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Abstract

Background: Although there are several clinical studies available regarding the management of bacterial infections, there is a
dearth of studies among clinical experts on their practice. The survey aimed to assess clinical preferences and decision-making
factors among clinicians regarding the use of co-amoxiclav and cefuroxime across a range of common infections and surgical
indications in routine clinical practice in Indian settings. Methodology: This cross-sectional study was conducted among
clinicians across India using a 22-item structured questionnaire. The questionnaire assessed common infection types, antibiotic
usage patterns, indications for co-amoxiclav and cefuroxime, preferred regimens for community-acquired pneumonia (CAP),
skin and soft tissue infections, and surgical prophylaxis, perceived comparative efficacy, factors influencing antibiotic choice,
adverse drug reactions, and clinical outcomes using a global improvement scale. The data were analyzed using descriptive
statistics. Results: Approximately 49% of clinicians identified streptococcal pharyngitis as the most common indication for
recommending co-amoxiclav in routine practice. Nearly 60% reported co-amoxiclav as the most preferred empiric antimicrobial
therapy for adult CAP in patients without comorbidities, while about 51% preferred it in patients with comorbidities. Around
76% of clinicians favored co-amoxiclav, with or without clindamycin, for the management of mild to moderate cellulitis in
diabetic patients. Approximately 41% reported cefuroxime as the preferred prophylactic antibiotic for minimal access or
laparoscopic surgeries, and about 37% highlighted long-duration sequential prophylaxis as its key advantage. Nearly 43% of
respondents considered co-amoxiclav and cefuroxime to be equally effective for respiratory tract infections. About 66% of
clinicians identified bacterial susceptibility as the most important factor influencing the choice between co-amoxiclav and
cefuroxime. Conclusion: Co-amoxiclav is the preferred empiric antibiotic for streptococcal pharyngitis, CAP, and diabetic
cellulitis, while cefuroxime remains the agent of choice for surgical prophylaxis in laparoscopic procedures. Bacterial
susceptibility is the primary factor guiding antibiotic selection. The favorable safety profile and positive patient outcomes
associated with co-amoxiclav support its continued role as a cornerstone agent in the empiric management of community-
acquired infections in routine clinical practice.
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1. Introduction

The global burden of infectious diseases remains substan-
tial and is disproportionately higher in low- and lower-middle-
income countries (LMICs) compared with high-income coun-
tries, where noncommunicable diseases account for most
deaths. In 2019, infectious diseases caused approximately 7
million deaths worldwide, representing nearly 12% of global
mortality. In addition, around 700,000 deaths occur annually
due to infections caused by drug-resistant organisms, a num-
ber projected to rise to 10 million deaths per year by 2050 if
effective control measures are not implemented. This growing
burden is expected to result in economic losses of up to $100
trillion, with a disproportionate impact on LMICs. [1] In India,
infectious diseases continue to impose significant health and
economic burdens, with the financial impact varying consid-
erably across socioeconomic groups. [2]

Respiratory infections represent a major share of this bur-
den. In 2019, an estimated 17.2 billion incident cases of upper
respiratory infections were reported globally, accounting for
approximately 43% of all disease cases in the Global Burden
of Disease study. [3] Lower respiratory infections (LRIs) were
the leading cause of death from infectious diseases worldwide
in 2019. [4] In addition, surgical site infections remain im-
portant postoperative complications globally and are a major
reason for the routine use of perioperative antibiotics. Appro-
priate selection of prophylactic antibiotics is therefore a criti-
cal component in the management of patients undergoing in-
vasive surgical procedures. [5]

Amoxicillin/clavulanate (co-amoxiclav) is a combination
antibiotic consisting of the semisynthetic penicillin amoxicil-
lin and the B-lactamase inhibitor clavulanate potassium. Oral
co-amoxiclav is a cornerstone antibiotic in community
healthcare settings and is widely prescribed for the treatment
of'a broad range of infections. Multiple formulations are avail-
able for both adult and pediatric patients across different re-
gions. Moreover, co-amoxiclav is the only oral penicillin for-
mulation that includes a -lactamase inhibitor. The drug was
developed in response to increasing resistance to amoxicillin
caused by B-lactamase—producing bacterial strains, a chal-
lenge overcome through the addition of clavulanic acid. [6, 7]

Cefuroxime is a second-generation cephalosporin antibiotic
classified as a B-lactam agent. Approved by the U.S. Food and
Drug Administration (FDA) in December 1987, it exhibits
broad-spectrum activity against both Gram-positive and
Gram-negative organisms, enabling effective treatment of a
wide range of bacterial infections. Cefuroxime is commonly
used for empirical therapy in community-acquired infections,
including upper and lower respiratory tract infections, genito-
urinary tract infections, skin and soft tissue infections, and
Lyme disease. [8]

In Indian healthcare settings, where infectious diseases re-
main a significant cause of morbidity, clinicians frequently
manage a diverse range of bacterial infections across both out-
patient and inpatient settings. The choice of empiric
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antimicrobial therapy often depends on clinical judgment sup-
ported by local antibiograms and evolving resistance patterns.
However, limited data are available on clinicians’ preferences
and decision-making factors regarding commonly used anti-
biotics such as co-amoxiclav and cefuroxime. The present sur-
vey aims to assess the treatment preferences and clinical prac-
tices of Indian clinicians with respect to the use of co-amox-
iclav and cefuroxime in the management of common infec-
tious conditions.

2. Materials and Methods

2.1. Study Settings

A cross-sectional study was carried out among clinicians
involved in the management of bacterial infections in the ma-
jor Indian cities from June 2025 to December 2025. The study
was performed in accordance with Bangalore Ethics, an Inde-
pendent Ethics Committee (ECR/355/Indt/KA/2022), which
was recognized by the Indian Regulatory Authority, the Drug
Controller General of India.

2.2. Study Participants

An invitation was sent to leading clinicians in managing
bacterial infections in the month of March 2025 for participa-
tion in this Indian survey. About 1,067 clinicians from major
cities of all Indian states, representing the geographical distri-
bution, shared their willingness to participate and provide nec-
essary data.

2.3. Study Procedure

The questionnaire booklet titled the RACE (Choosing the
Right Antibiotic: Experts' Perspectives on Co-Amoxiclav and
Cefuroxime and Managing Common Infections) was sent to
the clinicians who were interested in participating in the sur-
vey. The study questionnaire comprised 22 questions that as-
sessed multiple dimensions of bacterial infection management.
The survey assessed commonly encountered infections, anti-
biotic usage practices (empiric versus culture-guided), and
clinical indications for co-amoxiclav and cefuroxime. It also
explored clinicians’ preferred treatment regimens for commu-
nity-acquired pneumonia (CAP), skin and soft tissue infec-
tions, and the use of antibiotics for surgical prophylaxis. In
addition, the questionnaire evaluated perceived comparative
efficacy of the two antibiotics, key factors influencing antibi-
otic selection such as bacterial susceptibility and patient toler-
ance, reported adverse drug reactions, and treatment outcomes
assessed using a global improvement scale. Reliability, as de-
termined by a split-half test (coefficient alpha), was adequate
but should be improved in future versions of the questionnaire.
A study of criterion validity was undertaken to test the
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questionnaire and to develop methods of testing the validity
of measures of clinicians' Perspectives. However, the extrane-
ous variables in this include the clinician's experience, usage
of the newer drugs, etc. The two criteria used were the doctors'
perspectives from the clinical practice and the assessment of
an external assessor and statistician. Clinicians had the option
to skip questions as desired and were instructed to complete
the survey independently, without peer consultation. Before
participating in the survey, all respondents provided written
informed consent.

2.4. Statistical Analysis

The data were analyzed using descriptive statistics, with
categorical variables expressed as percentages to illustrate
their distribution. Each variable’s frequency and correspond-
ing percentage were reported to provide a comprehensive
overview. To visually represent the distribution of categorical
variables, pie and bar charts were generated using Microsoft
Excel, version 2409, build 16.0.18025.20030.

3. Results

A total of 1,067 clinicians participated in the survey. The
majority (80%) reported that respiratory infections are the
most commonly encountered infections in their clinical prac-
tice. About 45% of experts indicated that they often recom-
mend antibiotics based on local antibiogram data, reflecting
the routine integration of resistance patterns into clinical deci-
sion-making. Similarly, around 44% reported that they often
initiate empiric antibiotic therapy before culture results are
available. Approximately 43% of participants indicated that
they very often use amoxicillin as empiric therapy for sus-
pected gram-positive infections. Nearly 45% identified Strep-
tococcus pneumoniae as the most commonly encountered or-
ganism in Gram-positive infections in their clinical practice.
According to 78% of clinicians, antibiotic resistance is the
most common challenge encountered while prescribing anti-
biotics in routine clinical practice.

Approximately 48% of clinicians indicated that switching
to a broader-spectrum antibiotic is their preferred approach
when patients fail to respond to initial antibiotic therapy.
Nearly half (51%) of clinicians reported occasionally encoun-
tering multidrug-resistant bacterial infections in routine clini-
cal practice.

Around 49% indicated that streptococcal pharyngitis is the
most common indication for recommending co-amoxiclav in
routine practice (Table 1). About 60% of experts reported co-
amoxiclav as their most preferred empiric antimicrobial ther-
apy for adult CAP in patients without comorbidities (Figure
1). In patients with comorbidities, 51% of respondents favored
co-amoxiclav as empiric antimicrobial therapy (Table 2). Ad-
ditionally, 64% of participants reported that co-amoxiclav
combined with a macrolide or doxycycline is the preferred
empiric therapy for adult CAP patients admitted to non-ICU
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settings.

Table 1. Distribution of responses to common indications for which
co-amoxiclav is recommended in clinical practice.

Indication Response, N (%)

Streptococcal pharyngitis 522 (48.92%)
198 (18.56%)
35 (3.28%)
36 (3.37%)

0 (0%)

Bacterial sinusitis

Acute otitis media
Community-acquired pneumonia
Cellulitis

All of the above 276 (25.87%)

Table 2. Distribution of responses to preferred empiric antimicrobial
therapy for adult CAP patients with comorbidities.

Antibiotic Response, N (%)

Co-amoxiclav 545 (51.08%)

Cefuroxime 441 (41.33%)
Cefpodoxime 31 (2.91%)
Macrolides 43 (4.03%)
Doxycycline 7 (0.66%)
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Figure 1. Distribution of responses to preferred empiric antimicro-
bial therapy for adult CAP without comorbidities.

Nearly 48% of clinicians preferred a 7-day course of antibi-
otic therapy for managing uncomplicated cellulitis in diabetic
patients. The majority of clinicians (76%) preferred co-amox-
iclav, with or without clindamycin, for the treatment of mild
to moderate cellulitis in diabetic patients. Around 30% indi-
cated that surgical site infections occur in approximately 11—
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20% of their patients in routine clinical practice. Most of the
clinical experts (81%) identified Staphylococcus aureus as the
most common organism responsible for surgical site infec-
tions in their clinical practice.

About 41% of experts reported that they very often use ce-
furoxime as the preferred prophylactic antibiotic in surgical
units for minimal access or laparoscopic procedures (Figure
2). Nearly 37% highlighted long-duration sequential prophy-
laxis as the key advantage of using cefuroxime for surgical
prophylaxis in their clinical practice (Table 3). According to
43% of respondents, co-amoxiclav and cefuroxime are equally
effective for the management of respiratory tract infections in
their clinical practice (Figure 3).
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Figure 2. Distribution of responses to frequency of cefuroxime use
as a prophylactic antibiotic in minimal access/laparoscopic surger-
ies.

Responserate (n= 1067)

Both are

equally

effective
43%

Figure 3. Distribution of responses to perceived effectiveness of an-
tibiotics for respiratory tract infections in clinical practice.

Table 3. Distribution of responses to the advantages of using ce-
furoxime for surgical prophylaxis in clinical practice.

Reported advantage Response, N (%)

Single-dose usage 293 (27.46%)

Long-duration sequential prophylaxis 397 (37.21%)

Reported advantage Response, N (%)
Easy to switch to oral cefuroxime 132 (12.37%)
Cost effective 0 (0%)

All of the above 245 (22.96%)

The predominant proportion of clinicians (66.45%) indi-
cated that bacterial susceptibility is the most important factor
guiding their choice between co-amoxiclav and cefuroxime in
routine clinical practice (Table 4). A substantial majority
(73.29%) reported they had not encountered any adverse drug
reactions associated with co-amoxiclav in their clinical prac-
tice. Around 46% rated patient outcomes with co-amoxiclav
as showing marked improvement on the global improvement
scale.

Table 4. Distribution of responses to factors influencing the choice
between co-amoxiclav and cefuroxime in clinical practice.

Factors Influencing Antibiotic Choice N (%)
Bacterial susceptibility 709 (66.45%)
Patient tolerance 138 (12.93%)

Cost-effectiveness 66 (6.19%)

Availability 15 (1.41%)

All of the above 139 (13.03%)

4. Discussion

The survey findings highlight the need for continued sur-
veillance of antimicrobial resistance patterns, reinforcement
of antimicrobial stewardship practices, and evidence-based
guidance to optimize empiric antibiotic therapy in diverse
clinical settings. The data reveal a strong clinician preference
for co-amoxiclav across multiple clinical scenarios, while also
emphasizing the continued relevance of cefuroxime in surgi-
cal prophylaxis settings. The predominance of streptococcal
pharyngitis as the most common indication for co-amoxiclav
in the present survey is consistent with findings from previous
Indian studies evaluating antibiotic usage practices for upper
respiratory tract infections. A South Indian study assessing
drug-prescribing patterns in acute, recurrent, and chronic
pharyngitis reported co-amoxiclav as the most frequently pre-
scribed antibiotic and concluded that it can be considered a
mainstay or first-line option because of its well-established ef-
ficacy, good tolerability, and relatively low cost. These find-
ings support the widespread clinical reliance on co-amoxiclav
for managing bacterial pharyngitis in routine practice. [9]

Evidence from controlled clinical studies further supports
the effectiveness of this agent. A randomized comparative
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clinical trial conducted by Karpishchenko et al. demonstrated
that co-amoxiclav EXPRESS shows high therapeutic efficacy
in the treatment of acute streptococcal tonsillopharyngitis,
with clinical outcomes comparable to those achieved with
conventional Amoxiclav film-coated tablets. The study also
reported that the dispersible formulation of co-amoxiclav EX-
PRESS exhibited a significantly better safety profile com-
pared with the standard tablet formulation, suggesting poten-
tial advantages in tolerability and patient adherence. [10]

A high preference for co-amoxiclav as empiric therapy for
CAP, both in patients without comorbidities and in those with
comorbidities, was observed in the present survey. This find-
ing is consistent with evidence from the Indian literature. A
review article from an Indian perspective by Budhiraja et al.
reported that co-amoxiclav is among the most commonly pre-
scribed antibiotics, particularly for respiratory tract infections.
The review further highlighted that the combination continues
to retain its role as a first-line therapy for outpatient CAP be-
cause of its broad coverage and sustained sensitivity against
commonly implicated respiratory pathogens. [11] In addition
to respiratory infections, the present survey also demonstrated
a strong clinician preference for co-amoxiclav, with or with-
out clindamycin, in the management of mild to moderate dia-
betic cellulitis. Supporting this observation, Gariani et al.
evaluated the effectiveness of co-amoxiclav as an oral therapy
for diabetic foot infections and reported a remission rate of
74%. The study concluded that oral co-amoxiclav represents
a reasonable and effective treatment option for patients with
diabetic foot infections. [12] These findings reinforce the
broad clinical utility of co-amoxiclav across multiple commu-
nity-acquired infections encountered in routine clinical prac-
tice.

Regarding surgical prophylaxis, cefuroxime emerged as the
preferred prophylactic agent for minimal access and laparo-
scopic procedures, with the majority of clinicians reporting
very frequent use. Additionally, the majority of clinicians
highlighted long-duration sequential prophylaxis as the key
advantage of cefuroxime. Cephalosporins are widely regarded
as the drugs of choice for surgical prophylaxis in general sur-
gery due to their favorable safety profile, potent bactericidal
activity, and excellent penetration into critical tissues. [5] A
study by Borade et al. reported that a single preoperative dose
of cefuroxime is effective in preventing surgical site infections
in elective procedures, provided the surgery is uncomplicated.
[13]

The majority of respondents in the present survey perceived
co-amoxiclav and cefuroxime to be equally effective for the
management of respiratory tract infections. This observation
is supported by evidence from comparative clinical studies. A
randomized controlled trial by Lari et al., which evaluated the
efficacy of cefuroxime and co-amoxiclav in patients with
acute sinusitis, reported that twice-daily cefuroxime was com-
parably effective to thrice-daily co-amoxiclav in achieving
clinical improvement. [14] Similarly, another randomized
controlled trial by Pareek et al. assessing treatment outcomes
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in patients with lower respiratory tract infections demon-
strated bacteriological success rates of 95% with cefuroxime—
sulbactam and 100% with co-amoxiclav, with no significant
difference between the two treatment groups. Both antibiotic
regimens were reported to be safe and well tolerated, support-
ing their comparable clinical effectiveness in respiratory in-
fections. [15]

Most clinicians in the survey identified bacterial suscepti-
bility as the most important factor guiding their choice be-
tween co-amoxiclav and cefuroxime. This finding reflects an
encouraging shift toward evidence-based and susceptibility-
guided antibiotic prescribing in routine clinical practice. An-
timicrobial susceptibility testing is a laboratory procedure per-
formed by trained medical technologists or clinical laboratory
scientists to determine the most effective antimicrobial ther-
apy for individual patients. In addition to guiding patient-level
treatment decisions, susceptibility testing plays an important
role at institutional and national levels by helping monitor re-
sistance patterns, evaluate treatment practices, and inform
strategies aimed at controlling and preventing infectious dis-
eases. [16]

The safety profile of co-amoxiclav was viewed favorably,
with most clinicians reporting no adverse drug reactions en-
countered in their clinical practice. The perceived efficacy of
co-amoxiclav was reinforced by the finding that the majority
of clinicians rated patient outcomes as showing marked im-
provement, lending further support to its continued role as a
preferred empiric agent across multiple infectious indications.
A multicenter, real-world study reported that co-amoxiclav
demonstrated robust clinical effectiveness and a favorable
safety profile in the treatment of dental infections, with the
majority of patients achieving complete symptom resolution
and a low incidence of adverse events. [17] Another multicen-
ter, retrospective, real-world study reported that co-amoxiclav
demonstrated excellent efficacy and a favorable safety profile
in the treatment of upper respiratory tract infections. [18]

The present survey has several strengths, including the
large sample size of 1,067 clinicians from across India, which
provides a broad overview of antibiotic usage practices in di-
verse clinical settings. The use of a structured questionnaire
enabled the systematic assessment of multiple clinically rele-
vant domains. However, certain limitations should be consid-
ered while interpreting the findings. As a questionnaire-based
survey, the results rely on self-reported clinician responses
and may be subject to recall or response bias. The cross-sec-
tional design reflects clinician perceptions at a single time
point and does not establish causal relationships or evaluate
actual patient-level clinical outcomes. In addition, the survey
did not capture regional variations in resistance patterns, insti-
tutional antibiotic policies, or microbiological data, which
may influence prescribing behavior.

5. Conclusions

Co-amoxiclav occupies a central position in the empiric
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management of a broad range of community-acquired infec-
tions, including streptococcal pharyngitis, CAP, and diabetic
skin and soft tissue infections, across diverse clinical practice
settings. Cefuroxime remains a preferred choice for surgical
antimicrobial prophylaxis, particularly in laparoscopic proce-
dures, where extended sequential prophylaxis is perceived as
a clinical advantage. Clinician decision-making appears to be
primarily guided by bacterial susceptibility data, reflecting
alignment with antimicrobial stewardship principles. The fa-
vorable safety profile and positive patient outcomes associ-
ated with co-amoxiclav, as reported by clinicians, further re-
inforce its utility in routine clinical practice.
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