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Causes of transfer to HD among PD

patients
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Oplopot |

e DOrtav undapyouv 2 ano ta 3 * O0MA¢ Sidlupa dev onpaivet
(1C): navta neprovitida:
1. KA elkova. cupfaty | AQPn amo «Kevr KOWLO»

He meptrovitida, KOWMAKO | |«  KakorBetec (omdvia)
ahyog, Boha uypa. e Xulomeptrovalo (omdvia)

2. MNavw aro 100 ,
AevkokutTapa/pL oto ’ Hwotvocl)t}um ,
nepLrovaikd StdAvua, *  AVTQywVLOTEG SLaUAwY
aro ta onola >50% aoBeotiou
noAvpopdonvpnva e XnuwKn meptrovitida
(eAdxiotn mapapovn 2 (bapuaka, icodextrin)
WPEC).

3. OETLKN KAAALEPYELD

TiepLtovalikou vypou.

ISPD PERITONITIS RECOMMENDATIONS: 2016 UPDATE ON PREVENTION AND TREATMENT



Optopot I

e Ynotporndlovoa: va enelcodlo ou epdaviletol Ewe 4
eBSopAdEC HETA TNV CUUTTANPWON TNC BEPATTELOC OTTO TO
nponyoupevo, e dtadopeTiko HKpOopLo.

e Avalonupwon: eva emelcodLo mou spdaviletal Ewg 4 eféopadec
LETA TNV CUUTANPWON TG BepATELOC ATTO TO TTPONYOULEVO, LIE TO
1610 pIKpOBLo.

e AvOekTtIKn: Artotuyia oto va kaBapicouv ta BoAd vuypad 5 pHEPEC
LETA TNV EPappoyn TNS KATAAANANC avTLBLOTIKAC AywYNC.

. EnavahauBavousvn EVol ETLELOOOLO TIoU epdavileTal peta TG 4
eBGouaGeq LLETA TNV CUUMANPWON TNGS BeparméLlac amo to
TIPONYOUEVO, LE TO L6Lo HKPOBLO

e IXETWOMEVN UE TOV MEPLTOVOALKO KABETAPA: OTOV UTTAEXEL
TouTtoxpova AOUwEN oto otoulo €€66ou 1 To TouveA arto Tto WoLo
LLLKPOBLo N o€ oTELPO OTOMLO £€OBOU.

H avalonupwon dev kataypAdetal we VEO EMELCOSL0
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MICROBIOLOGICAL TRENDS AND ANTIMICROBIAL RESISTANCE IN PERITONEAL
DIALYSIS-RELATED PERITONITIS, 2005 TO 2014

Sheryl A. Zelenitsky,® Jacy Howarth,! Philippe Lagacé-Wiens,?? Christie Sathianathan,?** Robert Ariano, 3
Christine Davis,3# and Mauro Verrelli?-34
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MikpoBLaka oitia mepLtovitid wv

e Jtadulok. Aureus 23.3%

o Staph epidermidis 17.7% >
e Streptococcus 15.5%

e Enterococus 10%

o E.coli 6.6%

e Pseudomonas 5.5%

e Candida 3%

o Staphylococus hominis  5.5%
» Streptococus salivarius 4%

 \arious (seratia, hemofilus, neiseria, seratia, citrobacter,
tacalis) 8.9%

(kataypadn untipxe o€ 90 mepLoTATIKA LOVO)



MICROBIOLOGICAL TRENDS AND ANTIMICROBIAL RESISTANCE IN PERITONEAL

DIALYSIS-RELATED PERITONITIS, 2005 TO 2014
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MICROBIOLOGICAL TRENDS AND ANTIMICROBIAL RESISTANCE IN PERITONEAL
DIALYSIS-RELATED PERITONITIS, 2005 TO 2014
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A QUALITATIVE SYSTEMATIC REVIEW OF THE LITERATURE SUPPORTING A CAUSAL
RELATIONSHIP BETWEEN EXIT-SITE INFECTION AND SUBSEQUENT PERITONITIS IN
PATIENTS WITH END-STAGE RENAL DISEASE TREATED WITH PERITONEAL DIALYSIS

Anouk T.N. van Diepen? and Sarbjit V. Jassal?

Definition of /7~ \
Pts Age Follow-up ESI-related | Reported L
Reference Design (i) (vears) {jper patient) Country  peritonitis |relationship ptrength
C o
=]
Piraino et al., Prospective 137 5015 15.0+09.6 months U5A NA Yes 1.42 ' a_
1086 (15) (19-21) {3-46 months) 3
Firaino et al., Prospective 137 5015 15.0+0.6 months U5A =2 weeks Yes 1.42 %
1987 (16) (19-21) {3-46 months) &
Lee and Woao, Prospective 130  51x13 Mlaimum Singapore HA fes HA E
1952 (20) (7-77) 1year 5
Gupta et al., Partly 512 48215 From ESI or U5A =2 weeks Yes HA E
19946 (22) prospective (35-65) peritomnids to 3.
catheter removal s
=]
Paquay et al.. Partly 118 43 17 months Holland NA Yes 1.54 -
1996 (17) prospective (17-84) (2 days-73 months) -8
Crabtree and 5iddigi, Prospective 57 40.6 From catheter U5A <4 weeks Yes HA -."3
1993 {19) (15-78) implantation to =
max. emd of study B
Szetoetal, Retrospective 152 52.3+13.5  From peritonitis China NA Mo HA ?
2007 (18) NA to at least 3 months E
after completion
of antibiotics
Lobo et al., Retrospective 330 5310 At least 20 days Brazil NA Yes 2.6
2010 (21) MNA to max. end of study
Van Diepen et al., Prospective 203 G60=14 18 months Canada =30 days Yes 6.32
2012 (23) (23-100) (0.1-18.0 months)




The Association between Exit Site Infection and
Subsequent Peritonitis among Peritoneal Dialysis

Patients
25
Anouk T.N. van Diepen,* George
20
2 15
o
= .
] 10
L+
=
5 * .
0
15 days 30 days 45 days 60 days
Hazard ratio 11.13 6.32 5.34 4.86
High 95% Cl 25.07 14.03 11.30 9.91
Low 95% Cl 4.94 2.85 2.52 2.39

Days after initial diagnosis ESI

In conélusion; we have demonstrated the presence of a
strong association between ESI and the development of
peritonitis in PD patients. The risk of peritonitis was
maximal shortly after the diagnosis of an ESI and decreased
over time but remained above baseline even 60 days after
the ESI. These data suggest that research is required to

Clin | Am Soc Nephrol 7: 1266-1271, August, 2012



Gastrointestinal symptoms predict peritonitis
rates in CAPD patients

Chun-yan Su”, Juan Pei", Xin-hong Lu, Wen Tang and Tao Wang
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SERUM 25-HYDROXYVITAMIN D LEVEL COULD PREDICT THE RISK FOR
PERITONEAL DIALYSIS-ASSOCIATED PERITONITIS

Hai-Chen Pi,'” Ye-Ping Ren,?” Qin Wang,? Rong Xu,! and Jie Dong?
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Initial management of peritonitis

Clinical evaluation
Examine exit-site and catheter tunnel
Collect PD fluid for cell count, differential count, Gram stain, and bacterial culture

Start IP antibiotics as soon as possible
Allow to dwell for at least 6 hours
Empirical Gram-positive and Gram-negative coverage, based on patient history and center
sensitivity patterns

Gram-positive coverage: Gram-negative coverage:
First generation cephalosporin or Either third generation cephalosporin or
Vancomycin aminoglycoside

Consider adjuvant treatment:
FPain control, IP heparin, anti-fungal prophylaxis
Education and assess IP injection technique
Ensure follow-up arrangements

Perit Dial Int. 2016;36(5):481-508.



Gram-positive cocci on culture

Continue gram-positive coverage based on sensitivities.
If enterococci, adjust coverage to vancomycin or other appropriate agents.
If methicillin resistant, adjust coverage to vancomycin or other appropriateﬂgms.f

[ ~

Assess clinical improvement, repeat dialysis effluent cell count angAulture at days 3-5

Clinical improvement: No clinical improvement:

continue antibiotics; re-culture and evaluate

re-evaluate for occult
exit-site or tunnel infection

No clinical improvement by 5 days on
appropriate antibiotics: remove catheter

coagulase-
negative S Ent ' other
g _ . aureus nterococci streptococci
staphylococci
treat for 14 days screen for treat for 21 days treat for 14 days
S. aureus carrier,
treat for 21 days
Peritonitis resolves but persistent consider simultaneous
exit-site or tunnel infection catheter removal and re-insertion

ISPD PERITONITIS RECOMMENDATIONS: 2016 UPDATE ON PREVENTION AND TREATMENT



Gram-negative bacilli or mixed bacterial growth on culture

Continue gram-negative coverage based on sensitivities.
Consider switching to 3 or 4" generation cephalosporine. /_

yd

Assess clinical improvement, repeat dialysis effluent cell count angculture at days 3-5

|
I |
Clinical improvement: No clinical improvement: No clinical improvement by 5 days on
continue antibiotics re-culture and evaluate \ appropriate antibiotics: remove catheter

N\

\

Pseudomonas or other gram- mixed gram-NEgative-oT gram-

Stenogsggggn o negative bacill negative + gram-positive organisms

consider surgical problem;

in addition to gram-negative
coverage, consider metronidazole

and ampicillin/vancomycin

give 2 effective antibiotics
based on sensitivity*;
re-evaluate exit site and tunnel

treat for 21-28 days treat for 21 days treat for 21 days

Peritonitis resolves but persistent consider simultaneous
exit-site or tunnel infection catheter removal and re-insertion

ISPD PERITONITIS RECOMMENDATIONS: 2016 UPDATE ON PREVENTION AND TREATMENT



Diagnosis and Management of Enteric
Disease and Abdominal Catastrophe in
Peritoneal Dialysis Patients With Peritonitis

Mark D. Faber and Jerry Yee Advances in Chronic Kidney Disease, Vol 13, No 3 (July), 2006: pp 271-279
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ISPD 2016 Guidelines

MMpoduAatn

We recommend that systemic prophylactic antibioties should be administered
immediately prior to catheter insertion (1A)

We recommend that disconnect systems with a “flush befere fill” design should be
used for CAPD (1A)

We recommend daily topical application of antibiotic (mupirecin er gentamicin) cream
or ointment to the catheter exit-site (1B).

We recommend prompt treatment of exit site or catheter tunnel infection to reduce
subsequent peritonitis risk (1C).

We suggest antibiotic prophylaxis prior te coloneseopy (2C) and invasive gynaecologic
procedures (2D).

We recommend each PD center should have a continuous quality improvement (CQI)
program in place to reduce peritonitis rates (1C).

We recommend anti-fungal proephylaxis when PD patients receive antibiotic courses to
prevent fungal peritonitis (1B).

Li et al Perit Dial Int 36(5):481-508, 2016



Taiwan
China
Japan

Austria
Qatar

Canada

France

us
Spain
Portugal
Malaysia
Netherla

Scotland
Australia

Brazil
UK

Turkey
New

Israel

Peritonitis Rate (episodes/year)

1.0 1.5

2.0

1 /30 months

0,6 patient-
year

1.66

Nephrol Dial Transplant (2016) 31: 214-222



Peritonitis rate/unit

e Xati{nkwota lwavvivwyv 0.049 acO-etn (64 em. o 1287.92 a.oBevo-£1n)

e [.levvnuatag 0.0238 acB-etn (27 em. oe 1133.885 acBevoetn)

e [avemotnuako lwavvivwv 0.0064 ac6-stn (7 em. o 1079.967 acBevoetn)
e Adaiko 0.051 aoB-etn (31 en.oe 609.106 acBevoetn)

e [N MtoAepaidbag 0.037 acb-ctn (3 em. oe 80.054 acOevoetn)

e AXEMNA 0.039 aoB-€tn (22 €n. o€ 561.863 acBevoetn)

e AAetavdpourmoAn 0.01 acB-gtn (3 og 280.605 acBevoetn)

e Inmokpatelo Oeo/kn¢ 0.021 aoB-£tn (2 o€ 95.86 aoBevoetn)

e [avenotnuioko HpakAeiou Kpritng 0.0438 acB-etn (49 o 1117.512
acBevoetn)

Total peritonitis rate : 208 episodes In

827.81 pt-yrs:




PERITONEAL DIALYSIS-ASSOCIATED PERITONITIS RATES AND OUTCOMES IN A NATIONAL
COHORT ARE NOT IMPROVING IN THE POST-MILLENNIUM (2000 - 2007)

Michaela C. Brown,! Keith Simpson,! Jan J. Kerssens,? and Robert A. Mactier! on behalf of the
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PERITONEAL DIALYSIS-ASSOCIATED PERITONITIS RATES AND OUTCOMES IN A NATIONAL
COHORT ARE NOT IMPROVING IN THE POST-MILLENNIUM (2000 - 2007)

Michaela C. Brown,! Keith Simpson,* Jan J. Kerssens,? and Robert A. Mactier! on behalf of the
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Review Article

Peritoneal dialysis practice in Australia and New Zealand: A call to
sustain the action

DAVID W MUDGE," NEIL BOUDVILLE,” FIONA BROWN, PHILIP CLAYTON,” MICHELLE DUDDINGTON,® STEPHEN HOLT,*>
DAVID W JOHNSON,' MATTHEW JOSE,'® WALAA SAWEIRS,"' KAMAL SUD,? DAVID VOSS'? and ROWAN WALKER®
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Mo ocuyvn ota npwta xpovia tnc MK

14004 169 (13%)

B Peritonitis (n, %)
1200 - 115 (10% [] No peritonitis
a
S 1000- 7 (9%)
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o
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16 (9%)
9 (13%
Lk 2 (8%)
T - T r IT
b % o A ®

PD duration (years)



2xEon Bvnrotntog - meptovidag

100+

—— Peritonitis
90+

—— Mortali
80+ 4

Cumulative rate (%)

0 12 24 38 48 e 72 84 96
Patients at risk (n): PD duration (months)

1321 136 939 619 342 180 72 25 0



Risk Factors and Outcomes of Early-Onset
Peritonitis in Chinese Peritoneal Dialysis
Patients

Yuanshi Tian®*  Xishao Xie®
Xiaohui Zhang® Zhangfei Shou® Jianghua Chen?

Shilong Xiang® Xin Yang® Jinwen Lin?
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Recent Peritonitis Associates with Mortality among
Patients Treated with Peritoneal Dialysis

Neil Boudville,*™ Anna Kemp,§” Philip Clay'ton,*ﬂ Wai Lim,** Sunil V. Badve,***
Carmel M. Hawley,*** Stephen P. McDonald,*'" Kathryn J. Wiggins,*** Kym M. Bannister,*
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EARLY PERITONITIS AND ITS OUTCOME IN INCIDENT PERITONEAL DIALYSIS PATIENTS

Emily J. See,*?David W. Johnson, 234> Carmel M. Hawley,%*%> Elaine M. Pascoe,'* Darsy Darssan,'3*

EARLY PERITONITIS IN PD PATIENTS
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NCE
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Peritonitis Death
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Technique failure
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Centre Variation In Peritonitis Rates

i
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Htay...Johnson Clin J Am Soc Nephrol 2017



Association of _Biocompatible Peritoneal Dialysis
Solutions with Peritonitis Risk, Treatment, and
Outcomes

Yeoungjee Cho,*" Sunil V. Badve,*" Carmel M. Hawley,*" Stephen P. McDonald.*" Fiona G. Brown, **
Neil Boudville,*! Kym M. Bannister,*" Philip A. Clayton,***'* and David W. Johnson*"

Kaplan-Meier survival estimates

eritonitis
0.79 1.00

P

rtion without
0.50

25

000 5

0 200 400 600 800 1000
Time (days)
N umber at risk
Standard PD solution2088 1304 790 460 249 112
Biocompatible PD solution 157 102 64 45 25 7

Biocom patiole Never — — — — - Biocompatible Ever
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The impact of neutral-pH peritoneal dialysates with
reduced glucose degradation products on clinical
outcomes in peritoneal dialysis patients

Yeoungjee Cho', David W. Johnson', Sunil V. Badve', Jonathan C. Craig®?, Giovanni F. M. Strippoli
and Kathryn J. Wiggins®

2,345

Risk ratio

Study or subgro y -H, Random, 95% Cl

Coles et 18 AOUVOEG MEAETEG -

Kim et al,, 2009 ——

Bajo et al., 2011 ; ; "EEE R T TOon, A T

Rippe et al., 2001 25 Fé1 17 437 17.4% 1.19 (0.65, 2.17) ——

BalANZ trial 38 1528 67 1637 23.1% 0.61 (0.41, 0.90) -

Fan et al., 2008 117 3042 110 3465 26.8% 0.93(0.72,1.21)

Total (85% Cl) 7000 6712 100.0% 1.13(0.77, 1.66)

Total events 208 215

Heterageneity: 1°= 0.13; %= 13.71, d.f. = 5 (P = 0.02); 1= 64% I I i l |
Test for overall effect: 2= 0.62 (P= 0.54) 001 01 1 10 100

Favors expenmental  Favors control

Kidney International (2013) 84, 9659-979;
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ASSOCIATION BETWEEN PERITONEAI GLUCOSE EXPOSURE AND PERITONITIS IN
PERITONEAL DIALYSIS PATIENTS: THE balANZ TRIAL

Melissa Nataatmadja,! Yeoungjee Cho,*? Elaine M. Pascoe,? Darsy Darssan,? Carmel M. Hawley, % and
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I Peritonitis - Does Peritoneal Dialysis AP D VS CAP D

Modality Make a Difference?

Beth Piraine Heena Sheth

University of Pittsburgh School of Medicine, Pittsburgh, Pa., USA

Makpa mapapovi ,
; P p Hovn 2UVTOMN
1. KaAutepn Aetoupyia Twv , ,
nakpodaywv(respiratory burst) 16iwg * Ououyveg alayeg
gvavtL S. Aureus. 0&nyouV O€ HELWHEVN

QTAVINON TWV
KUTOKLVWV OTal
noAvoakyapidia

2. Auénuevn napouacia lgG oto
TLEPLTOVAILKO LYPO.

3. [evtamAdolo CUYKEVTIPWON AEUKWV Kol
LOLKPOdAYwWY OTO TTEPLTOVALO

4, Ztsyvn NUEPA 0Onyel og avénon tng
ouervrpwonq TWV HaKPodAywVv OTO
nepLtovalo.

5. H tidal (50%, 3h) kaAUtepn armo tnv
CCPD wc¢ mpoc tnv ¢payokuTtapwon TtTNng
E Coli.
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Peritonitis - Does Peritoneal Dialysis
Modality Make a Difference?

Beth Piraino  Heena Sheth

University of Pittsburgh School of Medicine, Pittsburgh, Pa., USA

Table 1. Comparison of peritonitis rates on CAPD and CCPD

Study Patients Study design Location  Peritonitis rate,
episodes/year at risk
CAPD CCPD
disconnect
Holley et al. [9], 1990 0.5 0.3
Korbet et al. [10], 1993 1.8 0.6
De Fijter et al. [11], 1994 0.94 0.51
Viglino et al. [12], 1995 0.25 0.32
Golper et al. [13], 1996 0.61 0.78
Troidle et al. [14], 1998 1.15 1.2
Rodriguez-Carmona et al. [15], 1 0.64 0.31
Yishak et al. [16], 2001 0.55 0.57
Huang et al. [17], 2001 0.27 0.15
Kavanagh et al. [18], 2004 1,205 registry UK 0.65 0.59
Broetal. [19], 2009 34 randomized Europe 0.31 0.17
Akman et al. [20], 2009 132 observational Turkey 0.77 0.78

! Total patients on PD and all connection types.




The Association between Peritoneal Dialysis Modality

and Peritonitis

Patrick G. Lan, David W. Johnson, Stephen P. McDonald, Neil Boudville, Monique Borlace, Sunil V. Badve, Kamal Sud,

and Philip A. Clayton

Time to first infection HR (95% Cl)
—Anyinfeclion i) 0.98 (0.91, 1.07)
Gram positive —a— 0.90 (0.80, 1.00)
Gram negative —e—A G AT an 4 aa
Culture negative b ® | y
Qutcome of first infection £s — s
Hospitalization ] e //_/7
Temporary HD transfer ® { "
Permanent HD transfer I ® { lasmberofpaikim. e i i
PD catheter removal : ® : 3 L PO R
Death within 30 days : ® : 1.33 (0.93, 1.88)
Overall infection rate IRR (95% CI)
Any infection o 0.98 (0.92, 1.04)
Gram positive —o—i 1.03 (0.94, 1.13)
Gram negative —e— 1.28 (1.13, 1.46)
Culture negative —— 0.81 (0.69, 0.94)
1 | 1
0.75 1 1.5 2
Favors APD Favors CAPD
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ISPD GUIDELINES/RECOMMENDATIONS

ISPD PERITONITIS RECOMMENDATIONS: 2016 UPDATE ON PREVENTION AND TREATMENT

Philip Kam-Tao Li,! Cheuk Chun Szeto,! Beth Piraino,? Javier de Arteaga,® Stanley Fan,* Ana E. Figueiredo,”
Douglas N. Fish,® Eric Goffin,” Yong-Lim Kim,® William Salzer,” Dirk G. Struijk,°
Isaac Teitelbaum,! and David W. Johnson12

Li et al Perit Dial Int 36(5):481-508, 2016
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GRADE Defimtions o

Evidence level Definition

High (A) Further research is very unlikely to change our
confidence in the estimate of effect

Moderate (B) Further research is likely to have an important
impact on our confidence in the estimate of
effect and may change the estimate

Low (C) Further research is very likely to have an
important impact o TABLE 2
timate of effect - .
timate Frequency of Levels of Grading Used 1n the
Very Low (D) Any estimate of eff 2016 Pentomtis Guideline
Recommendation Evidence level Frequency

: 2
recommendation p
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