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INTRODUCTION 
The city of Pune is experiencing a significant outbreak 
of Guillain-Barré Syndrome (GBS), with a few cases 
also reported in other parts of Maharashtra. This 
outbreak was first detected in early January 2025. As of 
February 7, 2025, within a span of one month, 173 cases 
and six deaths have been reported.1 With these 
numbers, this could be one of the largest recorded GBS 
outbreaks globally and the largest in India to date.2 
Analysis of stool samples from affected patients 

revealed the presence of Campylobacter jejuni, 
suggesting a waterborne transmission. The state health 

department reported that water contamination with C. 
jejuni was the likely source, with contamination 
occurring possibly within the water distribution 
system.3 

 

GBS is a rare but severe autoimmune disorder 
characterized by progressive muscle weakness and 
paralysis.4 Although the exact mechanisms leading to 
GBS remain unclear, a strong association has been 
established between GBS and preceding infections, 

particularly those caused by Campylobacter jejuni. C. 
jejuni is one of the leading causes of bacterial diarrhea 
worldwide and is implicated in approximately one-third 

of GBS cases.4 In addition to C. jejuni, viral infections 
such as Norovirus, Epstein-Barr virus,  

Cytomegalovirus, and Zika virus have also been 
associated with GBS.5 The recent GBS outbreak in 
Pune emphasizes the urgent need to improve 
community-level antimicrobial stewardship practices. 

This editorial specifically highlights the critical role of 
responsible antibiotic use in mitigating the risk of such 
outbreaks and preventing the broader consequences of 
antimicrobial misuse. 

THE PROBLEM: RISING GBS INCIDENCE 
AND THE ROLE OF ANTIBIOTIC USE: 
The GBS outbreak in Pune highlights a troubling rise in 
the incidence of this debilitating illness. The strong 

association between Campylobacter jejuni infections 
and GBS is well-documented in the literature. In most 

cases, GBS develops following C. jejuni infection, 
where molecular mimicry between bacterial 
lipopolysaccharides and human gangliosides triggers an 
autoimmune response. The cross-reactive antibodies 
formed subsequently attack both bacterial components 
and the host's peripheral nervous system.4 

Moreover, inappropriate antibiotic use plays a central 
yet complex role in this setting. Antibiotic use disrupts 
the gut microbiome, a crucial ecosystem that maintains 
immune homeostasis. Antibiotic-induced dysbiosis may 
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increase susceptibility to Campylobacter infections 
and, consequently, the risk of GBS development.6,8 
Studies have demonstrated that depletion of gut 
microbiota by antimicrobial agents dysregulates 
immune responses, predisposing individuals to GBS 

following Campylobacter infection. A study by Brooks 
et al. found a significant correlation between 
alterations in gut microbial composition and the 
development of GBS-associated autoantibody 

responses in mice after Campylobacter infection, 
strengthening the link between antibiotic-induced 
microbiome disruption and the severity of GBS.6 

The real challenge lies in distinguishing between 
appropriate and inappropriate antibiotic use in 
community settings. While antibiotics are essential for 
treating bacterial infections, their misuse contributes 
significantly to the problem. Studies in various regions, 
including India, reveal extensive antibiotic usage, often 
inappropriately.9,10 This answers the need for improved 
diagnostic tools and stricter adherence to treatment 
guidelines to curb indiscriminate antibiotic prescribing. 

POTENTIAL COMPLICATIONS OF 
ANTIBIOTIC OVERUSE 
The consequences of indiscriminate antimicrobial use 
extend far beyond an increased risk of GBS. Overuse of 
antibiotics contributes to the emergence of 
antimicrobial-resistant (AMR) infections, a global crisis 
that threatens the efficacy of life-saving treatments. The 
rise of multidrug-resistant (MDR) pathogens, including 

foodborne bacteria like Campylobacter, undermines 
public health efforts, leading to increased morbidity, 
mortality, and healthcare costs. The economic burden 
of AMR is significant, straining healthcare systems 
worldwide and impacting other sectors, including 
agriculture, where resistant bacteria reduce 
productivity.11 

While AMR infections pose a direct threat, antibiotic 
overuse also has broader implications. Disruption of 
the gut microbiome can affect immune function, 
metabolism, and overall health. Dysbiosis caused by 
antibiotic exposure has been linked to increased 
susceptibility to opportunistic infections and immune 
dysregulation. Although the long-term effects of 
antibiotic-induced microbiome alterations remain 
under investigation, current evidence strongly supports 
the need to preserve gut microbiome integrity for 
overall well-being. This is particularly crucial given the 
complex relationship between gut microbiota and 
immune function, as exemplified by the association 

between Campylobacter infections and the recent GBS 
outbreak.6 

SOLUTIONS: A MULTIFACETED APPROACH 
Addressing antimicrobial misuse requires a 
multidimensional strategy, including education, 
improved diagnostics, evidence-based prescribing, 
enhanced surveillance, collaboration, and infection 
prevention. 

Education: Public awareness campaigns targeting both 
patients and healthcare providers are crucial. These 
should emphasize completing prescribed antibiotic 
courses, distinguishing bacterial from viral infections, 
and discouraging self-medication. Shehadeh et al. 
demonstrated that targeted educational interventions 
improve knowledge, though behavioral change requires 
sustained effort.12 

Diagnostic stewardship: The use of rapid diagnostic 
tests (RDTs) with high sensitivity and specificity can 
help differentiate viral from bacterial infections, 
reducing unnecessary prescriptions. Timely results 
from RDTs enable informed decision-making, 
particularly in resource-limited settings.13 

Prescribing guidelines and surveillance: Developing 
regional, evidence-based prescribing guidelines and 
ensuring adherence through audits and feedback is 
essential. Continuous surveillance of antimicrobial use 
and resistance patterns helps identify emerging threats 
and guide policy decisions.13 

Collaboration: Effective antimicrobial stewardship 
depends on collaboration among physicians, 
pharmacists, public health agencies, and policymakers. 
Multidisciplinary teams and therapeutics committees 
can facilitate knowledge-sharing and improve 
stewardship initiatives.14 

Infection prevention: Preventing infections reduces 
antibiotic use. Hygiene measures such as handwashing 
and safe food handling are critical. Strategies to lower 

Campylobacter infections should include proper 
poultry cooking and preventing cross-contamination, as 
undercooked meat poses a higher risk. Addressing 
knowledge gaps about transmission is vital for effective 
prevention.15 

CALL TO ACTION: THE NEED FOR A 
UNIFIED RESPONSE 
The Pune GBS outbreak reminds the consequences of 
antibiotic misuse. It emphasizes again the need for 
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community-level antimicrobial stewardship to focus on 
appropriate antibiotic use, microbiome protection, 
real-time diagnostic stewardship, and public health 
integration to prevent both antimicrobial resistance 
and unintended complications like GBS. Only through 
sustained, evidence-based antimicrobial stewardship 
we can mitigate future outbreaks and preserve the 
efficacy of life-saving antibiotics. Policymakers, 
clinicians, and the public must unite in this effort—the 
cost of inaction is too high (Box 1). 

 Box 1: Call of actions during any GBS or similar 
outbreaks 

1.​ Judicious antibiotic use – restrict antibiotics in 
gastroenteritis to high-risk cases to prevent 
unnecessary exposure and resistance selection. 

2.​ Microbiome protection – avoid broad-spectrum 
antibiotics to maintain gut microbiome balance 
and reduce autoimmune risks like GBS. 

3.​ Diagnostic stewardship – integrate real-time 
microbiological data to guide targeted therapy 
and avoid empirical antibiotic overuse. 

4.​ Infection control & public health – strengthen 
sanitation measures to reduce infections and 
minimize the need for antimicrobials. 

5.​ Education & awareness – train clinicians on 
post-infectious complications like GBS and 
emphasize antibiotic restraint in self-limiting 
infections. 
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