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The effect of intravesical platelet-rich plasma injection for interstitial cystitis/bladder pain syndrome
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Interstitial Cystitis/Bladder Pain Syndrome (IC/BPS)

e Unpleasant sensation centering bladder
o Pain, pressure, and discomfort especially during bladder filling

e Often accompanied by urinary frequency and urgency
e Absence of infection/other identifiable causes

e Chronic in nature and detrimental to quality of life

Etiology

e Infection theory
e Autoimmune theory
e Leaky lining theory
o Defected mucous layer (normally made by glycosaminoglycans)

o Urine content crossing urothelium to induce inflammation



Treatment options

Behavioral modification

Oral Medications (Analgesics, amitriptyline, antihistamine, pentosan polysulfate,
cyclosporine A)

Intravesical instillation

DSMO, heparin, and/or lidocaine

Cystoscopic hydrodistention

Fulguration (electrocautery)/triamcinolone injection

Intradetrusor Botox injection

Neuromodulation

Cystectomy

Plasma-rich Platelet (PRP) Injection

Injection of autologous blood with concentrated platelets

Plentiful signalling proteins
o Growth factors, chemokines, and cytokines...etc

Anti-inflammatory effect and tissue regenerative capacity

Current indication: musculoskeletal disease



mL‘Llr'murolqu -
Clrodynamics i

ORIGINAL CLINICAL ARTICLE

Intravesical injections of platelet-rich plasma is effective and
safe in treatment of interstitial cystitis refractory to
conventional treatment—A prospective clinical trial

Jia-Fong Jhang, Teng-Yi Lin, Hann-Chorng Kuo B3

First published: 21 December 2018 | https://doi.org/10.1002/nau.23898 | Citations: 26

Single arm study (n=40)

Inclusion: female IC/BPS refractory to conventional treatment

Monthly PRP injections x4

e Significant improvement since the 1st injection until 3 months after treatment completion
- Subjective questionnaires (GRA, OSS, and VAS)

- Functional bladder capacity

- Urinary frequency, urgency, and nocturia

Article | Open access | Published: 16 September 2020

Repeated intravesical injections of platelet-rich plasma
improve symptoms and alter urinary functional proteins

in patients with refractory interstitial cystitis

Yuan-Hong Jiang, Yuh-Chen Kuo, Jia-Fong_Jhang, Cheng-Ling Lee, Yung-Hsiang Hsu, Han-Chen Ho &
Hann-Chorng Kuo &

e Significant change in urinary biomarkers along symptom
improvement
o Nerve growth factor, matrix metalloproteinase-13, vascular
endothelial growth factor | |
O Platelet-derived growth factor-AB 11



Therapeutic Efficacy of Intravesical
Platelet-Rich Plasma Injections for
Interstitial Cystitis/Bladder Pain
Syndrome —A Comparative Study of
Different Injection Number, Additives
and Concentrations

Yuan-Hong Jiang’, ..Ha -Fong Jhang', Teng-Yi Lin®, Han-Chen Ho?’, Yung-Hsiang Hsu* and
Hann-Chorng Kuo'

'Dapartrrent of Urology, Hualen Tas Chi Hospital, Buddivst Tau Chi Medical Foundation, Tas Chi Unversty, Hualien, Taiwarn,
mm{ml’wm Hualen Tau Chi Hospitsl, Budahist Trw Chi Medica! Foundation, Huaben, Tahwan,

of Al T Chi U Huaben, Tawan, “Dapartrment of Pathology, Huslien Tru Chi Hospital, Buddhist Tau
Ovmca‘Farmem Tau Chi University, Huaken, Tatwan

10ml PRP

4 low-dose subgroup 1 high-dose group

in N/S injected at 20 sites
in PPP injected at 20 sites
in N/S injected at 40 sites
in PPP injected at 40 sites

e in N/S injected at 20 sites
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Our experience

e Retrospective review
e 112/01/01-114/06/30
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Our experience

e Retrospective review
e 112/01/01-114/06/30
@ O patients

@ 4/9 with data available for analysis

15



e 7/4-year-old female patients
e Received operations on 112/10/16, 112/12/11, 113/01/15
e Chief complaint: bladder pain resulting in frequency

16

ICSI ICPI
(Impact on quality of life)
Before After
Before After

Urgency 0 0 Frequency 4 3

davti
Frequency 4 3 (daytime)
(daytime) Frequency 4 3

(nightimte)
Frequency 4 2
(nighttime) Urgency 0 0
Bladder pain 4 2 Bladder 4 3

pain
L g2 i Total 12 9 .
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e 60-year-old female patients
e Received operations on 112/11/14, 113/01/22
e Chief complaint: bladder pain resulting in frequency

19



Urgency

Frequency
(daytime)

Frequency
(nighttime)

Bladder pain

Total

ICSI

Before
0 0
3 1
4 1
4 1
11 3

After

ICPI
(Impact on quality of life)
Before After

Frequency | 0 0
(daytime)
Frequency 4 0
(nightimte)
Urgency 0 0
Bladder 4 0
pain
Total 8 0

20
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e 43-year-old female patients
e Received operations on 113/02/02
e Chief complaint: frequency

22

ICSl ICPI
(Impact on quality of life)
Before After I
Before After
Urgency 0 0 Frequency 4 &
davi
Frequency 3 2 (daytime)
(daytime) Frequency 4 3
(nightimte)
Frequency 4 2 f
(nighttime) Urgency 0 0
Bladder pain | 0 0 Bladder 0 0
pain
L g = Total 8 6 »
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e 43-year-old female patients

e Received operations on 113/05/06
e Chief complaint: bladder pain




ICSI

Before After

Urgency 0 0
Frequency 0 0
(daytime)

Frequency 0 0
(nighttime)

Bladder pain 4 0
Total 4 0

Total Score and Change

Frequency
(daytime)

Frequency
(nightimte)

Urgency

Bladder
pain

Total

ICPI
(Impact on quality of life)
Before After
0 0
0 0
0 0
4 0
4 0

Total

Case 1
Case 2
Case 3

Case 4

ICS
12 -7 (-5)
11— 3 (-8)
7 4(-3)
40 (-4)

ICPI

12 - 9(-3)
8 —0(-8)
8 6(2)
40 (-4)




|C/BPS treatment remains challenging.
Intravesical PRP is a potential regenerative approach for symptom relief.

Our experience symptom improvement and good tolerability.
No severe adverse effects were observed.

PRP delivers growth factors that aid urothelial healing and reduce
inflammation.

Compared to Botox, PRP may lower the risk of urinary retention.

Standardized protocols for PRP preparation and administration are
needed.



Conduct larger, prospective controlled trials.
PRP may also be useful for ketamine cystitis and other bladder diseases.

Biomarkers could help diagnose and guide precise PRP injection sites for
better outcomes."
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The four principles of medical ethics®)
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Autonomy
Beneficence
Non-maleficence
Justice

GNB sepsis

infection source control, antibiotics, cardiopulmonary support + hemadsorption
infection source control, antibiotics, cardiopulmonary support

ICU stay, AKD and RRT dependent, mortality
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Hemadsorption
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nonspecific adsorbents :

— charcoal

— resins

adsorptive membranes :

— polymethyl methacrylate (PMMA)

— ANG9ST

— Polymyxin B: EUPHAS trial ~ EUPHRATES
— LPS Adsorber

— CytoSorb

— Oxiris




PMX-B : EUPHAS trial
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‘ 82 Patients assessed for eligibility |

18 Excluded
11 Did not meet inclusion criteria
4 Met all inclusion criteria and =1
exclusion criteria
3 Withdrew informed consent

64 Randomized

34 Randomized to receive polymyxin B
hemoperfusion + conventional therapy
34 Received polymyxin B hemoperfusion

+ conventional therapy as randomized

30 Randomized to receive conventional
therapy
30 Received conventional therapy
as randomized

l

[

0 Lost to follow-up

| |

0 Lost to follow-up

l

l

34 Included in primary analysis

34 Included in physiological end points
analysis at 72 hours

30 Included in primary analysis

27 Included in physiological end points
analysis at 72 hours
3 Excluded (died before 72 hours)




Table 1. Baseline Characteristics of the Treatment Groups® f»"““%%
Mean (95% Confidence Interval) h&ﬁ
I .IMI.
Polymyxin B Conventional
Hemoperfusion Therapy P
Characteristics (n=34) (n =30) Value
Age, y 61 (57-66) B7 (61-72) 09
Male sex, No. (%) 24 (71) 18 (B0) 53
APACHE Il score 21(19-23) 20 (18-23) 86
SOFA score 11 (10-12) 9 (8-11) o7
Mean arterial pressure, mm Hg 76 (72-80) 74 (70-78) 40
Noradrenaline, pg/kg/min 0.27 (0.17-0.36) 0.24 (0.13-0.36) .70
Dopamine, pg/kg/min 3.1(1.7-4.4) 4.6 (2.9-5.6) A3
Inotropic score 299 (20.4-39.4) 28.6 (16.6-40.7) 85
Viasopressor dependency index, 4.3(2.7-5.9) 4.1 (2.3-6.0) 87
mm Hg"'
White blood cell count, 1000/uL 13.7 (11.4-16.0) 11.4 (9.0-13.8) A2
Pac./Fio, 235 (206-265) 217 (188-247) 53
Diuresis, mL/h 66 (50-90) 87 (59-116) 22
Creatinine, mg/dL 23(1.7-2.9) 1.7 (1.3-2.2) 18
Renal replacement therapy, 13 (38) 6 (20) AT

No. (%)

Abbreviations: APACHE Il, Acute Physiology and Chronic Health Evaluation II; Fio,, fraction of inspired oxygen; SOFA,

Sequential Organ Failure Assessment.

Sl conversion: To convert creatinine to pmaol/L, multiply by 88.4.
apatients in the polymyxin B hemoperfusion group were treated with 2 sessions of direct hemoperfusion with poly-
myxin B in addition to standard conventional therapy. Range of APACHE |l score was O lo 71, wilh lower scores
indicating better organ function. Range of SOFA score was 0 to 24, with lower scores indicating better organ func-

tion. See “Methods™ section for formulas for inotropic score and vasopressor dependency index.




Table 2. Isolated Microorganisms by Treatment Group ée’”w%%%
Polymyxin B Conventional QL!
Organisms and Sites Hemoperfusion Therapy
~ QOrganisms
Escherichia coli 10 10
Pseudomonas species 7 5
Bacillus species 1 0
Enterococcus species 4} 0
Staphylococcus species 3 0
Streptococcus species 1 0
Candida species 6 5
Enterobacter species 4 1
Klebsiella species 1 0
Proteus species 1 3
Corynebacterium species 0 1
Aspergillus species 0 1
Serratia species 0 2
Sites
Peritoneal, abdominal fluid, drainage 9 10
Blood 16 3
Urine 2 1
Other 2 2
Multiple organisms 13 9
Multiple sites 6 1




Table 3. Physiological End Points by Treatment Group at Baseline and 72 Hours?

Polymyxin B Hemoperfusion Conventional Therapy £
I I I 1
Mean (95% CI) Mean (85% CI)
I 1 I 1
Baseline 72 Hours P Baseline 72 Hours P .
Physiclogical End Points (n=34) (n=34) Value (n=30) n=27) Value
Mean arterial pressure, mm Hg 76 (72-80) 84 (80-88) .0 T4 (FO-78) TT(T2-82) a7
Inotropic score 299(204-39.4) 6.8 (2.9-10.7) <001 28.6 (16.6-40.7) 22.4(9.3-35.5) 14
Vasopressor dependency index, 4.3(2.7-5.9) 09(0.3-1.5 <.001 4.1(2.3-6.0) 33013563 .26
mmHg’
Paou/Fio, 235 (206-265) 264 (236-292) 049 217 (188-247) 228 (199-258) 79
Renal replacement therapy, 13 (38) 15 (44) .50 B (20) 8 (30) B0
MNo. (%)
Abbreviations: Cl, confidence interval; Fio,, fraction of inspired oxygen,
HSee “Methods” section for formulas for inotropic score and vasopressor dependency index. In the conventional therapy group, 3 patients died before 72 hours [n=27).

|
Table 4. All-Cause Mortality Rates by Treatment Group

28 Days In-Hospital
[ I 1
Polymyxin B Conventional Polymyxin B Conventional
Hemoperfusion Therapy Hemoperfusion Therapy
No. of deaths 11 16 14 20
Time at risk, d 805 491 1265 960
Mortality rate per 100 1.4 (0.8-2.4) 3.2 (2.0-5.3) 1.1 (0.6-1.9) 2.1(1.3-3.2)
patient-days,
mean (95% ClI)

Abbreviation: Cl, confidence interval.
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® Polymyxin B hemoperfusion
O Conventional therapy

2.0
1.00
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added to conventional therapy significantly
improved hemodynamics and organ
dysfunction and reduced 28-day mortality in a
targeted population with severe sepsis and/or
septic shock from intra-abdominal gram-
negative infections

Cruz DN, Antonelli M, Fumagalli R, et al. Early use of polymyxin B hemoperfusion in abdominal septic shock: the EUPHAS
randomized controlled trial. JAMA. 2009;301:2445-2453,




PMX-B : EUPHRATES trial
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921 Patients screened for septic shock
consented for endatoxin activity assay

471 Excluded
342 Endotoxin activity assay <0.6
32 Refused consent
17 Met an exclusion criterion
16 No endotoxin activity assay
15 Died
14 Out of time window
9 Administrative
7 Unable to obtain consent
8 Unknown

450 Randomized

224 Randomized to receive polymyxin B

hemoperfusion®

212 Received intervention as
randomized

12 Did not receive intervention

5 Died before treatment
2 Consent withdrawn
1 Dialysis machine malfunction
1 Lack of site staff
1 Lack of study product on site
2 Inability to cannulate vein

v
147 >9 Multiple Organ Dysfunction Score*®
139 Received intervention as randomized
8 Did not receive intervention
3 Died before treatment
2 Consent withdrawn
1 Lack of site staff
2 Inability to cannulate vein

v

146 Included in primary analyses®
1 Lost to follow-up

226 Randomized to receive sham
hemoperfusion
220 Received intervention as
randomized
6 Did not receive intervention
4 Died before treatment
2 Consent withdrawn

v
148 >9 Multiple Organ Dysfunction Score®
145 Received sham as randomized
3 Did not receive sham
2 Died before treatment
1 Consent withdrawn

v
148 Included in primary analyses?

10



Table 1. Baseline Characteristics of All Participants and Those With a MODS of More Than 8°

All Participants, No. (%)

MODS =9 Population, No. (%)

Polymyxin-B Polymyxin-B
Hemoperfusion Sham Hemoperfusion Sham

Variables (n=224) (n=226) (n=147) (n=148)
Age, mean (SD), y 60.9 (15.1) 58.8 (14.7) 59.5 (15.1) 59.2 (14.0)
Sex

Women 84 (37.5) 93 (41.2) 51 (34.7) 57 (38.5)

Men 140 (62.5) 133 (58.8) 93 (65.3) 91 (61.5)
Race/ethnicity

White 183 (81.7) 187 (82.7) 119 (81.0) 112 (75.7)

Black 22 (9.8) 13 (5.8) 13 (8.8) 13 (8.8)

Hispanic 10 (4.5) 12(5.3) 7(4.8) 10 (6.8)

Asian 3(1.3) 9 (4.0) 2(1.4) 8 (5.4)

Other” 6(2.7) 5(2.2) 6(4.1) 5(3.4)
Arterial pressure, mean 71.8(9.9) 73.3(10.5) 71.0(9.7) 72.9 (10.6)
(5D}, mm Hg
APACHE Il score, mean (SD)°  29.4 (9.0) 28.1 (8.5) 32.0(8.8) 30.5 (8.1)
MODS score, mean (SD) 10.0(3.3) 10.0 (3.3) 11.9 (2.0) 11.9 (1.8)
Mechanical ventilation 208 (93.0) 217 (96.0) 142 (97.9) 147 (99.3)
Microorganisms?

No growth 73(32.9) 78 (34.7) 49 (33.3) 44 (29.7)

Gram negative 53(23.9) 30(13.3) 36 (24.5) 21(14.2)

Gram positive 49 (22.1) 51(22.7) 31(21.1) 41(27.7)

Other 15 (6.8) 15(6.7) 10 (6.8) 9(6.1)

Mixed 32 (14.4) 51(22.7) 21(14.3) 33(22.3)
Bacteremia® 72(33.0) 62 (28.1) 48 (33.1) 45 (30.8)

11



Site of infection
Intra-abdominal
Lung
Mixed
Other’

Cumulative vasopressor
index, mean (SD)*

Oto =5

6to <10
11to <15
16 to =20

Norepinephrine dose, mean
(SD), pg/ka/min

0to =0.05

0.05to =0.1

>0.1

Missing or not applicable
AKIN AKI stage”

No AKI

Stage 1

Stage 2

Stage 3
Renal replacement therapy

Endotoxin activity assay
levels, mean (SD)

Range, No. (%)
0.60 to 0.69
0.70to 0.79
0.80to 0.89
0.90to0 0.99
21.00

71(32.4)
75 (34.3)
10 (4.6)

63 (28.8)

102 (45.7)
86 (38.6)
33(14.8)

2(0.9)

18 (8.0)
34(15.2)
159 (71.0)
13 (5.8)

59 (26.3)
28 (12.5)
33 (14.7)
104 (46.4)
47 (21.0)
0.77 (0.1)

70 (31.3)
54 (24.1)
57 (25.5)
23(10.3)
20(8.9)

80 (35.7)
87 (38.8)
13 (5.8)

44 (19.6)

89 (39.4)

109 (48.2)

25(11.1)
3(1.3)

11 (4.9)
27 (12.0)
177 (78.3)
11(4.9)

59 (26.1)
31(13.7)
27 (12.0)
109 (48.2)
62 (27.4)
0.77 (0.1)

78 (34.5)
63 (27.9)
49 (21.7)
22(9.7)
14 (6.2)

48 (33.6)
50 (35.0)
7(4.9)
38 (26.6)

55(37.7)

63(43.2)

27 (18.5)
1(0.7)

8(5.4)
22(15.0)
112 (76.2)

5(3.4)

26 (17.7)
18 (12.2)
19 (12.9)
84 (57.1)
37(25.2)
0.80 (0.2)

49 (33.3)
28 (19.1)
36 (24.5)
17 (11.6)
17 (11.6)

56 (27.8)
56 (37.8)
7(4.7)
29 (19.6)

49(22.1)

77 (52.0)
19(12.8)
3(2.0)

4(2.7)

15(10.1)
122 (82.4)

7(4.7)

27 (18.2)
19 (12.8)
18 (12.2)
84 (56.8)
45 (30.4)
0.80 (0.2)

49 (33.1)
39 (26.4)
31(21.0)
18 (12.2)
11(7.4)
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Table 2. Summary of the Primary End Point of 28-Day Mortality for All Participants and for Patients With MODS of More Than 9

No./Total (%) (95% C1)
Polymyxin-B
Hemoperfusion Sham Risk Difference Risk Ratio P Value®
All Participants 84/223 (37.7) 78/226 (34.5) 3.15(-5.73t0 12.04) 1.09 (0.85 to 1.39) 49
>9 MODS" 65/146 (44.5) 65/148 (43.9) 0.60 (-10.75 to 11.97) 1.01 (0.78 to 1.31) .92
 pvalues were calculated by x* and were unadjusted. a hospital mortality of approximately 50%. Prior to the protocol amendment,
b Multiple Organ Dysfunction Score (MODS)-measure of altered organ function the MODS score was calculated at baseline (time of randomization to the
in acutely ill patients using 6 organ systems with weighted scores (0, normal; |nmat|9n of the study t_reatment). Af_ter th<=T amend mentz MQ DS of more than
4, severe) of each organ system (MODS range, 0-24). A higher score is 9 was included at the time of screening, prior to randomization.

associated greater burden of organ dysfunction. A MODS of 9 to 12 points has

Table 3. Per-Protacol (Each Group Received 2 Treatments) 28-Day Mortality

No./Total (%)
Polymyxin-B
Population Hemoperfusion Sham Difference, % (95% CI) P Value® o )
All participants 50/173 (28.9) 59/202 (29.2) -03(-9.5t089) 94 Abbreviation: MODS. Multiple Organ
= - Dysfunction Score.
>3 MODS 38/115 (33.0) 1129 (36.4) -3.1(-15.2 t0 9.0) 58 » Pyalues calculated uing .

13
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Among patients with septic shock and high
endotoxin activity, polymyxin B hemoperfusion
treatment plus conventional medical therapy
compared with sham treatment plus
conventional medical therapy did not reduce
mortality at 28 days.

Dellinger RP, Bagshaw SM, Antanelli M, Foster DM, Klein DJ, Marshall 1C, Palevsky PM, Weisberg LS, Schorr CA, Trzeciak S,
Walker PM; EUPHRATES Trial Investigators. Effect of Targeted Polymyxin B Hemoperfusion on 28-Day Mortality in Patients With
Septic Shock and Elevated Endotoxin Level: The EUPHRATES Randomized Clinical Trial. JAMA. 2018 Oct 9;320(14):1455-1463.
doi: 10.1001/jama.2018.14618. PMID: 30304428; PMCID: PMC6233793.
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CytoSorb® animal study ‘&

support the concept of chemokine gradient
control of leukocyte trafficking and
demonstrate the efficacy of apheresis to target
this mechanism and reduce leukocyte
infiltration into the lung

Peng ZY, Bishop IV, Wen XY, Elder MM, Zhou F, Chuasuwan A, Carter MJ, Devlin JE, Kaynar AM, Singbartl K, Pike F, Parker RS,
Clermont G, Federspiel WJ, Kellum JA. Modulation of chemokine gradients by apheresis redirects leukocyte trafficking to
different compartments during sepsis, studies in a rat model. Crit Care. 2014 Jul 3;18(4):R141. doi: 10.1186/cc13969. PMID:
24992991; PMCID: PMC4227131.
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oXiris® &)
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Treatment with an oXiris membrane can
positively impact vasopressors’ requirement
but not influence SOFA score, procalcitonin or
lactate levels, or mortality in septic shock
patients.

Mielnicki, W.; Dyla, A.; Zajac, M.; Rokicka-Demitraszek, N.; Smereka, J. Does Continuous Renal Replacement Therapy with oXiris
in Septic Shock Have Any Positive Impact? Single-Centre Experience with oXiris Therapy in Septic Shock Patients. J. Clin.
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o,

oXiris® during 109/01 — 114/03&

Oxiris 54 person-time (30 pt) in SHH during 109/01-
114/03

— clinic vasopressor requirement decrease

— ICU stay days

— 28 days mortality

— AKD with RRT dependent

CVVH 5300 person-time in SHH during 109/01-114/03
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