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Abstract
Background  Surgical antibiotic prophylaxis (SAP) has become the standard of care in orthopaedic surgery. Inappropriate 
usage of antibiotics (dosage, strength, and/or administration time and duration) can inadvertently result in superadded infec-
tions and antimicrobial resistance. The purpose of this study was to document and analyse the prescription patterns for SAP, 
and to investigate the factors associated with divergence from standard guidelines.
Methods  We conducted an online cross-sectional questionnaire-based study to collect information about the SAP practices 
of the members of the Indian Orthopaedic Association (IOA) using Google forms. A link to the questionnaire was sent by 
e-mails.
Results  The overall response rate was 5.73%. While 97.3% respondents practised SAP routinely, the practice was not aligned 
with standard guidelines’ recommendations. There was heterogeneity in the use of SAP in terms of choice of antibiotic(s), 
number of co-prescribed drugs, single- versus multiple-dose regimens, and the duration of therapy. The prescription practice 
patterns showed that orthopaedic surgeons almost always used broad-spectrum antibiotics for long durations, regardless of 
the type of surgery.
Conclusion  While Orthopaedic surgeons in India are practicing SAP, the pattern of antibiotic usage is heterogeneous. Vari-
ations were noted in the choice of antibiotics for different types of surgeries, time of administration, duration of usage in the 
postoperative period as well as co-prescriptions. This study highlights the urgent need for a comprehensive, rational, and 
robust national SAP policy for orthopaedic surgeries.

Keywords  Surgical antibiotic prophylaxis · Elective surgery · Trauma surgery · Antibiotic · Prescription practice · 
Perioperative antibiotic prophylaxis · Surgical site infection · Orthopaedic association

Introduction

Surgical site infections (SSI) are associated with sig-
nificant morbidity and mortality. Perioperative antibiotic 
prophylaxis, also frequently known as surgical antibiotic 
prophylaxis (SAP), is prescribed with the aim to reduce 
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the infection risk in conditions when the internal tissues 
are exposed to the external environment and has become 
the standard of care in orthopaedic surgery especially for 
cases involving the insertion of orthopaedic implants, as 
the infection once established becomes difficult to eradi-
cate due to biofilm formation over the implanted foreign 
material [1]. The development of SSI is multifactorial with 
the number of bacteria present in the surgical wound being 
an important factor. SAP tries to decrease and delay the 
bacterial growth allowing the host immune mechanisms to 
prevent establishment of any infection.

The choice of antimicrobial agent and its duration of 
administration, to an extent, remains a matter of personal 
choice as local community standards, bacterial resistance, 
and local bacterial flora alter the antibiotic prophylaxis 
that is required [2]. It has been reported that antibiotics 
are frequently administered inappropriately (strength, dos-
age, time/duration) which can then result in their increased 
usage, increased costs and prolonged hospitalisation. The 
risk of superadded infection and the possibility of antimi-
crobial resistance (AMR) are increased too [3]. With the 
limited availability of therapeutic choices, it is imperative 
to restrict usage of broad-spectrum antibiotics [2]. Admin-
istration of SAP is an important component of the WHO 
surgical safety check list which is used for the prevention 
of complications [4].

Establishing a rational antibiotic policy is the first step 
to tackle the imprudent use of antibiotics. In countries 
where no formal policy on prescription of prophylactic 
antibiotics exists, or its recommendations are not strictly 
adhered to, the choices are often driven by individual or 
treating team’s cumulative experiences. In some counties 
with existing SAP guidelines/policies, attempts are being 
made to assess the compliance to those guidelines [1, 5–9]. 
In India, there have been sporadic attempts limited to a 
few hospitals [2, 10–12]. In 2017, the ministry of health 
and family welfare, Government of India, puts forward its 
strategy to deal with increasing AMR [13]. However, its 
on-field implementation has not been visible due to vari-
ous reasons, one of the factors being lack of involvement 
of the major stakeholders [14].

An increased national emphasis on AMR and antibiotic 
stewardship has driven re-evaluation of antibiotic use in all 
areas of medicine, including orthopaedic trauma [15]. Ana-
lysing the existing variability in prescription practices is the 
first step towards understanding ‘evidence–practice gap’. To 
explore this discrepancy, a nationwide survey among ortho-
paedic surgeons registered with the Indian Orthopaedic 
Association (IOA) regarding SAP prescription practices in 
routine clinical situations was conducted. The purpose of 
the survey was to document and analyse the prescription 
patterns for SAP, and to investigate the factors associated 
with divergence, if any, from standard guidelines.

Materials and Methods

This cross-sectional questionnaire-based study was con-
ducted after Institutional Review Board and ethics com-
mittee approval (IHEC-LOP/2020/IM0243). The study 
was designed to be anonymous and no personal details like 
name, phone number or address were sought, to maintain 
data confidentiality and maximise participation. The inclu-
sion criteria were consent from the responding surgeons. 
There were no exclusion criteria. The participation of the 
respondents was voluntary, and no incentives of any sort 
were offered in lieu of their participation.

A web-based questionnaire was developed using Google 
Forms (Google LLC, California) which is free for non-
commercial use. It consisted of a total of 23 questions 
enquiring about the respondents’ age, experience, their 
workplace, major field of orthopaedic practice, preferred 
number and type of antibiotic for SAP for elective cases 
and for open fractures. Additionally, the pattern of pre-
scription of antibiotics in the perioperative period as well 
as co-prescription of other drugs was enquired. The ques-
tionnaire was circulated internally within the department 
of Orthopaedics and among colleagues of other special-
ties to examine the comprehensibility of the questions 
and to iron out ambiguities. Trial runs were performed 
to ensure that the questionnaire could be filled without 
glitches. Once satisfied, the collected data was cleared 
from the database. A link to the questionnaire was gener-
ated and was sent by e-mail to the members of the IOA 
along with a participant information sheet detailing the 
objectives of the study, information on the confidentiality 
of the data and the details of investigators to be contacted 
for any clarification. The e-mails were sent by three of 
the investigators from their own e-mail addresses starting 
from 8th March 2020. Two reminder e-mails requesting 
for participation were sent at an interval of two weeks 
to maximise the responses. However, the exact timelines 
were not notified to the participants. The first question of 
the questionnaire requested for consent for participation 
and only those respondents who consented could proceed 
further with other questions. After the first question, there 
were 22 mandatory questions, of which two had branching 
options. While the respondents had the option to review 
their responses prior to submission, a further change of 
ones’ response was not possible after the final submission. 
The questionnaire could be submitted only when all the 
mandatory questions were answered.

The automatically collected data were exported as 
a Microsoft Excel spreadsheet (Microsoft corp., Red-
mond, PA). All the responses were scanned for their 
completeness, and those responses where the participant 
had not consented and where the responses were either 
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inappropriate or were duplicate, were excluded. Entries 
with the exact same responses and consecutive time 
stamps were considered to be duplicates and only one 
entry was considered for further analysis, which was done 
using SPSS version 26 (IBM Corp., Armonk, NY) and 
R Studio desktop (free version, R Studio, Boston, MA). 
The frequency of responses of individual questions was 
reported as numbers (percentages). In case of continuous 
variables, the result was reported in terms of mean, median 
and standard deviation. Fisher’s exact test and Chi-square 
test were used to examine the significance of the associa-
tion (contingency) between categorical variables. Further, 
statistical tests used were ANOVA for continuous vari-
ables and Kruskal–Wallis test for categorical variables. 
Statistical significance was set at ‘p’ < 0.05.

Results

7469 members of the IOA were contacted though e-mails; 
362 e-mails could not be delivered due to technical reasons 
from the e-mail hosting sites. The details of the methodology 
adopted for data collection and analysis are shown in Fig. 1. 
The overall response rate to the survey was 5.73%. Table 1 
summarises the demographic details of the respondents. The 
details of prescription practices of the respondents for SAP 
are shown in Table 2. Table 3 shows the details of antibiotic 
prophylaxis for open fractures.

An inclination was noted for using more than one antibi-
otic when implant surgery was performed. Of the respond-
ents whose major field of practice was trauma surgery and 
arthroplasty, 73.54% and 83.33%, respectively, preferred 
using a single antibiotic for a non-implant surgery but this 
number fell to 42% and 50%, respectively, when perform-
ing an implant surgery. This difference was found to be 
statistically significant using the Chi-square test (p values 
0.000 and 0.002, for major field of practice being trauma 
and arthroplasty, respectively) (Supplementary Table S1).

Univariate analysis to assess if age, number of years of 
experience, or the place of work of a respondent had any 
association with the antibiotic prescription practices was 

Fig. 1   Summary of the details of email requests sent and the 
responses included for final analysis

Table 1   Summary of the demographic details of the respondents

Particulars Numbers (%)

1. Age
 ≤ 35 years 102 (25.4%)
 36–45 years 156 (38.9%)
 46–55 years 74 (18.5%)
 56–65 years 60 (14.96%)
 > 65 years 9 (2.2%)

Mean (SD) 43.44 years (SD, 10.45)
Median (IQR) 41 years (35–52)
2. Years of practice (experience in the field of orthopaedics)
 ≤ 10 years 155 (38.7%)
 11–20 years 129 (32.2%)
 21–30 years 74 (18.4%)
 31–40 years 36 (8.98%)
 41–50 years 5 (1.2%)
 > 50 years 2 (0.5%)

Mean (SD) 16.6 years (10.72)
Median (IQR) 14 years (8–25)
3. Place of work
 Government hospital 136 (33.9%)
 Private/corporate/trust hospital 169 (42.2%)
 Own hospital or nursing home 96 (23.9%)

4. Type of workplace
 Non-teaching hospital 203 (50.6%)
 Teaching hospital 198 (49.4%)

5. Major field of orthopaedic practice
 Trauma 257 (64.09%)
 Arthroplasty 54 (13.45%)
 Spine surgery 32 (7.98%)
 Arthroscopy 15 (3.74%)
 Paediatric orthopaedics 14 (3.49%)
 Orthopaedic oncology 5 (1.25%)
 Foot and ankle surgery 5 (1.25%)
 Hand surgery 4 (0.997%)
 Deformity correction 4 (0.997%)
 Others/a combination of above options 11 (2.74%)
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Table 2   Prescription practices of the respondents for surgical antibiotic prophylaxis

Particulars Numbers (%)

1. Regular use of pre-operative antibiotic
 Yes 390 (97.3%)
 No 4 (1.0%)
 Sometimes 7 (1.7%)

2. Time of administration of prophylactic pre-operative antibiotic
 Within 30 min of the incision 190 (47.38%)
 Between 30 min and 1 h of the incision 172 (42.89%)
 On the day surgery (in the ward/1–3 h prior to incision 33 (8.23%)

3. Practice of repeating antibiotics during long surgeries
 Yes 312 (77.8%)
 No 39 (9.7%)
 Occasionally 50 (12.5%)

4. Time of repeating the antibiotic for prolonged surgeries (% mentioned are of 362)
 Every 2 h 121 (33.43%)
 Every 3 h 8 (2.21%)
 Every 4 h 167 (46.13%)
 Every 6 h 36 (9.94%)
 No fixed time interval 16 (4.42%)

5. Preferred cephalosporin/penicillin group antibiotic for elective orthopaedic surgeries
 Ceftriaxone (alone) 45 (11.2%)
 Ceftriaxone–sulbactam 104 (25.9%)
 Amoxicillin–clavulanate 14 (3.5%)
 Cefuroxime (alone) 157 (39.1%)
 Cefuroxime–clavulanate 21 (5.2%)
 Cefazolin 23 (5.8%)
 Cefoperazone–sulbactam 15 (3.7%)
 Piperacillin–tazobactam 12 (3.0%)
 Others 10 (2.5%)

6. Preferred second antibiotic in addition to a cephalosporin/penicillin antibiotic in patients undergoing implant surgery
 Aminoglycoside 264 (65.8%)#

 Clindamycin 12 (3.0%)
 Fluoroquinolone 17 (4.2%)
 Streptogramin 1 (0.2%)
 Vancomycin 6 (1.5%)

7. Preferred route of antibiotic administration in the postoperative period
 Intravenous 136 (33.9%)
 Oral 14 (3.5%)
 Intravenous followed by oral 251 (62.6%)

8. Duration of antibiotic administration in the postoperative period
 1 day 162 (40.4%)
 2–7 days 178 (44.4%)
 8–14 days 58 (14.5%)
 > 14 days 3 (0.7%)

9. Preference of antibiotic for open fracture surgeries when compared to elective orthopaedic surgeries
 Stays same 36 (9.0%)
 Varies according to grade 315 (78.5%)
 Varies sometimes 50 (12.5%)

10. Co-prescription of other drugs alongside an antibiotic?
 Yes 257 (64.1%)
 No 69 (17.2%)
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done using one-way ANOVA and Chi-square test (Table 4). 
The age of a respondent had statistically significant asso-
ciation with the preferred route of post-operative antibiotic 
administration. Their number of years of experience in 
orthopaedics was significantly associated with their prefer-
ence of cephalosporin/penicillin, the route of post-operative 
antibiotic administration, and the preference of antibiotics 
used in Gustilo–Anderson (GA) type I and II fractures. The 
workplace had a significant association with the number 
of antibiotics used in non-implant and implant surgeries, 
preference for cephalosporin/penicillin, and the duration of 

post-operative antibiotic administration. The type of work-
place was significantly associated with the preference for 
cephalosporin or penicillin. The workplace and its type had 
no association with the preference of antibiotic prescription 
for SAP in any of the GA types of open fractures. Supple-
mentary table S2 shows further details of the factors which 
showed statistical significance in univariate analysis.

257 (64.1%) respondents routinely co-prescribed other 
drugs with antibiotics. While the respondents reported 
prescribing drugs of varied classes, the most common 
co-prescription was of a proton pump inhibitor or an H-2 

Table 2   (continued)

Particulars Numbers (%)

 Sometime 75 (18.7%)
11. Primary source of information for keeping updated
 Scientific papers 222 (55.4%)
 Conferences/CMEs 108 (26.9%)
 Recent editions of textbooks 61 (15.2%)
 Pharma representatives 10 (2.5%)

# The number is more than the expected 213, as many participants who had responded as using a single drug responded to this question too

Table 3   Pattern of surgical 
antibiotic prophylaxis in relation 
to the Gustilo–Anderson type of 
open fracture

Gustilo–Ander-
son type I

Gustilo–Anderson 
type II

Gustilo–
Anderson 
type III

Cephalosporin/penicillin only 110 (27.4%) 26 (6.5%) 7 (1.7%)
Cephalosporin/penicillin and aminoglycoside 232 (57.9%) 206 (51.4%) 38 (9.5%)
Cephalosporin/ penicillin, aminoglycoside, and 

metronidazole
57 (14.2%) 165 (41.2%) 337 (84.0%)

Others 2 (0.5%) 4 (1.0%) 19 (4.7%)

Table 4   Univariate analysis of age, experience, workplace and the type of workplace with the prophylactic antibiotic prescription patterns

The cells which show a statistical significance are marked in bold and italics. GA Gustilo-Anderson

Age (in years) Experience in ortho-
paedics (in years)

Place of work Type of workplace

‘F’ value 
(ANOVA)

‘p’ value ‘F’ value 
(ANOVA)

‘p’ value χ-value 
(Chi-square 
test)

‘p’ value χ-value 
(Chi-square 
test)

‘p’ value

Regular use of prophylactic antibiotics 1.081 0.340 1.125 0.33 2.649 0.618 0.173 0.917
Number of antibiotics prescribed in non-

implant elective surgery
1.566 0.210 1.147 0.32 9.585 0.048 1.106 0.575

Number of antibiotics prescribed in elective 
surgery with implant use

0.447 0.640 0.335 0.72 28.421 0.000 3.370 0.185

Penicillin/cephalosporin of preference 1.742 0.087 2.026 0.04 31.09 0.013 19.716 0.011
Duration of post-operative antibiotic use 0.392 0.759 0.387 0.76 23.18 0.001 0.473 0.925
Preferred route of post-operative antibiotic use 7.509 0.001 6.555 0.000 3.724 0.445 5.289 0.071
Preference of antibiotic in GA type I injuries 1.258 0.289 3.28 0.02 7.450 0.281 3.660 0.301
Preference of antibiotic in GA type II injuries 2.597 0.052 5.259 0.001 2.491 0.869 1.448 0.694
Preference of antibiotic in GA type III injuries 1.707 0.165 2.529 0.06 9.041 0.171 1.576 0.665
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receptor blocker (n = 257), followed by calcium (n = 163), 
multivitamins (n = 152) and probiotics like spores of Bacil-
lus clausii or lactic acid bacillus (n = 95). With regard to the 
question of keeping oneself updated on prophylactic antibi-
otic prescription practices, 62, 52, 16, and 11 respondents 
kept themselves updated based on scientific papers, con-
ferences, textbooks and information from pharmaceutical 
representatives, respectively; the rest depended on two or 
more sources. The preferred source for most was scientific 
papers (n = 222, 55.4%) (Table 2).

Discussion

Even though the achieved response rate of the present survey 
was quite low, this was probably the first attempt to ascer-
tain the antibiotic prescription practices of members of the 
Indian Orthopaedic Association. While we noted heteroge-
neity in many of the responses, an overwhelming number 
of orthopaedic surgeons (97.3%) practised SAP routinely.

Elective Surgery/Closed Trauma Surgery

International guidelines recommend that the agent used for 
SAP should be non-toxic, low cost, having a narrow spec-
trum with rapid action to be administered as an intravenous 
single-dose bolus within 30–60 min before the incision; in 
case the blood loss during surgery is > 1500 ml or if the 
duration of the surgery is > 240 min, additional doses of anti-
biotics are recommended. However, the recommended dura-
tion of SAP is for no > 24 h postoperatively [16, 17]. In this 
study, > 90% of surgeons stated administering SAP within 
one hour of incision and an equal number also reported re-
administering antibiotics intra-operatively. However, the 
timing of the repeat dose and duration of therapy in the 
postoperative period was diverse (Table 2).

A first- or second-generation cephalosporin is recom-
mended as the antibiotic of first choice, with vancomycin 
or fluoroquinolone being recommended in cases of beta-
lactam allergy; metronidazole is added when prophylaxis 
against anaerobic bacteria is needed [16, 17]. Although sin-
gle-dose antibiotic is also at times recommended for clean, 
non-implant surgery, the strength of evidence for this rec-
ommendation is low [16]. The National Centre for Disease 
Control (NCDC), India has broadly recommended on simi-
lar lines while leaving the choice of the prophylaxis to be 
based on the local antibiogram [18]. For routine orthopaedic 
surgery, it has recommended intravenous cefuroxime 1.5 g 
bolus followed by 12-hourly administration for 24 h (maxi-
mum) or intravenous cefazolin 2 g bolus; for trauma surgery, 
the recommendations are either intravenous cefuroxime 
1.5 g bolus followed by 12-hourly administration for 24 h 
or intravenous ceftriaxone 2 g once daily. Figure 2 shows 

the compliance of the SAP practice of the respondents with 
NCDC recommendations.

Most international clinical practice guidelines for SAP 
recommend the use of cefazolin as the first choice of antibi-
otic unless contraindicated [16]. In this study, cefazolin was 
used by < 6% of the respondents. Cefuroxime (39.1%), which 
is a second-generation cephalosporin, was the most common 
SAP agent followed by ceftriaxone–sulbactam combination 
(25.9%). Though we did not specifically enquire the rea-
son for the choice of agent for SAP, availability of cefazolin 
could be a factor apart from the broader antimicrobial cover 
(both Gram-positive and -negative) afforded by cefuroxime 
[2]. Both cefuroxime and ceftriaxone have been reported 
to reduce the incidence of SSI in orthopaedic surgery [1, 
2]. Aminoglycosides (65.8%) were the most common co-
prescribed second antibiotic when preferring a combina-
tion of antibiotics. When comparing the prescription prac-
tice for non-implant versus implant surgery, the majority of 
respondents (76.6%) preferred using a single drug SAP for 
the former; while for the latter, 50.9% respondents preferred 
a combination of two antibiotics of different groups. Almost 
60% respondents reported continuing antibiotic prophylaxis 
in the postoperative period beyond 24 h. Ambiguity in the 
recommendations in the available literature on single- or 
multiple-dose antibiotic prophylaxis regimen could be the 
reason for this practice [19]. Multiple-dose regimens have 
the potential risk of promoting AMR, while adding to the 
cost of treatment. The duration of SAP was quite varied with 
few respondents continuing antibiotics for up to 2 weeks 
empirically.

Open Trauma Surgery

The responses for looking at the pattern of SAP for open 
fractures were interesting. While 9% respondents reported 
that their SAP regimen remained the same as for clean ortho-
paedic surgery, 78.5% respondents reported variation in SAP 
regimens depending on the grade of injury. For GA types 
I, II and III fractures, 57.9%, 51.3% and 9.5% respondents, 
respectively, preferred using a cephalosporin or penicillin 
along with an aminoglycoside. Notably, 41.2% and 84.0% 
respondents preferred using a combination of cephalosporin/
penicillin along with an aminoglycoside and metronidazole 
in GA types II and III fractures, respectively. Five respond-
ents preferred using linezolid along with an aminoglycoside 
and metronidazole, while one respondent preferred using 
meropenem alone, in all GA type III fractures.

Globally, the management of open fractures is evolv-
ing not only with respect to improved wound management 
techniques but also with the SAP regimens adapting to 
emerging evidence, to optimise treatment outcomes. Over 
the years, routine use of expanded gram-negative coverage 
with aminoglycosides has decreased in popularity and has 
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been challenged for its utility, efficacy, and tolerability for 
all patients [15, 20]. There appears to be a trend towards 
considering only first-generation cephalosporins for GA 
types I and II fractures as the contamination in these frac-
tures commonly reflects normal skin flora, which are gener-
ally covered by a first-generation cephalosporin [15]. These 
organisms are not the infecting organisms identified in sub-
sequent SSI [21]. For GA type III fractures, treatment with 
a third-generation cephalosporin is recommended [20, 22]. 
For soil or potential clostridial contamination, addition of 
penicillin is recommended [15, 20, 22]. While the use of 
metronidazole for GA type III fractures was quite frequent 
among the respondents there appears a need for clear evi-
dence for its use. Another trend regarding the duration of 
therapy is not to extend it beyond 24–72 h after definitive 
coverage or debridement and coverage with a sterile dress-
ing [15, 20].

Effect of Age, Years of Experience and Place of Work 
on Prescription Practice

Respondents younger than 45 years preferred to use intra-
venous (IV) followed by oral route more commonly than 
IV route alone (ratio being 2.3:1). However, this ratio 

was 1.27:1 for those who were older than 45 years. Also, 
the majority of respondents with ≤ 15 years of experience 
preferred administering SAP through the IV route followed 
by oral drugs over IV route alone (2.5:1) in the post-opera-
tive period. This ratio for those with > 15 years of experience 
was 1.25:1. Antibiotic prescription for elective orthopaedic 
surgery was as per the NCDC guidelines in 45.6% and 43.9% 
of respondents with experience of ≤ 15 years and > 15 years, 
respectively.

Of the 307 respondents who preferred a single antibi-
otic in elective non-implant cases, 139 (45.3%) worked in 
a private/corporate/trust hospital, 104 (33.9%) worked in a 
government hospital/institution, while 64 (20.8%) respond-
ents worked in their own hospitals/nursing homes. Among 
all the respondents working in a private/corporate/trust hos-
pital, 82.2% preferred a single antibiotic for non-implant 
cases. In cases where an implant was to be used, a greater 
number of respondents who worked in private/corporate/
trust hospitals preferred using a single antibiotic when com-
pared to those who worked in government hospitals (98 and 
58, respectively). The preferred cephalosporin was as per 
the NCDC recommendations in 44.8% (61/136) and 53.8% 
(91/169) of respondents working in government hospitals 
and private/corporate/trust hospitals, respectively. Of the 

Fig. 2   Depicting the concordance of responses with the National centre for disease control (NCDC) guidelines



756	 Indian Journal of Orthopaedics (2021) 55:749–757

1 3

162 participants who administered SAP usually up to 24 h, 
88 (54.3%) and 38 (23.5%) worked in private/corporate/
trust and government hospitals, respectively, while the rest 
worked in their own hospitals/nursing homes. The cephalo-
sporin/penicillin of choice was as per NCDC recommenda-
tions in 52% and 37.9% of respondents working in a teaching 
and a non-teaching hospital, respectively.

Co‑prescriptions with Antibiotics

Almost 64% of respondents replied in the affirmative regard-
ing co-prescription of other drugs with antibiotics (Table 2). 
Caution needs to be exercised when co-prescribing proton 
pump inhibitors or H2-receptor blockers, as these are known 
to increase the risk of Clostridium difficile infection; while 
antacids, minerals, and calcium supplements could affect 
the absorption of oral antibiotics [23, 24]. Multivitamins are 
found to have a synergistic action with antibiotics and have 
been suggested as tools to treat multi-drug resistant super-
bugs [25]. Probiotics help to replenish the natural gastro-
intestinal flora with non-pathogenic organisms and are fre-
quently promoted as co-prescriptions with antibiotics for the 
prevention and treatment of antibiotic-associated diarrhoea; 
however, care needs to be exercised in immunosuppressed 
patients as sepsis and fungemia associated with their use has 
been reported [26]. Co-prescriptions of vitamin D have been 
reported to decrease antibiotic consumption and seem to pro-
tect patients from respiratory tract infections [27]. There are 
mixed reports regarding the use of vitamin C along with 
antibiotics with synergy as well antagonism reported with 
various antibiotics and due caution should be exercised in 
co-prescribing vitamin C with antibiotics [28, 29].

Limitations

We acknowledge the limitations of this study. The overall 
response rate to the survey was quite poor. One probable 
reason was the survey being online only and surgeons who 
are not tech-savvy could not participate. As the e-mails were 
sent from a pre-existing list of addresses, there is a pos-
sibility that some of them were sent to addresses not being 
actively used by some members which could have affected 
the response rate. However, we believe that we have served 
the important purpose of sensitisation of orthopaedic sur-
geons to this issue of SAP practice. Second, this being a 
survey also suffered with the inherent limitations of this 
methodology like non-responder bias, as the prescription 
patterns of the responders may not reflect the variation 
within the orthopaedic fraternity, and self-reporting bias, 
with respondents possibly answering in a way that is a posi-
tive reflection of their practice.

Recommendations

The usual fear in the mind of orthopaedic surgeons in India 
is that ours being a hot and humid country, the risk of 
co-infection with both gram-positive and -negative organ-
isms is high, and that the prophylactic antibiotics should 
continue till the epithelisation of a wound occurs [30]. 
However, in this era of increasing AMR, antimicrobial 
stewardship from the orthopaedic fraternity is needed to 
address the challenge of AMR. Discussion on SAP proto-
cols need to be an integral part of our national and state 
chapter conferences so that broad guidelines may be for-
mulated, which can then be used for expanding the NCDC 
guidelines.

Conclusion

This survey has brought out the antibiotic prescription prac-
tices of members of the IOA. While most of the respondents 
administer SAP; there is heterogeneity in terms of choice 
of antibiotic, number of co-prescribed drugs, single- versus 
multiple-dose regimens, and the duration of therapy. The 
study shows that orthopaedic surgeons prefer using broad-
spectrum antibiotics for a long duration, regardless of the 
type of surgery.

In this era of increasing AMR, it is high time that the 
orthopaedic fraternity come together to conduct large, mul-
ticentre, well-designed randomised controlled trials to create 
the evidence for best practice. We believe, with this survey, 
we have served twin purposes of sensitizing the orthopaedic 
fraternity to this critical issue and building the database of 
current practice.
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