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ABSTRACT

Objective: To compare the frequency of post-operative infection rate between single dose versus multiple dose antibiotic
therapy in patients undergoing laparoscopic cholecystectomy.

Study Design: Comparative prospective study.

Place and Duration of Study: Surgical Department, Combined Military Hospital, Lahore Pakistan from Oct 2017 to Feb 2020.
Methodology: Patients of both genders undergoing laparoscopic cholecystectomy for simple cholelithiasis were included.
Group-A patients underwent laparoscopic cholecystectomy using single-dose prophylactic antibiotic therapy with 2-gram 3rd
generation cephalosporin at the time of induction of anaesthesia. In contrast, Group-B patients underwent laparoscopic
cholecystectomy using 2-grams of 3rd generation Cephalosporin intravenously at the time of induction of anaesthesia
followed by intravenous 1-gram Ceftriaxone two doses 12 hours apart. All patients were followed up on the first post-
operative day, and then 1-week and 2-week follow up were done for any surgical site infection.

Results: Patients in Group-A had a mean age of 37.12+6.53 years, while patients in Group-B had a mean age of 37.74+6.40
years. The post-operative infection rate in Group-A (single dose antibiotic therapy) was seen in 08 (4.28%), while in Group-B
(multiple dose antibiotic therapies) was seen in 18 (9.63%) patients (p-value = 0.042).

Conclusion: This study concluded that the single-dose prophylactic antibiotic is as good as multiple-dose antibiotic therapy
used as prophylaxis for the prevention of post-operative infection rate among patients with cholecystectomy done via the
laparoscopic method.
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INTRODUCTION

Gallstones disease or cholelithiasis affects about
10% to 15% of the adult population of the world.
Cholelithiasis was once considered a disease of the
western population, but now it is becoming prevalent
in developing countries due to changes in food habits.!
In most cases, gall stones do not cause symptoms
and are detected incidentally during an abdominal
ultrasound.?

Several surgical procedures have been introduced
for gallstone disease since the mid of the last century.
The introduction of minimally invasive Laparoscopic
cholecystectomy in 1989 increased the number of
people undergoing gall bladder removal surgery
manifolds.? Cholecystectomy has been a routinely per-
formed procedure in surgical departments worldwide.
The laparoscopically done procedure has become the
gold standard and a popular alternative to open
cholecystectomy in benign gallbladder diseases like
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cholelithiasis.

Surgical site infections (SSIs) remain a common
cause of various complications in the modern era.
These infections are the third most common hospital-
acquired infections and constitute 1/5th of all health-
care associated infections. These surgery-related infec-
tions may pose a burden on the health system, hospi-
tals and the patients and may lead to serious health-
related consequences as well. Secondly, the injudicious
use of antibiotics has also been related to many
problems for patients and systems and plays a major
role in multidrug-resistant bacteria. Over the past few
years, emphasis has been laid on using fewer and
single-dose antibacterial medications in order to avoid
non-judicious use of antibiotics in surgical patients.>

In 2013 all the relevant organizations in the USA
reached a consensus regarding the use of antibiotics in
surgical patients and advocated the wuse of
Cephalosporins as prophylactic antibiotics. The reason
is that they are safe, effective, non-toxic, and have
excellent antimicrobial activity and good tissue penet-
ration.> Sutariya ef al. in their study, revealed that the
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rate of SSI in the single dose Group was 4.4%, whereas
that in the multiple-dose prophylactic antibiotic Group
was 3.3%. This difference was statistically significant,
suggesting that both single or multiple-dose antibiotics
have been equally effective in terms of rate of post-
operative SSL.® similar to findings by Kumar et al.”
However, these findings were contrary to the study by
Abro et al. concluded that multiple doses of antibiotics
should be wused instead of single-dose antibiotic
prophylaxis to prevent surgical site infections. The
incidence between single versus multiple dose Groups
was 9.6% versus 6.7 %, respectively (p=0.004).8

The objective of this study was to determine the
efficacy of single-dose prophylactic antibiotic therapy
against the practice in vogue in our hospital of using
multiple-dose antibiotic therapy, which will help
reduce the costs of antibiotics as well as avoid adverse
side effects associated with antibiotic use and will also
reduce the development of resistant strains.

METHODOLOGY

This Comparative prospective study was conduc-
ted at Surgical Department, Combined Military Hospi-
tal, Lahore, from October 2017 to February 2020. The
sample size was calculated using the WHO sample size
calculator using anticipated population propor-tion-1
= 9.6%,% and Anticipated population proportion-2 =
3.3%6. Therefore, the minimum sample size in each
Group was calculated as (n) = 187 patients. A total of
374 patients were recruited for the study after calcula-
ting the sample size. Non-probability, consecutive
sampling was used to gather the sample for this study.

A total of 374 patients from Combined Military
Hospital, Lahore Pakistan, were admitted to surgical
wards undergoing elective laparoscopic cholecystec-
tomy for gallstone disease who met the inclusion and
exclusion criteria and were enrolled in the study after
taking permission from the hospital ethical review
committee (IREB letter no.175/2020). In addition,
written informed consent was taken from patients
included in the study.

Inclusion Criteria: Patients of both genders under-
going elective standard 4-port laparoscopic cholecy-
stectomy between 20 to 60 years with uncomplicated
cholelithiasis were included in the study.

Exclusion Criteria: Patients with multiple co-morbid,
Ca gall bladder, complicated cholelithiasis and ASA IV
& V were excluded from the study.

The lottery method was used for randomization
and dividing the patients into two Groups. Group-A

patients were undergone laparoscopic cholecystectomy
using single-dose prophylactic antibiotic therapy with
2-gram 3rd generation Cephalosporins at the time of
induction of anaesthesia. In contrast, Group-B patients
were undergone laparoscopic cholecystectomy using 2-
grams of 3rd generation cephalosporin intravenously
at the time of induction of anaesthesia followed by
intravenous 1-gram Ceftriaxone two doses 12 hours
apart. Operative times of all the patients were recor-
ded, and postoperatively, all the patients were obser-
ved for post-operative infection. All patients were
followed up on the first post-operative day, and then
1-week and 2-week follow-up was done for any SSL
Patients developing a fever, port-site redness and
tenderness, wound discharge, wound gape, and
wound abscess was considered SSI. Data in both
Groups was recorded on a predesigned proforma.

Statistical Package for Social Sciences (SPSS) ver-
sion 23.0 was used for the data analysis. Mean and
standard deviation were calculated for the quantitative
variables, i.e., age. Qualitative variables like gender
were measured in terms of frequency percentages. The
chi-square test was used to compare the infection rate
in a single dose and multiple dose antibiotic Groups.
The p-value of £0.05 was taken as significant.

RESULTS

A total of 374 patients were included in the study,
287 (76.74%) were female, and 87 (23.26%) were males.
The mean age of all the study participants was
37.55+6.43 years, with Group-A patients having
37.12+6.53 years and Group-B having 37.74+6.40 years.
The mean BMI was 29.26+2.41 kg/m?2. The post-
operative infection rate in Group-A (single dose
antibiotic therapy) was seen in 08 (4.28%), while in
Group-B (multiple dose antibiotic therapies) was seen
in 18 (9.63%) patients, as shown in Table-I1 (p-value =
0.042).

Table-I: Comparison of Frequency of post-operative Infection
rate between Single Dose Versus Multiple Dose Antibiotic
Therapy in Patients Undergoing Laparoscopic Cholecystectomy
(n=374)

Group- A Group- B o
(n=187) (n=187) g
n(%) n(%) value
Post-Operative | Yes 08 (4.28) 18 (9.63)
InfectionRate | No | 179 (95.72) 169 (90.37) | 0.042

Association of post-operative infection rate with
res-pect to age and gender was shown in Tables-II &
111, respectively.
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Table-II: Post-operative Infection rate with respect to Age(n=374)

Age of Group- A (n=187) Group- B (n=187)
Patients Post-operative Post-operative
(Years) infection rate infection rate P
value
Yes No Yes No
n(%) n (%) n(%) n(%)
20-40 04 (2.13) | 127 (67.9) | 12(6.4) | 119 (63.6) | 0.039
41-60 04 (2.13) | 152 (81.3) | 06(3.2) | 50 (26.7) | 0.508
Table-III: Post-operative Infection rate with respect to
Gender(n=374)
Group- A (n=187) Group- B (n=187)
Post-Operative Post-Operative
Infection Rate Infection Rate P
Gender value
Yes No Yes No
n(%) n(%) n(%) n(%)
Male 01(0.53) | 42(22.45) | 03(1.6) 41(219) | 0317
Female | 07 (3.74) | 137 (73.3) | 15(8.1) 128 (68.4) | 0.073

Association of post-operative infection rate with
respect to BMI and ASA status was shown in Tables-IV
& V, respectively.

Table-IV: Post-Operative Infection rate with respect to Body
Mass Index(n=374)

Group- A (n=187) Group- B (n=187)
Body Mass Post-Operative Post-Operative
Index Infection Rate Infection Rate l;'
(kg/m?) Yes No Yes No vae
n(%) n(%) n(%) n (%)
<27 02 (1.06) | 55(2941) | 07(3.7) | 55(29.4) | 0317
>27 06(3.2) | 124 (66.3) | 11(5.8) | 114 (60.9) | 0.073

Table-V: Post-Operative Infection Rate with Respect to ASA
Status(n=374)

Group- A (n=187) Group- B (n=187)
Asa Post-Operative Post-Operative 5
Infection Rate Infection Rate P
Status value
Yes No Yes No
n (%) n(%) n(%) n(%)
I 01 (0.53) 78 (41.7) 04 (2.13) 74 (39.5) | 0.168
I 05 (2.7) 74 (39.5) 11 (5.8) 69 (36.8) | 0.120
111 02 (1.06) | 27(14.4) 03 (1.6) 26 (13.9) | 0.640
DISCUSSION

This is the era of laparoscopic surgery because its
minimally invasive approach causes less trauma to the
patients. Patients with any health-related condi-tions
or doing any difficult jobs may undergo this type of
surgery and recover in less time than the conven-tional
methods. Surgical site infections have always been a
problem for surgeons after surgery involving any body
part. Patients can have increased morbidity and mor-
tality after the surgery if they suffer from infections.?

Surgical site infection may ruin all the hard work
done by the surgeon during the surgery. Multiple
studies have concluded that prophylactic antibiotic use
has not effectively prevented surgical site infections.*-

13 Multiple factors should be considered in order to
find the right antibiotic to be used for surgical site
infections. Targeted therapy with the safety of the
patient in terms of side effect profile should be the
most important consideration. Single antibiotic with a
long half-life and minimum effective dose and dosing
schedule may be the best option in most cases where
appropriate.l4

We conducted this study to compare the fre-
quency of post-operative infection rate between single
dose versus multiple dose antibiotic therapy in pa-
tients undergoing laparoscopic cholecystectomy. The
age range in this study was from 20 to 60 years, with a
mean age of 37.55£6.43 years. The mean age of patients
in Group-A was 37.12+6.53 years, and in Group-B was
37.74+6.40 years. The majority of the patients, 262
(70.05%), were between 20 to 40 years of age. Out of
these 374 patients, 287 (76.74%) were female, and 87
(23.26%) were males, with a male to female ratio of
1:3.3.

Post-operative infection rate in Group-A (single
dose antibiotic therapy) was seen in 08 (4.28 %) while in
Group-B (multiple dose antibiotic therapies) was seen
in 18 (9.63%) patients (p-value = 0.042). The study by
Sutariya et al.® revealed that the rate of SSI in single
dose Group was 4.4%, whereas that in the multiple-
dose prophylactic antibiotic Group was 3.3%, and the
rate of infection in both the Groups was found to be
statistically insignificant suggesting that single-dose
antibiotic is as effective as multiple-dose antibiotics in
terms of rate of post-operative SSI¢ Similar to findings
by Kumar et al.”

In a study by Gallaghar et al. patients receiving
multiple-dose antibiotics had slightly fewer infection
rates than patients with single-dose antibiotics. How-
ever, the cost of multiple-dose antibiotics was six times
higher than the cost of single-dose antibiotics.* Kee-
ping in view their results and then our analysis, deve-
loping countries like ours need to quantify the risk
versus benefit ratio in order to device local guidelines
regarding prophylactic use of antibiotics in surgical
procedures especially minimally invasive surgeries
like laparoscopic cholecystectomy.

Nooyen et al. compared single and multiple doses
for a three-day antibiotic course and found no statisti-
cally significant difference in preventing post-surgical
infections.’® Eduardo et al. studied more than 1000
patients and concluded that single-dose antibiotic has
been equally effective as multiple-dose to prevent
surgical site infections among patients undergoing
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cardiothoracic surgery.l® Abro et al. in a local study,
summarized findings different from those mentioned
earlier studied and concluded that multiple-dose anti-
biotics are more effective than singledose antibiotics in
preventing surgical infections.?

Kufman et al. long ago, 184 conducted rando-
mized controlled trials with gentamycin versus pla-
cebo. Gentamycin was given as a single dose and had a
clear advantage over placebo for preventing surgical
site infections.!” Single dose of antibiotics emerged as
equally effective, more cost-friendly, well tolerated and
a preferred option as compared to multiple dose anti-
biotics in minimally invasive surgeries like laparo-
scopic cholesystecotmy.18

Meijer et al.'® conducted a randomized, controlled,
double-blind, multicenter trial, and they did not find
any significant difference between the one-dose and
multiple dose regimens in preventing post-operative
wound infection. However, Waldvogel et al.20 have
suggested that SSI may be found even in clean surgery
as numerous microbial factors play a role, and anti-
biotic prophylaxis for not more than 24 hours is
sufficient to prevent it as the critical period for the
development of infection is short. Therefore, the unne-
cessarily long post-operative antibiotic regimen should
be avoided, and hospital costs should be lowered with
single-shot antibiotics in clean and clean-contaminated
surgeries.

CONCLUSION

This study concluded that the single-dose prophylactic
antibiotic is as good as multiple-dose prophylactic antibiotic
therapy in preventing post-operative infection rates in
patients undergoing laparoscopic cholecystectomy.
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