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Editorial 

Enhancing preparedness for reducing transmission and globalisation of 

Antimicrobial Resistance at the Ardh Kumbh Mela 2025, the world’s 

largest recurring religious mass gathering 
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Recurrent mass gathering religious and sporting events pose 

ubstantial public health challenges for host countries since they 

ttract millions of local and international travellers from all con- 

inents [1 , 2] . Past outbreaks of meningococcal disease associated 

ith the Hajj pilgrimage, cholera at the Kumbh Mela, and of in- 

uenza at the Winter Olympics highlighted the importance of 

ublic health preparedness prior to, during and after the event 

1 , 2 , 3 , 4] . The importation, local spread, and globalisation of an-

imicrobial resistance (AMR) is an important, but neglected, global 

ublic health issue associated with mass gathering events [5] . 

Currently, antibiotic resistant bacterial infections are a top cause 

f death worldwide [5] . Despite numerous global AMR initiatives 

ver the past decade for its control, deaths due to AMR are es- 

imated at 1.25 million annually and are expected to rise to 10 

illion annually by 2050 [5 , 6] . The importance of transmission 

f antibiotic resistant pathogens, including those causing sexually 

ransmitted infections at mass gathering festivals and religious pil- 

rimages has recently been recognised [7] . The escalating global 

roblem of AMR poses another complex risk to public health pre- 

aredness and response during all mass gathering events. Repeated 

ourses of antibiotic treatments taken by pilgrims during their 

ourneys drive AMR further [8] . 

The Hindu religious festival, The Ardh Kumbh Mela, is held ev- 

ry six years and is scheduled to take place in Prayag, (Allahabad), 

ndia from January 14th to March 4th, 2025 [9] . It is one of the

orld’s largest recurring religious mass gathering event which at- 

racts over 50 million people from India and across the world 

1 , 3 , 8 , 9] . Pilgrims perform religious rites together sharing tempo-

ary sanitary facilities, bathing frequently in the waters of the trib- 

taries of the River Ganges. A vast amount of bodily waste, such as 

aeces, urine, sweat, sputum, and vomit are generated dispersing 

illions of microorganisms contaminating the environment, water, 

ood, clothing, environmental surfaces. This creates ideal conditions 

or transmission between pilgrims, organisers, local population and 

assing travellers, of a range of pathogens. This includes the risk 

f acquiring multi-antibiotic resistant enteric, respiratory and sex- 

ally transmitted pathogens from close contacts through exchange 

f secretions and excreta during unprotected anal, oral, and other 

exual practices [1 , 7 , 8] . Over the past decade there have been sev-

ral reports of antibiotic resistant strains of Shigella sonnei, Campy- 

obacter coli, Escherichia coli, Neisseria gonorrhoea , HIV-1, and other 

athogens at mass gathering festival and religious events [7] . 
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The enormous daily volume of human waste generated by 50 

illion people assembled in a restricted geographical area, invari- 

bly exceeds the capacity of the sewage disposal infrastructures 

uilt for mass gathering events. Spatiotemporal meta-analysis of 

ater samples from the Godavari River has shown that anthro- 

ogenic multi-antibiotic-resistant bacterial strains are generated in 

eal time during the Kumbh Mela [10 , 11 , 12] . Thus, a combined in-

reased risk of AMR transmission arises from inadequate sewage 

isposal systems and the carriage of bacteria in the skin, uri- 

ary, genital, or gastrointestinal tracts of local and international 

ilgrims [2 , 8 , 12] . Preparation and planning by host country au- 

horities for mass gathering events commences years in advance. 

s public health authorities in India start preparing for the Ardh 

umbh Mela 2025 [12] , they are currently faced with the continu- 

ng threats of Influenza virus and its variants, multi-drug-resistant 

uberculosis, meningococcal sepsis, and a range of water and food 

orne pathogens, many of which are antibiotic resistant [2 , 4 , 8] . Re-

ent emerging and re-emerging vector borne diseases in India in- 

lude Dengue, Malaria and Nipah Virus disease are also major pub- 

ic health issues of concern [13 , 14] . In India, over the past decade,

MR has grown to become a major public health challenge the 

cale of which remains largely undefined. Thus, there is an ever 

rowing, ominous threat of importation transmission, and exporta- 

ion of antimicrobial resistant bacteria by local, regional and inter- 

ational pilgrims [15] . 

The Indian Council of Medical Research Antimicrobial Resis- 

ance Surveillance Network 2022 annual report shows an upward 

rajectory of antimicrobial resistant pathogens emerging across 

ndia [16] . For example, Escherichia coli resistant to imipenem 

as increased from 14% in 2016 to 36% in 2021; methicillin- 

esistant Staphylococcus aureus (MRSA) rates increased from 28 ·4% 

n 2016 to 42 ·6% in 2021. Accurate data on AMR transmission at 

he Kumbh Mela are scanty and there have not been any large lon- 

itudinal or cross-sectional cohort studies. The issue of AMR gen- 

ration, transmission and whether the Kumbh Mela contributes to 

ts exacerbation within India and globally remains to be defined by 

ase-controlled cohort studies of pilgrims. 

India has one of the highest rates of antibiotic usage in the 

orld. The public health system in India is overburdened and 

here is limited laboratory capacity for accurate diagnosis of spe- 

ific bacterial aetiology and their antibiotic sensitivities required 

or targeted treatment. Also inadequate is the lack of proactive and 
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tandardised country-wide AMR surveillance platforms [8 , 16] . Ad- 

itionally, AMR is being driven by indiscriminate use of widely 

vailable over-the-counter antibiotics without prescriptions, self- 

edication, inadequate infection prevention control practices, and 

iver water contamination with pharma waste. Wanton use of an- 

ibiotic is propagated by self-prescription of patients by private 

ractitioners [17] . When prescribed, the choice and duration of an- 

ibiotics is empiric and dependent on patient finances to complete 

he courses. Digital syndromic studies showed that antibiotic stew- 

rdship at health care facilities at previous Kumbh Mela events 

as grossly inadequate with rampant antibiotic overuse [15] . The 

evere disruptions to routine health care in India and across the 

orld because of COVID-19 appear to have exacerbated the chal- 

enges of tackling antimicrobial resistance worldwide. 

Given the millions of people that are expected to converge at 

he Ardh Kumbh Mela in India in 2025, a range of bold measures 

re required to reduce local and global spread of AMR. Mitigating 

his threat requires visionary commitment by the Indian authori- 

ies through a coordinated multidisciplinary effort across health- 

are services, local community and religious leaders, policy makers 

nd event organisers. By integrating the specific agenda of AMR 

nto mass gathering event planning, including pilgrims’ and health- 

are workers’ awareness and responsible antimicrobial use into pil- 

rimage strategies, the many challenges of the constantly evolving 

MR pandemic can be addressed seriously, ensuring the safety of 

ilgrims and communities alike. 

Mass gathering events provide unique opportunities for con- 

ucting priority epidemiological, translational clinical, operational, 

nthropogenic, social, environmental, and basic science research. 

hese are essential to accurately define several important knowl- 

dge gaps, such as prevalence of AMR at the Kumbh Mela, evo- 

ution of antibiotic resistance genes; food, water and environmen- 

al contamination, transmission between participants; globalisation 

r spread across India after the event; efficacy of infection con- 

rol measures; antibiotic stewardship practices. These will require 

overnmental commitment, careful planning with ring fenced re- 

ources. Sustainable sewage surveillance global platform needs to 

e in place for all mass gathering events and should include moni- 

oring for AMR pathogens. By monitoring the pathogen load in the 

ewage system of the host city, authorities can identify potential 

otspots of transmission and take rapid infection control actions 

nd pre-emptive measures to prevent the spread of the pathogens. 

his can include the installation of temporary rapid testing facili- 

ies and the implementation of targeted quarantine measures. By 

ocussing on sustainable approaches and adopting innovative tech- 

ologies, organizers and local authorities could ensure improved 

anitation, protect public health, and minimise the ecological im- 

act caused by the overwhelming accumulation of sewage waste 

uring the Kumbh Mela [2 , 8 , 12 , 15] . 

Experience from organisers of recurring religious mass gather- 

ngs events have highlighted the importance of advanced public 

ealth planning for prevention, surveillance and response to infec- 

ious diseases and other threats to attendees and the local popu- 

ations [1 , 8 , 12] . Many infectious diseases threats can be prevented

y vaccinations, which reduces the need for antimicrobials. Prepa- 

ations for the 2025 Allahabad Kumbh Mela are well underway 

ith dedicated teams dealing with public health preparedness and 

ealth services. Based on experiences from other mass gathering 

eligious events [1 , 4] , in addition to basic vaccines against diph- 

heria, tetanus, pertussis, polio, measles, and mumps, it is pru- 

ent to recommend pre-travel vaccines for influenza, yellow fever, 

neumococcus, invasive meningococcal disease, influenza, and new 

neumococcal and meningococcal vaccines should be revisited. 

Apart from recommending the routine pre-travel vaccines for 

reventable communicable diseases, provision of safe food and wa- 

er, sanitary facilities and proactive vector control activities during 
80 
he Kumb Mela will be important to reduce the risk of transmis- 

ion and outbreaks of food and water-borne diseases. Increasing 

MR and risk of infection awareness and education among visitors 

nd pilgrims by promoting proper hygiene practices is essential. 

rganisers can set up additional and easily accessible washing sta- 

ions and poster signs encouraging pilgrims to wash their hands 

egularly, and also highlight responsible antimicrobial use and the 

otential consequences of inappropriate use of antibiotics. Health- 

are provider education and community awareness of AMR, intro- 

uction of rapid point-of-care diagnostics and digital tools, is re- 

uired to promote evidence-based use of antibiotics. Religious and 

ommunity leaders must be involved in the planning, and they 

hould play a critical role in delivering messages on infection con- 

rol and AMR education. While not the remit of Kumb Mela organ- 

sers, the opportunity can be used to enhance and support gov- 

rnmental national campaigns in tackling AMR, discouraging self- 

ntibiotic medication, mandating prescriptions for antibiotics, reg- 

lating the sale of antibiotics, and having more healthcare profes- 

ionals available at Kumb Mela event sites gathering sites for mon- 

toring antibiotic prescriptions. 

Other countries hosting religious mass gathering events also 

ace the growing problem of AMR which remains undefined. In- 

ia’s Centre for Disease Control is currently scaling-up its AMR and 

ealthcare associated infections surveillance programs and is ex- 

anding and IPC capacity and antimicrobial stewardship activities 

cross the country [8 , 16] . India and the Kumb Mela public health

uthorities have an ideal opportunity to take leadership of a criti- 

al but neglected global AMR issue and get global unity of purpose 

o inform evidence-based planning and readiness strategies for fu- 

ure mass gatherings events. Coordinated action must be inclu- 

ive and requires global cooperation between all host and pilgrims’ 

ountry of origin. Mass gatherings must be incorporated into the 

roader global antibiotic stewardship agenda and more specifically 

nto universal action plans, to prevent AMR. 
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