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Contemporary Trends in the
Epidemiology of Traumatic Spinal Cord
Injury: Changes in Age and Etiology
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After 2003 2004-2008 After 2009 p
(n=59) (n=82) (n=207)

Mean age, years 26.0+11.8 31.5+12.8 37.9+15.7 <0.001
Cause of SCI, % <0.001
Traffic injury 25.4 45.1 38.6
Falls 254 243 31.4
Gunshots 40.6 19.5 16.9
Others 8.4 10.9 12.0
Gender (male), % 79.6 87.8 85.0 0.409
ASIA score (A), % 57.6 67.0 69.5 0.228

Injury level (cervical), % 35.6 34.1 47.8 0.052
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Summary of evidence LE

Intermittent catheterisation is the standard treatment for patients who are unable to 3

empty their bladder.

Indwelling transurethral catheterisation and suprapubic cystostomy are associated with | 3

a range of complications as well as an enhanced risk for UTI.

Recommendations Strength
rating

Use intermittent catheterisation, whenever possible aseptic technique, as a Strong

standard treatment for patients who are unable to empty their bladder.

Thoroughly instruct patients in the technique and risks of intermittent Strong
catheterisation.

Avoid indwelling transurethral and suprapubic catheterisation whenever Strong
possible.




Cateterismo intermitente — método padrao de esvaziamento vesical
— Superior a outros métodos
— Na&o isento de complicacdes

Infeccdo urinaria (sintomatica): 2,6% a 81%

— Se ITU e retencao: inicio do CIL reduz ITU
— Se ITU e CIL com técnica inadequada: persisténcia da ITU

Uretrorragia: até 1/3 pacientes a longo prazo

Estenose de uretra (significativa): 1,5% a 4%

Spinal Cord. 2002 Oct;40(10):536-41



Fig 2. Auséncia de adesao bacteriana superficie externa
(A) e interna (B) de cateter hidrofilico

Fig 1. adesdo bacteriana (S. aureus) na
superficie externa (A) e interna (B) de
cateter de borracha



Review Article

Adult Neurogenic Lower Urinary Tract Dysfunction and
Intermittent Catheterisation in a Community Setting: Risk Factors
Model for Urinary Tract Infections

Michael Kennelly ®," Nikesh Thiruchelvam,” Marcio Augusto Averbeck ®,’
Charalampos Konstatinidis,' Emmanuel Chartier-Kastler,” Pernille Trojgaard ©,°
Rikke Vaabengaard (®,% Andrei Krassioukov,”® and Birte Petersen Jakobsen (°

UTTI risk factors model
Intermittent catheterisation General conditions
Bacteria inserted by product and no urethral rinsing High intravesical pressure/impaired bladder compliance
Urethral and bladder trauma from product Host deficiencies

Bowel dysfunction
Diabetes

Post void residual urine due to product design

Age and gender
UTI

User compliance/adherence risk factar Local urinary tract conditions
Voiding frequency Bacterial virulence
Fluid intake Previous UTI
Non-hygienic procedure Botulinum toxin A injections
Insufficient education Urodynamic investigations
Post void residual urine due to incorrect handling Bladder and kidney stones

Residence country and social support system Post void residual urine caused by bladder shape




Intermittent catheterization with a hydrophilic-coated catheter delays
urinary tract infections in acute spinal cord injury: a prospective,

randomized, multicenter trial.

Cardenas DD, Moore KN, Dannels-McClure A, Scelza WM, Graves DE, Brooks M, Busch AK.
PMR. 2011; 3(5):408-417

e Estudo randomizado
* Lesados medulares — fase aguda

* Cateter hidrofilico
— 21% menos ITU no periodo de hospitalizacao (p<0,05)

— Reducao 33% no desenvolvimento da primeira infeccao urinaria
sintomatica



LOWER URINARY
TRACT SYMPTOMS

LUTS (2015)

ORIGINAL ARTICLE

Cost-Effectiveness Analysis of Long-Term Intermittent
Self-Catheterization with Hydrophilic-Coated and Uncoated
Catheters in Patients with Spinal Cord Injury in Japan

Toyohiko WATANABE,'* Shingo YAMAMOTO,? Momokazu GOTOH,3
Tadanori SAITOH,* Osamu YOKOYAMA,® Tatsunori MURATA,® and
Masayuki TAKEDA’

Cost (yen) QALYs LYG (year) Pyuria eventst
Uncoated E112621 3.872 9.233 64.63
catheters
Hydrophilic-coated 6392507 4.206 10.014 56.25
catheters
Incremental values 1279886 0334 0.781 —8.38
ICER (yen/QALY gained) 3826351 yen/QALY gained
ICER (yen/LYG) 1639562 yen/LYG
ICER (yen/pyuria event avoided) 152731 yen/pyuria event avoided

TPyuria events were not discounted. ICER, incremental cost-effectiveness ratio; LYG, life year gained; QALY, guality adjusted life year.




LOWER URINARY
TRACT SYMPTOMS

LUTS (2015)

ORIGINAL ARTICLE

Cost-Effectiveness Analysis of Long-Term Intermittent
Self-Catheterization with Hydrophilic-Coated and Uncoated
Catheters in Patients with Spinal Cord Injury in Japan

Toyohiko WATANABE,'* Shingo YAMAMOTO,? Momokazu GOTOH,?
Tadanori SAITOH,* Osamu YOKOYAMA 5 Tatsunori MURATA,® and
Masayuki TAKEDA?

TABLE 6. Deterministic univariate sensitivity analysis

Parameter Values tested ICER (yen/QALY) Source
Deterministic base case 3826351 —
Monthly cost of hydrophilic-coated catheters

Base case 34000 vyen — —

Alternative 26000 yen 952369 Assumed

42000 vyen 6700334 Assumed

UTl risk associated with uncoated catheter use per year

Base case 1.22 — —

Alternative 0.96 4172121 Fujikawa 2004"!

1.70 3391313 Cardenas 2009¢

Reduction of UTI rate with hydrophilic-coated catheters

Base case 0.79 (21%) — —

Alternative 0.47 (b3%) 1897284 Discharge period: Cardenas 2009%

0.90 (10%) 6269 808 Whole treatment period: Cardenas 2009, Cardenas
2011," De Ridder 20057

Time horizon

Base case 60years — —

Alternative 40 years 3826352 Assumed

70years 3826351

Starting age

Base case 57 — —

Alternative 48 4320739 Mean age in Shingu 1995’

66 3550865 Mean age in Katoh 201413

Discount rate

Base case 2% — —

Alternative 0% 3551330 According to Japanese guidelines on HTA

4% 4121262

ICER, incremental cost-effectiveness ratio; UTI, urinary tract infection.
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Cost-effectiveness of hydrophilic-coated

intermittent catheters compared with uncoated

- ' - Table 3. Probabilistic cost-effectiveness results.
catheters in Canada: a public payer perspective

Costs QALYs LYG UTI events
Blayne Welk, Wanrudee Isaranuwatchai, Andrei Krassioukov, Louise Husted Base case
Torp & Dean Elterman Uncoated catheters §72,622 537 12.36 37
Hydrophilic-coated intermittent catheters $120,639 6.09 13.14 33
Incremental findings §48,016 0.72 0.79 4
ICER $66,634.33 $61,037.02 $13,088.91
Scenario including societal costs
Uncoated catheters $1,884,681 5.37 12.36 37
Hydrophilic-coated intermittent catheters 51,730,221 6.09 13.14 33
Incremental findings -5154,460 0.72 0.79 4
ICER Dominant Dominant Dominant
Scenario including utility gain from compact catheters
Uncoated catheters $72,622 5.37 12.36 37
Hydrophilic-coated intermittent catheters $120,639 6.49 13.14 33
Incremental findings 548,016 1.12 0.79 4
ICER $42,821.05 $61,037.02 $13,088.91
Scenario including utility gain from phthalate-free catheters
Uncoated catheters $72,622 5.37 12.36 37
Hydrophilic-coated intermittent catheters $120,639 6.58 13.14 33
Incremental findings 548,016 1.21 0.79 4
ICER $39,852.00 $61,037.02 $13,088.91
Scenario including utility gain from compact catheters and phthalate-free catheters
Uncoated catheters §72,622 537 12.36 37
Hydrophilic-coated catheters $120,639 6.98 13.14 33
Incremental findings $48,016 1.60 0.79 4

ICER $29,942.04 $61,037.02 513,088.91




Can hydrophilic coated catheters be beneficial for the public
healthcare system in Brazil? - A cost-effectiveness analysis in
patients with spinal cord injuries.

¥ BRAZJUROL

José Carlos Truzzi, Vanessa Teich, Camila Pepe
Int Braz J Urol. 2018 Jan-Feb;44(1):121-131
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— Avaliar custo-efetividade de dois cateteres (hidrofilico vs PVC) para
cateterismo intermitente sob a perspectiva do sistema publico
brasileiro
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Can hydrophilic coated catheters be beneficial for the public
healthcare system in Brazil? - A cost-effectiveness analysis in
patients with spinal cord injuries.

José Carlos Truzzi, Vanessa Teich, Camila Pepe
Int Braz J Urol. 2018 Jan-Feb;44(1):121-131

e (Cenario base

— Cateter hidrofilico foi custo-efetivo
e RS 57.432 /LYG
RS 122.330 / QALY

— Reducdo de infeccao urinaria
* + RS 31.240 - redugdo 6% de infecgdes urinarias (toda a vida)



Can hydrophilic coated catheters be beneficial for the public
healthcare system in Brazil? - A cost-effectiveness analysis in
patients with spinal cord injuries.

José Carlos Truzzi, Vanessa Teich, Camila Pepe
Int Braz J Urol. 2018 Jan-Feb;44(1):121-131

e Lubrificante

— ANVISA: recomenda uso unico
e 2 tubos /dia =» 4 tubos /dia
* RS 122.330/ QALY = RS 86.831 /QALY

* Taxa de resisténcia a Ciprofloxacina
« 34,0% 16,5%
« R$122.330/ QALY = RS 122.527 /QALY




Can hydrophilic coated catheters be beneficial for the public
healthcare system in Brazil? - A cost-effectiveness analysis in
patients with spinal cord injuries.

José Carlos Truzzi, Vanessa Teich, Camila Pepe
Int Braz J Urol. 2018 Jan-Feb;44(1):121-131

Table 3 - Cost-effectiveness results of primary analysis (all adverse events).

Cost (BRL) QALYs Y6 uTl
Conventional PVC 17,255 2,550 5.689 54.73
Hydrophilic coated 48,476 2,805 §.233 51.53 ICER - Brasil
Incremental values 3,21 0.255 0.544 -3.20 RS 147 _000
ICER (BRL/QALY gained) 122,330 BRL per QALY

ICER (BRL/LYG) 57,432 BRL per LYG




Can hydrophilic coated catheters be beneficial for the public
healthcare system in Brazil? - A cost-effectiveness analysis in
patients with spinal cord injuries.

José Carlos Truzzi, Vanessa Teich, Camila Pepe
Int Braz J Urol. 2018 Jan-Feb;44(1):121-131

Table 4 - Cost effectiveness results of secondary analysis (UTls).
Cost (BRL) QALYs LYG uTI
Conventional PVC 17,255 2.550 5.689 54.73
Hydrophilic coated 48,495 2.805 6233 51.53 ICER - Brasil
Incremental values 31,240 0.255 0.544 -3.20 RS 147.000
ICER (BRL/QALY gained) 122,406 BRL per QALY
ICER (BRLILYG) 57.468 BRL per LYG
ICER (BRL/UTI avoided) 9,778 BRL saved per UTI avoided




Intermittent catheterization with single- or multiple-reuse catheters: clinical study on
safety and impact on quality of life

Diane K Newman, Peter W New, Roxana Heriseanu, Sarunas Petronis, Joakim Hakansson, Maria A Hakansson,
Bonsan Bonne Lee
Int Urol Nephrol. 2020 Mar 14. doi: 10.1007/s11255-020-02435-9

* 39 pacCILha 10 anos - 6x/d

* Entrada —todos reuso (21 dias)

e Score ISC-Q: 58 para 67 (p=0,01)

e 83% preferiram manter cateter uso unico
(a) : (&)

L8 ‘ o 100% cateteres

contaminados com

debris
74% com
microorganismos
(biofilme)
Fig.1 SEMp of micr i ination and occurrence saprophyticus and Eschendua cah b Cultunng venﬁed CFU count
of biofilm in two different reused caﬂnetcrs a Cu]tunng venﬁed CFU of 1.1x107 and i ified d aerugi-

count of 3.9%104 and identified sp p nosa, Ochrobactrum anthropi, . and Klebsiella pneumamae




Controvérsia na literatura: uso Unico vs reuso; hidrofilico vs nao-
hidrofilico

Limpeza e reutilizacao do cateter € adotada com certa frequéncia

— Limpeza: saponaceos, alcool, microondas.....
Atletas para-olimpicos (Londres 2012): infeccao 4:1 com cateteres
reutilizaveis (Spinal Cord. 2015;53:78-82)

Menor risco de infeccao e melhor custo-efetividade com uso unico
do cateter (Can Urol Assoc J 2019;13(2):64-9)



Intermittent Catheterization:
The Devil Is in the Details

Kathleen Christison, Matthias Walter, Jean-Jacques J.M. Wyndaele, Michael Kennelly,3 Thomas M. Kessler, Vanessa K. Noonan,
Nader Fallah and Andrei V. Krassioukov
JOURNAL OF NEUROTRAUMA 35:985-989

*  Problemas na revisao Cochrane

— Selecdo de dados / Extracdo dos dados / Definicdo de ITU sintomatica / Andlise dos dados

* Tendéncia favoravel cateter uso unico vs reuso — definicao IDSA

*  Favoravel a cateter hidrofilico vs nao-hidrofilico

Hydrophilic Othar Risk Ratio Risk Ratio
Trial Events Total  Events Total Weight M-H, Fixed, 85% CI M-H, Fixed, 35% CI
Cardenas 2009 12 a2 14 23 6% 0600 [0.54; 1.48) —J—
Sutheriand 1996 118 114 1.6% 0.68 [D.06; 12.73] y
Pachler 1999 1 a2 1 az 15%  1.00 [0.07; 15.30)
De Ridder 2005 | 8 51 B2 76.3% 078 [0.62; 0.97]

!

Total (85% C1) 131 131 100.0% 0.61 [0.65; 0.99]
Tolal avents 53 &7 i S |
Heterogeneity: /*= 0%, t*=0,H = 1.00, @ = 0.3, df =3, p = 0.059 0.1 GE 1 2 if

Test for overall effect: £ = -2.02, p = 0.043 Favors hydroghilic Favars ather



Intermittent catheterisation with hydrophilic and non-hydrophilic
urinary catheters: systematic literature review and meta-
analyses.

Rognoni C, Tarricone R. BMC Urol. 2017;17(1):4.

Hydrophilic (H)  Non-hydrophilic (NH) Risk Ratio Risk Ratio
Study or Subgroup  Events  Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% ClI
Cardenas 2009 12 22 14 23 51% 0.90 [0.54, 1.48] —.'i—
Cardenas 2011 69 91 85 97  68.0% 0.87 [0.75, 0.99] |T U
De Ridder 2005 39 61 51 62 26.5% 0.78 [0.62, 0.97] R
Sarica 2010 1 10 4 10 0.3% 0.25[0.03, 1.86]
Total (95% CI) 184 192 100.0% 0.84 [0.75, 0.94] 4
Total events 121 154
Heterogeneity: Tau? = 0.00; Chi? = 2.24, df = 3 (P = 0.52); = 0% = = t y
Test for overall effect: Z = 3.02 (P = 0.003) 005 g::vours H ! FavoursﬁNH 20




Outcomes comparison of hydrophilic and non-hydrophilic catheters for patients with
intermittent catheterization: An updated meta-analysis.

Feng D, Cheng L, Bai Y, Yang Y, Han P.
Asian J Surg. 2020;43(5):633-635.

“Despite the tendency to use HC, it remains
controversial about the optimal type and
technique of catheters and most clinicians still
make decisions based on their clinical

experience. The latest meta-analysis

confirmed the benefits of HC in both urinary

tract infection (UTI) and urethral trauma, but

they did not consider the effects of age,

patient preference, compliance, Qol and cost

on the economic sustainability of HC. Thus, we

decided to perform an updated meta-analysis
of HC versus NHC with regard to UTI, urethral
trauma, patient's satisfaction and cost-

effectiveness.”
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a.Urinary tract infections
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Cardenas 2008 2 = 1 25 1A% 0.77 [0.24, 2.52) =t
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b.Urethral trauma

Hydrophilic  Non-hydrophilic Odds Ratio Odds Ratio

—Study or Subgroup  Events  Total Events  Total Weight MM, Sandom. 95% Cl M, 8% CL
22.1 Adults
Cardures 2011 13 57 28 82 34.1% 0.57 (0.26, 1.23) —
Johaneson 2013 4 e 0 104 142% 038[0.11,1.24) S——
Stensbalie 2005 12 4 88 27.2% 038 [0.16, 0.50) —
Vapnek 2003 e 30 " 31 169% 066 [0.22. 197] m—
Subtotal (95% C1) 224 282 824% 0.49 [0.31, 0.78) ->
Totad events 38 90
: Tau® = 0.00; ChP = D.98, ¢f = 3 (P = 0.81), I* = 0%
Tost for owersll affect: Z = 3.01 (P = 0.003)
Sutherand 1996 & 16 " 14 76% 0,16 [0.03. 0.83] ———
Subtotal (95% C1) 16 14 7.6% 0.16 [0.03, 0.83) ———
Totsl events & "
Heterogeneity: Not appicatile
Test for owersll effect: Z = 2.18 (P = 0.03)
Total (95% CI) 240 296 100.0% 0.45 [0.29, 9.70) ->
Totel events
Heterogeneity: Tau’ = mcnnw «so(vno.u) r=0% o ) 3 Y v
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Antimicrobial resistance

World Health Day — 7 April 2011

Antimicrobial resistance: no action today, no cure tomorrow

INFECTIONS

GLOBAL ACTION PLAN
ON ANTIMICROBIAL
RESISTANCE

de cura

Era pos-antibiotica

Infecgbes banais sem possibilidade

igantes farmaceuticas lancam
fundo de USS$ 1 bilhdo para
desenvolver novos antibiéticos

Por Bloomberg | 09/07/2020 - 12:57

. Poucos investimentos no desenvolvimento de novos antibidticos

*  Mortes por bactérias resistentes passarao de 700.000/ano (2016)

para 10.000.000/ano (2050)
e  Custo estimado de USS10 trilhdes

* Queda do PIB mundial: pode chegar a 3,8%

pntibacterianos (Imagem: Pixabay)

igantes farmacéuticas estdo langando um fundo de US$ 1 bilhdo destinado ao
Hesenvolvimento de novos antibidticos, drea que muitas delas abandonaram
os Ultimos anos.

Apoiado por empresas como Pfizer, Merck, Eli Lilly e GlaxoSmithKline, o fundo
ai investir em pequenas empresas que estdo desenvolvendo novos
ratamentos antibacterianos, segundo um comunicado. Um de seus objetivos é
levar de dois a quatro novos antibiéticos aos pacientes até 2030.
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Catheters for intermittent catheterization: a systematic review and
network meta-analysis
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Fig. 2 Analysis of symptomatic UTI and asymptomatic bacter-
iuria. A Forest plot of symptomatic UTI, with single-use non-coated
catheter as the comparator; B SUCRA plot of symptomatic UTI; C

Odds Ratio (95% Crl)
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Fig. 3 Analysis of haematuria and patient satisfaction. A Forest satisfaction, with single-use non-coated catheter as the comparator; D
plot of haematuria, with single-use non-coated catheter as the com- SUCRA plot of patient satisfaction.




 Multicéntrico — 10 centros de reabilitacao

* 100 pacientes

— 30 diferentes cateteres (uso basal) vs cateter pronto para uso

90% médicos: pronto para uso - melhor aderéncia

80% pacientes: facil curva de aprendizado

69% cateter pronto mais facil que o standard Speedica th "Navi
89% insercao facil ou muito facil

Cateter
flexivel

91% retirada facil ou muito facil

Arch Esp Urol. 2020 Mar;73(2):107-112. Ponta ,
flexivel
‘ Guia de

insercdo

s=s Coloblast
p—




Intermittent catheterization with single- or multiple-reuse catheters:
clinical study on safety and impact on quality of life

Diane K. Newman'® . Peter W, New?***( . Roxana Heriseanu® - Sarunas Petronis®® - Joakim Hikansson®® .
Maria A. Hikansson” © . Bonsan Bonne Lee®
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Table3 Total and domain ISC-0) scores

Ease 1o use Convenience Discreeiness Psychological Tuotal score
Reuse  Single-use  Diff Reuse  Single-use  Diflt Rewse  Single-use  Diff. Reuse  Single-use Dl Reuse  Single-use  Diffl
i6

N 35 36 36 39 K} K] 36 36 35 K} 36 39 36 Klil
Min 13 22 =78 ] 0 =715 0 38 =54 o 13 =42 24 25 =43
Median 5938 T78.13 14.06 50000 62.50 6.25 6o.67 B3.33 333 41.67 52.08 4.17 5339 69,14 7.54
Max 100 100 47 100 100 100 100 100 B8 100 100 63 98 98 49
Mean 62.66 T4.65 1224 5561 60.07 434 65.45 T6.62 11.27 48.27 57.41 9.84 5E.00 67.19 9.42
sD 20.12 19.71 2593 30.88 28.94 40.55 27.34 2146 20,88 30.72 28.57 2203 2257 17,70 22.29
povalue®  NA NA 0.0ole Na NA 05447 NA NA 0.0331 NA NA 00121 NA NA o010l

NEB. A high score 15 indicative of greater satisfaction with the catheter (max = 100)
“Wilcoxon signed rank test. 2-sided
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Tabde 4 Patient-reporied Reuse catheler  Single-use hydrophilic  p value®
S {n=139) catheter (n=36)
Sensation during catheterization, n (%) 0.0192
Comfortable 6 (15%) 10 (28%)
No discomfort 16 (41%) 14 (39%)
Slight discomfort 12 (31%) 10 (28%)
Slight pain 3 (8%) 2(5%)
Disturbing pain 2 (5%) -
Satisfaction, n (%) 0.0241
Very satisfied 9 (23%) 18 (50%)
Satisfied 12 (31%) 12 (33%)
Neutral 13 (33%) 2 (6%)
Not satisfied 4(105) 3 (%)
Absolutely not satisfied 1 (3%) 1(3%)
Urological symptoms/problems due to cath- 28 (729%) 12 (33%) 0.0024
elerization
Testing the hypotheses that equal number perceived and improvement as a worsening
*The Binomial test (equivalent to the McNemar test). 2-sided




Consideracoes finals

Mau esvaziamento vesical: cateterismo vesical intermitente

Cateter hidrofilico: menor risco de complicacoes

Cateter hidrofilico: custo efetivo

Infeccao urinaria: preocupacao global
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