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ABSTRACT: Cholecystitis is defined as an inflammation of the gallbladder. It is of major concern because if left untreated, it can 

progress to complex pathologies. The high burden of cholecystitis underlines the importance of epidemiological knowledge 

regarding its prevalence, risk factors, and related comorbid conditions for proper planning of preventive and therapeutic measures. 

This literature review presents recent insights into the bacteria causing cholecystitis, the problem of multidrug resistance, and the 

hypothetical effect of the gut microbiome on the health of the gallbladder. 

 

1. INTRODUCTION 

Cholecystitis, an inflammation of the gallbladder, is of major health concern and can be a source of otherwise avoidable life-

threatening complications. Knowledge of the epidemiology of cholecystitis with respect to prevalence, risk factors, and 

comorbidities is essential for practical prevention and treatment measures. Cholecystitis is generally connected with infections and 

most often bacterial. Knowledge of the associated microbial community is important for an accurate diagnosis of the patient and 

proper choice of a treatment method. The current review compiles up-to-date information on bacterial etiology in cholecystitis, 

importance related to multi-drug resistant organisms, and potential impact of gut microbiota on health status of the gallbladder. It 

also comprises a contemporary perspective on the existing understanding in the field of epidemiology of cholecystitis, areas where 

knowledge is lacking, and some potential directions for future study. 

 

PREVALENCE AND INCIDENCE 

Cholecystitis is a proxy for the burden of gallbladder diseases, which results from a complex interaction of varying population-

attributable risk factors. Though information on cholecystitis specifically is lacking in the literature, information on estimated related 

gastrointestinal problems can be adduced or pooled together. For example, Younossi et al. pointed out in 2018 that non-alcoholic 

fatty liver disease is rising, leading to an increase in the burden of cholecystitis, since it shares common risk factors with the latter—

for instance, obesity, and metabolic syndrome. This would indicate a rise in cholecystitis cases, meaning that the gallbladder 

diseases' epidemiology should be monitored simultaneously with liver conditions. (Younossi et al., 2018). 

 

RISK FACTORS 

Research has identified several risk factors that play a role in the development of cholecystitis. Ananthakrishnan (2015) has 

emphasized that inflammatory bowel disease has a role in the alteration of the function of the gallbladder, especially when it is at 

risk for cholecystitis. In this condition, the composition of bile is likely to be impaired and the motility of the gallbladder may 

increase the form of stones that will eventually lead to cholecystitis (Ananthakrishnan, 2015). Obesity is also a significant risk factor 

for cholecystitis because it is closely related to NAFLD-related hepatocellular carcinoma. This usually leads to irritation due to 

saturation disordering the bile of cholesterol in a way that increases the level of its saturation (Huang et al., 2020). 

 

COMORBIDITIES 

The connection of cholecystitis to comorbidity has been highlighted in recent research. For example, in their work, Leon and 

Maddox (2015) discuss how diabetes interacts with cardiovascular disease, which also might apply to the health of the gallbladder. 

Diabetes is associated with abnormal gallbladder motility and an increased risk for the formation of gallstones—factors that could 

precipitate cholecystitis (Leon & Maddox, 2015). 
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Moreover, the contribution of diet and lifestyle factors such as a high-fat diet and inactivity in the pathogenesis of gallbladder 

diseases, including cholecystitis, cannot be diminished. These factors add to obesity and metabolic syndrome, both acting as 

independent risk factors for gallbladder inflammation. 

 

BACTERIAL COMMUNITIES IN CHOLECYSTITIS 

Research indicates the bacteria related to cholecystitis are of wide diversity, mainly Gram-negative organisms. In particular, studies 

have emphasized Escherichia coli and Klebsiella pneumoniae to be major pathogenic agents causing the infection. These bacteria 

are responsible not only for acute cholecystitis but also for the vast majority of cases of recurrent infection, which represents a 

serious problem for the management of the patient (Magiorakos et al., 2012). 

The gut microbiota composition is of prime significance for general health conditions and disease, including gastrointestinal 

infections. According to the study conducted by Lynch & Pedersen (2016), one of the key roles is assigned to the balanced 

microbiota in holding back the overgrowth of pathogenic bacteria; that could be a cause of cholecystitis. The other way an imbalance 

in the microbiome may contribute to infection is by promoting the establishment of infectious bacteria due to improper treatment. 

Moreover, gut microbiome studies have unveiled changes associated with systemic disease, implying an influence on conditions 

such as cholecystitis. For example, in their study, Franciosa et al. (2018) stated that dysbiosis can cause inflammatory reactions 

hence complicating events and diseases to cholecystitis. This brings out the importance of more research into the relationship 

between the gut-liver axis and diseases of the gallbladder. 

Bacteria have been associated as a key player in the pathology of cholecystitis and E. coli tops the list. It has been revealed that, in 

acute cases of cholecystitis, E. coli is the most frequently isolated organism and accounts for about 29% of isolates (Johnson et al., 

2019). The incidence acts to drive home the fact of its role in the processes of infection leading to gallbladder inflammation. Some 

strains of E. coli, among them adherent invasive E. coli (AIEC), have been described as able to adhere to and invade epithelial 

intestinal cells (Mitchell et al., 2019; Liu et al., 2020). This contributes not only to the local initiation of processes that favor its own 

persistence—such as inflammation but also could make conditions like cholecystitis more severe. Interaction between AIEC and 

the intestinal mucosa might initiate the inflammatory response or aggravate it in patients already known to have a risk of gallbladder 

diseases. 

Moreover, the competitive interactions of E. coli with other gut microbiota could influence human gut health in general, and thus, 

possibly the incidence of cholecystitis. Microbial composition and their functional profiles are dynamic and can be influenced by 

several factors, including diet, antibiotics, and host immune responses (Dhariwal et al., 2017; Chong et al., 2020). These changes in 

microbiota could influence the virulence properties of E. coli and therefore its involvement in cholecystitis. 

Iron acquisition is a key determinant enabling E. coli to survive and exhibit virulence within a host (Skaar, 2010). Fe (III) is 

sequestered by the host during the inflammatory process to limit bacterial replication, but E. coli has evolved ways to bypass this 

limitation, thereby enhancing its pathogenic potential. The cross-talk of E. coli iron uptake systems with those of the host immune 

response machinery is still an enigma and represents a valuable area for study to determine how such interactions influence the 

progression of cholecystitis. 

 

RESISTANCE PATTERNS AND CLINICAL IMPLICATIONS 

Indeed, the emergence of multidrug-resistant bacteria poses a considerable challenge in the treatment of cholecystitis. As Tacconelli 

et al. (2014) note, with the prevalence of multidrug-resistant Gram-negative bacteria in healthcare settings, stringent infection 

measures become necessary to avert transmission. The very existence of these strains in turn compels a variety of treatment options 

which often results in prolonged hospital stays for an individual and increased morbidity. 

In addition to this, emerging reports, including the study by Tamma et al. (2021), document the management of ESBL-producing 

Enterobacterales, which predominantly cause the increasingly identified infections noted in cholecystitis. With growing emergent 

reports, robust clinical guidelines that address the control of these resistant infections become a dire need, standard therapies 

rendered possibly ineffective for their elimination. 

 

CONCLUSION  

In summary, though there is a well-established literature body that deals with the epidemiology of related gastrointestinal conditions, 

specific research related to cholecystitis is limited. By filling in the gaps of knowledge described in this review’s future directions 

for research and pursuing them, the healthcare community can better understand cholecystitis and, in the end, more effective 

prevention and treatment strategies will be developed. The bacteria connected with cholecystitis, especially strains that are multidrug 

resistant, are a considerable challenge to management that is effective. Therefore, it is important to understand the interaction of the 

gut microbiome with gallbladder health in order to create comprehensive treatment approaches. Answering these identified 

knowledge gaps through specially targeted research would increase our understanding of cholecystitis and improve clinical 

outcomes for patients. 
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