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Abstract

Background: Surgical antimicrobial prophylaxis refers to a brief course of antibiotic given just before surgery. Surgical site infec-
tion increases the hospital stay and prophylaxis has the potential to shorten hospital stay and fasten return to normal activity after
discharge from the hospital. Therefore, the present study was undertaken to observe and analyse antimicrobial prescription pattern
in patients that had undergone surgery at a tertiary care hospital.
Methods: This was a prospective case series study, with 200 patients irrespective of age or gender, presented to the surgical wards
of a tertiary hospital and undergoing surgical intervention, conducted from October 2016 to April 2017. Permission of the institu-
tional ethics committee was obtained before commencement of the study. Data was collected from all patients with the help of
predesigned, pretested, and structured questionnaires. By comparison with international guidelines and national guidelines, the
antibiotic prescription patterns were assessed. The researchers also observed whether a fixed protocol was followed for antimicro-
bial use for surgical prophylaxis.
Results: Overall, 200 patients were studied, with a mean age of 40.2 and a range of 23 to 70 years old with 64% being males and
36% being females. The surgeries of these patients were hernioplast 36%, PCNL 8%, haemorrhoidectomy 20%, appendicectomy 4%,
hydrocoel surgery 16%, lipoma excision 12%, and cholecystectomy 4%. The percentages of antibiotics used for these surgeries were
cefotaxime 44%, amikacin 88%, ceftriaxone 52%, metronidazole 30%, and cefixime 54%. These were then compared with the Interna-
tional and National guidelines for surgical prophylaxis.
Conclusions: Third generation cephalosporins were the preferred antibiotics for pre-operative use as well as for use in combination
with aminoglycoside and metronidazole for better postoperative antibiotic coverage. This seems to be due to multiple factors in
Indian settings, which makes Indian practitioners administer antibiotics for a prolonged duration.
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1. Background

Antibiotics are substances, which are obtained from
one microorganism and prove fatal for other microorgan-
ism at low concentration. Antibiotics can either destroy 2
organisms (bactericidal) or prevent multiplication (bacte-
riostatic).

Antibiotics have 2 indications in surgery:

- To treat established infections.

- To prevent postoperative infections.

Surgical antimicrobial prophylaxis refers to a brief
course of antibiotics given just before surgery. Surgical
site infection (SSI) increases hospital stay and prophylaxis
has the potential to shorten hospital stay and fasten re-
turn to normal activity after discharge from the hospital
(1). There is inadequate scientific evidence to determine

which groups of antimicrobials are most effective for an-
timicrobial prophylaxis.

The goals of prophylactic antimicrobial administra-
tion of antimicrobial agents to surgical patients are:

- To reduce incidence of surgical site infection.
- Use antibiotics in a manner that is supported by inci-

dence of effectiveness.
- Minimize the effect of antibiotic on the patient’s nor-

mal bacterial flora.
- Minimize adverse effects.
- Cause minimal change to the patient’s host defences.
Surgeries can be categorized to four classes with in-

creasing infection of bacterial contamination and subse-
quent incidence of postoperative infections (2):

- Clean wound; these are not inflamed or contaminated
and do not involve surgeries on an internal organ.
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- Clean-contaminated wounds; these have no evidence
of infection at the time of surgery but do involve surgeries
on an internal organ.

- Contaminated wounds; these involve operating on an
internal with spilling of contents from the organ into the
wound.

- Dirty wound; these are wounds in which a known in-
fection is present at the time of surgery.

Although a wide range of organisms can cause infec-
tions in surgical patients, antimicrobial agents that are
prescribed should protect all expected infections consid-
ering the local resistance pattern and cost of drugs; thus,
narrow spectrum and less expensive antimicrobial agents
should be the first choice for prophylaxis during surgery
(3).

Therefore, the present study was undertaken to ob-
serve and analyse antimicrobial prescription pattern in pa-
tients undergoing surgery in tertiary care hospitals and
compare them with International (4) and National guide-
lines (5), which may provide benefit to a large portion of
the population.

2. Methods

This prospective case series study was conducted from
October 2016 to April 2017, at a tertiary care hospital in
Navi-Mumbai. Two hundred cases presented to the sur-
gical wards of this tertiary level hospital and undergo-
ing surgical intervention were included. Permission of
the institutional ethics committee was taken before com-
mencement of the study. An informed written consent was
taken from each patient before being included in the study.
Those, who did not undergo a surgical intervention and
those, who did not give consent for participation were ex-
cluded from the study.

This study compared the antibiotics prescribed in the
surgical wards with the international guidelines (devel-
oped jointly by the American society of health-system
pharmacists [ASHP], the infectious diseases society of
America [IDSA], the surgical infection society [SIS], and the
society for healthcare epidemiology of America [SHEA]) (4)
and national guidelines (developed by national centre for
disease control) (5) and observed whether a fixed proto-
col was followed for antimicrobial use for surgical prophy-
laxis.

The antibiotics prescribed for every individual patient
were noted in detail (route, dose and duration) in the case
record form followed up by analysis of the prescription
pattern. It was also attempted to analyse the percentage
of drugs prescribed by generic names. Data was entered
in the MS-Excel software. Numerical data was summarized

using means. Categorical data was summarized using per-
centages.

3. Results

A total of 200 patients in the Surgery wards were stud-
ied, with a gender ratio of males 64%: females 36%. Average
age was 40.2 years old with a range of 23 to 70 years.

Types of surgeries performed are shown in Figure 1.
All surgeries were further categorized as per absence or

presence of infection before surgery (Haley RW (2)).
Figure 2 shows the various antibiotics prescribed in the

surgical wards.
All prescribed antibiotics were listed in the national es-

sential drug list except amikacin.
Ceftriaxone (21%) was prescribed by its generic name,

all remaining drugs (79%) were prescribed by brand names.
Table 1 to Table 3 shows details of antibiotics prescribed

for various categories of surgeries.
Fixed protocols for various categories of surgeries were

not observed.

4. Discussion

The current study indicated that all patients received
3rd generation cephalosporins either alone or in combina-
tion with aminoglycoside. Metronidazole was prescribed
for contaminated surgeries of gut and gall bladder, in
which anaerobic organisms are expected to be present. It
was tried to analyse the antibiotic prescription pattern and
compare it with the patterns provided by International
guidelines (4) and national treatment guidelines (5).

It was observed that in clean surgeries i.e., in hernio-
plasty, two trends of antibiotic prophylaxis were followed.
In the first trend, cefotaxime (1 gm IV) was given ½ hour.
prior to surgery, which was followed by cefotaxime (1 gm
IV BD) and amikacin (500 mg IV BD) post surgery for 5 days.
The other trend was that ceftriaxone (1 gm IV) was given ½
hour. Prior to surgery, followed by ceftriaxone (1 gm IV BD)
and amikacin (500 mg IV BD) post surgery for 3 days; then
followed up by cefixime (500 mg Oral BD) for 5 days mak-
ing a total of 8 days. In hydrocoel surgeries, cefotaxime
(1 gm IV) was given just before surgery followed by cefo-
taxime (1 gm IV BD) and amikacin (500 mg IV BD) for 3
days. Followed by cefixime (500 mg Oral BD) for 5 days
making a total duration of 8 days. In lipoma excision, cef-
triaxone (1 gm IV) was given just before surgery followed
by post-operative cefixime (500 mg Oral BD) for 5 days.
In the international guidelines (4) and the national treat-
ment guidelines (5), using a single dose of 1st generation
cephalosporin (cefazolin) IV, just prior to surgery (within
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Figure 1. Types of Surgeries Performed
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60 minutes before starting surgery) and no post-operative
antibiotics are recommended. The most common types

of organisms affecting this category of surgery are aero-
bic gram-positive organisms (aerobic streptococci, Staphylo-
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Table 1. Clean Category of Surgery (128/200)

Pre-op Post-op Total Duration

Drug Duration Dose and Route Drug Duration Dose and Route

Hernioplasty, 72
surgeries

Cefotaxime
Single dose 1/2 hour

before surgery
1 gm IV

Cefotaxime 5 days 1 g IV BD
5 days

Amikacin 5 days 500 mg IV BD

Ceftriaxone
Single dose 1/2 hour

before surgery
1 gm IV

Ceftriaxone 3 days 1 g IV BD

8 daysAmikacin 3 days 500 mg IV BD

Cefixime 5 days 500 mg Oral BD

Hydrocoel
surgery, 32
surgeries

Cefotaxime
Single dose 1/2 hour

before surgery
1 gm IV

Cefotaxime 3 days 1 g IV BD

8 daysAmikacin 3 days 500 mg IV BD

Cefixime 5 days 500 mg Oral BD

Lipoma excision,
24 surgeries

Ceftriaxone Single dose 1/2 hour
before surgery

1 gm IV Cefixime 5 days 500 mg Oral BD 5 days

Table 2. Clean-contaminated Category of Surgery (24/200)

Pre-op Post-op Total Duration

Drug Duration Dose and Route Drug Duration Dose and Route

PCNL, 16 surgeries Ceftriaxone
Single dose 1/2 hour

before surgery
1 gm IV

Ceftriaxone 3 days 1 g IV BD

8 daysAmikacin 3 days 500 mg IV BD

Cefixime 5 days 500 mg Oral BD

Appendicectomy,
8 surgeries

Cefotaxime
Single dose 1/2 hour

before surgery
1 gm IV

Cefotaxime 3 days 1 g IV BD

8 daysAmikacin 3 days 500 mg IV BD

Cefixime 5 days 500 mg Oral BD

Table 3. Contaminated Category of Surgery (48/200)

Pre-op Post-op Total
Duration

Drug Duration Dose and
Route

Drug Duration Dose and
Route

Haemorrhoidectomy, 40
surgeries

Ceftriaxone
Single dose 1/2

hour before
surgery

1 gm IV

Ceftriaxone 5 days 1g IV BD

5 daysAmikacin 5 days 500 mg IV BD

Metronidazole 5 days 100 mg IV TDS

Cholecystectomy, 8
surgeries

Cefotaxime
Single dose 1/2

hour before
surgery

1 gm IV

Cefotaxime 5 days 1gm IV BD

5 daysAmikacin 5 days 500 mg IV BD

Metronidazole 5 days 100 mg IV TDS

coccus species and Enterococcus species) (4), which respond
well to 1st generation cephalosporins.

In clean-contaminated surgeries, it was observed that
in appendicectomy, cefotaxime (1 gm IV) was given ½ hour
before surgery followed post operatively with cefotaxime (1
gm IV BD) and amikacin (500 mg IV BD) for 3 days; followed
by cefixime (500 mg Oral BD) for 5 days making a total du-

ration of 8 days. For PCNL, ceftriaxone (1 g IV) was given
just before surgery followed post operatively by ceftriax-
one (1gm IV BD) and amikacin (500 mg IV BD) for 3 days;
followed by cefixime (500 mg Oral BD) for 5 days making
a total duration of 8 days. In the International guidelines
(4) and the National guideline (5), a single dose of cefazolin
(1 g IV) with metronidazole (100 mg IV) or a 2nd generation
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cephalosporin cefoxitin (1 g IV) is given just prior to surgery
(within 60 minutes before starting surgery) and no post-
operative antibiotics are administered. The most common
organisms affecting this surgery are anaerobic and aerobic
gram-negative organisms (B. fragilis and E. coli) (4), which
respond well to 2nd generation cephalosporins.

For contaminated surgeries, i.e. haemorrhoidectomy,
ceftriaxone (1 gm IV) was given just before surgery. Post-
surgery, ceftriaxone (1 g IV BD), amikacin (500 mg IV BD)
and metronidazole (100 mg IV TDS) were administered
for 5 days. In cholecystectomy, cefotaxime (1 g IV) was
given just prior to surgery followed by cefotaxime (1 gm
IV BD), amikacin (500 mg IV BD), and metronidazole (100
mg IV TDS) for 5 days. In the international guidelines
(4) and the national guideline (5), a single dose of 1st
generation cephalosporin (cefazolin) with metronidazole
(100 mg IV) or a 2nd generation cephalosporin cefoxitin
(1 m IV) was given just prior to surgery (within 60 min-
utes before starting surgery) and no post-operative an-
tibiotics. If this surgery was performed at institutions
where there was increasing resistance to 1st and 2nd gen-
eration cephalosporins, then a single dose of ceftriaxone
plus metronidazole was recommended. The most com-
mon organisms affecting this type of surgery are anaer-
obes like B. fragilis and Clostridium species (4), which re-
spond well to metronidazole and aerobes like E. coli, Kleb-
siella species and Enterococci (4), which respond well to
2nd generation cephalosporins.

In Indian studies conducted by Rehan (6) and
Parulekar (7), at a tertiary care hospital, 3rd genera-
tion cephalosporins were prescribed to almost half of
all the patients, who received preoperative antibiotics
and for a prolonged duration of 5 to 10 days post surgery,
which was inappropriate according to SIGN and ASHP
guidelines. Similar studies conducted in other countries
(8-16), revealed a high frequency of prescription of antibi-
otics when not required, inappropriate choice, and use
of antibiotics for a prolonged duration. In the current
study too, a similar prescription pattern was found, where
3rd generation cephalosporins were prescribed to all pa-
tients preoperatively. Overall, 58% of participants received
ceftriaxone and 42% received cefotaxime prior to their
surgery and postoperative antibiotics were continued for
a prolonged duration of 5 to 8 days.

Prolonged antimicrobial treatment is due to the false
belief of surgeons that it provides better coverage against
SSIs in overcrowding situations, like that of this tertiary
care hospital. Along with this, low nurse to patient ratio,
lack of regular surveys of antimicrobial usage, reassess-
ment of prescribing practices, regular pharmacovigilance
and departmental and consensus meetings play impor-
tant roles for prolonged antimicrobial usage.

A protocol to administer surgical prophylaxis should
be generated for the hospital, taking into account the in-
fection rates along with the common types of infecting
organisms. Policies to formulate and promote the devel-
opment, dissemination, and adoption of evidence-based
antibiotics should be made. The policy should be simple,
clear, and implementable. There should be constant mon-
itoring with periodic audit to ensure adherence is war-
ranted. This will ensure that clear protocol based guide-
lines are followed thus minimizing resistance and over
use, as recommended by Agrawal (17) and Maria Aparecida
(18) in their studies.

4.1. Conclusion

Third generation cephalosporins were the preferred
antibiotics for pre-operative use as well as for the use in
combination with aminoglycoside and metronidazole for
better postoperative antibiotic coverage. Thus, this seems
to be due to multiple factors in Indian settings, which
makes Indian practitioners administer antibiotics for a
prolonged duration. Thus, the study documents a need
to reform the current antibiotic usage and development
of hospital-based antibiotic guidelines for rational utiliza-
tion.

Footnotes

Conflict of Interest: None declared.

Implications: To provide feedback to concerned depart-
ments, which may help in planning for policies of antibi-
otic prescription pattern.
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