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Age, obesity, and childbirth-induced trauma (represented by parity) are important factors associated
with the weakening of pelvic floor muscles. Pelvic floor dysfunction predisposes women to pelvic
organ prolapse (POP), incontinence, and an overactive bladder, which negatively affect the quality of
life of elderly and middle-aged women. POP treatment is primarily limited to reconstructive surgery
using a mesh. In this study, we aimed to establish a large-scale registry of patients with POP, including
their genomic data, to determine the risk factors for POP and suggest novel concepts for its prevention
and/or early intervention. Additionally, we aimed to propose advanced treatment strategies for
patients with lower urinary tract diseases. The main objectives of this study are outlined below. 1) To
create a genome-wide polygenic risk score (PRS) for POP based on genome-wide association analysis
in Okinawa. 2) To record all patient data, including physical and background information, in the new
POP registry. We planned to identify the risk factors for POP based on case—control studies and patient
genomic information and subsequently facilitate pelvic floor muscle training in affected patients
based on the new concept of posture and body balance. 3) To develop novel drugs for lower urinary
tract diseases and propose new treatments using neuromodulation via translational research. The
findings of our study are described below. 1) Genome-wide association studies using BioBank Japan
participants identified single nucleotide polymorphism (SNP) within WT! significantly associated
with POP (447cases and 74,561 controls, p = 1.67 x 10®; odd’s ratio [OR] = 1.58) and the association
was replicated in participants from Okinawa Bioinformation Bank (324 cases and 2,733 controls, p =
0.03; OR = 1.29). WTI encodes a zinc finger DNA-binding protein that acts as a transcriptional
activator or repressor depending on the cellular or chromosomal context. WT1 is required for the
normal development of the genitourinary system and mesothelial tissue. Mutations in W71 have been
reported in patients with Wilms’ tumor, Denys—Drash syndrome, Wilms’ tumor, aniridia,
genitourinary anomalies, and mental retardation syndrome, Frasier syndrome, nephrotic syndrome
type 4, and Meacham syndrome. WTI locus is associated with POP also in European populations
(Natalia Pujol-Gualdo et al. Nat Commun 2022, 13(1):3584). Differences in risk allele frequencies
for WT1 SNPs between European and Japanese were observed. In this study, we created a clinical
risk score to predict POP onset in Japanese women. 2) A total of 310 patients with POP and 340
healthy volunteers were involved in the establishment of the POP registry (Research Electronic Data
Capture). In the case—control study, the age, number of deliveries, body mass index, body weight at
childbirth, history of breast cancer, hysterectomy, family history, and overactive bladder affected
patients with POP more than the controls. In multivariate analysis, only the overactive bladder was
found to be associated with the onset of POP. Additionally, we developed a new prophylactic program
for the pelvic floor muscle training of patients with POP based on the new concept of posture and
body balance. We further evaluated this program in high-risk controls with overactive bladders. 3)
Hangeshashinto, a Chinese herbal medicine, was administered to 40 patients with refractory
overactive bladder. We performed low-energy shockwave therapy in an animal model of urinary
disturbance and subsequently are planning to apply this treatment to patients. Our proposed strategies

can aid in the development of personalized treatment regimens for women with POP, urinary
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incontinence, and an overactive bladder. Considering the increasing life expectancy in Japan, our
study can contribute to the development of new preventive medicine guidelines and benefit the health

industry by improving the quality of life of elderly and middle-aged women with POP.



