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Background: Uterine prolapse (UP), a subtype of pelvic organ prolapse (POP), frequently coexists with urinary tract infections
(UTIs) and lower urinary tract symptoms (LUTS), including urinary frequency (UF), urinary incontinence (UI), and urinary retention
(UR), is a common pelvic floor dysfunction disorder in women. However, the causal relationship between these conditions remains
controversial. This study aims to fill this gap by applying two-sample Mendelian randomization.

Methods: A two-sample Mendelian randomization (MR) study was conducted to genetically evaluate associations between UP and
UTIs/LUTS. The inverse variance weighting (IVW) method served as the primary analysis, supplemented by sensitivity analyses to
assess the validity and reliability of results.

Results: MR analysis suggested a potential causal link between UP and increased risk of UTIs (p = 0.048). No causal associations
were observed between UP and UF, U, or UR. Sensitivity analyses confirmed stability of results, with no evidence of heterogeneity or
horizontal pleiotropy among instrumental variables (IVs).

Conclusion: UP may act as a risk factor for UTIs, though further validation is needed given the borderline statistical significance. No
clear causal relationships were identified between UP and UF, UL, or UR.

Keywords: urinary tract infections, uterine prolapse, urinary frequency, urinary incontinence, urinary retention, Mendelian
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Introduction

Uterine prolapse (UP), a subtype of pelvic organ prolapse (POP), involves the descent of the uterus from its normal
anatomical position into or beyond the vaginal opening, resulting from weakened pelvic floor muscles that fail to support
pelvic organs.' This condition may be accompanied by various symptoms, including a feeling of heaviness, as well as
non-specific symptoms such as sexual dysfunction, urinary dysfunction, and intestinal dysfunction.' Pelvic floor
physical therapy and pessaries have been shown to be effective in alleviating symptoms associated with UP.* In the
UK, UP accounts for 20% of women awaiting major gynecological surgery, with age-specific incidence increasing with
older age and a lifetime surgical risk of 11-20%.* UP is different from anterior (bladder) or posterior (rectal) vaginal
wall prolapse, the uterus is a pivotal pelvic organ with distinct anatomical connections, such as the cardinal and
uterosacral ligaments, and its positioning is affected by hormonal fluctuations, parity, and menopausal condition. UP
specifically affects uterine positioning and may present distinct anatomical impacts on urinary function due to its
proximity to the bladder neck and urethra. The distinctive anatomical foundation, risk factors, symptomatology, treatment
strategies, and wider public health implications, which differ from other pelvic organ prolapse subtypes, require public
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attention. Therefore, studying UP in isolation is critical, and its specific relationship with urinary outcomes remains
understudied.®

One of the most prevalent bacterial diseases, UTIs impact about 150 million individuals worldwide annually.” UTIs
can be classified as uncomplicated or complicated, with uropathogenic Escherichia coli being the most prevalent
pathogen in both categories.'” These bacteria typically reside around the urethra and colonize the bladder, but they are
often flushed away during urination. The shorter distance from the urethra to the bladder in women, compared to men,
facilitates the easier colonization of bacteria, resulting in a significantly higher incidence of UTIs among women.'"
Traditionally, UTIs have been considered a female disease, with about 50% of women experiencing at least one UTI in
their lifetime.'> Moreover, UTIs tend to recur, with frequency varying among different populations.'® They are
the second leading cause of antibiotic prescriptions, following respiratory infections.'* Both afflicted men and women
may experience severe health problems and a decline in quality of life as a result of these persistent illnesses.” UTIs
impose a substantial burden in the US, with an estimated 2-3 million annual emergency department visits and
10.5 million outpatient visits (0.9% of total outpatients), alongside annual societal costs of approximately $3.5 billion,
encompassing healthcare expenses and lost productivity. These figures underscore the significant economic and public
health impact, as well as the impaired quality of life for affected individuals.'®'>

LUTS are very common in the broad populace.'” The International Continence Society (ICS) defines the term as
a broad category of symptoms related to urine storage, voiding, and post-voiding.'®'” The most common and distres-
sing symptoms among them are urgency, UF, UL, and UR.'”2° These lower urinary tract symptoms often occur
simultaneously and share many common underlying causes. Each year, up to 25% of the female population seeks
medical care due to lower urinary tract inflammation syndromes, resulting in over 5 million doctor visits and millions of
dollars in diagnostic tests and medications.”' The presence of LUTS may be associated with a deficiency or reduction in
pelvic floor muscle (PFM) strength. These muscles play a crucial role in supporting pelvic organs, aiding in sexual
function, and maintaining urinary and fecal continence through strong, rapid, and reflexive contractions.”* ** The
prevalence of this condition is particularly high among the elderly, and its negative impacts on the psychological,
physical, and social well-being of affected individuals significantly affect their quality of life.”>*® Current treatment
methods can alleviate but not completely eliminate most symptoms, leading to a potential lifelong burden of ongoing
medication and economic costs.'’

UP patients often present with various complaints, including urinary, gastrointestinal, and sexual dysfunction
symptoms. Due to anatomical and physiological changes, many clinicians typically associate prolapse with UTIs, both
symptomatic and asymptomatic.®>’ Prolapse often causes a sensation of vaginal fullness or visible or palpable masses at
the vaginal opening. Ul can occur in women who have prolapse, particularly if the urethra is not adequately maintained.
Additionally, urethral kinking may cause them to experience urinary difficulties. Hesitancy, weak urinary stream, and UF
(resulting from inadequate bladder emptying) can all be caused by urinary dysfunction. This results in urine stagnation in
the urethra, which provides a breeding ground for bacterial growth. Incomplete bladder emptying can lead to recurrent
UTIs, often accompanied by UF, urgency, and Ul. Most asymptomatic bacteriuria is considered subclinical UTIs. This
condition can be aggravated by surgery and other stress factors.”” Observational studies indicate that urinary complaints
such as UI, UF, and UR are common in women with prolapse, often coexisting with UP. Based on their pathogenic
processes, LUTS, UTIs, and UP may all share a similar pathophysiological phenotype. However, the relationship
between prolapse, UTIs, and LUTS remains unclear.®

The challenge of drawing causal conclusions from observational studies primarily lies in their susceptibility to bias,
encompassing the existence of confounding variables and reverse causality.”® MR addresses a critical knowledge gap:
while UP is associated with UTIs and LUTS in observational data, it remains unknown whether these relationships are
causal or driven by shared risk factors. MR is a genetic instrumental variable method that infers a causal relationship
between two traits using single nucleotide polymorphisms (SNPs) as IVs. As a statistical technique to evaluate causal
links in genome-wide association studies (GWAS) summary data, two-sample MR analysis relies on the natural random
allocation of genetic variation. Its advantage is that it can minimize errors brought on by reverse causation and
confounding variables. This method has been successfully applied in urogynecology to clarify causal relationships. By
extending this method to UP and pay attention to the above-mentioned pathophysiological mechanisms, we seek to
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determine whether UP directly contributes to urinary morbidity, with implications for targeted prevention and treatment
strategies.

Methods

Study Design

To examine the causal relationships between UP, UTIs, and three LUTS (UF, UI, and UR), we performed a two-sample
MR analysis. Figure 1 shows the flowchart for the study design. In the forward MR analysis, UP is regarded as the
exposure, while UTIs, UF, UI, and UR are treated as outcome variables. When performing MR analysis, the following
three basic presumptions must be met: 1. The variant must be associated with the exposure; 2. The variant must be
independent of confounders; 3. The variant can only have an impact on the result through the exposure. The assumptions
of MR analysis are illustrated in Figure 2.

Data Sources

The UP (ebi-a-GCST90018937) summary statistics in this article are from a large-scale GWAS meta-analysis, with
10,647 cases and 224,175 controls. A total of 24,102,530 SNPs were included. The GWAS data for UTIs (ebi-
a-GCST90013890) consists of 397,867 people of European ancestry from a large-scale GWAS meta-analysis, encom-
passing 11,037,343 SNPs. The summary statistics for UF (finn-b-R18 POLYURIA) include 3,340 cases and 202,910
controls from a large-scale GWAS meta-analysis, with a total of 16,380,442 SNPs. The summary statistics for Ul (finn-
b-R18 UNSPE URINARY INCONTINENCE) include 1,357 cases and 202,910 controls from a large-scale GWAS
meta-analysis, comprising 16,380,434 SNPs. The summary statistics for UR (finn-b-R18 RETEN URINE) include
4,999 cases and 202,910 controls from a large-scale GWAS meta-analysis, with a total of 16,380,442 SNPs. Among
these, the data for UTIs underwent Firth correction, which effectively reduces bias due to small sample sizes or rare
events, enhancing the reliability and precision of statistical analyses and improving the association accuracy between

Exposure Outcome
(Uterine prolapse (UTls, UF, Ul and
from GWAS) UR from GWAS)

Keep SNPs associated with UP(p < 5e-8)
linkage disequilibrium removement
(r? < 0.001 , kb=10,000)
Keep strong instrument(F > 10)

11SNPs,

Harmonizing

Twosample MR
(IVW,MR-Egger,Weighted median,Simple
mode,Weighted mode)

Sensitivity analyses
Heterogeneity
Pleiotropy
MR-PRESSO
Leave-one-out test

Figure | The flowchart of study design.
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Figure 2 Mendelian randomization assumptions.

SNPs and outcome variables, thereby increasing the accuracy of MR analysis. All summary statistics for UP, UTIs, UF,
UL, and UR are available for download from the Integrative Epidemiology Unit (IEU) open GWAS database, Table 1
shows the data source of study variables. In order to mitigate potential bias caused by population heterogeneity, all SNPs
are derived from GWAS conducted on individuals of European descent.

Selection of IVs

In accordance with the majority of MR investigations, SNPs linked to UP were chosen according on a significance
threshold of p < 5x10-8. In order to ascertain genetic linkage among SNPs, linkage disequilibrium (LD) was evaluated,
with a threshold of 12 < 0.001 and a window size of 10,000 kb. The formula F=(R2/(1-R2))((n-k-1)/k) was employed to
compute the F-statistic for each SNP. SNPs with an F-statistic of less than 10 were excluded.?’ Before analysis, exposure
(UP) and outcome (UTIs, UF, UI, UR) datasets were harmonized using the TwoSampleMR package in R to ensure allele
alignment and exclude palindromic SNPs with ambiguous alleles. SNPs with mismatched effect alleles or ambiguous
strand information were removed to avoid flip errors. Additionally, SNPs associated with potential confounders related to
UTlIs, UF, Ul, and UR (such as Endometrial cancer, irregular menstruation, Age at menopause, Endometriosis, Female
infertility, Sex hormone-binding globulin levels, Preterm delivery, Inguinal hernia, Metabolic syndrome, diabetes,
Depression, etc) were removed from the final MR analysis using data from LD trait.

MR Analysis

We used the IVW method as the main technique in a two-sample MR analysis to examine the causative associations
between UP and UTIs, UF, Ul, and UR, with p < 0.05 being considered statistically significant. The MR-Egger
regression, weighted model, weighted median, and simple model approaches were used for complementary analyses.
IVW is the most widely used technique among these for variance-specific causal estimation in two-sample MR analyses;

Table | Summary of Datasets Used in the Study

Variables Phenotype | IEU Open GWAS ID Sample Size Population | PMID Author

Case Controls

Exposure UP ebi-a-GCST90018937 10,647 | 224,175 European 34,594,039 | Sakaue S
Outcomes | UTlIs ebi-a-GCST90013890 397,867 European 34,017,140 | Mbatchou |
UR finn-b-R18_RETEN_URINE 4,999 | 202,910 European - -
]| finn- 1,357 | 202,910 European - -

b-R18_UNSPE_URINARY_INCONTINENCE

UF finn-b-R18_POLYURIA 3,340 | 202,910 European - -

Abbreviations: UP, uterine prolapse; UTls, urinary tract infections; UF, urinary frequency; UR, urinary retention; Ul, urinary incontinence.
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as a result, it was selected as the primary and most efficient analysis method for this study, offering more dependable
evidence of causal relationships, especially when all included IVs exhibit robust validity. Every outcome is shown as an
odds ratio (OR) with a 95% confidence interval (CI). For calculating the statistical power of the MR estimates, the online
tool (https://sb452.shinyapps.io/power/) was utilized.*® In order to determine the statistical power of the MR analysis, the

effect sizes of the causal estimate outcomes were selected as the effect sizes of the causal effect using the IVW approach.
Furthermore, we applied a rigorous Bonferroni correction, using a significance level of a = 0.05/n, where n is the number
of comparisons, to account for the increased risk of false positives due to multiple testing and significantly enhance the
credibility of the study conclusions. When the p-value is more than the Bonferroni-corrected threshold but less than 0.05,
it is considered evidence of a potential association.

Sensitivity Analysis
To offer a more credible evaluation, we conducted sensitivity analyses to evaluate heterogeneity and pleiotropy in the
MR studies along with any possible genetic outliers. Using the Cochran Q-test, the heterogeneity between the IVs
utilized in the IVW approach was evaluated; p > 0.05 indicated no heterogeneity in causation. MR-PRESSO outlier
analysis was used to detect outlier SNPs, thereby reducing bias due to horizontal pleiotropy, and Horizontal pleiotropy
was evaluated by MR-Egger intercept estimation. Through the use of leave-one-out analysis, single SNPs were
eliminated from the survey in order to evaluate the impact of each SNP on the final results. The quantitative consistency
and directionality of the remaining results following SNP removal demonstrated the dependability and stability of the
causal associations.

R (version 4.4.1) was the program used for all statistical studies. The MR analysis was conducted using the R-based
software “TwosampleMR”.

Results

Instruments Selection

Using UP as the exposure factor, we included 11 SNPs also associated with outcomes as IVs after filtering for high LD.
After calculation, the F-statistic of each SNP is greater than 10. Four viable SNPs with F-values more than 10 were
included in the final MR analysis after SNPs linked to confounding variables were excluded. This suggests that weak
instrumental factors need not be taken into account when interpreting the causal link results from our study.
Comprehensive details on the chosen SNPs are available in Supplementary Table 1.

Effect of UP on UTls and UF, Ul, and UR

Based on the IVW method, the MR analysis indicates a causal relationship between genetically predicted UP and UTIs
(IVW: OR = 1.103, 95% CI: 1.001-1.215, P = 0.048). Additionally, the weighted median method, basic model, and
weighted model demonstrate comparable patterns in the influence of UP on UTIs, while their results fail to reach
statistical significance. Figure 3 illustrates these results. The main and overall most effective analytical technique in this
investigation, the IVW method, as previously indicated, allowed for the conclusion that genetically predicted UP is
linked to a higher risk of UTIs. However, it is considered that there is a potential association between UP and UTIs when
the P value is less than 0.05 but greater than the Bonferroni correction threshold (0=0.0125).

After that, in order to assess the stability of the causal association between UP and UTIs, we performed a sensitivity
analysis. The MR-Egger analysis results’ Egger intercept (intercept = 0.018, p = 0.696) revealed no indication of possible
horizontal pleiotropy. Both IVW and MR-Egger regression methods were used to evaluate the IVs’ heterogeneity; the
results indicated no significant heterogeneity (IVW: Q =2.931, Q-df =3, P = 0.402; MR-Egger: Q =2.660, Q-df =2, P =
0.264). Furthermore, according to the MR-PRESSO analysis, there were no outliers or horizontal pleiotropy among the
IVs (p-global test = 0.423). The above detailed results are shown in Table 2. The effects of the four SNPs that were
chosen were graphically represented by scatter plots on exposure and outcomes (Supplementary Figure 1), and the

distribution of the effects of each individual SNP was shown by funnel plots (Supplementary Figure 2). To show how

each SNP affected outcome estimates, forest plots were used (Supplementary Figure 3). The MR study’s robustness and
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Figure 3 Forest plot of the causal effects of uterine prolapse on urinary tract infections and urinary frequency, urinary incontinence and urinary retention.

dependability were further shown by the leave-one-out analysis, which showed that no one SNP substantially affected the
results (see Supplementary Figure 4). According to these results, there may be a link between UP and a higher chance of

UTlIs.

However, there were no correlations found between UP and UF, UL, or UR by the MR analysis. Figure 3 presents
these findings. Sensitivity analyses also showed no significant heterogeneity or evidence of horizontal pleiotropy
(Table 2). Overall, with all p-values >0.05, the findings of the fixed-effect IVW, MR-Egger, weighted median, simple
mode, and weighted mode analyses show that there is no obvious causal association between genetically predicted UP
and the risks of UF, UR, or UL (Figure 3) The following were the post hoc power calculations for the MR analysis: Pyg

Table 2 Sensitivity Analysis of the Causal Effect Between Uterine Prolapse and Urinary Tract Infections, Urinary Frequency, Urinary

Incontinence, and Urinary Retention

Exposure Outcome Heterogeneity Test Pleiotropy Test MRPRESSO
MR Q Statistic | Q-df | p-value | Egger_Intercept se pval Global Test
Methods Pvalue
Uterine Urinary tract VW 2931 3 0.402 0.018 0.040 | 0.696 0.434
prolapse infection
MR Egger 2.660 2 0.264
Urinary frequency VW 0.247 3 0.970 0.025 0.079 | 0.784 0.974
MR Egger 0.149 2 0.928
Urinary VW 2617 3 0.454 —0.116 0.123 | 0.446 0.545
incontinence
MR Egger 1.730 2 0.420
Urinary retention VW 0.664 3 0.882 0.028 0.066 | 0.716 0.895
MR Egger 0.489 2 0.783

https:
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=99.3%, Pyr= 23.3%, Pyr= 4.4%, Py= 36.1% (Supplementary Table 2). It is worth noting that only the power of UTIs
is high, while the other outcomes’ statistical power of MR Estimates may be insufficient.

Discussion

There is relatively strong evidence, according to the study’s findings, that there is a potential association between UP and
UTIs. These findings are verified by an array of sensitivity studies, suggesting that the causal link is consistent and stable
However, no causal relationship was found between UP and UF, UR, or UI, which may be related to the insufficient
power of UF, UR, and Ul, and the results may be false-negative due to the insufficient power, which needs to be verified
by subsequent large samples. Unfortunately, no usable SNPs were found in the genomic databases for UTIs, UF, UR, or
UI using the rigorous Bonferroni correction and a “gold standard” criterion of 5e-8. As a result, it was not possible to
conduct a reverse MR test.

Numerous prior investigations have documented the frequent coexistence of POP with UTIs and LUTS, including UF,
Ul and UR,**' L J Romanzi’s prospective study of 60 women, whose mean age was 52 years, utilizing pressure-flow
video urodynamics and cotton swab testing revealed that LUTS was widespread in women with genital prolapse.
Dyspareunia, bladder outlet blockage, and concealed stress incontinence are associated with prolapse and may
coexist.*? According to Serge P. Marinkovic, prolapse and UI can frequently coexist. Other possible outcomes include
Bladder prolapse, rectal prolapse, small bowel prolapse, and UP may also occur.®* Genital prolapse is increasingly being
blamed for UTIs in middle-aged and older women.>*>> However, there is disagreement regarding the relationship
between UP and UTIs as well as LUTS like UF, Ul, and UR. Some research indicates that there is only a weak
correlation between prolapse and UTIs and symptoms, and they interpret their frequent co-occurrence as a shared
etiology rather than a direct causal relationship.’®*” OAB symptoms are somewhat relieved by all POP therapies
(surgery, uterine rest).”® No conclusive evidence has been found to link prolapse to UTIs or symptoms related to the
urinary tract.

Herniation of the anterior, posterior, and vaginal apex (apical prolapse) into the vagina is known as POP, and it can
occur in one or more of these structures. Of the three types, anterior compartment prolapse is the most common.>® The
fundamental mechanisms driving UP and LUTS such as UF, Ul, and UR, have not been clearly demonstrated by current
studies. Three explanations are put out by De Boer et al to explain the association between POP and symptoms related to
the lower urinary tract, including UI, UF, and UR: 1. Obstruction of the bladder outflow tract; 2. Dilation of the bladder
wall and irritation of the detrusor receptor; and 3. Urethral traction and opening, which initiates the voiding reflex.*®*’
That is, UP not only causes physical obstruction, but also activates sensory receptors in the detrusor muscle, leading to
urgency and frequency of urination, even with a low bladder capacity. The type of prolapse most frequently linked to
UTIs is usually thought to be anterior prolapse, or bladder bulging. On the other hand, posterior prolapse, also known as
anterior rectal protrusion, can exert a great deal of pressure on the urethra, which can cause difficulty voiding and raise
the risk of UTIs.*'**? Prior studies have often classified UP within the wider category of POP, often neglecting its unique
anatomical and physiological ramifications. In a large number of relevant studies, the processes by which it leads to UTIs
are less frequently discussed. According to Eberhard, conditions such as hormone-related atrophy, neurogenic disorders,
metabolic disorders, and the direct mechanical effects of prolapse on urethral function are common etiologic factors for
defective pelvic support, which in turn is linked to UTIs, UF, and UL* The pathophysiology of UI involves the co-
contraction of pelvic floor muscles and abdominal muscles. Zeynep Sahiner discovered that UI was independently linked
to abdominal muscle mass, specifically the rectus abdominis, irrespective of age, frailty, malnutrition, and polypharmacy.
The bulk and function of the pelvic floor muscles may be reflected in the abdominal muscles, particularly the rectus
abdominis.** UI and UF symptoms are more common in POP patients than in non-POP patients, according to research
conducted in hospitals and the community.1,140 women undergoing standard urogynecologic assessment for complaints
of pelvic floor dysfunction participated in a prospective study by Haylen et al regarding UTIs. Every patient had
urodynamic investigations performed, and nulliparity and a PVR more than 30 mL were found to be significant positive
correlations of recurrent UTIs.* Instead, by looking through hospital databases for women with pelvic floor disorders
and going over all medical records for recurrent UTIs—which were identified by two or more positive urine cultures
taken consecutively over a 12-month period—Emrah T6z had created a prolapse group and a control group. The control
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group was made using a one-to-one match for age and menopausal status. POP patients were not more likely to be
diagnosed with recurrent UTIs than patients without prolapse, according to a study with 210 participants and a mean age
of 54.64+5.15 years, although Emrah T6z proposed that elevated PVR is the most important risk factor for POP
associated with recurrent UTIs because women with POP are more likely to have a high PVR volume due to the
lower urinary tract deformity in patients with POP.*® Storme O concluded that prolapse does not increase the chance of
getting UTIs when it does not result in urinary problems. The majority of these studies concluded that urinary problems,
such as UR and Ul, trigger UTIs due to POP, which is contrary to the MR results that we have.** Even though our MR
data did not reveal a possible causative link between UP and LUTS, such as UF, UR, or Ul, UP was nevertheless
identified as a risk factor for an increased risk of UTIs. In fact, a study by Ekwedigwe KC showed that the prevalence of
asymptomatic bacteriuria in women with POP was 79.2%.?” Most of the previous studies that have addressed such issues
have rarely looked at anterior, apical or posterior ventricular prolapse separately, and there are rare studies that refer to
UTIs and LUTS in UP alone. This result provides a new perspective on the potential mechanisms of UP causing UTIs
and helps to address controversial issues in observational studies.

This study distinctly separates UP to investigate its independent correlation with UTIs and LUTS, so providing
a more refined comprehension of how this particular subtype of POP may uniquely influence urinary dysfunction. By
concentrating on UP exclusively, we seek to guide specific clinical strategies for the screening and management of urine
symptoms in women experiencing uterine descent. We assessed the causal connection between UP and UTIs, UF, UI, and
UR using the most recent GWAS summary data, with no sample overlap between exposures and outcomes. Our results
contrast with several prior studies and provides more support for the assessment of the causal link between exposures and
outcomes. The primary strengths of this study include the first-ever application of a MR analysis, the confirmation of
a potential causal relationship between UP and UTIs, and the lack of a definitive causal relationship between UP and
LUTS like UF, UI, and UR. When compared to previous studies, the application of MR assisted in reducing residual
confounders and reverse causality bias in observational research. Furthermore, heterogeneity and horizontal pleiotropy
were not found to have an impact on the outcomes of UTIs and UP, which appropriately blocks the influence of negative
outcomes and validates the accuracy of our discoveries. Our study does have several limitations, though. First off, our
exposure criterion exclusively included individuals of European descent, thus the results might not apply to people of
different racial or cultural backgrounds. Second, although UP and UTIs are causally related, the exact process has to be
investigated further. Moreover, the lack of a clear causal relationship between UP and LUTS such as UF, UI, and UR
may also lead to false negatives due to insufficient power. Additionally, while the results from all methods were reliable,
potential biases may still arise from factors such as the genetic instrument pools, small sample sizes, or possible overlap
between the samples used for exposures and outcomes.

Conclusions

In summary, our MR study indicated that UTIs were more likely to occur in people with UP. However, this was not
linked to LUTS such as UF, UL, or UR. To increase women’s UTIs prevention, it is advised that greater attention be given
to the clinical manifestations of UP. Furthermore, more investigation is required to uncover the pathophysiological
processes underlying the connection between UTIs and UP.

Abbreviations

POP, pelvic organ prolapse; UP, uterine prolapse; UTIs, urinary tract infections; LUTS, lower urinary tract symptoms;
UF, urinary frequency; UI, urinary incontinence; UR, urinary retention; MR, Mendelian randomization; GWAS, genome-
wide association studies; IVW, inverse variance weighting; SNPs, single nucleotide polymorphisms; IVs, instrumental
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