





Timing of antibiotic administration in women undergoing caesarean section

Figure 1 Selection of articles for
inclusion in our systematic review.

The 2011 NICE guideline on caesarean section recom-
mends to ‘offer women prophylactic antibiotics at CS
before skin incision. Inform them that this reduces the
risk of maternal infection more than prophylactic anti-
biotics given after skin incision, and that no effect on
the baby has been demonstrated.” This recommendation
was based on a meta-analysis that included two studies® °
that were not double blind and that we therefore consid-
ered as being of insuf cient methodological quality to
be included in our systematic review. Furthermore, one
trial® was published in 2011 and was not included in the
meta-analysis reported by NICE.

Some limitations of our analysis need to be taken into
account. First, we based our conclusion on a few trials
with a comparatively small number of participants in
them. Second, there is clinical heterogeneity between
the studies, for example, because of the different doses
of cefazolin used.

Our analyses for endometritis and wound infection
are in line with the results of the NICE meta-analysis;

there was a signi cant difference in the risk for endo-
metritis and no difference regarding wound infection.

After maternal cefazolin administration for caesarean
section, clinically relevant plasma levels have been mea-
sured in the infants.” This has prompted concerns for
delayed diagnosis of neonatal infection. The NICE
guideline concludes that ‘no effect on the baby has
been demonstrated’. Based on our analysis, we nd no
convincing evidence favouring either regimen of anti-
biotic administration in this regard, but again there was
a relative paucity of data.

There are several studies with a large number of
patients comparing preincisional antibiotic administra-
tion with administration after delivery. These studies
found signi cant reductions in endometritis'> '* and
wound infection.'?-* However, these studies were retro-
spective and not randomised. Thus, they were more sus-
ceptible to bias. Furthermore, retrospective chart
analyses are often awed by the incomplete documenta-
tion of confounding factors.
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Timing of antibiotic administration in women undergoing caesarean section

a

( ) Before skin incision  After cord clamping Risk Ratio Risk Ratio

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

Wax et al., 1997 1 49 3 41 6.1% 0.28[0.03, 2.58] —

Thigpen et al., 2005 18 163 30 149 36.4% 0.58 [0.34, 1.00] —

Sullivan et al.,, 2007 8 175 21 182 26.9% 0.40(0.18, 0.87) —

Witt etal., 2011 18 370 14 371 306% 1.29(0.65, 2.55) T

Total (95% CI) 747 743 100.0% 0.64 [0.36, 1.15] -

Total events 45 68

Heterogeneity: Tau®*=0.17; Chi*= 6.07, df= 3 (P=0.11); F= 51% o1 o 5 700

Test for overall effect. Z=1.50 (P = 0.13)

Favours before incision  Favours after clamping

(b) Before skin incision  After cord clamping Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H. Random. 95% CI| M-H. Random, 95% CI
Wax et al., 1997 1 49 1 41 4.5% 0.84[0.05,12.97)  —
Thigpen et al., 2005 12 153 22 149 76.1% 0.53[0.27,1.03) —
Sullivan et al., 2007 2 175 10 182 14.9% 0.21[0.05, 0.94] S E—
Witt et al,, 2011 1 370 1 37 4.4% 1.00(0.06, 15.97)
Total (95% Cl) 747 743 100.0% 0.48 [0.27, 0.87] -
Total events 16 34
Heterogeneity: Tau® = 0.00; Chi*=1.73, df = 3 (P = 0.63); I= 0% 5001 t 140 0 J
Test for overall effect: Z= 2.44 (P = 0.01) Favours before incision  Favours after clamping
(©) N . o Rati ek Rati
Before skin incision  After cord clamping Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Wax et al,, 1997 1 43 2 41 5.6% 0.42[0.04, 4.45)
Thigpen et al., 2005 6 153 8 149 29.1% 0.73[0.26, 2.05) —
Sullivan et al., 2007 5 175 10 182 28.0% 0.52[0.18,1.49) — e
Witt etal., 2011 9 370 9 371 37.3% 1.00[0.40, 2.50) —
Total (95% CI) 747 743 100.0% 0.72 [0.41, 1.27] ﬂ
Total events 21 29
Heterogeneity: Tau® = 0.00; Chi*= 1.08, df = 3 (P= 0.78); F= 0% ™ oh T 5 700

Test for overall effect: Z=1.13 (P = 0.26)

Figure 2 Maternal outcomes. (A) Total infectious morbidity,

Favours hefore incision  Favours after clamping

(B) endometritis and (C) wound infection.

(a) Before skin incision  After cord clamping Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Thigpen et al., 2005 14 153 8 149 339% 1.70(0.74,3.94)
Sullivan etal,, 2007 25 185 33 194 58.4% 0.79(0.49,1.28)
Nokiani et al,, 2009 5 196 1 91 7.7% 2.32(0.28,19.59)
Total (95% CI) 534 434 100.0% 1.12[0.60, 2.07]
Total events 44 42
Heterogeneity: Tau*= 0.11; Chi*= 3.06, df= 2 (P = 0.22), F= 35% 70.01 0?1 H 110 100:
Testfor overall effect. Z=0.35 (P = 0.73) Favours before incision Favours after clamping
(b) Before skinincision  After cord clamping Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Wax etal., 1997 4 50 0 42 27.3%  7.59(0.42,137.01)
Thigpen et al., 2005 20 153 2 149 727% 0.93(0.52,1.64]
Total (95% Cl) 203 191 100.0% 1.65 [0.25, 10.78]
Total events 24 2

Heterogeneity: Tau*=1.18; Chi*= 2.04, df=1 (P=0.15); F=51%
Test for overall effect: Z=0.52 (P = 0.60)

001 0.1 i 10 100
Favours before incision Favours after clamping

C
( ) Before skin incision  After cord clamping Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Thigpen etal,, 2005 7 153 7 149 46.9% 0.97(0.35,2.71)
Sullivan etal,, 2007 6 185 7 194 427% 0.90(0.31,2.62]
Nokiani et al., 2009 4 196 1 91 104% 1.86(0.21,16.38)
Total (95% CI) 534 434 100.0% 1.01[0.50, 2.03]
Total events 17 15
Heterogeneity: Tau®= 0.00; Chi*=0.35, df= 2 (P = 0.84), F= 0% ’0 01 0=1 1 1=0 1001
Test for overall effect: Z= 0.02 (P = 0.99) Favours before incision Favours after clamping
(d)

Before skin incision  After cord clamping Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Wax et al., 1997 6 49 2 41 333% 251(0.54,11.77)
Thigpen et al,, 2005 1" 153 14 149 66.7% 0.77(0.36,1.63]
Total (95% ClI) 202 190 100.0% 1.14[0.38, 3.42]
Total events 17 16

01 1 10

Heterogeneity: Tau®= 0.32; Chi*=1.84, df=1 (P=0.17); F= 46%
Test for overall effect: Z= 0.23 (P = 0.82)

0.01 100
Favours before incision Favours after clamping

Figure 3 Neonatal outcomes. (A) Neonatal intensive care unit admission, (B) neonatal infection, (C) neonatal sepsis and
(D) suspected neonatal sepsis.
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In conclusion, evidence provided by double-blind
RCTs suggests that only the risk for endometritis is
reduced by antibiotic administration before skin inci-
sion; the corresponding NNT, that is, 41, is quite high.
No differences between the early administration versus
the administration after cord clamping were observed
for other maternal and neonatal outcome parameters.
Nevertheless, it is advisable to administer antibiotics
before skin incision.
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Correction

Heesen M, Klohr S, Rossaint R, et al. Concerning the timing of antibiotic administration in
women undergoing caesarean section: a systematic review and meta-analysis. BMJ] Open
2013;3:€002028. One of the authors’ surnames is spelt incorrectly. ‘Karel Allegeaert’ should
be ‘Karel Allegaert’.
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