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Editorial 

Raising awareness and mitigating risk of transmission of antimicrobial resistance during the 
upcoming 2024 Gangasagar religious mass gathering  
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Compared to the Kumbh Mela which attracts over 50 million pil
grims, the Gangasagar Mela (GSM) is India’s second largest religious 
mass gathering event (MGE). The GSM, is an annual event held in 
Gangasagar West Bengal, the Kumbh takes places every three years, 
rotating among four different Indian cities, viz. Nashik, Ujjain, Prayagraj 
and Haridwar. The MGEs frequently result in significant and repeated 
human-induced disruptions at the event site, causing adverse impacts on 
the local ecosystems. Annually, during the month of January, GSM 
witnesses the participation of millions of pilgrims over a duration of a 
few days bathing and living together performing religious rituals. In 
addition to this annual event, Gangasagar is continuously stressed by the 
discharge of industrial and agricultural effluents upstream. 

Large-scale mass gatherings, such as religious pilgrimages, and 
sports events, attract multitudes of participants from diverse geographic 
and cultural backgrounds [1–5]. Despite fostering communal bonds and 
celebrations, the WHO highlights that such mass gathering events are 
associated with serious health risks due to disease transmission, because 
of the close interactions among attendees. As a consequence, equally 
critical is the looming threat of development and spread of antimicrobial 
resistance (AMR) during and after MGEs. Due to the increased 
human-human interactions and the potential for disease transmission, 
the setting of MGEs are hot spots for the proliferation of AMR. Apart 
from the human to human transmission of a range of pathogens at MGEs, 
these events impose stress on the temporary healthcare facilities estab
lished for the event, impacting native animal species and ecosystems, 
and contributing to the spread of AMR genes within the waste water 
infrastructures, thereby posing challenges to efficient waste manage
ment (Fig. 1) [1–3]. Despite these environmental and health concerns, 
the major gap in the context of GSM is the lack of thorough surveillance 
of AMR, and identification of risk factors contributing to development 
and dissemination of AMR. In the absence of efficient waste manage
ment approaches, the huge amount of waste generated over a couple of 

days due to such congregation, contributes to the transmission of AMR 
to natural environments [6–9]. Also, the abundance of AMR has been 
reported to increase under the influence of anthropogenic factors, 
including the presence of pollutants, especially the emerging contami
nants [10]. While natural attenuation has been observed for Gang
asagar, the deterioration of soil and water quality post GSM has been 
documented [8]. It is worth noting that being the largest consumer of 
antibiotics globally, India is a victim to rising cases of AMR, as evidenced 
by the 2022 annual report from the Indian Council of Medical Research 
“Antimicrobial Resistance Surveillance Network”, which depicts a 
growing trend in the emergence of AMR pathogens [9–12]. 

The emergence of the COVID-19 pandemic in December 2019 serves 
as a significant scientific lesson, underscoring the imperative of imple
menting rigorous global policy measures. This crisis prompted the 
enforcement of extensive lockdown measures worldwide to mitigate its 
transmission. However, this pandemic disrupted proper antibiotic 
management, leading to a marked increase in the worldwide adminis
tration of antibiotics and biocides. Consequently, this has exacerbated 
the overarching problem of development and transmission of AMR 
globally, while simultaneously augmenting the occurrence of emerging 
contaminants within water ecosystems. It is important to note that 
deaths due to COVID-19 worldwide was over 4 million, however AMR 
contributed to an estimated approximate deaths of 4.95 million globally 
in 2019 alone [6]. The death toll from AMR is a cause for concern, with 
its silent and less-recognized pandemic status. If these numbers continue 
to rise, AMR will pose a significant and underappreciated threat to 
global public health, potentially overshadowing the impact of 
COVID-19. 

To mitigate the development and transmission of AMR during the 
upcoming GSM, it involves adopting strategies before, during, and after 
the bathing event. This necessitates a collective effort from all stake
holders and comprehensive data collection and surveillance at each 
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stage to assess the gravity of the situation. WHO’s Global Antimicrobial 
Resistance Surveillance System (GLASS) is pivotal in addressing this 
issue by collecting and sharing data at local, national, and global levels 
for informed decision-making and combatting antibiotic resistance, as it 
can establish monitoring mechanisms for early detection of potential 
outbreaks and tracking patterns related to AMR and infections during 
such large-scale events. 

Besides developing a strong infrastructure for healthcare, hygiene 
and sanitation, the preparedness for the event must also strengthen the 
public health system in advance. Additionally, prioritizing education 
about appropriate antibiotic usage, promoting responsible behaviour, 
and discouraging self-medication are crucial strategies for public health 
awareness and tackling the fast-growing issue of AMR. [13–15]. Several 
conventional and advanced platforms can be utilised for such an 
awareness, including reinforcement by religious and community 
leaders. A pre-registration of pilgrims and visitors with documentation 
of any illness history and or medicament, can be a robust method of 
monitoring. 

During the event, health authorities should actively monitor and 
regulate antibiotic dispensation, implementing measures like require
ment of prescriptions for controlling antibiotic sales, and providing 
healthcare professionals at gathering sites to evaluate and prescribe 
medications as needed. Availability of point-of-care devices to rapidly 
detect infections can curb the overuse (and unnecessary use) of antibi
otics, with more precise treatment. Visitors and pilgrims should be 
required to report signs of illness promptly to designated healthcare 
facilities. Additionally, these events generate substantial human waste, 
placing significant stress on effective waste and sewage management 
systems, to minimize transmission of AMR to other ecosystems. This 
highlights the need for sewage-based AMR surveillance to address this 
multifaceted issue 15–18. Post the event, the pollution and waste 
generated by the gathering, must be sustainably managed to minimize 
the transmission of pathogens and AMR to water and soil. Further, AMR 
pathogens studied during mass gathering events should be archived in 
microbial repositories 19, along with their associated data, for the 
benefit of future research and to enrich our understanding of the course 
of AMR spread, in collaboration with the Indian Council of Medical 
Research (ICMR). 

The One Health approach 20,21 is crucial in addressing the inter
connected challenges of AMR, infectious diseases, and public health 
during mass gatherings. These limitations underscore the need for a 
comprehensive and authentic database to bridge these critical 

knowledge gaps in the battle against antimicrobial resistance. The 
Government must continue supporting research in new therapeutics, 
together with investing in long-term monitoring across seasons for the 
dynamics of pathogens and AMR. This will enable a better under
standing of the resilience of the system so that appropriate and timely 
interventions can be undertaken. 
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