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Comparative study to assess the effect of different
antibiotics administration and other factors on post
cesarean wound infection

ABSTRACT

Wound infection is infection at any level from 1-30days of the
operation or up to one year after operation if included the
embedding of foreign body, reasonable use of antibiotic is one of
the key factor to stop wound infection .The administration of
prophylactic antibiotic with recommended regimens, such as in
developed countries has not been applied in AL-Batool hospital
.This hospital still used other types of antibiotics, in addition for
several reasons, antibiotics were continued postoperatively to
reduce the risk of delayed infections. Therefore, this study was
done to analyze the effectiveness of prophylactic antibiotics as
recommended in cesarean sections , This is a prospective cohort
study carried out at Al- Batool hospital in Mosul city, 150 cases of
elective cesarean sections recruited in this study during the period
from Ist December 2019 to the 1st June 2020 ,they divided to three
groups according to route of antibiotic administration .The ratio of
wound infections in group 1&2 was (5%) and 20% in group (3)
patients who don’t received pre —operative prophylactic antibiotics
. No significant differences in wound infection founded between
groupl &group2,whereas high rate of wound infection occurred in
group3 p-value (0.014 ),in this study single prophylactic doses of
antibiotics give as much protection as multiple doses in preventing
post elective cesarean section wound infections . Obesity prior to
pregnancy showed a statistically significant value as a cause of
wound infection P-value (0.001). Analysis of the results
demonstrated two types of pathogens were identified
Staphylococcus species (85%) and proteus (15%).
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Introduction:
Wound infections are defined as
infections that occur at surgical

incisions within 30 days of operations
or post one year if the implants are
placed .Wound infection after cesarean
section categorized as superficial, deep
and organ spaced according to the
involved tissues or organs [ 21 World
Health Organization (WHO) defined
cesarean section as "the delivery of a
fetus, placenta and membranes from the
abdominal wall and the uterus after 20
weeks of gestation" . C/S is a good
index procedure for wound infection
,Since several reasons which may
confuse the real cause of wound
infections are not present because the
operation usually done on young
women who do not have medical
diseases and age correlated possibilities
of infections and the operating
technique is standardized P .Infection
during labor and perperium are the
main reasons of maternal mortality,
representing around one tenth of the
death!*!

maternal Separately from

death and severe illness related with
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infection throughout or next labor,
longstanding for example fallopian tube
obstruction, secondary infertility and
chronic pelvic pain can also happen.
Maternal infection during labor also
have a considerable influence on
newborn death, and nearly about one
million neonatal deaths are related by
furthermore

such infections

yearly,
infection-related morbidities and long
admission to hospital can affect the
mother-newborn relationship in the
first days post labor 71 After cesarean
section the risk of postpartum infection
appear to be nearly five folds increased
compared to those delivered normally
(891 Surgical site infection is a most
hospital-acquired infection in surgical
patient!!% It cause long hospitalization,
increase antibiotic usage, and increase
cost!!!l Proper prophylactic antibiotic
can decrease the hazard of wound
infections postoperatively, on the other
hand extra antibiotic usage favors the
appearance of resistance to antibiotics
.Cautious usage of antibiotics in the

[12]

hospitals are then important .

Prophylactic  antibiotics refer to
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antibiotic usage before to the start
operation or during surgery without
clinical signs of infection. The GDG
(Guideline Development Group) noted
that “it is importance for surgeons to be
clear about this definition to avoid
using antibiotic regimes that are most
recommends for treating confirmed
infection — 1i.e. therapeutic antibiotic
use”. The GDG confirmed "the
significance of using the shortest and
antibiotic for

As

simplest regime

prophylaxis". the suggestion
proposes that one-dosage regimes are as
active as multiple-dosage regimes,
Clinical judgment is essential to assess
other factors that might increase the risk
of developing infections after cesarean
sections and are therefore more
probably to benefit from multiple
antibiotic regimes (e.g. difficult surgical
handling, long duration of surgery ,long
“skin-to-skin” interval or sever loss of
blood)!'3! . Steps for the prevention of
SSIs are based on improving the
patient’s defenses against infection and
on decreasing the risk of bacterial
contamination ¥, External risk factors

consist of the surgeon's skill, the
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duration and type of operation, the
quality of preparation of skin before
surgery, sufficiency and scheduling of

antibiotic  prophylaxis, insufficient
sterilization of surgical tools ,insertion

[15,16

of foreign material '>!! The incidence

of surgical site infection 1s forcefully

effected by quality of  operating

17]

theatres [!” . Postoperative Surgical site

infections grow shortly after
contamination, usually within 2 hours.
Washing of hands is mandatory and the
use of sterile gloves is obligatory while
handling incision dressings and
changing bandages during the early
postoperative period. It is almost
universally advised that the surgical
dressings be kept dry immediately
following surgery to reduce
contamination of the incision. This is
based upon the concept that the wet
bandages may ‘wick’ adjacent skin
microorganisms into the surgical field.
This can be especially harmful when
water from outside the dressing, such as
the

during bathing, contaminates

dressing 18l

. A new study confirmed
that perforated gloves duple the hazard

of wound infections. Double  gloves
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lowers the hazard of perforation

throughout operation, however
perforations are still seen in4% of cases
post operatively .Many epidemics have
been occurred due to contaminated
hands from the operating team in spite
of wearing sterilized gloves !1.Caps,
face masks, gloves, gowns and sterile
drapes must be used to decrease
spreading of possible bacteria to the
tools must be

wounds, operating

sufficiently sterilized according to
issued rules. It must be noted that
despite protection, some contamination
of the wound place is unavoidable since
certain endogenous microbes persist
even with good preparation of the site

[20.21]' Several international

of operation
scientific organizations made guidelines
about the feature of operational theater
"exchange of filtered air per hour,
positive

pressure,  air-conditioning

system with HEPA filters, etc...”. The
instructions include "the air in operating
theatres should be kept at a higher
pressure than in adjacent areas and
corridors, because this positive pressure
stops the flow of air from lowest sterile
areas  into sterile

more arcas
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"[22] Considering to ventilations many

international scientific organizations

"

advice a minimum of 15 air

"

exchanges per hour Specially the
"Guidelines for environmental infection
control in health-care facilities issued
by the CDC "% advice "a minimum of
about 15 exchanges of filtered air per
hour, three of which must be fresh air".
"The ANSI/ASHRAE/ASHE Standard

170 Health-care

(Ventilation  of
Facilities)" advices "a minimum of 20
air exchanges per hour and at least of 4
exchanges of outdoor air per hour in

operating theater 24"

. Regarding the
intrinsic (patient- related) risk factors
(BMI body mass index >30, smoking,
nutritional status, life style) ?°], they are

body

26, 27]

related to the resistance of
toward pathogens post operatively [
Jt is commonly agreed that good

control on patients’ blood sugar is

important in  preventing  wound
infection 1?2/ Special transient
organisms such as S. aurous, and

coliforms are existing on the human

skin ,they could infect the wound site

[29]

due to bad hygiene In order to

decrease the hazard of wound infection,
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persistent and effective skin

sterilization,  proper  antimicrobial
prophylaxis, careful operative technique
should be used .The hair in the surgical
incision area mustn’t be removed
except if removal is essential for the
operation, if removed it must done by
clipper just before operation. Skin
sterilization during operation is very

"

important, not only that the

antibacterial solution used has broad
spectrum properties, but also that it
should be correctly applied" Y. "Other
strategies used to decrease bacterial
into the incision

passage surgical

include the wuse of antiseptic
impregnated adhesive drapes and/or
novel cyanoacrylate-based skin sealants
that are applied over the skin to prevent
mobilization of residual skin flora

including those set in in hair follicles
n[31]

Proteus species are a Gram -negative,
facultative anaerobic pathogens. It has a
urease activity and swarming motility.
Proteus mirabilis is a reason of 90% of
total Proteus infection in human being.
It’s usually distributed in water and soil

321 It may also cause surgical site
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infection, pneumonia, and sepsis
particularly in hospitalized patient P21t
can travel outward the surface of solid
media by a kind of group motility
named swarming. Proteus bacteria’s are
mostly associated with infections of the
urinary tract, mostly in complicated or
tract

catheter-associated urinary

infections 1331,

AIM AND OBJECTIVE OF THE
STUDY

To assess the effect of different
antibiotics administration and other

factors on post cesarean wound
infection among patients attended Al -
Batool hospital in Mosul city.
PATIENTS AND METHODS

Study design

A prospective cohort study

Study population

This is a prospective cohort study
carried out in AL-Batool hospital in
Mosul city ,we select a low risk elective
cesarean section operations to exclude
labor related risk factors of infection, to
find a real predisposing factors of
wound infection and microbiological
profile, Our research involved 150

women who admitted to the surgical
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ward for elective cesarean section in
Al-Batool hospital Mosul, Iraq, during
the 6
(1\12\2019_1\6\2020)

months  period  from
,L100 patients
received preoperative cefotaxime lgm
IV.( half hour before surgery) ,we
divided into 2groups group 1 received
single dose, group2 received multiple
dose (Ist dose half hour before
operation 2nd dose 12 hour after 1st
dose then oral cefexim 400mg daily
Sdays post operation). last 50 patients
received

Group3 post-operative

cefotaxime (without pre-operative
dose)lgm every 12hours IV. 2days then
start oral cefexim(3rd generation
cephalosporin) 400mg daily for five
days .Each patient in the study was
observed for sign of wound infection
for 30days post operation, we compare
between three groups to find the effect
and role of antibiotics administration in
prevention of SSI. The demographic
documents of the patients, diagnostic
criteria and other criteria including
associated risks factors (i.e. Obesity,
anemia ,smoking, PET..), the duration
use

of surgery, of prophylactic

antibiotics, clinical assessment of
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wound (it consider infected if there is
redness or purulent discharge , swelling
and fever), and laboratory findings
documented on a data sheet. According
to WHO recommendation good ANC
defined as patients has more than 5
visits, medium ANC between (3-5)
visits, un-booked (Bad) ANC those who
seeking medical advice during last
month of pregnancy. Socioeconomic
status was broken into 3 levels (high,
middle and low),

it 1S commonly

theorized as a combination of

economic, social and work status
measured by income, education
&occupation respectively. "Obesity

prior to pregnancy as categorized by the
WHO BMI
"BMI(25-30)kg/m2
,BMI(30-35)Obese
40)Obese

classification system",
weight
1,BMI(35-

BMI(>40)obese

over
class

class2,
class3)" .The inclusion criteria were full
term pregnant women with elective
cesarean section operated upon at AL-
Batool hospital. Exclusion criteria:
emergency cesarean section, preterm
pregnant women, patients allergic to
cefotaxime, those operated outside AL-

Batool hospital ,surgeries lasting more
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than 2.5 hours, patients suffering from
diabetes mellitus ,patients who died
during or after operation within 30days
of surgery.

Sample collection

Swabs taken in lab.

are by

bacteriologist with sterilized cotton
swab dipped with sterilized buffered
transport medium then a quartier sized
area is wiped in a circular motion, the
swab is putted in a vial enclosing (2 ml)
of the transport media, then transferred
to the microbiologist then plated 2
hours, and then plated into5% blood
agar and selective media for separation

of Gm. positive coca, Gram-negative

rods.
Examination of specimens

The swabs are used to make direct
smears they stained by Gram stain for
bacterial analysis. Plates are incubated
at 37°C for 48 hours. Microorganisms
are recognized by standard laboratory
ways .the antibiotic’s sensitivity is
complete by diffusion disk test made
for all the isolates with the technique
suggested in CLST "clinical and
laboratory standard institute".Antibiotic
disks realistic

are to every plate
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Afterwards incubated at 37C° for 24

hours, the inhibition zone size 1is
determined .The patients receive the

appropriate antibiotics after that.

RESULTS

The total (150) cases elective caesarean
sections were followed-up for 30
postoperative days. First 50 patients
were randomized to (groupl), 2™ fifty
(group2), last fifty (group 3) according
to route of antibiotic administration as
mentioned above. The demographic
data for groupl were compared with
group2 the result of the present study
suggest no significant differences in
wound infection between two groups
(5% in both groups), whereas high rate
of surgical site infection happened in
group 3 who received multiple doses of
post-operative antibiotic only without
preoperative dose (20% of wound
infection),with statistically significant
p-value (0.014) as show in Fig.(1).So
administering  multiple doses  of
antibiotics post cesarean section did not
reduce the risk of post cesarean
infection, the characteristics of the

study sampled women is shown in
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Table (1) Obesity before pregnancy (as
categorized by WHO .BMI
classification  system) show a
statistically significant factor for wound
infection P-value( 0.001),whereas age,
operative time, residence (urban or
rural) ,ANC have not statistically
significant factors(according to WHO
recommendation, minimal antenatal
care less than 3visits in whole
pregnancy, moderate antenatal care (3-
5) visits, and good ANC more than
Svisits to health centers during
pregnancy) . The operative staff
information in the study sampled

groups are shown in table (2) including

the grade of surgeon, no .of staff in

operating theater and duration of
surgery have not statistically
significant factors in wound infection.
Maternal risk factors of SSI showed in
table (3); anemia, PET, UTI, number of
previous cesarean section were not
statistically associated with wound
infection, Analysis of the results
demonstrated two types of pathogens
were identified in culture results of the
infected wounds, Staphylococcus 17/20
(85%) and proteus3/20 (15%).The
incidence rate of surgical site infections
after surgery was 20\150 (13.3%) and
no. of the superficial infections were

17/20 (85%), whereas no. of deep
infections 3/20 (15%).

Table (1): Characteristics of the study sampled women.

Group I Group I1 Group III
Parameters P-value*

Mean £+ SD Mean £+ SD Mean + SD
No. of women 50 50 50 -—-
Age (years) 280+444 269 +4.84 266+444 0.269
BMI (kg/m?) 205+2.14 28.6+484B 1279+198B 0.001
Operative time

34.0+594 323+994 31.5+3.14 0.181
(min)
Time of antibiotics

174+52 17.0+ 6.3 - 0.178
prior to surgery
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(min)
No. (%) No. (%) No. (%) -

Residence

Urban 25 (50.0) 30 (60.0) 29 (58.0)

Rural 25 (50.0) 20 (40.0) 21 (42.0) 0207
Antenatal care

Un booked |7 (14.0) 1 (2.0) 4 (8.0)

Minimal 13 (26.0) 6 (12.0) 14 (28.0)

Moderate 22 (44.0) 33 (66.0) 23 (46.0) 0088

Good 8 (16.0) 10 (20.0) 9 (18.0)

* One-way ANOVA-test was used for comparison in quantities variables whereas

for cat goral data Chi-square test was used.

Table (2): The operative staff information

Group I Group II Group III P-
Items
No. % No. % No. % value®
Grade of surgeon
Licensed 30 60.0 (29 58.0 |32 64.0
0.822
Resident 20 40.0 |21 420 |18 36.0
No. of staff
<6 12 240 |24 48.0 |18 36.0
0.057
> 6 38 76.0 |26 52.0 |32 64.0

* Chi-square test was applied.

50
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Table (3): Maternal risk factors of SSI among cesarean section cases and control

Group I Group IT  |Group III
Parameters P-value*

No. (%) No. (%) No. (%)
Anemia 4 (8.0) 3(6.0) 8 (16.0) 0.211
Obesity 22 (44.0) 7 (14.0) 9 (18.0) 0.001
UTI 2 (4.0 4 (8.0) 4 (8.0) 0.624
PET 8 (16.0) 2 (4.0) 4 (8.0) 0.111
Previous scar 35(70.0) 25 (50.0) 26 (52.0) 0.084

* Chi-square test was applied

25%

20%

15%

10%

5%

0%

Group |

Wo

und infection

P=0.014
Group Il Group i

Figure (1): Percentages of wound infection in cesarean section sampled women.

DESCUSSION pre- operative prophylactic antibiotic)
SSI 1s the commonest nosocomial and 20% in group3 patients who don’t
infection after surgery, in this research received pre- operative antibiotics with
the rate of SSI after cesarean operations P-value 0.014 as show in figure (1),it is
was 5% in group 1&2( patients received within the range of reported ratio of

51
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caesarean SSIs globally; the global ratio
differ between low ratios of infection of
2.1% in the United States** , high-level
rates of 16% and 23.5% in Irish and
Brazilian studies, in that order 3¢
and to higher rate 48% in a resource-
restricted Tanzanian hospital®”\It is
comforting result especially that we are
working in hospital with lowly system
of hospitals (shortage of tools and
essential exact

materials to keep

guidelines for asepsis),although we
select a low risk elective cesarean
section operations and exclude labor
related risk factors of infection .

This research is in contract with a
recent research conducted at Jordanian
university hospital 8/ showed that a
main problem is in the method of
antibiotic prophylaxis. In the current
results, a significant modification to the
surgical antibiotic prophylaxis
management should limit the usage of
non-indicated postoperative antibiotic
treatment, because we have not noticed
a difference in the ratio of SSIs between
women who used a single dose of
preoperative antibiotics and those who

continued to receive antibiotics after

52

operation (incidence of wound infection
5% 1in both groups as show in figurel).
This recommendation is strengthened
by the ASHP (American Society of
Health System Pharmacists)guidelines
and by several authors who have proven
that “using a single prophylactic dose
(regardless of the type of antibiotic)
was at least as effective, if not superior,
to administering multiple doses in
falling infectious caesarean
complications”. Use and misuse of
antibiotic not only affect individual
patient but also affect hospitals and
community environment. Balanced use
of antibiotics limit the appearance and
spread of bacterial resistance and limit
long term effects on new born as a
result of changes in gut micro biome.

At Jordanian university hospital study
381 obese women, organize a special
subpopulation that needs wide study.
Jordanian teaching hospital outcomes
indicated a 4-fold surge in the hazard of
SSIs in obese patients (BMI >36);this
finding was in agreement with the
results recounted in our study, the BMI
significantly

associated with post

cesarean wound infection P-value 0.001
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as show in table (1&3), the association
between obesity and an high risk of
wound infection could be clarified by a
low tissue concentration of the drugs in
obese women, because of high volume
of distribution and the clearance |,
requiring an increase in the antibiotic
dosage. Anemia was wused as a
replacement indicator for malnutrition.
A cut-off of hemoglobin less than 10
mg/dl was taken to describe anemia,
low hemoglobin may cause hypoxia
and damage in surgical and tissue
oxygenation then reduced healing to
increase wound infection although
anemia not significantly associated with
SSI in this study. Table (3)

Like other studies, staphylococcal
bacteria were the dominate kind of
infecting pathogens, in this study it
produce 85%, in the result reported

391 the most largest isolate

from India [
was Staphylococcus (37%). also in the
Taif, Saudi Arabia study [° the greatest
commonly isolated bacteria were
Staphylococcus species, which can be
clarified by its presence in the skin as
normal flora and can thus go into deep

site during surgery. Proteus species

53

causes 15% of SSI in current study, this
may be due to sharing single WC by the
patients pre and post operatively in Al-
Batool caravan hospital, or due to use
catheter pre-operatively, This difference
site

in the spreading of surgical

infection bacteria may be due to
difference in common nosocomial
pathogens occupant, difference in rule
of infection control and prevention

between hospitals and countries.

CONCLUSION

Surgical site infection after cesarean

section 1S an important cause of
maternal morbidity and cause huge
impact on health care system .This
study confirm that preoperative
antibiotic prophylaxis reduce wound
infection in addition to its cost effective
value .In this study the key risk factor
was high body mass index so those
patients need special pre, intra and
postoperative care .The major pathogen
was staph. aureus which need
recognition of patient related factors
and follow proper intraoperative aseptic

measurcs.
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