 O@E@DEODE® 7
£ AAD 84 38.1+1.5 3.1+0.9 9.242.4 9.9+42.1
gk 2013  AAD 50 35.9+0.9 2.840.6 6.4+1.8 128425 QO@O@BEG®D® 5
JEAAD 50 38.2+1.1 3.240.6 8.8+2.2 7.6+£2.3
AYb bt 2007 AAD 50 36.6£1.9 2.6+0.9 7.542.9 119434 OQB@EEDE 6
JEAAD 400 38.6+1.5 3.1£1.1 10.6+3.2 7.4+2.8
g et 2017 AAD 78 36.8+2.7 2.9+0.5 6.1£1.2 13.5+1.7 OQ@®®D® 6
JEAAD 130 37.5+3.2 3.6£0.7 8.4+1.8 7.941.3
PANE s 2012 AAD 110 35.242.3 7.1£3.5 — OE®B®® 7
JEAAD 110 36.942.1 10.7+4.6 —

% ERh 2012  AAD 60 37+0.9 3.1£0.7 6.6+1.8 132422 O@OE@@OOGD® 6
JEAAD 550 37.4+1.1 3.440.8 8.2+2.1 8.7+2.4
F S 2017 AAD 60 32.9+0.5 3.240.8 7£1.8 137222 O@B®O® 5
JEAAD 60 34.3+0.8 3.9£0.9 8.3+1.8 8.2+3.3
T &t 2008  AAD 80 37.1+1.1 3.1+0.8 6.5£1.9 13.6+£2.7 OQE@®EOO® 7
JEAAD 680 37.8+1.3 3.4+0.7 8.942.5 7.842.5
Bl 2015 AAD 41 37.2+1.4 2.9+0.8 5.6+3.8 — 006, 6
JEAAD 122 37.7+1.4 3.3+0.8 9.4+43.5 —

[ 2008 dFAAD 118 36.9+1.1 2.940.8 5.9+1.1 127423 QO@@O@GBEO®O® 6
AAD 702 37.4+13 3.4+£0.6 7.6£1.5 8.1£1.9
g 2015 JEAAD 49 36.9+1.9 2.140.3 6.4+1.6 — 0BG 5
JEAAD 180 38.5+2.1 3.1£0.7 8.8+2.1 —

Lembcke B 2003  AAD 75 36.5+2.7 3.1£0.7 7.142.3 — OOeG® 7
JEAAD 230 38.5+1.7 3.74£0.6 8.8+1.1 —
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AAD JE AAD 5 Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight [V, Random, 95% CI IV, Random, 95% Cl
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FAHAH 329 045 B0 343 08 a1l T.0% -2.08[-2.53 -1.64] -
T rT 1 a0 378 1.3 620 2.1% -0.85 [-0.78,-0.31] -
b=l v 14 41 37T 14 122 T.5% -0.36 [F0.71, 0.00] “
PiRDE 3|9 11 118 3IT4 1.3 TF02 8.3% -0.39 [-0.59,-0.20] -
&Hig 369 1.9 49 385 21 180 T.r% -0.77 [F1.10,-0.45] =
Total (95% CI) 915 3358 100.0%  -0.89 [-1.16, -0.61] L]
Heterogeneity, Tau®= 0.22; Chi*= 130,71, df= 12 (F < 0.00001); F= 91% PE— T 0

Test for overall effect, Z=6.35 (F = 0.00001)
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Fig.1 Forest plot of Meta-analysis of gestational age effect on neonates AAD
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hERE 29 08 41 33 08 122 T.e8% -0.580 [F0.86,-0.14] -
=i 78 08 118 34 06 702 OA&% -0.79 [-0.99, -0.59] .
HiE 21 03 49 31 07 180 8.0% -1.87 [1.91,-1.22] =
Total (95% Cl) 205 3248 100.0%  -0.79[-0.98, -0.58] '
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Test for overall effect: £=7.72 (P = 0.00001)
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Fig.2 Forest plot of Meta-analysis of birth weight effect on neonates AAD
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AAD jEAADSH Std. Mean Difference Std. Mean Difference
Study or Subaroup  Mean SD Total Mean S0 Total Weight IV, Random, 95% CI IV, Random, 95% CI
Lembcke B 71023 7a g8 1.1 230 2.6% -1.14 [-1.42,-0.87] =
S e 11 &1 a7 12 5] A.8% -1.64 [2.06,-1.22] -
PR B9 1.9 a4 0z 24 a4 T.4% -1.06 [-1.38,-0.73] -
2k 6.4 1.8 al g8 2.2 a0 9.4% -1.18 [-1.61,-0.76] -
T TH 28 a0 106 32 400 T.9% -0.98 [-1.28, -0.68] -
EEE 61 1.2 Ta g4 18 130 T.6% 143174, 112 =
e 71 035 10 107 46 110 2.6% -0.88 [-1.14,-0.60] -
BN BE 18 &1 82 21 &R0 8.7% -0.77 [-1.04, -0.40] =
FHA T 1.8 &11] 8.3 18 60 6.4% -0.72[-1.04,-0.38] -
T BA 18 an 849 24 RBO 9.7% -0.98 [1.22,-0.74] *
£hBRE 56 38 41 04 35 122 6.3% -1.06 [-1.43, -0.649] -
PEEE 29 11 118 7B 145 T02 O O107% =147 [1.37,-0.97] -
Hig 4 16 44 g8 21 180 T 1% -119[-1.43,-0.86] -
Total (95% CI) 915 3358 100.0% -1.08 [-1.20, -0.96] |

Heterageneity: Tau®= 0.03; Chi®= 2532, df=12 (P=0.01); F=53%

Testfor overall effect Z=17.21 (P = 0.00001) A0 -8 0 5 1

FIFAADER FFIEAADH

B3 4 BH#xH 4L AAD F A Meta-2 H7 7R KB
Fig.3 Forest plot of Meta-analysis of days age effect on neonates AAD

AADER jEAADSH Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean SD Total Mean S0 Total Weight IV, Random, 95% CI IV, Random, 95% CI
S X207 &1 1.3 06 5] 8.1% 137087177 -
PR 21 03 a4 1.6 0.2 a4 2.2% 1.95[1.58, 2.32] -
2k 21 03 al 1.8 0.3 a0 2.0% 0.99[0.58,1.41] -
T 4 08 a0 1.3 06 400 8.4% 1.72[1.40, 203 -
EETE 24 03 Ta 1.9 02 130 2.3% 206 1.71, 2.40] -
TiE X1 02 10 1.7 01 110 8.3% 2R2[217, 288 -
T 21 04 &11] 1.8 0.3 &850 2.6% 0.96[0.69,1.24] =
FHH 22 03 60 1.9 0.4 B0 2.2% 0.84[047,1.22] -
T 2202 an 19 04 (B0 8.7% 078085, 1.02 =
£hBRE 23 06 41 1.3 04 122 2.0% 217 [1.75, 2.60] -
[l 19 04 118 14 02 702 8.8% 209[1.87, 231] =
HiE 23 05 44 1.6 04 180 2.3% 1.65[1.20, 2.00] -
Total (95% CI) 840 328 100.0% 1.59 [1.24, 1.94] 4

Heterogeneity: Tau®= 0.35; Chi*= 159474, df=11 (F = 0.00001); F= 93%

Test for overall effect 7= 8.92 (F = 0.00001) A0 -8 0 5 1o

FFAADER FFIEAADER
4 PFrAEZMAEHXTIE )L AAD N0H) Meta-9 7 ZR 4R E

Fig. 4 Forest plot of Meta-analysis of antibiotic combination effect on neonates AAD

AAD ] JEAADER Odds Ratio Odds Ratio
Study or Subaroup  Events Total Events Total Weight M-H. Fixed, 95% Cl IM-H. Fixed, 95% CI
WA 25 a4 21 g4 101% 1.27 [0.64, 2.81] B
ok 23 al 28 al 9.2% 0.85[0.359,1.87] T
el 20 a0 120 400 11.0% 1.686 [0.85, 2.85] ™
TiIE 36 110 27 10 12.4% 1.80[0.83, 2.70] ™
F=i 28 a0 180 630 17.8% 1.26 [0.76, 2.09] ™
$hHR$E az 41 a1 122 1% 1.80[0.75, 413] T
FREE 35 18 X0 F0R 33.3% 0.81[0.53,1.24] {L
Total (95% Cl) 533 2148 100.0% 1.17 [0.94, 1.46]
Total events 196 694 . .

Heterogeneity: Chif= 617, df= 6 {P=0.40); F= 3%

Test for overall effect: Z=1.40 (P =016 1 10 100

0.1
FIFAADER  FFIEAADER
B 5 FEETRBEZTHEIL AAD ENTH Meta-43> 47 ZR 5 E

Fig.5 Forest plot of Meta-analysis of antibiotic prevention effect on neonates AAD
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Test for overall effect: £=13.41 (P = 0.00001}

B 6 REEMERIEXIEILAAD FNH Meta-3 17 FRKE
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Fig. 6 Forest plot of Meta-analysis of invasive procedures effect on neonates AAD
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AADE JEAADER Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI
Lembcke B ar 7a 63 230 11.E6% 1.801[1.32, 2.46] -
ZIF 43 a1 28 B0 10.8% 154112, 210 i
A i a4 14 a4 a.3% 221 [1.27,3.89] -
2k 34 a0 20 a0 7.5% 1.70[1.15, 2.51] -
el a2 a0 127 400 106% 202 [1.47,2.60) -
|- g 28 ra 15 130 4.2% 311[1.78, 5.45] —
TiE ar 1o 15 110 a.6% 247 [1.44, 427 -
Eim 22 511 74 Ba0 8.5% 2.T73[1.84, 404 -
FHH 23 511 11 B0 4.1% 2090112, 3.80 —
F=i 28 a0 122 B30 9.7 % 1.951[1.39, 2.74] -
fErpE 53 118 185 702 16.8% 2.03[1.959, 289 -
Eic) a2 48 54 180 28.5% 2.22[1.65,3.00] -
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Fig. 7 Forest plot of Meta-analysis of hospital stay effect on neonates AAD
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Test for overall effect: £= 7.61 (P = 0.00001)
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Fig. 8 Forest plot of Meta-analysis of non-pure breastfeeding effect on neonates AAD
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