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ABSTRACT:

Obijectives: To compare the efficacy of 24 hour
versus 48 hour prophylaxis of amoxicillin/
clavulanic acid in the prevention of postoperative
infections.

Study Design: This study was a randomized
controlled clinical trial conducted in a tertiary
hospital in Ibadan, Nigeria. Two hundred and fifty -
two pregnant women scheduled for elective
caesarean section were randomly assigned into two
groups. After the initial pre-incision antibiotic
administration, group A received the
Amoxicillin/Clavulanic Acid for 24 hours while
group B received the same drug for 48hours.
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Main Outcomes: Participants were examined on
the3”, 10" and 17" post-operative days for evidence
of infections. All entry and analysis of data was by
computer using the Statistical Package for Social
Sciences version 22 (IBM, New York).Statistically
significant differences were determined at p value
0f<0.05.

Results: The incidence of postoperative wound
infection, postoperative fever and endometritis in
this study was 5.2%, 9.1% and 5.6% respectively.
There was no significant differences in the incidence
of postoperative wound infection, postoperative
fever and endometritis between the two regimens of
antibiotics.
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Conclusion: A 24-hour prophylactic regimen of
amoxicillin/clavulanicacid is adequate following
caesarean section and prolonged use of antibiotics is
generally unnecessary, costly and inadvertently
increases antibiotics resistance.

INTRODUCTION

Caesarean section is one of the commonly
performed surgical procedures in obstetric practice
and has become the preferred route of delivery when
compared to instrumental vaginal delivery in many
developing and developed countries mainly due to
reduced perinatal morbidity and mortality, lesser
risk of litigations and increasing availability of
required skills.***With the increasing practice of
caesarean section, there is concomitant increased
risk of post-operative infections which puts more
burden on health care systems, coupled with other
challenges which are frequently more encountered
in Sub-Saharan Africa such as scarcity of skilled
personnel, rudimentary facilities and financial
constraints.”* These postoperative infections, when
present, leads to prolonged hospital stay, maternal
morbidities and mortalities and increased cost of
care to the patients.*

Globally, sepsis accounts for approximately 11% of
maternal deaths, and in Africa, puerperal sepsis had
been documented to account for as high as 30.7% of
maternal deaths. *Caesarean section is an important
risk factor for postoperative maternal infection.”
Worldwide, the incidence of postoperative infection
following caesarean delivery ranges from 2-16%
depending on the risk level."Common bacterial
pathogens that have been implicated in
postoperative infection includes Staphylococcus
Species, Enterococcus Faecalis, Escherichia Coli,
Proteus Mirabilis and Pseudomonas Species. ™"

Several pre-operative, intra-operative and post
operative preventive measures such as preoperative
antibiotics, chlorhexidine alcohol skin preparation,
use of clippers instead of razor, preoperative vaginal

cleansing, uterine exteriorization, removal of
placenta by traction of umbilical cord, intra-
abdominal irrigation, suture closure of
subcutaneous tissue if wound thickness greater than
2 cm, prophylactic negative pressure wound therapy
and dressing removal between 24 and 48 hourshave
proven to help to reduce the incidence of post-
caesarean section infection."’Prophylactic
antibiotics have been recommended generally for
population of more than 5% incidence of
postoperative infection.”

Although prophylactic antibiotics have been found
to be beneficial for women going for emergency
caesarean section,’ controversy exists regarding the
usefulness of antibiotic prophylaxis for women
scheduled for elective caesarean section performed
prior to rupture of membranes. This is more so as
postoperative infection rates are lower following
elective caesarean section when compared to those
following emergency caesarean section.This
inconsistency from literature regarding the benefit
of antibiotic prophylaxis for elective caesarean
section still forms a basis for examination, even
though some studies have suggested that caesarean
section in itself, is a risk factor for postoperative
infection whether emergency or elective.”Other
areas of controversies include the choice, dosage,
frequency, duration, offending organisms,
sensitivity patterns and the time at which the
antibiotic prophylaxis is commenced.™

In the absence of risk factors, WHO recommends a
single dose of intravenous prophylactic antibiotics
for pregnant women scheduled for caesarean section
and given 30-60 minutes before skin incision®, yet
some hospitals in the developing countries
including the study centre, use antibiotics
prophylaxis for 48 hours or more.Bacteria
pathogens complicate 10% of postoperative
infections following caesarean section despite
antibiotics and over 80% of these postoperative
infections occur after the patient has been
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discharged from the hospital,**’thus, maternal
postoperative infections may be underestimated if
based on hospital discharge records.

There is therefore a need for an updated prospective
review of the antibiotic prophylaxis protocol based
on randomized controlled clinical trial on
postoperative infections after elective caesarean
section. This study aimed to compare the efficacy of
24hour versus 48hour prophylaxis of amoxicillin/
clavulanic acid in the prevention of surgical site
infection among pregnant women scheduled for
elective caesarean section, in Ibadan, Oyo State,
Nigeria, and to determine the incidence of post
caesarean section operation site (wound) infection,
postoperative fever and endometritis among women
in the two groups.

METHODS

This was a randomized double-blinded,
interventional, two-armed, single centre clinical
trial conducted at the labour ward unit of the
University College Hospital, UCH, Ibadan, Nigeria
between 3rd May 2018 and 2nd April 2019. Ethical
approval was obtained from the University of
Ibadan/University College Hospital Institutional
Review Committee (UI/EC/16/0291).

Sample size was calculated using the formula below
for Randomized Controlled Trials (RTC)."
Randomization was done using a computer-
generated allocation sequence® and they were
allocated into group A(intervention) and group B
(Control) receiving 24 hours and 48hour of
prophylactic antibiotics, respectively. Group A
additionally received placebo for the remaining 24
hourstoavoid bias.

Two hundred and fifty-two patients scheduled for
elective CS were recruited following informed
consent. Patients with immunosuppressive
disorders, fever, antibiotics use in the preceding
week, allergies to amoxicillin/clavulanic,

premature rupture of membranes and scheduled for
emergency caesarean section were excluded from
this study.

Elective caesarean section was performed either
through a Pfannenstiel incision or a midline
infraumbilical incision. Vicryl sutures were used for
all the patients and the surgical incisions were
cleaned with the same antiseptic and dressings
applied. The antibiotics were administered by
medical doctors who were not part of the
investigators and other post-operative care were
done as per protocol in the hospital. Temperature
checks were done 4 hourly using digital
thermometersand assessment for evidence of wound
infection and endometritis were done on the 3rd,
10th and 17th postoperative days either as in-
patients or out-patients.

Superficial wound infection was defined by the
presence of purulent or serous discharge from the
wound with indurations, warmth, and tenderness in
the skin area*‘while febrile morbidity was defined by
temperature of > 38 degree obtained on 2 or more
occasions excluding the first 24 hours after delivery
and endometritis was defined by a combination of
fever, suprapubic tenderness and abnormal vaginal
bleeding.”Those with postoperative complications
were treated as per departmental protocol.

Data were collected using proforma that was
designed by the investigators based on available
information in literature. The data was cleaned
before final analysis and Statistical Package for
Social Sciences (SPSS-22.0 IBM New York) was
used for analysis. An interim analysis was conducted
to assess harm/benefit of the study, after recruiting a
third of the required study participants and no
participant suffered adverse outcome. The
investigators were blinded from the study during the
intervention follow up and data analysis phases of
the study.
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RESULTS

A total of three hundred and ten were assessed for
eligibility but two hundred and fifty-two pregnant
women who consented and met the inclusion
criteria. Figure 1 shows the flow diagram of the
progress through the enrolment, intervention
allocation, follow-up, and data analysis phases of the
study.

The mean age of the participants (32.9315;
32.75+4.85) in years (SD) were similar in both
groups. Most participants were in the age groups 30
— 35 years and = 35years age groups. Similarly, most
of the participants were married (120;123), had post-
secondary education (98;103), and Yoruba ethnicity
(110;108) in the two groups. Other selected socio-
demographic characteristics are presented in Table
1.

Assessing for eligibility (n=310)

Allocation

Exclusion (n=50)
‘ ?  Declined to participate (n=8)

Randomization (n= 252)

[ Allocation ]

—=Atlocation to 24hour dose regimen of
amoxicillin/clavulanic acid (n= 126)

—=Received 24hour dose regimen of
amoxicillin/clavulanic acid (n= 126)

—=Atlocation to 48hour dose regimen of
amoxicillin/clavulanic acid (n= 126)

“=Received 48hour dose regimen of
amoxicillin/clavulanic acid (n= 126)

Follow-Up

.

Lost to follow-up (give reasons) (n=0)

U

Lost to follow-up (give reasons) (n=0)

Analysis

Analysis (n=126)

Analysis (n= 126)

Figure 1. Patient Flow Diagram
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Table 1. Socio-demographic characteristics of participants between 24hours dose regimen and 48hours dose

regimen of amoxicillin/clavulanicacid

Variable Treatment regimen Total X P-value
24hour dose 48hour dose N (%)
(N=126) (N=126)
Age (years)
<25 5 (55.6) 4(44.4) 9(3.6) 0.47 |0.93
25-29 25(49.0) 26(51.0) 51(20.2)
30-34 48(52.2) 44(47.8) 92(36.5)
=35 48(48.0) 52(52.0) 100(39.7)
Mean + SD 32.93+5.16 32.75+4.85
Marital Status
Married 120(49.4) 123(50.6) 243(96.4) | 1.04 | 0.31
Single 6(66.7) 3(33.3) 9(3.6)
Educational Status
Secondary and less 28(54.9) 23(45.1) 51(20.2) |0.62 |0.43
Post-Secondary 98(48.8) 103(51.2) 201(79.8)
Ethnicity
Ibo 15(48.4) 16(51.6) 31(12.3) |0.38 |0.83
Yoruba 110(50.5) 108(49.5) 218(86.5)
Hausa 1(33.3) 2(66.7) 3(1.2)
Religion
Islam 29(48.3) 31(51.7) 60(23.8) | 1.11 |0.57
Christianity 97(50.8) 94(49.2) 191(75.8)
None 0(0.0) 1(100.0) 1(0.4)
Occupation
Civil Servant 30(48.4) 32(51.6) 62(24.6) | 10.06 | 0.07
Business 41(44.1) 52(55.9) 93(36.9)
Trader 23(52.3) 21(47.7) 44(17.5)
Professional 9(64.3) 5(35.7) 14(5.6)
Housewife 0(0.0) 4(100.0) 4(1.6)
Others* 23(65.7) 12(34.3) 35(13.9)
Husband’s Age(years)
<25 0(0.0) 2(100.0) 2(0.8) 440 |0.22
25-29 0(0.0) 2(100.0) 2(0.8)
30-34 34(54.0) 29(46.0) 63(25.0)
>35 92(49.7) 93(50.3) 185(73.4)
Husband’s Education
Secondary and below | 14(48.3) 15(51.7) 29(11.5) |0.04 |0.84
Post Secondary 112(50.2) 111(49.8) 223(88.5)

*Qthers represented participant's occupations such as tailor, farmer, hairdresser, student, pretty trader, and
other unskilled professions.

Majority of the participants in both groups were
booked (123;125) and about half of the participants
(52.3%;47.7%) were multiparous (para 1-4). The
pattern was similar with those who had delivery by
elective CS (48.4%;51.6%) during their last
confinement. None of the obstetrics parameters
were statistically significant and these are shown in
Table 2. The overall incidence of postoperative

fever was 9.1%, endometritis was 5.6% and
superficial wound infections were 5.2%
respectively. (Figure 2).

Table 3 shows the primary outcome variables
between participants who had a 24hour dose
regimen of amoxicillin/clavulanic acid and 48hour
dose regimen. For postoperative fever, those who
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Table 2: Reproductive characteristics of participants and comparison between 24hour dose regimen and 48hour
dose regimen of amoxicillin / clavulanic Acid

Variable Treatment regimen Total X° | P-value
24hour dose | 24hour dose
(N=126) (N=126)

Weight (Kg)
0-75 47(49.5) 48(50.5) 95(37.7) | 0.17 [ 0.92
76-90 65(49.6) 66(50.4) 131(52.0)
>90 14(53.8) 12(46.2) 26(10.3)
MeantSD 77.16+9.35 | 77.09+£13.24
Height(M)
1.20-1.59 49(44.5) 61(55.5) 110(43.7) | 5.54 | 0.06
1.60-1.69 46(61.3) 29(38.7) 75(29.8)
>1.69 31(46.3) 36(53.7) 67(26.6)
Mean+SD 1.6310.10 1.61+1.30
Booking status
Booked 123(49.6) | 125(50.4) | 248(98.4) | 1.02 | 0.31
Unbooked 3(75.0) 1(25.0) 4(1.6)
Number of prev. pregnancies
0 23(47.9) 25(52.1) 48(19.0) | 1.73|0.42
1-4 92(52.3) 84(47.7) 176(69.8)
>4 11(39.3) 17(60.7) 28(11.1)
Number of Children alive
0 33(50.8) 32(49.2) 65(25.6) | 1.32|0.52
1-4 91(50.6) 89(49.4) 180(71.4)
>4 2(28.6) 5(71.4) 7(2.8)
Number of miscarriages
0 62(50.4) 61(49.6) 123(48.8) | 0.24 | 0.89
1-4 61(49.2) 63(50.8) 124(49.2)
>4 3(60.0) 2(40.0) 5(2.0)
Last pregnancy (in years)

23(46.9) 26(53.1) 49(19.4) [ 0.400.82
1-4 92(50.3) 91(49.7) 183(72.6)
> 4 11(55.0) 9(45.0) 20(7.9)
Mode of last Delivery
None 29(50.9) 28(49.1) 57(22.6) | 0.91|0.82
Spontaneous Vaginal Delivery | 8(61.5) 5(38.5) 13(5.2)
Elective CS 76(48.4) 81(51.6) 157(62.3)
Emergency CS 13(52.0) 12(48.0) 25(9.9)
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Incidence of selected primary outcome took 24hour dose regimen 8(6.4%) were more likely
variailes fuving the study period to have fever on day 3 compared to those in 48hour

100.0% : — — dose regimen, 6(4.8%). This, however, was not
i = statistically significant (p=0.58, RR = 1.3 (0.47-
o 3.73). Similarly, those who took 24hour dose
s00% regimen 4(3.2%) were more likely to have fever on
:z; i day 10 compared to those in 48hour dose regimen,
P 3(2.4%) p=1.0, RR = 1.3 (0.31-5.84). Also, those
200% ) who took 24hour dose regimen 4(3.2%) were more
:’Bf' - = =& likely to have fever on day 17 compared to those in
 Potopemede  Sopefcalvowdiniion  Eudowenit 48hour dose regimen, 2(1.6%) day 17 (p=0.58, RR =

2.0 (0.37-10.72). However, this was not statistically
Figure 2 showing the incidence of the selected primary outcome L.
variables for the study. S'inflcant-

Table 3: Primary outcome variables of participants, and comparison between 24hours dose regimen and
48hours dose regimen of amoxicillin/clavulanic acid study arms.

Study group

Variables 24hour dose 48 hour dose | RR (9526Cl) p- value
regimen n=126 regimen
n=126

Postoperative
fever
Day 3 8(6.4) 6(4.8) 1.3(0.47-3.73) 0.58
Yes 118(95.6) 120(95.2)
No
Day10 4(3.2) 3(2.4) 1.3(0.31-5.84) 1.0
Yes 122(96.8) 123(97.6)
No
Dayl7 4(3.2) 2(1.6) | 2.0(0.37-10.72) 0.68
Yes 122(96.8) 124(98.4)
No
Superficial
wound
infection

5(4.0) 8(6.3) | 1.03(0.97-1.09) 0.57
Day 3 121(96.0) 118(93.7)
Yes
No 4(3.2) 6(4.8) 1.26(0.58-2.72) 0.52
Day10 122(96.8) 120(95.2)
Yes
No 1(0.8) 1(0.8) 1.00(0.98-1.02) 1.00
Day17 125(99.2) 125(99.2)
Yes
No
Endometritis
Day 3
Yes 4(3.2) 3(2.4) | 1.15(0.60-2.21) 0.70
No 122(96.8) 123(97.6)
Day10
Yes 2(3.2) 3(2.4) | 0.80(0.27-2.35) 0.65
No 124(98.4) 123(97.6)
Dayl7
Yes 2(1.6) 2(1.6) 1.0(0.37-2.69) 1.0

No 124(98.4) 124(98.4)
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For superficial wound infection, those who took
24hour dose regimen 5(4.0%) were more likely to
have superficial wound infection on day 3 compared
to those in 48hour dose regimen, 8(6.3%). However,
this was not statistically significant (p=0.57,
RR=1.03 (0.97-1.09). Similarly, those who took
24hour dose regimen 4(3.2%) were less likely to
have superficial wound infection on day 10 when
compared to 6(4.8%) of the 48hour dose regimen (P
value=0.52, RR = 1.3 (0.58-2.72). On day 17,
1(0.8%) participant in each study arm was likely to
develop superficial wound infection (p=1.0, RR =
1.0 (0.98-1.02). However, this was not statistically
significant.

Endometritis was one of the primary outcomes of
the study. Four (3.2%) and 3(2.4%) of the
participants developed endometritis on day 3 in the
24hour and 48hour dose regimen group
respectively. This was not statistically significant
(p=0.70, RR = 1.15 (0.60 — 2.21). Similarly, those
who took 24hour dose regimen were less likely to
have endometritis on day 10 (p=0.65 RR = 0.80
(0.27-2.35). Onday 17, 2(1.6%) participants in both
study arms were likely to develop endometritis.
However, this was equally not statistically
significant (p=1.0,RR=1.0(0.37-2.6).

DISCUSSION

Prophylactic antibiotics is one of the very important
interventions adopted to prevent or reduce
postoperative infection following surgery*°“and the
study site being a tertiary hospital with a high
caesarean section rate and with a well outlined
protocol for the management of post-operative
complications was a good choice for this study. In
our study, the participants were representative of all
the common diverse groups and thus the outcome
has the potential for wide acceptance since minority
groups were not excluded from the study.

The socio-demographic characteristics and
reproductive characteristics had no statistical

significance on the efficacy of the antibiotic
prophylaxis in the prevention of postoperative
infections, which was similar to the finding by
Ajekweneh A et.al in Edo State, Nigeria.”A few
other studies had found that women with a low level
of education and low socio- economic status were
more likely to develop postoperative
infections™*as they may be unable to maintain
good post-operative hygiene and also may have
difficulty in understating instructions by health care
workers, thus affecting compliance. This
observation was seen in this study as majority of the
participants had tertiary level of education and by
implication a wider exposure on the subject matter,
which may have influenced their postoperative care
and nutritional status, though education did not
emerge as a key factor in this study in comparison to
other studies.”*

Booking status had been shown to have a major role
in antenatal, intrapartum and postnatal care of
pregnant women."*From this study, over 90% of the
participants were booked with no significant
implication on the study groups. This may be due to
fact that this study involved elective surgeries and
the outcome might have been different when
compared with emergency caesarean sections.

The overall incidence of superficial wound
infection rate was 5.2% and there was variation in
the occurrence of superficial wound infections on
the different days of follow up amongst the
participants. Most of the participants were observed
to have superficial wound infection on the third day
after the caesarean section. This maybe because
wound dressings were removed on the first and
second post-operative days, leaving the 3 day post-
surgery as the earliest time for the detection of
wound infections.

In this study, participants in the 48hours dose
regimen group had slightly higher rate of
superficial wound infections 8(6.3%) when
compared to the 24hours dose regimen group
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5(4.0%), however, the overall rates of superficial
wound infections amongst the 2 groups were similar
to the 5.3% to 10% observed in other studies in
Nigeria."**This was however lower compared to
previous rates of 16.2% and 19.4% reported in
Ibadan and Lagos respectively.”*This may be due
to the fact that our study involved only elective
cesarean sections thus eliminating the risks of
wound infections that are present in many cases of
emergency cesarean sections.Furthermore, the
antibiotic administered in this study is one of the
most effective choices for prophylaxis.

The overall incidence of postoperative fever was
9.1% and paradoxically, this was lower in the
24hour prophylactic dose regimen (4%) compared
to 6.3% in the other group. One would have
expected a lower rate of febrile morbidity in the
48hours dose regimen prophylaxis group and this
may point to other factors that may influence the
efficacy of antibiotic prophylaxis apart from the
duration of the administration of antibiotics. Some
researchers in Nigeria have reported a much higher
rate of postoperative fever which was attributed to
malaria fever.”*

The incidence of endometritis among the 24hour
group (3.2%) was slightly higher compared to the
other group (2.4%) but this was not statistically
significant. This may be attributable to the longer
duration of administration of the antibiotics,
however, further studies on other predictors of
endometritis following caesarean section may be
needed to explain this.

The study was a randomized clinical, double-
blinded interventional trial carried out in a tertiary
hospital and biases were reduced through
randomization, use of placebo, comparison and
matching of participants, blinding of the
investigators as well as participants using coded
allocation numbers. The study encountered some
limitations such as a relatively small sample size
and short duration of follow-up, however the

strength of this study as a randomized controlled trial
cannot be overemphasized.

CONCLUSION

This study has revealed no significant difference in
the efficacy between the 24hour dose regimen and
the 48hour dose regimen of amoxicillin/clavulanic
acid for the prevention of postoperative infection
following elective caesarean section. Furthermore,
the prolonged administration of antibiotics
prophylaxis beyond 24hours is not justified as it has
cost implications especially in a low income country
where resources are scarce, fees are paid out-off
pocket and the likelihood of antibiotics resistance
with prolonged use.
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