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ABSTRACT 

 

One of the most frequently diagnosed malignancies among females is cervical cancer. An escalation 

of cells in the cervix, located in the lower part of the uterus, connects to the vagina. Cervical cancer, a 

major cause of mortality and morbidity in young-adults and older-women, develops from a 

carcinogenic human-papillomavirus (HPV) in almost all patients. Several risk factors of HPV 

infection are shared with common urogenital-infective conditions, such as cystitis (lower urinary tract 

infection), vaginosis and vulvovaginitis, e.g., sexual behavior and certain vaginal microbiome 

structures. Urinary tract infections (UTIs), which are mainly due to bacterial infections such as those 

caused by Escherichia coli, are common in females and characterized by symptoms including lower 

abdominal soreness, frequent impulses to urinate and pain during urination. Cervical cancer and UTIs 

are two different diseases, but new research points to a possible connection in a retrospective cohort 

between chronic UTIs and a greater risk of cervical cancer. According to concurrent investigations, 

continual inflammation linked to repeat UTIs may produce CNF1, resulting in colonization and 

invasion of superficial umbrella cells in the bladder and significantly enhancing inflammation via 

proinflammatory cytokines. Concurrently, the COX-prostaglandin inflammatory axis provokes the 

inflammatory cascade mechanism in HPV infections. These two phenomena generate ROS to increase 

the risk of cancer-causing alterations in cervical cells. This review aims to explore the correlation 

between cervical cancer and UTIs as well as between HPV and E. coli which may abet the combined 

screening program of cervical cancer and UTIs in prevention and therapy. 

Keywords: UTI, Inflammation, UPEC, Cervical cancer, HPV, ROS 
 

 

http://www.ijhsr.org/


Ritika Seth et.al. Inflammation: a potential association between cervical cancer and UTI 

                                  International Journal of Health Sciences and Research (www.ijhsr.org)  227 

Volume 15; Issue: 6; June 2025 

INTRODUCTION 

Microorganisms are crucial environmental 

factors in the progression of several 

vulnerable infections. Awareness of the 

multifactorial processes eventually results in 

combination with tumors and other 

bacteraemia which has increased 

considerably in prevalence in the recent 

years. Among them, the coinfection of 

cervical cancer, due to the persistent 

contagion of human-papillomavirus (HPV) 

and urinary tract infections (UTI), a 

probable cause of the emergence of 

antimicrobial resistance in E. coli, 

potentially boosts immunomodulation 

toward the generation of carcinoma. In such 

cases, inflammation may play a vital role in 

promoting immunotolerance against HPV 

and E. coli as well as against cervical cancer 

and UTIs. 

 

Cervical Cancer  

Cervical cancer, a commonly diagnosed 

cervical neoplasm, is caused mostly by 

persistent infection with a virus namely, 

human papilloma virus (HPV) and is the 

fourth leading cause of cancer mortality in 

women globally [1,2]. According to Singh 

et al. [3] cervical cancer in India, was the 

2nd most common cancer in terms of both 

incidence (18.3%) and cancer mortality 

(18.7%) among women in 2020, with a 5-

year prevalence of 18.8%. India accounts 

for approximately 1/5 of new cases and 

nearly 1/4 of deaths due to cervical cancer, 

making it a major contributor to the global 

burden of cervical cancer [2]. 

The cervix is anatomically the 1/3rd lower 

portion of the uterus and is cylindrical, 

protruding and linked with the vagina 

through the external orifice of the uterus [4]. 

The uterine cervix is divided into three 

regions, the ectocervix (nonkeratinized 

stratified squamous epithelium, containing 

stem-like cells and differentiated cells), the 

endocervix (columnar epithelium) and the 

squamo-columnar junction (metaplastic 

epithelium).  The presence of a microwound 

in nonkeratinized stratified squamous 

epithelium is necessary for virions to access 

the basal layer and specifically contaminate 

stem-like cells. The infected stem-like cells 

now form a reservoir of contagion where the 

viral genome is maintained in an episomal 

state [5]. As the cells divide, the daughter 

cells are pushed toward the epithelial 

surface, giving rise to transient productive 

infections possibly progressing to high-

grade neoplasia or squamous cell carcinoma 

[5,6,7]. 

 

HPV 

Human papilloma viruses (HPVs) are small 

icosahedral viruses (~ 50˗60 nm in 

diameter), that are nonenveloped with a 

circular double-stranded DNA genome, 

infect mucosal and skin epithelia in a 

specific manner and induce cell 

proliferation [7,8]. The cellular tropism of 

HPV is associated with cervical 

carcinogenesis [9] in the nonkeratinized 

stratified squamous epithelium of the 

ectocervix which expresses the epidermal 

growth factor receptor (EGFR) and the 

keratinocyte growth factor receptor [10], 

where the endocervix and the 

squamo˗columnar junction have received 

less attention [10,11,12,13]. 

Genital HPV infection can be divided into 

two categories: ‘high-risk’ HPV types 

causing cervical intraepithelial neoplasia as 

well as cervical cancer and ‘low-risk’ HPV 

types causing genital warts [14]. The HPV 

genome comprises three functional regions: 

the long control region (LCR), the early 

region (E) encoding E1, E2 and E4-E8 and 

the late region (L) encoding L1 and L2 

genes, in which the HPV-E6 and -E7 

proteins are crucial to chronic inflammation 

as well as malignant transformation [15,16]. 

High-risk HPV genotypes, especially HPV 

16 and HPV 18, are also well-established 

oncogenic factors in cervical carcinogenesis 

[17,18].  

Persistent HPV infection leads to 

modifications in the release of 

proinflammatory cytokines, which in turn 

may alter the infiltration of immune cells, 

causing inflammation [19]. HPV-E6 and-

E7, as well as HPV-16 and-18, impede the 
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interferon pathway, which in turn decreases 

the amount of major histocompatibility 

complex (MHC) class I molecules on the 

cell surface, resulting in inactivation of 

CD8+ cytotoxic T-cell responses [20]. 

Neoplastic epithelial cells of the cervical 

mucosa, are thus able to induce the 

cyclooxygenase (COX)-prostaglandin 

inflammatory axis [21], resulting in a direct 

link between HPV oncogenes and the 

activation of potent inflammatory cascades 

with well-known roles in cancer promotion 

via impaired activation of the IFN-mediated 

response and NF-κB [14,22,23]. Finally, the 

potential for HPV is to interfere with the 

migration and adhesion of innate immune 

cells. Thus, the functions of antigen-

presenting cells (APCs), macrophages and 

natural killer (NK) cells can be 

downregulated by HPV infection 

[24,25,26,27,28]. This phenomenon results 

in an abnormal imbalance in immune 

responses which in turn causes cell 

transformation, inflammation and tumor 

progression initiated by HPV infection 

[29,30,31].  

 

UTI 

Urinary tract infections (UTIs) are potential 

causes of antimicrobial resistance, 

disturbing 150 million people each year 

worldwide in both healthcare and 

community settings and causing significant 

morbidity and mortality [32,33,34,35]. 

Among the various clinical manifestations 

of UTI (cystitis, pyelonephritis, 

asymptomatic bacteriuria and chronic and 

recurrent UTIs), cystitis is the most frequent 

presentation affecting the urinary bladder 

[33]. The bacteria may further accumulate 

in the urinary tract causing infection of the 

kidney [36]. The majority of cases of 

complicated UTIs are community-acquired 

by uropathogenic E. coli (UPEC) and 

Klebsiella spp., accounting for 

approximately 75–95 % of the total cases 

[35,37].  

 

E. coli 

Escherichia coli (E. coli) is an important 

urinary tract pathogen and is responsible for 

considerable healthcare-associated problems 

worldwide [38,39]. E. coli possesses a wide 

variety of virulence factors, which help the 

organism infect and damage the host. 

Among them, Escherichia coli sequence 

type 131 (ST131) has recently emerged as 

an imperative UTI public health pathogen 

owing to its rapid spread worldwide and 

multidrug resistance [39]. The UPEC, a 

common pathogenic pathogen for UTIs, has 

the ability to adhere to, move, produce 

toxins, acquire metals, from intracellular 

bacterial communities (IBCs) and evade 

immune defenses [40]. 

The strong pathogenicity of bacteria 

imbalances the internal aspects of the 

urethral mucosa and epithelial cells and the 

defense function of the body is 

compromised [41,42]. Chronic UTIs are 

instigated when UPEC persuades 

periurethral invasion and colonization. 

Subsequent UPEC ascension into the 

bladder and expression of pili, fimbriae 

(type 1 fimbriae, P fimbriae, and other 

fimbriae) and adhesions (nonfimbrial 

adhesins) result in colonization and invasion 

of superficial umbrella cells in the bladder 

[40,41,43,44,45,46,47]. UPEC thus 

produces toxins (cytotoxic necrotizing 

factor 1: CNF1) that provoke host cell 

damage, release essential nutrients that 

promote bacterial survival, significantly 

increase in proinflammatory cytokines and 

contaminate the gut to periurethral area 

[48]. Subsequently, a series of inflammatory 

reactions, such as urethritis, cystitis and 

pyelonephritis [49,50,51], occur in the 

urinary tract. 

 

Coinfection/the Bridge 

Several reports suggest that insights into the 

coinfection of viruses and bacteria results in 

disease exacerbation [18,52,53,54,55]. 

Evidence from retrospective cohort studies 

is emerging that E. coli, the most common 

microorganism, dominates the pathogens 

isolated from the cervical discharge of 

patients diagnosed with cervical cancer 

[18,56]. The proportions of HPV 16 and E. 
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coli, amplified with increasing the severity 

of intraepithelial cervical neoplasia, 

indicating that there is a possible link or 

bridge in between cervical cancer and UTIs. 

In this context, Zou et al [18] reported that 

the largest proportion of E. coli isolated 

from HPV16 is phylotype B2, which more 

frequently carries virulence genes and 

induces cytotoxicity. 

HPV oncogenes activate potent 

inflammatory cascades by impairing the 

activation of IFN-mediated responses and 

NF-κB which in turn interferes with the 

migration and adhesion of innate immune 

cells [14, 20, 21, 28, 31]. In these cases, the 

function of APCs, macrophages and NK 

cells are downregulated. This phenomenon 

in turn rationalizes the amount of MHC 

class I, resulting in the inactivation of CD8+ 

cytotoxic T-cell responses. The COX-

prostaglandin inflammatory axis is then able 

to provoke the inflammatory cascade 

mechanism.  

Potential overgrowth of E. coli also induces 

inflammation and enhances carcinogenesis. 

UPEC expresses pili, fimbria and adhesions 

and produces CNF1 which results in 

colonization and invasion of the superficial 

umbrella cells in the bladder and 

significantly enhances inflammation via 

proinflammatory cytokines to contaminate 

the gut to the periurethral area [40, 48, 51]. 

These data revealed that inflammation is a 

potent factor for coinfection or a bridge 

between cervical cancer or HPV and UTI or 

E. coli. Chronic inflammation triggers the 

production of reactive oxygen species 

(ROS) [ 57, 58,59,60], which accordingly 

promotes endothelial dysfunction via the 

oxidation of crucial cellular signaling 

proteins [61,62,63] and can damage DNA, 

leading to mutations and genomic instability 

to promote tumor growth and metastasis 

[64,65]. An imbalance between oxidants 

and antioxidant systems in cervical cancer is 

the predominant factor in its 

etiopathogenesis. Uterine cervical 

intraepithelial abnormalities and the 

development of cancer consequently 

influence the vulnerable metaplastic cervical 

epithelium resulting from complex 

molecular disturbances. The generation of 

free radicals as well as ROS causes genetic 

damage to the cervical epithelium, leading 

to its transformation into malignant cells 

and the initiation of cervical cancer [66,67].  

 

CONCLUSION 

The molecular imbalance plays an important 

role in the pathogenesis and progression of 

the coinfection between neoplasia and 

bacteremia. This review describes 

explanations for how cervical cancer and 

UTI is associated in relation to 

inflammation and becomes more 

pronounced because of the involvement of 

ROS. This study provides strong insight into 

HPV and E. coli, which may assist in the 

development of combined screening 

programs for the prevention and treatment 

of cervical cancer and UTI.  
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