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Abstract 
Background: Respiratory infections contribute significantly to global morbidity and mortality, with bacterial 
infections playing a crucial role in disease burden. Cefpodoxime is used in combination with clavulanic acid to 
enhance its efficacy against beta-lactamase-producing bacteria. Despite their common usage, data on clinicians’ 
perspectives regarding the clinical utilization is limited. The study aimed to explore prescribing pattern, 
perceived benefits and clinicians’ attitude and opinion towards utilization of cefpodoxime-clavulanate. 
Methods: A descriptive, questionnaire-based cross-sectional survey was conducted among 709 clinicians from 
varied specialties who were attending national conferences throughout the country. This survey utilized a pre-
validated questionnaire comprising of 8 multiple choice questions. Data was collected on Microsoft excel and 
analyzed using descriptive statistics.  
Results: The survey participants consisted of ENT surgeons (37.79%), Pediatricians (29.47%), and Consulting 
Physicians (29.33%), and General Physicians (3.41%) comprising the rest. More than half of the respondents 
(54.18%) prescribe cefpodoxime-clavulanate routinely (Always/frequently) on their clinical practice. Among 
the RTIs, cefpodoxime-clavulanate is most commonly used in acute otitis media (36.81%) and acute bacterial 
sinusitis (31.59%) followed by acute tonsillopharyngitis (18.47%), community-acquired pneumonia (12.83%) 
and, other undefined URTIs (0.28%).  Almost all (92.52%) clinicians rated the effectiveness of cefpodoxime-
clavulanate as good or excellent. As per their experience, patient adherence was also high, with 67.41% 
demonstrating excellent compliance.  
Conclusion: The study highlights cefpodoxime-clavulanate as a widely used first-line therapy for RTIs, 
preferred in severe, resistant, and recurrent cases. While its use in clinical setting is well-supported, further 
clinical research is needed. 
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This is an Open Access article that uses a funding model which does not charge readers or their institutions for access and distributed under 
the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0) and the Budapest Open Access 
Initiative (http://www.budapestopenaccessinitiative.org/read), which permit unrestricted use, distribution, and reproduction in any medium, 
provided original work is properly credited. 

Introduction 

Acute respiratory infections (ARI) pose a 
considerable global health burden, linked to both 
high mortality and morbidity. It majorly affects 
individuals with impaired or weak immune system 
like the extremes of ages [1] and is characterized 
by difficulty in breathing as a result of various 
bacterial and viral infections.  

In 2019, the global incidence of upper respiratory 
tract infections (URTI) reached 17.2 billion, 
accounting for 42.83% of all cases. [2] The burden 
on developing countries like India though is more 
pronounced due to unhygienic conditions and over-
population. It accounts for 69% of total cases of 
communicable diseases as reported by the National 
Health Portal 2019 and 8% of them ended in 
fatality. As per Cause of Death Statistics 2017-19 

released by Office of the Registrar General & 
Census Commissioner, India, pneumonia alone 
accounted for 17.5% of infant mortality. It has also 
been reported as a leading cause of mortality in 
children over 5 years of age, affecting 18% of the 
global population. [3] The bacterial infections 
include acute otitis media (AOM), sinusitis, 
tonsillopharyngitis, and pneumonia amongst others. 
[4] Globally, while viruses are more prevalent in 
respiratory infections, bacteria cause a significant 
portion, with studies showing that in India, 
bacterial etiology in respiratory infections can 
range from 20% to up to 30%. [3] 

Cefpodoxime proxetil is a third-generation orally 
administered cephalosporin prodrug that is de-
esterified by intestinal mucosa to active form, 
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Cefpodoxime. It has a potent bactericidal action 
against Gram-negative bacteria like Haemophilus 
influenzae and para-influenzae, Moraxella 
catarrhalis, Klebsiella, Escherichia coli, Neisseria 
gonorrhoeae; etc [5] and also shows comparable 
activity against gram positive bacteria like the 
Streptococcus and Staphylococcus aureus. This 
range of antibacterial action makes it a suitable 
empirical agent for common respiratory tract 
infections [6] and has been used with excellent 
results for such infections since past 30 years [7]. 
Cephalosporins, like other β-lactam antibiotics, 
target bacterial cell wall synthesis by inhibiting the 
activity of penicillin binding protein (PBPs) also 
known as peptidoglycan transpeptidases. 
Resistance can occur through mechanisms like β-
lactamase production by the bacteria, altered PBPs, 
and reduced permeability. Conversely, clavulanic 
acid has poor intrinsic antimicrobial activity but is 
a “suicide” inhibitor. It contains a beta-lactam ring 
that binds to the beta-lactamase active site of the 
bacteria and inhibits the enzyme, thereby 
enhancing the antibacterial effect of beta-lactam 
antibiotics. [8] The combination of cefpodoxime 
proxetil and clavulanic acid is to enhance efficacy 
of cefpodoxime against β-lactamase-producing 
bacteria, restoring its effectiveness against resistant 
strains. This broadens its antibacterial spectrum, 
improves clinical outcomes in respiratory, urinary, 
and soft tissue infections by reducing the 
development of resistance, and provides a reliable 
empirical option for mixed infections making it a 
therapeutic priority. 

The prescription of antibiotics, however, is 
predominantly guided by clinicians' clinical 
judgment, as they assess individual patient 
presentations and leverage their expertise to 
formulate diagnoses and treatment plans. Several 
factors influence antibiotic selection, including the 
causative pathogen, antimicrobial susceptibility, 
patient adherence, and the drug’s adverse effect 
profile. The emergence and potential development 
of antibiotic resistance remain paramount concerns, 
often contributing to therapeutic failure. 

Furthermore, the affordability and availability of 
newer-generation antibiotics play a crucial role in 
prescribing decisions. Due to the paucity of robust 
clinical data on the efficacy and therapeutic 
implications of the combination drug, this survey 
primarily aims to assess healthcare professionals' 
perspectives on the drug’s prescribing trends, 
usage, preference, and clinical experience in 
routine clinical practice.  

Methodology 

The study utilized a pre-validated questionnaire 
consisted of 8 multiple-choice questions, targeting 
clinicians, specifically ENT surgeons, 
Pediatricians, General Practitioners & Consulting 
Physicians who attended National Conference of 
the Indian Academy of Pediatrics (PEDICON-
2025), Annual Conference of the Association of 
Physicians of India (APICON-2025), and Annual 
National Conference of Association of 
Otolaryngologists of India (AOICON-2025).  

A total of 709 responses were collected. All the 
procedures were done according to the principles of 
the Good Clinical Practice (GCP), and the Indian 
Council of Medical Research (ICMR) Guidelines. 
The questionnaires were then administered 
electronically via a secure online platform, 
allowing for easy access and timely responses from 
participants. All responses were reviewed for 
completeness. Microsoft Excel was used for data 
analysis. Data was analyzed using descriptive 
statistics. The data variables were expressed as 
numbers or percentages. 

Results 

The geographical distribution of survey 
participants, as shown in figure 1, demonstrates a 
broad representation across India. The South region 
contributed 39.25%, followed by the East region at 
29.52%. The North region accounted for 12.85%, 
with the West and Central regions comprising 
7.77% and 2.82%, respectively. This diverse 
distribution ensures a comprehensive regional 
perspective on the survey findings. 

 

 
Figure 1: Region-wide distribution of participating clinicians 
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The specialty-wise distribution of clinicians, as 
shown in figure 2, reveals that of the 709 survey 
participants, the majority were ENT surgeons 
(37.79%), followed by Pediatricians (29.47%) and 
Consulting Physicians (29.33%). The remaining 
respondents were General Physicians (3.41%). This 
diverse representation across specialties offers a 
comprehensive perspective on the use of 
Cefpodoxime Clavulanate in clinical practice. 

The frequency of cefpodoxime-clavulanate 
prescription, as shown in figure 3, reveals that 
46.26% of clinicians prescribe it frequently, and 
7.89% always prescribe it, indicating that over 55% 
use this combination routinely in their clinical 
practice. Additionally, 21.15% prescribe it 
occasionally. This highlights the widespread and 
frequent usage of cefpodoxime-clavulanate in 
clinical settings. 

 

 
Figure 2: Specialties of clinicians participating in the survey 

 

 
Figure 3: Frequency of Prescription of Cefpodoxime + Clavulanic Acid 

 
As per figure 4, cefpodoxime-clavulanate in clinical practice is most preferred for acute otitis media (36.81%) 
and acute bacterial sinusitis (31.59%) followed by acute tonsillopharyngitis (18.47%), community-acquired 
pneumonia (12.83%) and, other undefined URTIs (0.28%). This suggests that cefpodoxime-clavulanate is 
primarily utilized for upper respiratory tract infections and specific lower respiratory conditions like pneumonia. 
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Figure 4: Most preferred indications for prescription of cefpodoxime-clavulanate 

 
As depicted in figure 5, the survey on the 
perception of cefpodoxime-clavulanate's response 
in managing RTIs shows that the 329 (46.40%) and 
327 (46.12%) clinicians rated it as good or 
excellent respectively, with a mere 51 (7.19%) of 

them rating it as average. Only 2 (0.003%) 
respondents rated it as poor. This indicates that the 
cefpodoxime-clavulanate combination is a 
preferred choice of the clinicians in management of 
RTIs.

 

 
Figure 5: Clinicians rating on the usage of cefpodoxime-clavulanate in the management of RTIs 

 
Figure 6 illustrates that majority of HCPs (56.13%) 
consider it as a first-line treatment, while 31.31% 
use it as a second-line option.  
Additionally, 9.30% reserve it for resistant cases, 
with a small percentage considering it for 

recurrent/severe cases (2.67%) or as a last resort 
(0.56%). These findings highlight cefpodoxime-
clavulanate's primary role in initial treatment, with 
applications in subsequent stages of RTI 
management. 
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Figure 6: Clinicians’ preference to use cefpodoxime-clavulanate in the management of RTIs 

 
Figure 7 highlights the clinicians’ evaluation of 
patient response to cefpodoxime-clavulanate 
revealed that 67.41% reported excellent adherence 
with favorable therapeutic outcomes, while 31.31% 
observed moderate adherence with adequate 

clinical efficacy. A negligible 1.26% reported poor 
adherence.  
These findings suggest that the drug demonstrates 
high acceptability and adherence in clinical 
practice. 

 

 
Figure 6: Clinical experience of clinicians in terms of adherence and outcomes 

 
Figure 8 depicts the diverse opinions on 
cefpodoxime-clavulanate as a safer alternative for 
managing RTIs.  
The majority of clinicians agreed (53.17%), with a 
certain proportion strongly agreeing (6.9%). 

However, some clinicians disagreed (5.35%) or 
strongly disagreed (20.73%). Additionally, 13.82% 
remained neutral, indicating some uncertainty 
regarding its safety profile relative to other 
treatments. 
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Figure 7: Clinicians’ opinion on cefpodoxime-clavulanate usage as a safer alternative in RTI management 
 
Figure 9 highlights the perceived need for further 
clinical research on cefpodoxime-clavulanate. The 
majority of clinicians (54.44%) advocated for 
investigation in resistant, severe, or recurrent 
infections, while 27.92% emphasized research in 
specific populations, such as pediatrics, adults, or 
the elderly. A smaller proportion (8.60%) proposed 

exploring novel indications, and 3.80% believed 
current research is sufficient. Additionally, 5.21% 
call for comparator data against other antibiotics in 
RTI management. These findings underscore the 
need for targeted research to optimize 
cefpodoxime-clavulanate’s use in management of 
RTIs.

 

 
Figure 9: Need for further research on the use of Cefpodoxime + Clavulanic Acid 

 
This combination addresses the unmet need in RTI therapy, as shown in Figure 10, according to clinicians. A 
notable 33.42% of clinicians regarded it as effective against antimicrobial resistance, while 27.78% saw it as 
valuable for managing severe infections. Furthermore, 25.38% emphasized its role in enhancing patient 
compliance, and 10.71% credited the drug with improved efficacy and safety. 
 

 
Figure 10: Unmet needs to be addressed in RTI therapy by cefpodoxime-clavulanate 
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Discussion 

This study provides a comprehensive overview of 
clinicians’ perspectives on cefpodoxime-
clavulanate in managing RTIs. A survey conducted 
among 709 clinicians’ attending PEDICON-2025, 
APICON-2025, and AOICON-2025. The findings 
underscore the pivotal role of cefpodoxime-
clavulanate across various medical specialties in 
the management of RTIs.  

A 2022 study by Murray et al, estimated that nearly 
5 million deaths annually are associated with drug-
resistant bacteria, with the highest burden observed 
in low- and middle-income countries. [9] Given the 
escalating threat of antimicrobial resistance, 
identifying and providing more effective treatment 
options is imperative. Clavulanic acid combinations 
have been found to be effective in overcoming 
resistance, improving clinical outcomes, and 
expanding the therapeutic utility of antibacterial 
agents. Its combination with amoxicillin is well-
established and extensively studied, with a wealth 
of clinical data supporting their use. [10] However, 
its combination with cephalosporins remains 
relatively unexplored, necessitating further research 
to assess its clinical efficacy, safety, and potential 
advantages in antimicrobial therapy. 

The survey findings suggest that cefpodoxime-
clavulanate is a valuable advancement in the 
management of RTIs, particularly in severe and 
resistant cases. Its enhanced spectrum of activity, 
bolstered by clavulanic acid’s β-lactamase 
inhibition, makes it a preferred option as an 
empirical pharmacotherapy in the management of 
RTIs. A significant proportion of surveyed 
clinicians reported frequently prescribing 
cefpodoxime-clavulanate for URTIs, recognizing 
its superior efficacy in patients with complicated or 
treatment-refractory infections citing its 
effectiveness, safety, tolerability and improved 
patient adherence. Compared to other available 
treatments, cefpodoxime-clavulanate is perceived 
as a safer and more reliable alternative, particularly 
for pediatric infectious diseases such as acute otitis 
media, tonsillitis, and pharyngitis. 

These findings underscore the growing need for 
more potent options with enhanced therapeutic 
benefit in the face of rising antimicrobial 
resistance. Cefpodoxime-clavulanate’s ability to 
overcome resistance mechanisms positions it as 
valued choice in severe infections where chance of 
resistance is high. The prescribing trends identified 
in this survey will assist clinicians in optimizing 
treatment strategies and improving patient 
outcomes, particularly in resistant and recurrent 
RTI cases. A key strength of this study is the use of 
a well-designed and pre-validated questionnaire, 
ensuring vital data collection from the experts in 
the field. However, certain limitations must be 

acknowledged. The reliance on expert opinion may 
introduce bias due to variations in clinical 
perspectives, and the findings may not fully capture 
emerging trends in RTI management. To address 
these limitations, long term prospective clinical 
trials and real-world studies are warranted to 
further validate cefpodoxime-clavulanate’s role in 
managing severe and resistant infections. 

Conclusion 

Use of Cefpodoxime along with Clavulanic Acid 
emerges as a preferred dependable drug in most 
cases of respiratory infections resulting in favorable 
outcomes. Clinicians from all over India record 
remarkable compliance on patient’s part and 
acknowledge the perceived favorable clinical 
outcome. Although a majority consider it safe as 
even a first-line drug of choice, they raise concern 
over limited research evidence regarding its 
efficacy in severe infections and emergence of 
resistance. 
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