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- Host immune response to one or more microbial pathogens
on an indwelling device
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Planktonic

Biofilm

Single Cells
Free-floating in solution
Antibiotic responsive
Susceptible to host immune response

Rapid metabolism and cell growth

Cell aggregates
Usually associated with a surface
Antibiotic tolerant (not true resistance)
Resistant to host immune response

Slow metabolism and cell growth

Shock. 2016 December ; 46(6): 597-608

a) Planktonic phenotype

................... b) Surface sensing

I c) Biofilm phenotype |
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Biofilm pathogenesis
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- flagella, pili, fimbriae and glycocalyx formation
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Figure 3.
Scanning electron micrographs of staphylococcal biofilms (A) grown n vitro on polystyrene

culture pegs and (B) harvested from an infected ventriculoperitoneal shunt. Note the scant
ECM on the in vitro biofilm in (A) and the bacteria adhered to dense fibrin clot matrix in

(B).
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- = £t (Foley catheter)

- R Ureteroscope/flexible ureteroscope

Ll

- 224 E¥ = (Penile prosthesis)



[mplantable Device Related Infection

J. Scott VanEpps and John G. Younger

Prosthetic joints Incidence References
Shoulder 1.2% (31)
Hip 1-2% (31, 32, 35)
Knee 1-4% (31, 32, 35)
Elbow 5% (34)

Urinary devices

3.1-7.5 infections per 1000 catheter days

Foley catheter

Other devices Incidence References
Mesh for ventral hernia repair 1-10% (38, 39)
Ventriculoperitoneal shunt 0.25-1% (43)
Peritoneal dialysis catheter 20% (41)

Shock. 2016 December ; 46(6): 597-608
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* Extra-luminal inoculation(2/3) - Intra-luminal contamination(1/3):
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e T ZH-HOF ALO| BZEO E A - closed drainage systemO| FX| &l
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* Enterococcus e E coli

e Candida e Klebsiella P
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- Duration of catheterization (most)
- Female
- Old age

- Not maintaining closed drainage system

- Hospital-acquired UTI : neutropenia, renal disease, male sex

- Urine bag of bacteriuric patient is reservoir for organism -
could be transmitted by healthcare personnel
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IDSA guideline 2009

Diagnosis, Prevention, and Treatment of Catheter-
Associated Urinary Tract Infection in Adults:
2009 International Clinical Practice Guidelines
from the Infectious Diseases Society of America

Thomas M. Hooton,' Suzanne F. Bradley,’ Diana D. Cardenas,’ Richard Colgan,' Suzanne E. Geerlings,’
James C. Rice,>* Sanjay Saint,’ Anthony J. Schaeffer,’ Paul A. Tambayh,’ Peter Tenke,’ and Lindsay E. Nicolle

10,11

477 2=
# CA-UTI (catheter associated urinary tract infection)

# CA-ASB (catheter associated asymptomatic bacteriuria)

Clin Infect Dis. 2010 Mar 1;50(5):625-63
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* Proteus or Providencia spp.
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Indication

Clinically significant urinz

Urinary incontinence

Accurate urine output m
Patient unable or unwilli

Sample - Best Practice Bundle Checklist from Singapore General Hospital
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Hospital Wall Vacuum
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Daily meatal care or cleansing ?

e AEQ A =& 0|83t routine care BAE|X| USL|CH
« catheter HIE = =& 5 AZF 2 2| S7H

intra-luminal infectionO| &1} ¢S



Daily bathing with 4% chlorhexidine gluconate in intensive care
settings: a randomized controlled trial

C. Pallotto *, M. Fiorio , V. De Angelis %, A. Ripoli °, E. Franciosini *,
L. Quondam Girolamo °, E. Volpi °, P. lorio “, D. Francisci ', C. Tascini °, F. Baldelli '

Table 2
Incidence of infections per 1000 patient-days and mortality
Study population Intervention arm Control arm p
n = 449 (3444 patient-days) n = 226 (1857 patient-days) n = 223 (1587 patient-days)
Total infections, n/1000 pd (95% CI) 31.3 (25.9-37.9) 232 (17-31.3) 40.9 (32-52.2) 0.034
VAP, nf1000 pd (95% CI) 11(7.9-15.3) 113 (7.2-17.5) 10.7 (6.4-17.5) 1
BSI, n/1000 pd (95% CI) 9(6.2-129) 54 (2.7-10.2) 13.2 (8.4-20.5) 0.113
CLABSI, n/1000 pd (95% CI) 6.4 (4.1-9.8) 3.8 (1.6-8.1) 9.4 (5.5-15.9] 0.204
CAUTI n/1000 pd (95% CI) 49 (3-8.1) 2.7 (0.9-6.7) 7.6 (4.1-13.6) 0.223
BSI+CLABSI, n/1000 pd (95% CI) 154 (11.6-20.2) 9.2 (5.5-14.9) 22.6(16.2-31.6) 0.027
Mortality, n (%) 61 (13.6%) 29 (12.8%) 32 (14.3%) 0.74

Abbreviations: BSI, bloodstream infection; CAUTI, community-acquired urinary tract infection; CLABSI, central-line-associated BSI; pd, patient-days; VAP, ventilator-
associated pneumonia.

Clinical Microbiology and Infection 25 (2019) 705e710
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« Iz % (Foley catheter)
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- T2l Z+H AZE = endogenous infections (i.e. infections arising
from the patient’'s own microbial flora)
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The effectiveness of sterilization for flexible ureteroscopes: A real-
world study

Cori L. Ofstead MSPH ¥, Otis L. He!
John E. Eiland MS, RN, Harry P. W

Ofstead & Associates, Inc, Saint Paul, MN

White residue near port
and yellow discoloration

White fibrous debris
Rusty discoloration

White foamy residue
oily deposit

yellow discoloration

Reprocessing:

manual cleaning +
Sterilization with
hydrogen peroxide gas

Filamentous debris in channel

Fig 1. Irregularities found at site A. (A) White fibrous debris on control handle and rusty discoloration and white residue near junction. (B) White residue “ﬂh*?oﬁﬁ{'fbct Control. 2017 Aug 1'45(8)'888-895
vellow discoloration on port. (C) White foamv residue and oilv deposits. (D) Yellow discoloration on port. (E and F) Filamentous debris in channel. ° ' °



Insertion tube adenosine Channel effluent

ID Model triphosphate (RLL) Adenosine triphosphate (RLU) Hemoglobin (pugfmL) Protein (pug/mL) Microbial growth (CFU)
Results of encounters with patient-readyparcicrascopes
A-1 URF-V2 46 26 1 26 o
A-2 URF-V2 A4 28 1 21 o
A-3° URF-V2 23 15 1 24 o
A-47 URF-V2 338 41 1 20 o
A-5 URF-V2 33 20 Under range 20 0
A-B URF-V2 47 28 1 17 o
A-7 DUR-8 ULTRA 36 30 Under range 13 0
A-8 AUR-7 39 19 Under range 12 0
A-9 URF-P6 37 17 3 32 icrococcus luteus)
A-10  URF-P& 30 26 1 21 ]
A-11 URF-PG 39 20 Under range 17 0
El-% Af% A-12  URF-P& 36 17 1 21 o
B-1 URF-PGR 74 17 Under range 12 0
B-2 URF-P&R 134 19 1 16 o
B-3 URF-PGR 34 20 Under range g 0
B-4 URF-P6R 43 17 1 15 iyrrebucren'um glaucum)
Results of tests repeated after re-reprocessimmgdue to high initial results
A-4 URF-V2 31 o -
A9  URF-P6 7/16 27 10/16 16/16 2/16
A-12  URF-P& S 29 1 - -
B-2 URF-P&R 43 25 1 12 NA
. . . . 3 . —I
ATP. protein : contamination level = reprocessing failure2f &2t
A-P11  Gastroscope 119 30 1 12 24 (Klebsiella pneumoniae)
'I §| A'-% B-P1!  Gastroscope 33047 591 2 11 TNTC ( Pseudomonas aeruginosa.
Hb : blood or residual reprocessing chemicals or other
contaminants introduced during reprocessing
O | AI‘% A-N1  Tenaculum 33 31 1 11 0
B-N1 Towel clamp 4" 20 18 Under range 7 0
B-N2  Sterile water/cup 13 14 1 3 0

CFU, colony-forming units; NA, test not conducted or not applicable; RLU, relative light units; TNTC, too numerous to count.
*Brand-new ureteroscope tested after first time being reprocessed.
IClinically used endoscopes tested before manual cleaning.

{Brand-new ureteroscope that had not yet been used or reprocessed. Am J Infect Control. 2017 Aug 1;45(8):888-895



Pre-Use Ureteroscope Contamination after High Level
Disinfection: Reprocessing Effectiveness and the Relation
with Cumulative Ureteroscope Use

Jaap D. Legemate,* Guido M. Kamphuis, Jan Erik Freund, Joyce Baard,t Harry W. Oussoren,
Ingrid J. B. Spijkerman and Jean J. M. C. H. de la Rosette

20702 ML A|AS 2 2-802|7HX| & 4003

Table 1. Characteristics of included ureteroscopes and use, and preoperative USC culture outcomes

@ CrossMark

T2t WAE 7I1¢e ==

M HFE A Zat

Karl Storz
Overall Flex-XC Flex-X2 URF-V2 URF-P6

No. ureteroscopes 20 11 Z 5 z
MNo. procedures (ranoe) 3394 248 (2—80] 40 (2—=38) 83 (6—22) 27 (10=17]
Hange: -

Ureteroscopy (hrs) 1.23—44.13 043-16.42 2511323 4.80-11.30

Mo. device passages through working channel 9273 4—140 21—84 26—43

Laser energy (kJ) 9.1—182.7 0-50.3 39-81.8 11.5=24.7
No. preop culture: 389 27 7 9 4

Uropathogens (10 cfu/ml or greater) 9 B 1 i 0

Skin flora (30 cfu/ml or greater) 38 21 B ] 4




Table 3. Univariate GEE model of 389 procedures for
parameters related to cumulative USC use and positive pre-use
cultures without additional covariates

R (95% Cl) p Value
Cumulative USC use:
No. procedures 0.983 (0.911—1.062 0.665
Ureteroscopy time 0.974 (0.841—1.129 0.730
Laser energy 0.979 (0.830—1.156 0.804
No. accessory device passes 0.919 (0.701—1.205 0.541
through working channel
Other tested parameters:
Karl Storz vs Olympus 1.009 (0.435—2.342) 0.984
Digital vs fiberoptic imaging 1.674 (0.787—3.563) 0.181

system




Mortality and flexible ureteroscopy: analysis of six cases

Luca Cindolo' - Pietro Castellan? - Cesare Marco Scoffone® - Cecilia Maria Cracco® -

Antonio Celia* - Andrea Paccaduscio® - Luigi Schips' - Silvia Proietti® -
Alberto Breda’ - Guido Giusti®

Table 1 Demographic data and clinical characteristics

3

No. Age/sex Stone size Anatomic Metabolic Cardiac or Preoperative  Preoperative  Prophylactic  Operative UAS or Cause of Pathogens
(ecm)/HU abnormalities comorbidity = neurological  uroculture stent/nephros- antibiotics time (min) nephrostomy death
comorbidity tomy
1 66/F 14 1.5/550  Absent Pathologic Mitral insuf- N Y Y 113 No Septic shock] NA
obesity ficiency, and acute
cardiac respiratory
arrhythmia failure
2 T0/E NA Filling defect Absent - NA Y Y 20 Y (12/14) Septic shock'  Enterococcus
in the renal Jaecalis (7)
pelvis
3 44/F 1.7/600 Solitary Absent Advanced N N Y 55 Y (12/14) Septic shock.  Candida
kidney multiple glabrata
sclerosis
4 T5/F 3.3/NA Absent Absent Arterial N N Y 90 Nephrostomy Hemorrhagic Multiresistant
hyperten- complica- E. coli
sion, cardiac tion
arrhythmia
5 48/M 1.2/NA Absent Absent - N N Y 65 No Septic shock'  Proteus mira-
and acute bilis
respiratory
failure
6 48/M 1.1/900 Absent Absent - N N Y NA NA Cardiac arrest —

HU Hounsfield units, UAS ureteral access sheath, Ch Charriére, N negative, ¥ yes, NA not appropriate

World J Urol.

2016 Mar;34(3):305-10



Table 2 Best practices to minimize the risk of septic complications for endourological stone management

Practice Reasons and alternative options References
Operate only on patients with sterile urine The use of prophylactic antibiotics 1s a recommendation [5, 8, 11]
(LE 4, Gr A) If history of UTIs starts antibiotics 2 days before
If purulent urines are found above an obstructing stone, take
a sample for culture and place an ureteral drainage, stop and
delay the RIRS
Always try to reasonably place a UAS If the UAS placemenl: was 1mp0531ble a sheathless procedure [5]
" led) a
2t )7 MA Y alof ci A
- -
R'I-Qy?'*.l—l < I'E.O'I I: I'O'I () laced for
PO
Always 1rrigate with caution checking the continuous fluid If high pressures are necessary, planning a second look or the [6]
outflow use of endoluminal isoproterenol irrigation could be helpful
Do not exceed an operative time of 2 h (1 for children) If there 1s a complex case or high stone burden, a staged proce-  [1]
dure 1s advisable
Carefully monitor patients in the early postoperative phase If there 1s postoperative fever promptly check procalcitonin [9, 10]

levels (90 % of septic complications occur within 6-12 h) and
start with antibiotics

World J Urol. 2016 Mar;34(3):305-10



Review Article

Comparison of single-use and reusable flexible ureteroscope for
renal stone management: a pooled analysis of 772 patients

Yongchao Li**, Jinbo Chen’, Zewu Zhu, Huimin Zeng, Feng Zeng, Zhiyong Chen, Zhongqing Yang,
8 g g & yong gqng g

Yu Cui, Hequn Chen, Yang Li*

C Experimental Control Odds Ratio Odds Ratio
Study or Subgroup Events  Total Events Total Weight M.H, Fixed, 95% Cl_Year M.H, Fixed, 95% CI
Dingjie 2015 9 180 6 174 244% 1.47[0.51,4.23] 2015 -
Usawachintachit 2017 3 92 3 50 158% 053[0.10,2.72) 2017 »
Qi 2019 6 63 9 63 342% 063[0.21,1.89) 2019 b
Kam 2019 (1) 2 55 4 64 150% 057[010,3.22] 2019 -
Kam 20198 (2) 1 31 4 64 106% 0.50[0.05,467) 2019 -
Total (95% CI) 421 415 100.0%  0.80 [0.44, 1.46) g
Total events 21 26 . : . ;
Heterogeneity: Chi*= 204 dfr=4 (P=0.73), F=0% h.01 071 ] 1'0 100'

Testfor overall effect Z= 0.74 (P = 0.46)

Footnotes
(1) Disposable 1
(2) Disposable 2

Favours [experimental] Favours [control]

Transl Androl Urol. 2021 Jan;10(1):483-493.
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HFO| 2 & Z(Biofilm): M|latO| Bt= extracellular matrix
substancesZ =l HE 38

Asian Journal of Andrology (2020) 22, 258-33
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Asian Journal of Andrology (2020) 22, 25-33
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- Skin flora. S. epidermidis

Asian Journal of Andrology (2020) 22, 258-33
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Infection Prevention Strategies Prior to Penile Implant Surgery

Robert J. Carrasquillo “*, Martin S. Gross”

Table 1: Strategies for reducing primary inflatable penile prostheses infections in the preoperative and intraoperative periods

Preoperative Intraoperative
Strategy  Optimization of comorbid conditions, particularly diabetes control and cardiovascular risk Surgeon specializing in IPP placement
factors Surgical checklist
Assess for signs of infection or skin integrity issues Surgical site preparation: hair removal and skin
Nasal swab and treatment for Staphylococcus aureus preparation
Preoperative chlorhexidine wash No-touch technique
Preoperative antibiotics Infection retardant prosthetic coatings
Mummy wrap

Corporal washout (revisions)

IPP: inflatable penile prosthesis
INtraoperative gycemic Control Wnere applicanle [goal <ZUU Mgjal Serum giucose )

Prior penile implant Careful patient selection
Strategies as above where applicable
Salvage washout

Eur Urol Focus. 2018 Apr;4(3):317-320



. chlorhexidine

=
==

4
O

Jn
e

ol
1
s
>
=
=
-

=

=

!

_
aF A

H

(717 F=El7]. B¢

Eur Urol Focus. 2018 Apr;4(3):317-320



Summary
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