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Abstract

Purpose: There 1s debatable data regarding the addition of azithromy-
cin to the routine antibiotic prophylaxis of post-cesarean section (CS)
mfection. In this work, we tried to evaluate its potential benefit to pro-
tect against both post-cesarean maternal and fetalinfections.

Methods: The study included 230 women who were intended to have
selective CS at Mansoura university hospital. They were randomly
subdivided intol15 women that received azithromycm plus standard
cephalosporin and another1 15 women that received standard cephalo-
sporin alone. The main outcome is evaluation of post-cesarean section
mfection as endometritis, wound sepsis, etc. .. across the puerperal pe-
riod.

Results: In comparison between the test group and the control group,
there was significant reduction of re-admission during puerperrum(0%
vs 6.5%, p=0.01). Endometritis manifestations were significantly re-
duced, including: puerperal Fever >380C (4.3% versus 15.2%), uter-
me tenderness (3.2% versus 11.9%), abdominal pam (1.1% versus
14.1%), offensive vaginal discharge (2.1% versus 13%) and purulent
dramage from uterus (2.1% versus 9.8%). Wound infection manifesta-
tions were significantly reduced, including; erythema around mcision
(2.1%pversus 8.7), induration around incision (3.2 versus 12%) and pu-
rulent discharge from mecision site (1.1% versus 9.8%). Also, the need
for further antibiotic during puerperium was significantly reduced
(3.2% versus 11.9%). There was no significant difference between the
2 groups regarding neonatal outcomes.

Conclusion: Azithromycin plus the standard cephalosporin adminis-
tered to women 1n selective CS reduces matemal infections and mater-
nal episodes of fever, with no clear benefit on the neonatal outcome.
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INTRODUCTION

Cesarean delivery is considered as one of the major procedures for
saving both maternal and fetal lives. The incidence of cesarean deliv-
eries, both repeat and primary, has risen lately in Egypt to be doubled
between 2005 and 2014, and reach according to Egypt demographic
and health survey to 52% of all deliveries. Egypt now is in the third
rank worldwide between countries with the highest rates of caesare-
an section after Dominican Republic and Brazil(1).

Post-partum infection globally represent one of the leading direct
causes ofmaternal morbidity and mortality which m turn elongate

o
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the length of hospital stay and add burden to the
healthcare costs.Caesarean delivery is counted as
one of the major risk factors for postpartum nfec-
tion (2). Compared to planned vaginal delivery,
women who underwent elective caesarean section
had double to triple risk to be re-hospitalised for
wound complications and/or infections (3).

Surgical site infection (SSI) and endometritis are
the main two sub-groups of the post-caesarean
section infections. SSI refers to skin and subcuta-
neous infection at the site of the incision. Endome-
tritisrefers to infection of the endometriallining of
the uterus with/without its wall (4).

The American College of Obstetricians andGy-
necologists (ACOG) recommendations 2011 en-
dorsed theuseof an antimicrobial prophylaxis
within 60 mmutes from the onset of the caesarean
incision and to be as soon as possible in cases of
unscheduled caesarean deliveries. The appropriate-
antimicrobial coverage can be effectively provid-
ed bythe first generationcephalosporin or amino-
glycosides combined with clindamycin in cases of
hypersensitivity tocephalosporins(5). According
to Cochrane review 2014, penicillinsare equivalent
tocephalosporinsas regard to their prophylactic ac-
tivity (6).

A smgle dose of one gram ofcefazolin provides
the adequate and the broad spectrum antimicrobial
coverage for normal and overweight women. How-
ever, the doseshould be adjustedfor more obese
women(5).

Adding azithromycin to the routine pre-cesarean
cephalosporin prophylaxis against infection may
add great benefits to ladies delivering by CS. Hav-
ing a longer half-life (68 hours) with its higher tis-
sue concentrations and lesstransplacental passage
compared with other antibiotics plus its antimicro-
bial activity against both aerobes and anaerobes,
as well as Ureaplasmas, all making azithromycin
a valuable addition to the prophylaxis against the
post caesarean section infections. It significant-
ly decreases the risk ofendometritisand SSI when

added to the routine pre-cesarean cephalosporin
prophylaxis (7&S8).

Material and Method_
Study design

This study was carried out as a prospective random-
1zed non-blinded controlled trial.

Study subject

The estimated sample size 1s 230 patientswho were
mtended to have selective CS (this number includ-
mg 10% increase to the estimated minimal sample
size). The estimated sample size was calculated with
a level of confidence of 95%. Those patients were
randomly subdivided into two groups: testgroup in-
cludes 115 women who received Azithromycin plus
standard cephalosporin, and control group includes
115 women who received standard cephalosporin
alone.

Setting

Obstetrics and gynecology department, Mansoura
university hospitals (tertiary hospital), Mansoura
Umniversity, Egypt.(Figure 1).

Inclusion criteria

Women > 28weeks viable gestation, women un-
dergo unscheduled / selective cesareans with either
labor (spontaneous or induced) or ruptured mem-
branes.

Exclusion criteria

Vaginal delivery, elective or scheduled cesarean
prior to labor or membrane rupture, known Azith-
romycin (or other macrolide) allergy, clinical cho-
rioamnionitis or any other active bacterial infection
(e.g. pyelonephritis, pneumonia, abscess), fetal de-
mise or major congenital anomaly, significant liver
disease, significant renal disease or on dialysis, ac-
tive congestive heart failure or pulmonary edema,
active diarrhea at time of delivery, and immunosup-
pressed patients.

Drug administration

All patients were received the standard routine
cephalosporin (1gm ceftriaxone) before the surgical
mcision.Azithromycin (500 mg) was given concur-
rently with the standard cephalosporin bolus in the
test group.
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Outcome measures

Endometritis and\or wound infection and\or post-ce-
sarean infections (occurring within 4-6 weeks of
delivery) defined as follows:Endometritis 1s the
presence of two or more of the following signs with
no other recognized cause: fever > 38 C, abdominal
pain, uterine tendemess, or purulent drainage from
uterus.Wound imnfection 1s the presence of either su-
perficial or deep imcisional surgical site infection
characterized by cellulitis/erythema and mduration
around the incision or purulent discharge from the
mncision site with or without fever.Other infections
mclude pelvic septic thrombosis, abdominal or pel-
vic abscess, pyelonephritis, pneumonia or matemnal
sepsis.

Results

In this work we tested the effect of addition of
azithromyecin to the standard pre-cesarean section
cephalosporin prophylaxis (the test group), in com-
parison to the standard pre-cesarean section ceph-
alosporin prophylaxis alone (the control group).
There was no significant difference regarding the
socio-demographic, obstetric data and conditions
among studied groups(Table 1 and 2).

Endometritis, wound infection needed antibiotics
and re-admission during puerperium were signifi-
cantly reduced in the test group in comparison to
the control group (P=0.006, 0.02 and 0.01 respec-
tively) (Table 3).

On comparison between the 2 studied groups we
found that puerperal Fever >380c, uterine tender-
ness, abdominal pain, offensive vaginal discharge
and purulent drainage from uterus were signif-
icantly increased i the control group. Also, we
found that the need for further antibiotic during
puerperium was significantly increased the same
group. (Figure 2, and Table 4).

On comparison between the 2 studied groups(Fig-
ure 3, and Table 5) we found that erythema around
incision, induration around the incision, purulent
discharge from the incision site, need for further
antibiotic during puerperium and white blood cells
count(WBCs) at 7th day postpartum were signif-
icantly increased in the control group receiving
cephalosporin alone .

There was no significant difference regarding neo-

natal outcomes between both the test and the con-
trol groups.(Table 6).

Discussion

Cesarean section (CS) has dramatically increased
over the last decade in Egypt to reach up to institu-
tion based rate of 67.3% (9). Although it 1s consid-
ered as an important lifesaving operation for both
mother and child in many situations, however, this
does not omit the fact that it is one of the most
important risk factor for postpartum maternal -
fection which can mcrease maternal morbidity and
mortality (10). Current recommendations for anti-
biotic prophylaxis in cesarean delivery include the
standard administration of a broad-spectrum anti-
biotic before the skin mcision (11). Unscheduled
CS represent about 60% to 70% of all caesarean
deliveries and up to 12% of women undergoing
selective cesarean sectiondelivery had puerperal
infection when the standard pre-incision prophy-
laxis was used(12). These two facts point the im-
portance of availability of more effective antibiotic
regimens for protection against post CS infections.

The current study aimed to evaluate the efficacy
of addition of Azithromycin with its strong anti-
bacterial and bacteriostatic effects against atyp-
ical pathogens (13)to the standard cephalosporin
(ceftiaxone) which has strong antibacterial effect
against E. coli and Enterobacteriaceaein reduc-
ing the risk of post-cesarean infection compared
to cephalosporin alone among women undergoing
unscheduled cesarean delivery.

186 ladies undergoing unscheduled CS were in-
cluded m the current study. They were subdivided
into two groups, study group: included 94 subjects
that received Azithromycin (500 mg) plus stan-
dard cephalosporin (ceftiaxone 1 gm), and control
group: mcluded 92 subjects that received standard
cephalosporin (ceftiaxone 1 gm) alone.

There was no significant difference regarding the
socio-demographic, obstetric data and conditions
among studied groups (Table 1 and 2).

In our study there was significant reduction of
re-admission during puerperium among the test
group in comparison to the control group(0% vs
6.5%, p=0.01). Also, all signs and symptoms of
endometritis (including; puerperal Fever >380C,
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uterine tenderness, abdominal pain, offensive vag-
inal discharge and purulent drainage from uterus)
were significantly reduced among the test group
in comparison to the control group. Also, all signs
and symptoms of wound infection (including; ery-
thema around mcision, induration around 1ncision,
purulent discharge from incision site, need for fur-
ther antibiotic during puerperium and WBCs at 7th
day postpartum) were significantly reduced among
the test group in comparison to the control group.

In accordance with our findings, Tita et al. found
the adjunctive azithromycm prophylaxis for
caesarean delivery m 1019 cases (study group)
showed a significant protective effect against
maternal endometritis, wound infection (2.4%
vs 6.6%, p<0.001) and serious maternal adverse
events (1.5% vs 2.9%, p=0.03) in comparison of
addition of placebo m 994 control cases.This ef-
fective prophylaxis may be explained by its abil-
ity to cover againstureaplasma species, which are
reported to be frequently associated with post CS
infections (14).

In the same context, Ward and Duff 2016 evaluat-
ed the effect of addition of azithromycin to a first
generation cephalosporin drug (cefazoline) before
skin incision on prevention of postpartum endome-
tritis in comparison to cefazoline alone after cord
clamping. Although the difference mn the timing of
administration and the cephalosporine generation
used, but their findings were consistent with ours
as regard the significant protection agaimst post-
partum endometritis in azithromycin group (8).

Harper et al., 2017 and Skeith et al., 2017 tested
the cost effectiveness of addition of azithromycin
to the routine cephalosporin given as a prophylax-
1s against post-partum infections in both scheduled
and non-scheduledCS. The research group found
addition of azithromycin 1s both effective in reduc-
tion of post-partum infectious complication plus
bemg of less cost compared with the cost of treat-
ment of such complications (15and16).

In contrast, Johnson et al., 2019 m a retrospective
study found addition of azithromycin to cephalo-
sporines add no value in prevention of post-par-
tum mfections. Being a retrospective study and
included only 100 participant making this study
need further research to stand in front the growing
evidence of the efficacy of addition of azithromy-

cin to the routine prophylaxis in cases of selective
CS(17).

In the present study, there was no significant dif-
ference between the 2 groups regarding neonatal
outcomes in accordance withTita and his col-
leagues (14) and Ward and Duff(8).In contrast,
Oluwalana and his colleagues found azithromycin
administered to women 1in labor reduces maternal
and neonatal mfections as otitis and conjunctivi-
tis probably due to the effect on colonization of
Staphylococcusaureus and Streptococcus spe-
cies 1n the newborns, because these bacteria are
major causes of both conditions. This contrast in
the results can be explained by the fact that Olu-
walana compared administration of azithromycin
1n test group with giving only placebo 1n the con-
trol group, both were delivering vaginally(18). We
recommend performance of larger trials designed
to assess the effect of prophylactic use of azithro-
mycin on severe morbidity with studies that allow
doing cultures for ureaplasma and other bacteria.
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Figure 1:Consort flow of the study.

Assessed for eligibility (n=250)

LA Excluded (n=20)
» * Not meeting inclusion criteria (n= 18 )
» Declined to participate (n=2)
Randomized (n=230)
Allocation
b4 v
Allocated to intervention (n= 115) Allocated to intervention (n= 115)
Ceftriaxone 1gm+azithromycin 500mg lgm Ceftriaxone
Follow-Up
Lost to follow-up (Drop out) (n=21) Lost to follow-up (drop out) (n=23)
Analysis
Analysed (n=94) Analysed (n=92)
* Assessment of complications and neo- » Assessment of complications and
natal outcome neonatal outcome
mGroup |  ®Group Il
M| Test grou
18 — m|Contot gprcup

Puerperal Uterine Abdominal Offensive Purulent Needfor  Re-admission
Fever Tenderness Pain Vaginal  drainage from further during
discharge uterus antibiotic puerperium
during
puerperium

Egypt.J.Fertil.Steril. Volume 25, Number 1, January 2021 £



Ahmed A. EHayadi

Figure 3:Wound infection distribution among studied cases
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Table 1: Socio-demographic & obstetric data among studied groups.
Test group Control group e e
N=94(%) n=92(%) Test of significance
Agelyears 022
Mean+SD 27.44+5.06 27.59+4.97 P=0 83
Gravidity
* Primigravida 12(12.8) 13(14.1) =0.35
o« 2™ 14(14.9) 16(17.4) p=0.95
w 34(36.2) 31(33.7)
e >3 34(36.2) 32(34.8)
Parity
* Nullipara 12(12.8) 13(14.1) =125
* Primipara 18(19.1) 19(20.7) p=0.74
= Jue 38(40.4) 41(44.6)
e 23 26(27.7) 19(20.7)
Gestational age/weeks t=0.13
MeanSD 39.15+0.98 39.13+0.99 p=0.89
1.\102;; ;it;l I;liewous deliveries : 8(9.8) 3(3.7) =237
s Cenirean 74(90.2) 78(96.3) p=0.12

y:Chi-Square test t: Student t test

*statistically significant p: probability of error
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Table 2: Maternal and fetal condition during labor among studied groups.

1;29%"(2/3’ Connirgozl (g:)mp Test of significance

e wawy | w

Previous CS 74(78.7) 78(96.3) 75:313 ;?
Breech presentation 4(4.3) 2(2.2) PEEES
Labor pain 85(90.4) 85(92.4) 7}(::8233
Acute fetal distress 2(2.1) 3(3.3) PE]({ES
Rupture membrane 27(28.7) 23(25.0) 716::((})2;
Anesthesia(spinal) 94(100.0) 92(100.0)

y%:Chi-Square test FET: Fischer exact test *statistically significant p: probability of error

Table 3: Comparison between endometritis, wound mfection needing antibiotic and re-admission dur-
ing puerperium among studied groups.

Test group Control group S

N=94(%) 1=92(%) Test of significance
Endometritis 4 =136
needing antibiotic 4t o) p=0.006"
Wound infection needing s x=35.13
antibiotics 332) 11{11.9) p=0.02"
Re-admission during puer- 1>=6.34
perium 0(0.0) 6(6.5) p=0.01"

of them 2 cases with pelvic collections & need surgical intervention
%:4 of them need also admission for 2 weeks
y%:Chi-Square test *statistically significantp: probability of error
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Table 4: Endometritis distribution among studied groups.

. Test group Control group Test of
Endometritis N=94(%) n=92(%) significance
Puerperal Fever >38% due to endometritis 4(4.3) 14(15.2) 3;360:;’2
; . 1 2=5.13
Uterine Tenderness 3(3.2) 11(11.9) p=0.02*
: : x=11.41
Abdominal Pain 1(1.1) 13(14.1) p=0.0007*
Offensive Vaginal discharge 22.1) 12(13.0) X *=7.96
- ' p=0.004*
: ¥ =4.89
Purulent drainage from uterus 2(2.1) 9(9.8) p=0.02*
WBCs at 7th day postpartum(K/UL) t=3.13
meantSD 10.08+2.42 11.54+3 .82 p=0.002*
Need for further antibiotic during puerperium 4(4.3) 15(16.3) ;(_—27.36*
p=0.006
i 4 y i FET
Re-admission during puerperium 0(0.0) 2(2.2) P=024
y*:Chi-Square test *statistically significant FET: Fischer exact test
p: probability of error
Table 5: Wound infection distribution among studied groups.
Wound infection RSl tuap Loni st Test of significance
N=94(%) n=92(%)
0 : . 1 =2.18
Puerperal fever >38°c due to wound infection 2(2.1) 6(6.5) P=013
¢ T 1 *=3.94
Erythema around incision 2(2.1) 8(8.7) P=0.04*
. R x2=5.13
Induration around incision 3(3.2) 11(12.0) e
P=0.02
Purulent discharge from incision site 1(1-1) 9(9.8) %693
' ' P=0.008*
WBCs at 7th day postpartum(K/UL) =3.13
eSS 10.08+2.42 11.54+3 82 p=0.002*
b . . . v=5.13
Need for further antibiotic during puerperium 3(3.2) 11(11.9) P=0.02*
Post-operative hospital stay(48 hours) 94(100.0) 92(100.0)
Re-admission during puerperium 0(0.0) 4(4.3) EEL
' ' P=0.057

y%:Chi-Square test *statistically significantFET: Fischer exact test

p: probability of error
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Table 6: Neonatal Outcome distribution among studied groups..

Test group Control group Test of
Sanu e N=94(%) n=92(%) significance

Death 0(0.0) 0(0.0)
NICU admission 11(11.7) 13(14.1) 7%,:3623
Causes of NICU admission n=11 n=13 220,01
Meconium aspiration 4(36.4) 5(38.5) 7%,:0 '91
Jaundice 7(63.6) 8(61.5) '
Respiratory distress 22.1) 3(3.3) PEE{‘S
Necrotizing enterocolitis 0 0

y*:Chi-Square test FET: Fischer exact test p: probability of error
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