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New strategies accelerate the path to overcome 
refractory interstitial cystitis
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Female pelvic floor disorders, a chronic, complex and inflamma-
tory disease, including overactive bladder, stress urinary incon-
tinence, pelvic organ prolapse, and interstitial cystitis (IC), are 
increasing prevalent on a global scale, which significantly affect 
quality of life, such as increased health care visits, disturbance 
of sleep, higher rates of depression and anxiety, increased risk 
of fall-related injuries, increased risk of urinary tract infection, 
and reduced work productivity, leading to significant social and 
economic burdens.1–7 Among these female pelvic floor disorders, 
IC (also called as bladder pain syndrome) may be one of the 
most troublesome disorder, because etiology is still uncertain, 
and diagnosis remains by exclusion as well as the diagnosis is 
often delayed in the patient’s journey, contributing to a profound 
impact on the emotional, psychological, and social well-being 
of the patient.5–8 Due to aforementioned reasons, the manage-
ment of women with IC is still a biggest challenge for both physi-
cians and patients. Although hyaluronic acid (HA, hyaluronan), 
a hydrophilic glycosaminoglycan (GAG) macromolecules with 
–COOH and –OH functional groups, as a member of the poly-
saccharides family, plays a critical role in the extracellular matrix 
(ECM) and provides evidence showing the accumulation of HA 
may trigger the regeneration process of injuries endothelium or 
epithelium of urinary bladder (IC) to reach the restoration of 
normal urinary bladder function,5–7,9–11 there is no doubt that 
some patients with IC (30%-40%) will not respond to intravesi-
cal HA and/or treatment provided by other conventional strate-
gies, and this clinical situation is called as refractory IC.5,6 In the 
current issue of the Journal of the Chinese Medical Association, 
we are happy to learn the research addressing this-type problem 
(refractory IC). Hung et al12 tried to investigate whether the use 
of the combination of an autologous emulsified fat (nanofat) and 
platelet-rich plasma (PRP) could provide a new vision or strategy 
in the management of the women with refractory IC or not.

The authors enrolled six women with refractory IC who were 
treated with intravesical therapy of nanofat and PRP combina-
tion and found that all patients had marked improvement of 
the overall bladder conditions on Pain Visual Analog Scale, 
Interstitial Cystitis Symptom and Problem Index, and a scaled 
Global Response Assessment.12 The current study is exciting and 
worthy of our attention.

Regenerative medicine, a wide range of natural approaches 
which include the use medicine (agents, reagents, drugs), bio-
logics, stem cell therapy, tissue engineering (using biodegradable 
porous three-dimensional scaffolds for mimicking the structure 
and functions of the natural ECM), cellular reprogramming, and 
gene therapy, curbs various diseases, mediated by repairment of 
the damaged tissue or organ and maintenance of essential func-
tion or restoration of the normal anatomy or function.13–15 In the 
current article,12 the authors explored the effect of biocellular 
regenerative medicine in the management of women with refrac-
tory IC by intravesical therapy with an autologous emulsification 
and filtration of the lipoaspirates and PRP. The aforementioned 
strategy took the following advantages. First, nanofat, an inject-
able product of adipose tissues contains at least two compact 
pockets of essential components, and both of which provide a 
key factor for the path to the success during the regenerative 
process. One is the adipose tissue–derived stem cells (ASCs, 
mainly as CD34+-rich ASCs): a subtype of mesenchymal stem 
(stroma) cells (MSCs), which possess differentiation ability, in 
vitro expansion, release of trophic materials, as well as angio-
genic, antiapoptotic, and immune-modulatory properties.14 In 
fact, nanofat is one of the richest sources of ASCs and other pro-
genitor cells, and all are the critical component for the success of 
repair, healing and regeneration.15 The other is to establish vas-
cular and naive cellular matrix (a potential back-bone structure 
as ECM, microvascular fragments [MCFs, containing fragments 
of arterioles, venules, and capillaries identified by cluster of dif-
ferentiation 31 [CD31 or platelet endothelial cell adhesion mol-
ecule-1] and α-smooth muscle actin, vascular endothelial growth 
factor [GF], platelet-derived GF, hepatocyte GF, hepatocyte GF, 
transforming GF-β, basic fibroblast GF, insulin-like GF 1, and 
granulocyte-macrophage colony-stimulating factor] and pos-
sible various pockets of GFs, cytokines, adipokines, and tran-
scriptional factors [lipoxin, resolvins, protectins, neurotrophic 
factors, angiogenin, matrix metalloproteinase 9, leukemia 
inhibitory factor, macrophage migration factor, bone marrow 
protein 2, 4, and interleukin 1RA, 4, 8, 10, 11, and 13] which 
altogether from secretomes).12,15 The use of adipose tissue as a 
resource takes advantages, which not only can be obtained by 
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easy and reproducible manner (accessibility, harvesting, poten-
tial, extraction by a non-terminal procedure) but also is absence 
of ethical concerns.14,15 Additionally, besides nanofat, ASCs, 
and secretomes, the products of adipose tissue including mac-
rofat, microfat, MCFs, the stromal vascular fraction (SVF), and 
exosomes, contributing to various needs for generative medi-
cine, based on minimal or more manipulation procedure of the 
adipose tissue.15

PRP, an autologous blood-derived product containing high 
platelet concentrations and other factors, influences vari-
ous cellular processes, including homing of stem cells, cellular 
migration, proliferation, and differentiation, angiogenesis, mac-
rophage activation, and collagen and matrix synthesis, to finish 
the enhancement of healing processes, immunomodulatory and 
paracrine properties of damaged tissue or organs.16 In fact, PRP 
offers a dramatically powerful augmenter of the natural heal-
ing response and the promising results seem to be found in a 
shorter time period for the treatment of different musculoskel-
etal tissue injuries, chronic wound, nonhealing ulcers, as well 
as various kinds of genitourinary organ injuries, contributing 
to the successful tissue expansion, proliferation, and rejuvena-
tion.16 Similar to the advantages of nanofat, PRP also has a low 
cost, easy and fast isolation without major side effects or ethical 
considerations.16 Therefore, it is not surprising to find the excit-
ing results when the combination of both promising products is 
applied to the patients with refractory IC in Hung et al’s12 study.

The development of regenerative medicine is attractive and 
may change our living, since aging process is continuous. All we 
can do welcome more and more studies attempting to evaluate 
the underlying mechanisms of these “exciting products” to vali-
date the clinical benefits of the patients who suffer from disease- 
or ageing-related bothering in the future.

ACKNOWLEDGMENTS
This article was supported by grants from the Taiwan Ministry 
of Science and Technology, Executive Yuan, Taiwan (MOST 
109-2314-B-075B-014-MY2 and MOST 110-2314-B-075-
016-MY3), and Taipei Veterans General Hospital (V110C-082, 
and V111C-103).

The authors appreciate the support from Female Cancer 
Foundation, Taipei, Taiwan.

REFERENCES
 1. Gonzalez DC, Khorsandi S, Mathew M, Enemchukwu E, Syan R. A sys-

tematic review of racial/ethnic disparities in female pelvic floor disor-
ders. Urology 2021. Doi: 10.1016/j.urology.2021.09.018

 2. Fang JJ, Wu MP, Yen YC, Wu JC, Chin HY. Overactive bladder syn-
drome is associated with detrusor overactivity and abnormal voiding 
pattern in nulliparous women. J Chin Med Assoc 2021;84:865–9.

 3. Lee WL, Chang CP, Wang PH. Overactive bladder syndrome in nullipa-
rous women. J Chin Med Assoc 2021;84:809–10.

 4. Li YT, Lee WL, Wang PH. Neurogenic bladder in patients with cervical 
cancer after treatment. J Chin Med Assoc 2022;85:1–2.

 5. Tsai CP, Yang JM, Liang SJ, Lin YH, Huang WC, Lin TY, et al. Factors 
associated with treatment outcomes after intravesical hyaluronic acid 
therapy in women with refractory interstitial cystitis: a prospective, mul-
ticenter study. J Chin Med Assoc 2021;84:418–22.

 6. Lee WL, Lee FK, Wang PH. Application of hyaluronic acid in patients 
with interstitial cystitis. J Chin Med Assoc 2021;84:341–3.

 7. Peng YC, Yueh-Hsia Chiu S, Feng M, Liang CC. The effect of intravesical 
hyaluronic acid therapy on urodynamic and clinical outcomes among 
women with interstitial cystitis/bladder pain syndrome. Taiwan J Obstet 
Gynecol 2020;59:922–6.

 8. Lim Y, O’Rourke S. Interstitial cystitis. In: StatPearls [Internet]. Treasure 
Island: StatPearls Publishing; 2022.

 9. Yang ST, Liu CH, Wang PH. Combination of hyaluronic acid and mes-
enchymal stem cells for treatment of intrauterine adhesions. Taiwan J 
Obstet Gynecol 2022;61:8–9.

 10. Huang CY, Chang WH, Cheng M, Huang HY, Horng HC, Chen YJ, et 
al. Crosslinked hyaluronic acid gels for the prevention of intrauterine 
adhesions after a hysteroscopic myomectomy in women with submu-
cosal myomas: a prospective, randomized, controlled trial. Life (Basel) 
2020;10:67.

 11. Hung MJ, Tsai CP, Lin YH, Huang WC, Chen GD, Shen PS. Hyaluronic 
acid improves pain symptoms more than bladder storage symp-
toms in women with interstitial cystitis. Taiwan J Obstet Gynecol 
2019;58:417–22.

 12. Hung MJ, Tsai CP, Ying TH, Chen GD, Su HL, Tseng CJ. Improved 
symptoms and signs of refractory interstitial cystitis in women after 
intravesical Nano-fat plus platelet-rich plasma grafting: a pilot. J Chin 
Med Assoc 2022;85:730–5.

 13. Valizadeh A, Asghari S, Bastani S, Sarvari R, Keyhanvar N, Razin SJ, 
et al. Will stem cells from fat and growth factors from blood bring 
new hope to female patients with reproductive disorders? Reprod Biol 
2021;21:100472.

 14. Lee FK, Lin YL, Wang PH. Mesenchymal stem cells and cerebral palsy. J 
Chin Med Assoc 2020;83:323–4.

 15. Jeyaraman M, Muthu S, Sharma S, Ganta C, Ranjan R, Jha SK. Nanofat: 
a therapeutic paradigm in regenerative medicine. World J Stem Cells 
2021;13:1733–46.

 16. Samadi P, Sheykhhasan M, Khoshinani HM. The use of platelet-rich 
plasma in aesthetic and regenerative medicine: a comprehensive review. 
Aesthetic Plast Surg 2019;43:803–14.

CA9_V85N6_Text.indb   666CA9_V85N6_Text.indb   666 08-Jun-22   14:39:2108-Jun-22   14:39:21


