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FACTORS INFLUENCING PD CATHETER OUTCOME  (gisl)

Age Catheter Type (straight? curled? no of cuffs ?)

BMI Exit site location (1 inch distal from superficial cuff, away
from belt line, visibility )

Underlying Renal Disease Exit site orientation (lateral? up? down?)

Comorbidities Cuff Location (deep cuff paramedian position away from
linea alba)

Presence of ostomies Catheter tip location (minimize omental entrapment)

Previous abdominal surgery Placement technique (percutaneous? laparoscopic?

open surgery)
Pre-operative antibiotic prophylaxis
Omentectomy

Timing of placement (,early break in”, flushing?
embedding external limb?)

Exit site care training + compliance (exit site
antibiotic prophylaxis?)
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GOAL — TO REDUCE bl

Catheter related complications

Non infectious Infectious
+* Inflow/outflow obstruction +** Exit site infection
- Mechanical (e.g. tip migration, kink in
tubing) *»* Tunnel infection

- Extraluminal catheter blocage (constipation,

omental wrapping, occlusion)

- Intraluminal catheter blockage (clot, fibrin) ¢ Peritonitis

% Leakage
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EVIDENCE BASE (?)

Toronto Western catheter

Look at your Exit Site Apply Cream and Secure Catheter
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= COChrane Trusted evidence.
= - Informed decisions. Search title, abstract, keyword Q
; Library Better health.

Browse | Advanced Search

Cochrane Reviews v More Resources v

A .

Cochrane Database of Systematic Reviews

Catheter type, placement and insertion techniques for preventing
peritonitis in peritoneal dialysis patients

. Review | . Intervention |

Giovanni Flv S T—— ag Tong, David W Johnson, Francesco Paolo Schena, Jonathan C Craig

17 eligible trials (1089 patients) were identified, 8 of surgical strategies of catheter
insertion, 8 of straight versus coiled catheters, one of single cuff versus double cuff
catheters and one of an immobiliser device.

There were no significant differences with laparoscopy compared with laparotomy for the
peritonitis rate, exit-site/tunnel infection or catheter removal/replacement. Standard
insertion with resting but no subcutaneous burying of the catheter versus implantation and
subcutaneous burying was not associated with a significant reduction in peritonitis rate,
exit-site/tunnel infection rate or all-cause mortality. Midline compared to lateral insertion
showed no significant difference in the risk of peritonitis or exit-site/tunnel infection. There
was no significant difference in the risk of peritonitis, exit-site/tunnel infection, or catheter
removal/replacement between straight versus coiled intraperitoneal portion catheters.
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Peritoneal Dialysis <>

Perit Dial IntC2018 Mar-Apr;38(2):104-112.
Randomized Controlled Trial Comparing Open Versus Laparoscopic Placement

of a Peritoneal Dialysis Catheter and Outcomes: The CAPD I Trial.
van Laanen JHHY, Cornelis T?, Mees BMZ, Litjens EJ?, van Loon MM?, Tordoir JHM?,

Peppelenbosch AG*.

This randomized controlled trial (RCT) comparing open vs
laparoscopic placement of PD catheters demonstrates equal clinical
success rates between the 2 techniques. Advanced laparoscopic
techniques such as catheter fixation techniques and omentopexy
might further improve clinical outcome.
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@ kidney o
Kidney ln@20-32. doi: 10.1038/ki.2013.365.

A systematic review and meta-analysis of the influence of peritoneal

dialysis catheter type on complication rate and catheter survival.

Hagen SM, Lafranca JAL, lJzermans JN, Dor FJX.

Searches were conducted in MEDLINE, Embase, and the Cochrane Library. The
initial search yielded 682 hits from which 13 RTC were identified.

Outcomes of interest were as follows: catheter survival, drainage dysfunction,
migration, leakage, exit-site infections, peritonitis, and catheter removal.
Comparison of straight vs. coiled-tip catheters demonstrated that survival was
significantly different in favor of straight catheters (hazard ratio 2.05; confidence
interval 1.10-3.79, P=0.02).
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PD ACCESS IN CHILDREN
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CASE REPORT ety

> male twin; born 35 gw. by cc. due to placental rupture
> perinatal asphixia , multiorgan failure
> PD start — 11 day of life — pig tail catheter

> third PD day — external leakage from catheter site, PD
discontinued for 7 days

> Day 22 - Tenckhoff catheter placement, PD resumed
> Day 28 — external leakage from catheter site
> contralaterally second Tenckhoff placement

> seven days after surgery — external leakage from catheter site,
PD discontinued

- International Pediatric Peritoneal Dialysis Network



CASE REPORT ety

> 8 months: weight 5.3 kg (-4 SDS), length 64 cm (-3SDS),
eGFR 10 ml/min/1.73m2.

> 9 months — simultaneous Tenckhoff catheter insertion,
processus vaginalis closure, right testis mobilized into the
scrotum and gastrostomy placement

> 14 days after surgery : PD resume with low fill volumes,

BY TWO YEARS of AGE
> 4 recurrent umbical, inguinal and ventral abdominal hernias
> 3 Stapylococus epidermidis peritonitis

> pericardial effusion — due to peritoneal-pericardial leakage
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Can we do it better? What is the evidence?
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Adv Perit Dial 1997;13:274-6. w
A comparison of double-cuffed with single-cuffed Tenckhoff
catheters in the prevention of infection in pediatric patients.

Lewis MA, Smith T, Postlethwaite RJ, Webb NJ

> 20 SCCs were compared with 20 DCCs, all inserted by single
operator

> Peritonitis-related catheter loss was significantly more common
with SCCs (9 vs 1, p < 0.01).

> The relative risk of S. aureus peritonitis with a SCC compared to
a DCC was 2.077 (95%Cl, 1.17-3.69)

> The relative risk of catheter loss with peritonitis was 7.5 for
SCCs (95%Cl 1.14-49.6).
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Pediatric Surgery International
June 2006, Volume 22, Issue 6, pp 524-528 | Cite as

Wi

Chronic peritoneal dialysis in children: catheter related
complications. A single centre experience

Authors Authors and affiliations

Francesco Macchini [~], Alberto Valada, Gianluigi Ardissino, Sara Testa, Alberto Edefonti, Maurizio Torricelli, Sergio Luzzani

> Data on 89 catheters implanted between 1986 and 2002
> All catheters implanted surgically, 70% omentectomy

> 78% Tenckhoff straight, 22% Tenckhoff curled; 71% - two cuffs,
29% - one cuff

» Catheter survival rate : 80% - 12 mo, 62% - 24 mo, 58% - 36 mo
> DCCs had a higher infection-rate than SCCs (p<0.01)

> Prolonged catheter survival was observed in older children
(>5 vs. <2 years: P < 0.05)
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Wi

J Pediatr Surg. 2010 Mar;45(3):585-9.
Risk factors for early peritoneal dialysis catheter failure in children.

Cribbs RK, Greenbaum LA, Heiss KF

> 121 PD catheters placed in 81 patients

> PD catheter failure (within 2 mo) occurred in 36 catheters (30%)

> Patients with primary catheter failure (8 +/-7 years) were younger
than patients with a functioning catheter at 2 months (12 +/- 5 years)

> Catheter failure rate was not significantly different based upon
operative technique or catheter type.
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Journal of
Pediatric

Risk factors for morbidity and mortality in pediatric = sugey
patients with peritoneal dialysis catheters’™ R
Jennifer Phan?, Steve Stanford?, Joshua J. Zaritsky®®, Daniel A. DeUgarte -*

*David Geffen School of Medicine at UCLA

Division of Pediatric Nephrology
“Division of Pediatric Surgery

Table 3 Summary of multivariate models.

Indication Hazard 95% Confidence p-value
for reoperation ratio mierval

Model 1 — infection + maltunction

Ape less than one vear 1.65 0.94 — 290 00RO
Concomitant gastrostonmy 220 0.83 — 5. .88 0114
No omentectomy 1.86 1.15 — 3.01 0012
Prior P catheter 0.56 031 — 1.03 0.062
Model 2 — infection

Concomitant gastrostomy 5.01 1.51 — 1661 0008
No omentectomy 1.92 1.OT7 — 3.43 0.028
Model 3 — malfunction

Ape less than one vear 2.19 1.O7 — 4.45 0.031
Prior P catheter 0.31 0.10 — 1.01 0.052
Model 4 — leak

Ape less than one vear 9. 82 292 — 3297 O 000

Hazard mbhos are presented for the final mulavanate Cox regression

models for each indicatwon for reoperation.
International Pediatric Peritoneal Dialysis Network



m POPULATION RESULTS

NAPRTCS

Italian National
Registry

IPPR

IPPN

PEDIATRIC REGISTRY DATA w

NA pts

0-21 ys, initiating

PD between
1992-2010

506 catheters
implanded

between
1986-2000

2001-2006

501 peritinitis
episodes in 44
centers from 14
countries

2007 - still

- higher peritonitis rate with SCCs

- 1/3 of pts develop ESI within first PD year

- patients with early ESI have higher risk of
peritonitis, access revision and catheter related
hospitalization

catheter-related complications 1 per 20 PD mo;
34% of catheters need removal

main cause — infection (75%)

catheter survival — 78% - 1 year, 44% - 3 years

-the use of straight Tenckhoff catheter was associated
with an increased rate of post-peritonitis technique
failure (13 vs 7%, p< 0.05).

- SCC —is an independent risk factor for relapsing
peritonitis
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Comparison between one cuff and two cuff catheters and
the time to the first episode of peritonitis.

100 I
NUMBER OF CUFFS
One =
————— Two
80 =

% with Peritonitis

O 12 24 36
Months from Dialysis Initiation

NAPRTCS 2011 Annual Report
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A comparison to first episode of peritonitis between a
catheter that has a downward facing exit site, a Swan Neck
and two cuffs versus all other strategies.

100 -100

Other Strategies
————— 2 Cuffs/Swan Neck/Downward Exit Point

80 1 -80

% with Peritonitis

O 12 249 36

Months from Dialysis |nitiation

NAPRTCS 2011 Annual Report



SOURSE POPULATION RESULTS

NAPRTCS

Italian National
Registry

IPPR

IPPN

PEDIATRIC REGISTRY DATA w

NA pts

0-21vys, initiating

PD between
1992-2010

506 catheters
implanded
between
1986-2000

2001-2006

501 peritinitis
episodes in 44
centers from 14
countries

2007 - still

- higher peritonitis rate with SCCs

- 1/3 of pts develop ESI within first PD year

- patients with early ESI have greater risk of
peritonitis , access revision and catheter related
hospitalization

catheter-related complications 1 per 20 PD mo;
34% of catheters need removal

main cause — infection (75%)

catheter survival — 78% - 1 year, 44% - 3 years

- the use of straight Tenckhoff catheter was
associated with an increased rate of post-peritonitis
technique failure (13 vs 7%, p< 0.05).

- SCC —is an independent risk factor for relapsing
peritonitis
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International Pediatric PD Network w

e Global collaboration of pediatric dialysis centers

e |nitiated in 2007 after good experience
with online pediatric peritonitis registry 2001-2005

e Network Website providing useful information
(practice guidelines, slide shows, charts, calculators)

e Online clinical registry for prospective patient data entry

;
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Registered Network users: Registry participants:
222 centers in 53 countries 123 centers in 43 countries
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IPPN REGISTRY DEMOGRAPHICS (MAR 2018)
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OBJECTIVE AND PARTICIPANTS w

» The objectives of PD ACCESS analysis were to evaluate the
frequency, risk factors, interventions and outcome of PD
access revision.

» Data was derived from 2,453 (824 incident and 1,629
prevalent) patients from 105 pediatric nephrology centers
enrolled in the International Pediatric Peritoneal Dialysis
Network (IPPN) registry between 2007 and 2015.
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ACCESS CHARACTERISTICS AT STUDY ENTRY

Wi

All (2,453) Incident (824) Prevalent (1,629)
Catheter:
Tenckhoff straight 673 (27.4 256 (31.1) 417 (25.6)
Tenckhoff curled 1681 (68.5) 532 (64.6) 1149 (70.6)
Toronto Western 1(0.1) 1(0.1) -
Presternal 2(0.2) - 2(0.2)
Other 96 (3.9) 35 (4.2) 61 (3.7)
No of Cuffs
One 346 92 (11.2) 244 (14.9)
Two w 732 (88.8) 1385 (85.1)
Tunnel
Swan neck @ 509 (61.8) 1033 (63.4)
Straight 911 (37.1) 315 (38.2) 596 (36.6)
Exit Site Orientation
Up 346 (14 135 (16.4) 211 (12.9)
Down @ 408 (49.5) 891 (54.7)
Lateral 808 (32.9) 281 (34.1) 527 (32.4)
First Catheter Use
Immediately 638 (26.0) 208 (25.2) 430 (26.4)
< 7 days 492 (20.1 177 (21.5) 315 (19.3)
> 7 days @ 439 (53.3) 884 (54.3)
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EXHIBIT 2.3A

PERITONEAL DIALYSIS ACCESS

M o
Peritoneal Dialysis Courses 4687 100.0
Catheter
Tenckhoff straight 1213 25.9
Tenckhoff curled 2959< 62.1
Toronto western 26 \_Dﬁ/
Presternal 272 5.8
Other 111 2.4
Unknown/missing 156 3.3
Cuffs [
One 237 5< 50.7
Two 2124 45.3
Unknown/missing 188 4.0
Tunnel
Swan neck/curved 1590 33.9
Straight 2395( 61.8
Unknown/missing 202 \TS/
Exit Site Orientation
Up 564 12.0
Down 1537 32.8
Lateral 1816< 38.7
Unknown/missing 770 16.4

NAPRTCS 2011
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ACCESS REVISIONS IN IPPN DATABASE '

» 452 access revisions reported in 321 pts (13%) within the
observation period of 3,134 pt. years

» Overall prevalence 1/83 pts mo

» 188 access revisions in 186 (23%) patients observed from
dialysis initiation

» Incidence 1/67 pts mo

» 10% of incident patients required revision within 2 months
of pd start and 19% within a year

International Pediatric Peritoneal Dialysis Network



REASONS FOR ACCESS REVISION &A@

Mechanical dysfunction (60%)
Leak (6%)

Peritonitis (16%)

Exit / Tunnel Infection (12%)
Other (6%)

YV YV YV V V

45% of access revisions took place within the 3
months from PD initiation

89% of access revisions took place within a year of
PD start

International Pediatric Peritoneal Dialysis Network



EARLY (<60 DAYS) AND LATE (>60 DAYS) ACCESS REVISIONS -

BY AGE

100%

90% -

80% -

70% -

60% -

50% -

40% -

30% -

20% -

10% -

0% -

1to5 5to 12

M Early (<60 days) " Late (>60 days) ™ No revision
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TECHNIQUE SURVIVAL IN EARLY VS. LATE REVISION w

i Late 2 3 mo revision

)

o 0.8
I
o
£
= Early < 3 mo revision
o DG
4
ey
L
E
= p=0.02

0.4

0 1 2 3 4

Time untll PD temination (years)
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RISK FACTORS FOR ACCESS REVISION

I R

Age at first observation 0.93 <0.001
Diagnosis of CAKUT 1.28 0.02
Presence of any ostomy 1.3 0.01
Two cuff catheter 0.89 ns
Swan neck tunnel with curled 1.42 0.02
intaperitoneal portion

Early (<7d) vs. delayed catheter use 0.88 ns
Exit site pointing upward vs. 0.97 ns

downward/lateral

GNI per capita 1.1 0.01



10085)

Access Sunvival Rate (1

L5

0.4

0.2

0.0

ACCESS SURVIVAL RATE BY AGE bl

™
-
B
p<0.001
Agegroup =1 — 1-5 — 5112 =12
o 1 2 3 4

Time to first access revision (years)

Overall access survival — 1 yr : 88%; 3 yrs: 77%
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ACCESS REVISION BY INDICATION AND TIME ON PD

100

90

80
(7))
E, 70
s 60 M Leak
S W Dysf [
“ 50 ysfunction
"ac'; M Peritonitis
§ ® ESI/Tunnel Inf

M Other

- I
Before PD <1 mo 1mo to 1y >1y
start (n=25) (n=100) (n=162) (n=165)
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REASONS FOR ACCESS REVISION BY CATHETER TYPE ~

Tenckhoff Tenckhoff
curled/straight | curled/swan
tunnel neck tunnel

DIRCE LG NEZYE 100 (24%) 47 (11%) 247 (58%) 30(7%) <0.01

Tenckhoff

straight

Leak
(n=29) 10 (35%) 3 (10%) 12 (41%) 4(14%) 0.043
Mechanical
dysfunction 59 (22%) 25 (9%) 172 (64%) 14 (5%) <0.001
(n=270)
Peritonitis

15 (21%) 11 (15%) 39 (55%) 6 (9%) <0.001
Exit site
infection 16 (30%) 8 (15%) 24 (44%) 6(11%) 0.018

(n=54)
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INTERVENTION BY REASON OF ACCESS REVISION

-_ REASON FOR REVISION

Mechanical Leak Peritonitis
dysfunction (n=29) (n-54) (n=71)
(n=270)
One-stage catheter 157 (58%) 21 (72%) 23 (43%) 25 (35%)

- exchange

‘@) | Two-stage catheter 10 (4%) 4 (14%) 15 (28%) 46 (65%)

- exchange

E External cuff peeling - - 13 (24%) -

2 Granuloma excision - - 3 (6%) -

Ll

== | Relief of obstructionand 51 (21%) - - -

Z omentum resection

Repositioning 46 (17%) 4 (14%) - _

International Pediatric Peritoneal Dialysis Network



RECCURENCE WITHIN 4 WEEKS (50 cases)

20% following leak; 16% following mechanical problems
6% following peritonitis; 2% following ESI

I SECOND REVISION

Leak Mechanical Peritonitis ESI
dysfunction

< Leak
5 ea 3 2 0 1
4, Mechanical p) 34 p) 0
E dysfunction
(a'd
- Peritonitis 0 4 0 0
W
= Exit site 0 1 0 1
™ infection
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PATIENT AND PD TECHNIQUE FAILURE w

» 35 (1.4%) deaths (1 per 89 pt. years)
» 32 (1.3%) pts. switched to HD (1 per 98 pt. years)

» The need for access revision increased by 35% the risk of
death (HR 1.35, 95%Cl 1.1-1.65, p=0.003), independent of the
presence of malnutrition (HR 1.38, 95%Cl 1.1-1.7, p=0.003)
and diagnosis of CAKUT (HR 1.17, 95%Cl 1.01-1.35, p=0.03)

» The need for access revision due to mechanical causes
doubled the risk of technique failure compared with
infectious causes (HR 1.95, 95% Cl 1.2-2.3, p=0.03)
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CONCLUSIONS w

Access failure occurs in almost 15% of pediatric PD patients with
the highest frequency in the first treatment year

Early (< 3 mo) access failure is associated with poor technique
survival

Access failure risk factors include young age, coexisting ostomies,
presence of swan-neck tunnel with curled intraperitoneal portion
and high GNI

Mechanical obstruction is the most common cause of access
revision (60%)

The need for access revision due to mechanical causes doubled the
risk of technique failure

The need for access revision increased by 35% the risk of death

International Pediatric Peritoneal Dialysis Network
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Percent

Peritoneal Dialysis Catheter Access Type by Initiation Year w

100+

904

804

704

60+

504

40+

304

20+

10+

04+

S S S- Tenckoff Straight
=A == =A== =LA Tenkhoff Curled
Toronto Western
-9— '9— == Presternal

Other

A

=1

| 1 I
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1 992

1 994 1996 1998
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Initiation Year
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ISPD GUIDELINES

Peritoneal Dialysis International, Viol. 30, pp. 424-429 0896-8608/10 $3.00 + .00
doi:10.3747/pdi.2010.00087 Copyright © 2010 Integpdtional Society for Peritoneal Dialysis

CLINICAL PRACTICE GUIDELINES FOR PERITONEAL ACCESS

Ana Figueiredo,! Bak-Leong Goh,? Sarah Jenkins,? David W. Johnson,* Robert Mactier,”
Santhanam Ramalakshmi,® Badri Shrestha,? Dirk Struijk,” and Martin Wilkie?

Faculdade de Enfermagem, Nutricdo e Fisioterapia,’ Pontificia Universidade Catdlica do Rio Grande do Sul,
Brazil; Department of Nephrology,? Serdang Hospital, Jalan Puchong, Kajang, Selangor, Malaysia;
Sheffield Kidney Institute,? Sheffield Teaching Hospitals NHS Foundation Trust, Sheffield, United

Kingdom; Nephrology,* Princess Alexandra Hospital, Woolloongabba, Brisbane, Queensland, Australia;
Renal Services,” Glasqow Royal Infirmary, Glasgow, Scotland, United Kingdom; Nephrology,®
Sri Ramachandra University, Chennai, India; Dialysis Unit,” Dianet Dialysis Centers and
Academic Medical Center, University of Amsterdam, Amsterdam, The Netherlands

his current version provides a summary of recommen- dations as “strong” (Grade 1) or “weak” (Grade 2) based
dations for best practice in creating peritoneal access upon the balance between the benefits and risks, bur-
for patients on peritoneal dialysis (PD). A more detailed den, and cost. The quality or level of evidence 1s desig-
review of peritoneal access is available in the reportfrom nated as high (Grade A), moderate (Grade B), low
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THE ACCESS TEAM w

e We recommend that each Center should have a dedicated team involved in
the implantation and care of peritoneal catheters (1C).

TIMING AND COORDINATION OF REFERRAL AND SURGERY

e We suggest that, whenever possible, catheter insertion should be performed
at least 2 weeks before starting PD. Small dialysate volumes in the supine
position can be used if dialysis is required earlier (2B).

IMPLANTATION PROTOCOL
* We recommend that renal units should have clear protocols for perioperative
catheter care, including the use of antibiotic prophylaxis (1A).

THE IMPLANTATION TECHNIQUE
e We recommend that local expertise at individual centers should govern the
choice of method of PD catheter insertion (1B).

AUDIT OF PD CATHETER INSERTION
e We recommend that that there should be regular audit at not less than 12-
month intervals of the outcome of catheter insertion (1B).
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ISPD CATHETER-RELATED INFECTION RECOMMENDATIONS: 2017 UPDATE
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Department of Nephrology,? University of Queensland at Princess Alexandra Hospital, Brisbane, Australia; Renal
Electrolyte Division,? University of Pittsburgh School of Medicine Pittsburgh, PA, USA; Renal Division,* Department of

Medicine, Peking University First Hospital, Beijing, China; Pontificia Universidade Catdlica do Rio Grande do Sul,”
FAENFI, Porto Alegre, Brazil; Division of Nephrology,® Nagoya University Graduate School of Medicine, Nagoya,
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CATHETER PLACEMENT w

e We recommend that prophylactic antibiotics be administered immediately
before catheter insertion (1A).

* No technique of catheter placement has been demonstrated to be superior to
another for the prevention of catheter-related infections (not graded).

CATHETER DESIGN
e No particular catheter design has been demonstrated to be superior to
another for the prevention of catheter-related infections (not graded).

TOPICAL ANTIBACTERIAL AND ANTISEPTIC AGENTS

e We recommend daily topical application of antibiotic cream or ointment to
the catheter exit site (1A).

e We suggest that no cleansing agent has been shown to be superior with
respect to preventing catheter-related infections (2B).

OTHER ASPECTS OF EXIT-SITE CARE
* We recommend that the exit site be cleansed at least twice weekly and every
time after a shower (1C).
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IDEAL PERITONEAL DIALYSIS CATHETER w

» Rapid rate of dialysate flow
» Minimal or no
- leaks
- migration
- exit and tunnel infections
- peritonitis
» Ease of insertion by all techniques
» Long lasting
» Inert material
- durability
- resistant to infection/biofilm
- antimicrobial properties
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