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Registro Italiano Dialisi e Trapianto
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Incidence of treated ESRD due to
diabetes — International comparison
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International comparison of trends in
patients commencing renal replacement
therapy by primary renal dlseasgo\o@a
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Renal replacement therapy trends

due to diabetes
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Survival in diabetic compared to non-
diabetic patients is worse for all RRT
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The question on optlm t oice
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Hemodialysis (HD) Peritoneal Dialysis (PD)
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Dialysis modality choice in diabetic patients with end-stage
kidney disease: a systematic review of the available evidence
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Colling [ 02 [ 2805 | 26049 |Deathrates per1 000 disbetic patients vears s Meaedp(\\‘ 0-Gmanths  |Felafive Risk

Colling 002 | 2805 | 26043 |Deathrates pert 000 disheticpatientsyears ~ @~ lasdested b-1Zmonthe  |Felafve Risk

Ganesh 003 | 1844 | 12905 |Deathindisheficpatientswih CAD . oS oOdhentiondoreatanalysis  [Mimonhs  [PelaivePisk [103 09 118

N~

Ganesh 000 | 4851 | 28380 |Deathindiabetic patients withogBAD T <\ ntertiortotreat analysis  |Himonths  |Relative Risk |1.04
Ganesh 2003 | 4651 | 28382 |Deathin diabefic patienG Wthul CADL\S ~ ntertiortotreat analysis  |B12months  |Relative Risk
Ganash 03 | 1644 | 12905 |Deathin iz ents wih GARN * Intentionfo-dreat analysis  |B-12monts  |Relative Risk
Heat 014 | 96 | 1822 |Deatdddoghc (R intentiomo-reat analysis  |(-Gmonths  |Hazard Ratio

Hest 014 | 9E | 1822 CYeRathin giarien Bayrs, 2000-2010 intenfioro-reatanalysis  |(Gmonths  |Hazard Rafio
Liem M7 | 0% {58 |esiRebeticpatients aged Ayis intenfior-o-reat analysis | Mimonths  |Hazard Ratio
Liem 2007 @@0 16165, YD&ath in dishetic patients aged 50 yis nterfiorio-teat analysis  [Himonths  |Hazard Ratio
Liem . 23@\" 58 N 15" |Death in diahetic patients aged B0yrs ntertiorto-treat analysis  |[Homonths  |Hazard Ratio
Liem 5‘{\\?@1 ke G | 1815 |Death in dishetic patients aged 70 yis nentontotreatanalysis  [Hmonhs  HazardPatio 095 (0B 104 |
L@V~ | XS 740 | 13885 |Deahin ciabefic patierts as heatad 0-9months  |[Hazard Retio
Statk 03 | 2090 | 1747 |Deathin diabefic patients with congestive heartfallura intentionfodreat analysis  |0-Bmanths  |Relative Risk
Stack 03 | 4404 | 24085  |Deathin diabefic paients with no congestive heartfailre  |intentionfo-reatanalysiz  |0-bmonths  [Relatve ik, |0,
Winkelmayer 2002 27 851 |Deathin digbetic patients » b5 vears ntentionfo-reat analysis  |0-Imanths  |Relative Risk N3
Winkelmayer 2002 21 851 |Death in dighetic patients » B years nterfiorio-teat analysis  [Himonths  |Relative Risk N3

In favour of HD in red - in favour of PD in green

Couchoud C et al. For EBPG Diabetes Guideline Development Group Nephrol Dial Transplant (2015) 30: 310-320



Dialysis modality choice in diabetic patients with end-stage
kidney disease: a systematic review of the available evidence

Medium term mortality (6-18 months)
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Calling 2002 2805 26043 |Death rates per 1 000 diabetic patients years astreated o\ ~  [-Fhhiiths  [Relative Risk
GGanesh 2003 4651 28392 |Death in dighetic patients without CAD intertiongo @ﬁ&malysw,p, @>-18 manths  [Pelative Risk
(Ganesh 2003 1844 12305 |Death in diabetic patients with CAD infs Hreat ardl 12-18 manths  |Relative Risk
Heaf 2014 516 1722 [Deathin diaketic 2000-20110 Montgdr€3\ehalysis  [-12months  [Hazard Ratio
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Liem 2007 928’ 1615 [Deathin diahetic patients aged 50ug N . ACO Mhientiontotreatanalysis  [i-15manths  [Hazard Ratio
Liem 2007 428 1615°  |Deathin dishetic pafients aged ilkgrs™ c,\ Y interion-to-treat analysis b-15manths  [Hazard Ratio . .
Liem 2007 B28° 1615°  [Deathin dishetic patmwﬂ ws O intention-to-reat analysis  [B-15months  [Hazard Ratio 1. [ 0.85 1.33
Lukawsky 2013 740 13888 |Deathindishaiggaigte = . A\OM as freated 0-12 months  [Hazard Rafio [0.81 163 1.05
Stack 2003 2090 17217 |Death in demenlients wik SR stive hear failure intenfion-to-reat analysis  [6-12months  |Relative Risk
Stack 2003 4404 24088 |Death\ewiifetic pagkByith no congestive hear failure intenfion-to-reat analysis  [6-12months  [Relative Risk
Stack 2003 2090 17217 (0@ in digheieMents with congestive hear failure intentionto-reat analysis  [12-18 months  |Relative Risk
Stack 2003 4404 | A8 [Death ip@seiic patients with no cangestive heart failure intertion-to-treat analysis 12-18 months  |Relative Risk
Terrnarshuizen 2003 DN A1 0B N diaketic patients aged » B0 yrs intention-to-treat analysis 324 months  |Hazard Ratio [0.73 0.40
Termorshuizen 2003 (BY | AKX |Deathin diabetic patients aged > 60 yrs as freated 324 manths  [Hazard Ratio
Termarshuizen 200y, VY 7 _ AN™' |Death in dighetic patients aged < 60 yrs as freated 324 months  [Hazard Ratio
Temarshuizen \\mﬂ?' _ ARUT 111" [Deathin disbetic pafients aged < 60 yrs intentionto-reat analysis  [3-24manths  [Hazard Ratio
‘Weinhandl (\O 200 @, \ange 3039°  |Deathin DM patients over 18 yvears intertion-to-treat analysis 0-12manths  [Hazard Ratio
Weigmn£dON I ETS 3099 [Deathin DM patients over 15 years, from day 90 intentionto-reat analysis (9012 months [HazardRafio N8 [ | ]
Weinkdnd 2010 3086 3039°  |Deathin DM patients over 18 yvears as freated 0-12manths  [Hazard Ratio
Weinhand| 2010 3086 3088 [Deathin DM patients aver 15 vears, from day 90 a5 freated -2 manths [HazardPRafo N3 [ [ ]
‘Winkelmayer 2002 274 951 |Deathin diabetic patients > b5 years intention-to-reat analysis k-9 manths Felative Risk
Winkelmayer 2002 21 851 |Deathin diabetic patients > 65 years intertion-to-treat analysis 912 manths  |Relative Risk

In favour of HD in red - in favour of PD in green

Couchoud C et al. For EBPG Diabetes Guideline Development Group Nephrol Dial Transplant (2015) 30: 310-320



Dialysis modality choice in diabetic patients with end-stage

kidney disease: a systematic review of the available evidence

Late term mortality (>18 months)
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Collins 2005 2805 26043 [Death rates per 1 000 diabetic patients vears az hieated J6-42 sgofAbe e\
Collins 2002 2805 26043 [Death rates per 1 000 diabetic patients vears az hieated a¥\nintha
Ganezh 2003 4651 28392 |Death in diabetic patients without CAD intention4o-reat analysis A\ Yo-24. roops\ DPetgtive Risk
Ganesh 2003 1844 12905 |Death in diabetic patients with CAD intentiondo-ieat a@e@DY [18-2A\NMIhs  |Relative Risk
Heaf 2014 916 1822 |Death in diabeticpatients 2000-2010 intention- to\he@a%_ [%8MF months  |Hazard Ratio [1.32 0.9 1.19
Heaf 2014 916" 1822°  |Death in disbetic patients »= 65 prs, 2000-2010 intention 0t analye®, “ | 3E-48morths  |Hazard Ratio [1.32 078 2.24
Heaf 2014 3k 1822 |Death in diabetic patients 2000-2010 A ﬂM&n ho-treat sRdtis 48-60 months  [Hazard Ratio |1.11 0.3 1.53
Heaf 2014 916" 1822 |Death in diabetic patients »= 65 prg, 2000-2010 ,.?U intentiopd @t analysis 48-60 months  |Hazard Ratio |1.62 093 2.83
Liem 2007 928" 1616°  |Deathin diabetic patients aged 40 prs p, irgdekjordo-reat analysis »15 months Hazard Ratio |1.06 .88 1.26
Liem 2007 328" 1615"  |Death in diabetic patients aged B0 wrs QU AhnlEntion-to-reat analysiz »15 months Hazard Ratio
Liern 2007 928 1615 [ Dieath in disbetic patients aged A0 g\~ ok 6‘9 intention-to-reat analpsis »18months  |Hazard Ratio
Ligm 2007 928 1615" | Death in diabetic patients age c\ intention-to-treat analysis »15 months Hazard Ratio
Stack 2003 2090 17217 |Death in diabetic patier@ kithcongest it Failure intention-to-reat analysis 18-24 months  |Relative Risk.
Stack 2003 4404 24085 [Death in disbetiepkitet with nosaRg€etive heart failus intention-to-reat analvsis 18-24 months  |Relative Risk.
Termorshuizen 2003 70 111° | Death insi&2ydemitients aneNWBl urs az hieated 24-48 months  |Hazard Ratio
Termorshuizen 2003 70 111° | DeRiNdAbetic patiests\ded » Al urs intention-to-reat analysis 24-48 months  |Hazard Ratio
Termorshuizen 2003 70 111" AfPeath in diateli@ydahents aged < Bl vrs as hieated 24-48 months  |Hazard Ratio
Termorshuizen 2003 0 Wiy M Deathis fisBNic patients aged < Bl wrs intention-to-reat analysis 24-48 months  |Hazard Ratio
‘wieinhand| 2010 09644090 | J& edh ¥ disbetic patients over 18 pears intention-to-treat analysis 12-24 months  |Hazard Ratio
‘wieinhand| 20 |, T 098 \[Peath in disbetic patients over 18 years, from day 90 intention-to-reat analysis 12-24 months  [Hazard Ratio
‘wWeinhand) 2010 OV R [{GMT [Deathin diabetic patients over 18 pears 3% feated 12-24 months  |Hazard Ratio
Weinhand| R SN 3097 [Deathin disbetic patients cver 18 pears, from day 90 a3z reated 12-24 months  |Hazard Ratio
Weinhand NN 2010 ¢ SME° 3093 |Death in disbetic patients over 18 pears intention-to-treat analysis 2436 months  [Hazard Ratio
Weinhapd QN MU 30867 3099 |Death in diabetic patients over 18 years, from day 90s intention-to-treat analysis 24-36 monthe  [Hazard Ratio

i N 2010 30867 309" |Death in diabetic patients over 18 years ag treated 24-36 monthe  [Hazard Ratio
‘wieinhand| 2010 J086° 3093 |Death in diabetic patients over 18 vears, from day 30 az hieated 24-36 months  |Hazard Ratio
‘wieinhand| 2010 J086° 309" |Death in diabetic patients over 18 years, as treated analysi as treated 36-48 months  |Hazard Ratio
‘weinhand| 2010 3086° 3093 |Death in diabetic patients over 18 years, from day 90 intention-to-reat analysis 36-48 months  |Hazard Ratio
‘wieinhand| 2010 J08E° 3099 |Death in diabetic patients over 18 years az hieated 36-48 months  |Hazard Ratio
weinhand| 2010 3086° 3093°  |Death in diabetic patients over 18 years, from day 30 intention-to-treat analysis 36-48 months:  [Hazard Ratio

In favour of HD in red - in favour of PD in green

Couchoud C et al. For EBPG Diabetes Guideline Development Group Nephrol Dial Transplant (2015) 30: 310-320




Biases in Research Studles

» Differences in PD and HD practices\®es \‘3"‘
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There are not evidence- b@@s@ifoa?guments
in favour or agamsg jfaﬁlcular dialysis
modality as gkréf\tréatment in patients

i “ﬂaodlabetes and ESKD




Pros and Cons of Dialysis Treatments

Hemodialysis Peritoneal D|aIy5|s

ve”‘o\o

Advantages Advantages & O X
Work very fast — Done at home or anywher%\a \,a\@
e  In Center Hemodialysis — Cantravel rE|at'VE| @ \

— Total time per week 12h — Once month' "'5(\0

— s social — F|UIC| renﬁw S sl

erat

*  Home hemodialysis \)\ﬁsss d@@f restriction

— Can do dialysis on your schedule C&

— Can do more dialysis Q_ one overnight

—  Once monthly clinic visit \) (G Does not interfere with work

?‘ \ ) CAPD
Disadvantages e?\ (\g\(\a — Can be done in resource limited areas or areas without
O 0 power

Risk of low BP, infection, blﬁgg“g \O(\
*  In center Hemodial@is \;G( Disadvantages

— Trasp @Q%n W@\ter — Requires PD Catheter

&qu \A b flessibl — Requires significant patient involvment and technical
\%q u y be not flessible expertise
aQe% (55 half day of work 2-3 time/week —  Fluid removal is done with dextrose (can cause high

0\ — Travel can be difficult blood sugars)

—  Filter is biologic (favorable abdominal conditions)

. Home Hemodialysis s
—  Fluid in abdomen may be uncomfortable

— Require significant patient involvment and ,
technical expertise —

Requires cycler and power
. CAPD
— Need to do multiple exchange




Home Dialysis




Renal replacement therapy in Europe: a summary of the
2013 ERA-EDTA Registry Annual Report with a focus on

= . X a‘
diabetes mellitus 0%
o
Table 4. Percentages of RRT modalities among prevalent patients on 31 December 2013, unadjusted, by DM as th of ESRD-for countries/
regions providing individual patient data ‘ ‘3\‘\6(\ ‘o‘“ (\\\0
. e\j@\ '\3@ Unknown/missing cause
Al DM 0“19‘..(95'\“9’1?(\@ of ESRD
HD PD Tx Other HD PD Tx Other QN &0 “Tx Other HD PD Tx Other
XD\ ol
. \S XN g
Austria 45 5 51 0 60 4 3%8 . %0% 5 5 0 45 5 50 0
Belgium O S o\
SY R
W27 . 6@

Galicia A4 a8 48 0 O &5\ 6 0 37 8 56 0 49 9 42 0

Region of Murcia 51 5 44 égi‘ ] ?‘1‘\0\ 23 0 46 b 48 0 52 4 44 0

Walencia Region 53 6 @% 0(\@ 7 22 0 47 6 46 0 59 6 35 0
Sweden 33 é'a . {k\e 45 12 43 0 29 8 63 0 43 12 45 0
The Netherlands 35 x> %*g\q 55 7 38 0 33 6 62 0 32 5 63 0
UK 6(6 6\l

England” (GQ 42 G(G§ 51 0 59 9 32 0 37 6 58 0 45 8 47 0

Northern Ir “@Q \C 5 5 0 66 6 28 0 36 5 59 0 46 9 45 0

scotlanhS\V' ) ¢ W2 5 s o0 59 6 35 0 3 5 60 0 48 5 47 0

vlaﬂ) 39 & 54 0 55 7 3 0 34 7 60 0 46 5 49 0
All Yountries 49 6 45 0 66 8 27 0 45 5 5 0 51 6 41 0

DM patients treated with PD 10,8%

alsin SID
Cmriﬂ' E Skl Clinical Kidney Journal, 2016, vol. 9, no. 3, 457-469



Number and percentage of prevalent
ESRD receiving HD, PD and a Transplangolgw

\

<
[ ] [ ]
primary cause of ESRD in USA, 2016
W L AN
’{6\@\'\0 3
00\6‘ '\\6\\
S \O
\% S
AR o0
X2 7. el
QO
e C D¢\5 PD X
: (.c,O o :
Primary Cause of ESRD ?\\)J %'\Q\UJ
| \C

Diabetes /iﬂ’g 9“"\@ 211 695 76.0 19,205 6.9 47509 17.1
Hypertension ?\Q%V’lé&ﬁ‘? 135,279 726 14,174 76 36,760 19.7
Glomerulonephritis 066 g‘,\OQM,lSs 45,363 397 8,911 7.8 59,881 525
Cystic Kidney Qa(a oV 34,987 10,907 312 2,600 74 21,480 614
Other,fumi;m,g.@ﬁ? e\le‘e 110,311 54,713 496 6,167 5.6 49,431 4438
Total (N ¢ (\© 724,075 457,957  63.2 51,057 7.1 215,061 29.7
SR

DM patients treated with PD 8,3%

) sin SID
ren E ey USRDS 2018
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HD in diabetics
Main clinical problems~

\
‘3(\6 6\6\ \Co

o\e

Vascular access (advanced \ga\l%%ﬁ@ atheroscler05|s
worse access survival, rgtgxéegsé%] syndrome, proximal

S5
anastomosis) ‘Oi\@e’%\
o‘\

Intradlalytgsﬁ%m tension (autonomic dysfunction,
polyr@e@?\@@?thy, vascular damage, impaired left

XN
0\av@hm%ular compliance)

dEt":h



Cg renl
focuia folora
Hekodega

Patients with DM have worse
Arteriovenous Fistula survival rates

\

w2 O

. QQO%\\\\‘? el
)

Study % . c
1D OR (95% CI) V%g@\
Shen B (2008) — - > 4.18(0. \\‘a 0.5 \6\\
Zhang ZM (2007) —'Eo%— v%\ o1 2
Liso YL (2015) _ O\QV (“ 04\21&\ 213
Jisng Y (2013) ' 6 @ 19) 352
Hu DJ (2014) v @2%1 07.996) 163
Zhang YL (2010) 165(0.76,359) 427
Baris Afsar Rengin Elsurer (2012) 1.84(1.03,329) 7.49
Najibs Fekih-Mrisss (2011) 0.92(0.34,246) 3.82
Jamshid Roozbeh (2005) 113(0.52,248) 550
Ju-Young Moon (2015) 108 (0.70,1.69) 17.32
BRANED J.MANNS (1998) O 0.85(0.33,220) 4.29
DOUGLAS SHEMIN (1999) @" 216(0.90,520) 3.13
A Bahadi (2012) %@ (\g 168(0.75.2.76)  4.07
Engin Usta (2012) @O 0 0.80 (0.27, 2.38) 3.31
Yao SL 2015 ( \ 237(1.07.522) 332
L zz ok Rz (5 220(1.18,409) 596
é (2005\6 346(1.02,11.74) 124
G ong 290(1.12,7.50) 206
ﬂé1 (2015) 254(099,6.49) 213
(\él.. XH (2015) 0.96(0.33,281) 317
Cui TL(2012) 218(123,388) 7.08
He Q (2009) 288(124,668) 231
Ramazan Danis (2009) 207 (1.04,4.14) 473
Overall (I-squared = 9.7%, p = 0.328) 1.68(1.43,1.98)  100.00
NON DIABETIC l DIABETIC
T
0379 26.4

=

SID

secis |ielaee

o Diakerologia

Yan Y et al Renal Failure 2018, 40: 379-383



Predictors of steal syndrome in
hemodialysis patients

0
* The strq)@:g’e@;\qs@edlctlve

facrer wa?‘% M (odds ratio:
606%\%0@5% confidence

é\Q@g interval: 2.5-17.9).

* Being diabetic is the factor
most predictive of having
steal syndrome.

©

Rocha Ana et al Hemodial Int 2012; 16(4):539-44
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Diabetes is a risk factor for
catheter-related bacteremia

Wright-Khan index | e CJ
(2vs.0) O L. . .

Wright-Khan index | ) e;ga'able 4. Multivariate analysis to assess the relative importance of
(1vs.0) .

Q( the different risk factors associated with the presence of bactere-

Duration of catheter use . .
mia episodes

(>90 days vs. <90 days) |

Diabetes mellitius |
(yes vs. no)

. Variables OR 95% CI
Obesity |
(yes vs. no)

Atherosclerosis | Previous history of bacteremia 2.70 1.56-4.68
| ;V“ vs.no) iabetes mellitus 2.37 1.65-3.39
e e ve. no) | Catheter use >90 days 1.85 1.35-2.55

Hypertensio Hypertension 1.49 1.08-2.04

: A\
(yOé\\ ?ﬁ‘ I(\‘ B { Oddslratio ‘2 | ‘3 J‘

O‘\@Q

Al
Fig. 4. Univariate risk analysis of factors associated with an increased risk of bacteremia
with DCath.

N =in SID
Cm:lﬁ;ﬂ! E Sk o Lemaire X et al Blood Purif 2009;28:21-28



Recurrent Circulatory Stress: The Dark
Side of Dialysis

0O
)
* Myocardial Isch gmi%
— Cardiac fa 2N
\\1&2&' \6\6\\
— Arrb()yth
= g I~ | + Brgif mla
Yauma | Nmmﬁn _ A\?‘ _ 3 \)\39\ —e(@%gnltlve Impairment
causes W v 6\50 — Depression
N\ ' \\}5% Q‘eg Gut Ischemia
) I'uhrn;cardial Waso- Vasowvagal nﬁ} .
eS| |t infw% S e — Endotoxemia
O flajyX o | h .
/ &?@ O+ Barorcent Muscle Ischemia
5 caneran _II:.'-I'I .
@\%{%mﬁﬁ " Sympathote — Wasting
@:Xxtre ty . .
ﬂm'u?;,;g\@-*? ?w@??ﬁ?”m * Kidney Ischemia
el _
F@\@Q|Phy5| logical responses to hemodialysis that might .LOSS Of RRF .
he involved in the pathogenesis of IDH. IDH, intradialytic ° Retlna |schem|a
ypotension.
— Blindness
Mcintyre W. Seminars in Dialysis 2010; 23:449-51
i () Mclntyre W. Kidney Int 2009; 76:371-75
@f‘inl =5 ! ¥

oo Shin IS et al. Blood Purif 2017; 43:89-90






Potential advantages
of PD in diabetics 5

 Less dialysis-induced hypotensionéﬂafﬁxggimnary
ischemia and arrhythmia; better sustairied blood
pressure control a\\a%:;oaé\d\\
2.
* Better preservation of(ggséﬁg {'renal function

S >
» No need for vascuylarsedss

* No system@oﬁbﬁaﬁ‘%?acoagulation important for
patien%ga\miﬁth‘%’\significant DM retinopathy and a
tepdeéfey for retinal hemorrhage

O\Qﬁ%dv?ae;wtages in lifestyle (home-based continuous
therapy)

Cr I
Heboega o Diaberdlagia




Peritoneal Dialysis is not associated
with Myocardial Stunning

xO¥© o®
Systolic BP Diastolic BP MAP 0\3‘03
(mmHg) (mmHg) (mmbe® o™
- \\a\;\e %\6\’&0
Drain start 158+23 9310% (o) ‘?d@a@_r 3°
Drain end 157422 89 © 95\ 116+12°
Fill start 1574252 c\\%%ﬂd\‘e 115+11°
Fillend 169+292.0 © an‘l}\?ﬂlc 124+16°
\a\)" o
MAP = mean arj‘és?;l \r\e\ﬁ\ﬁre
2 p=0.020% o O
a0 8e
e S
é\g\\la‘) %a nges were statistically significant otherthan the change
0\690 23 in systolic BP from start to end of the drainage period.

Echcardiography: Low frequency of Regional Wall Motion Abnormalities

iN

s SID
C,,!ﬁ.'wﬂ' g Secih e Selby NM et al. Perit Dial Int 2011; 31:27-33
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Better Preservation of Residual Renal
Function in Patients on Peritoneal Dialysis

(>
\OQ\
G
o
d\
“o‘(\‘a Al \'a\
-a\' 5\\1‘
Patients Glomerularﬁltratlo N\ @ Differencein rate
(m) Basehne At12 mgfj@ I\ hechne of GFR decline
Reference HD PD HD (2 HD PD HD/PD
g @QG‘%Q /
Rottembourg et al., 1983 (3) 25 25 4. 3 d gﬂﬂ\ 6.0 1.2° 80
Cancarini et al., 1986 (4) 75 86 %@ 5.8 2.9 50
Lysaghtetal., 1991 (5) 5? .2 Q(@ 70 2.2 65
Lang et al., 2001 (6) 1,%{)?‘ 6.0 58 1.8 69
Jansen et al., 2002 (7) %@% g\(\ 6. 4 1 9 35 9.4 5.0° 69
unadjusted}
3o &\ ‘243 51 5.8 1.4 2.2 10.7 8.1° 24
(3\9 > aj]z?‘ (adjusted)
HD = hemo @ﬁ’is %’ ﬂomerularﬁltratlon rate.
2 Rat éhég ROY given in published study, but calculated for this table based on GFR values at 0, 6, and 12 months after the
O\@Q ofdla HE

SHn S50
bem Tl ol Seci e Kuriyama S. Perit Dial Int 2007; 27(S52):5190-S195
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Better Preservation of Residual Renal
Function in Patients on Peritoneal Dialysis

.

O\og\a

.

Calcium channel blocker
ACE inhibitor

Hemodialysis dedede

Serum calcium (mg/dl)

Congestive heart failure

Diabetes "k
Non-white race o * <0.05
Femgkas%x\‘e ** < 0.01
2%\ *** < 0.001
Time t (ﬁﬁbgv-\lldﬁ'ears] *
%‘\\“\“ {\Oe T T T 0 T T T
0\@90 e 0 0.5 1 1.5 2 2.5 3

Odds ratio

- Relative risk of loss of residual renal function. ACE = angiotensin-converting enzyme.

R=in E SID

.- & g Kuriyama S. Perit Dial Int 2007; 27(S2):5190-5195




Progressive DM retinopathy and PD

o \OG\O
@\0 ,a\\
N
\\,a\’b 6\
. \6 WO
\2 n 9
-~ IA\‘ Jo. v
s \ENT
Within 6 months of dialysis 6 (\ After 6-12 months of treatment
[n/N O/Q,O S [n/N (%)]
Retinopathy stage HD @ %e HD PD p Value
Simple 6/30 ( a@? NS 5/23(22)  0/4(0) NS
Inactive proliferative @3 \Q<18 (0) NS 7/27 (26) 0/18 (0) 0.031
Pre-proliferative 6 N (@@6 0/2 (0 NS 4/10 (40) _ _
Proliferative 0/5(0 NS 2/19 (11) 0/5 (0) NS
TOTAL 0% ‘ \61 /111(17)  0/31 (0) 0.007 18/79(23)  0/27(0) 0.003
c\ < N
O‘\QQO ?G
n SID Kuriyama S. Perit Dial Int 2007; 27(S2):S190-S195
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Potential disadvantages of PD
in diabetics ®

0\
\
* Glucose absorption from dlalysataa\a‘@ \c\\’o‘\

0\6‘ . 6\\6
v’ Hyperglycemia a\\@%o S

v" Weight gain

v Hypertrlglycerldgmﬁ 5\9‘6
v Perltonea{,\m@rpbf%ne changes

5\0(\

. Expoggdzré \a“Fo advanced glycosylated end
@pﬁﬁ@uﬁts (AGEs) and glucose degradation
products (GDPs)




Glucose absorption may exacerbate

Increased circulating
Insulin D
S
<.
‘ Iriammation

Hypertonic (;|u¢;os¢.-_.cle ¥ Zr:dothelial dysfunction

solutions Oxidative stress
e
GRS
6\66 0
e ¢ e\
,\‘39(‘ et Hyperlipidemia
. O ®.
8 Continuous absorption ‘
of Glucose a4 Obesity/Malnutrition
arsin
C’“EE:?! E SSIR

o Diaterchagia




Glucose absorption and PD

a‘
O od
0%
& A\
R\ Ca
R \\0(\ :\\’\:a
Icodextrin 2.5% dextrooQQC a\\d@";% dextrose
CHO per 2 L 150 g *Q@Qg\éa%\w 7728
% Adsorbed per 8 25% b ce® d\‘iﬂé\’ov 86%
hour dwell \)550 @°
Approx. g of CHO %?/95395(\6\6‘9 39 66
adsorbed per dwell ?*O‘,\(\
Approx.rgaﬂ? WV 150 156 266
Welbt
‘\ﬁ\“‘ 1\

secialt el
d [!:ltr‘ohilu

@—?EI.Q, SH Gokal R et al. Kidney Int 2002; 62:562-571



Evolution of Glycemia and Insulinemia after a
peritoneal and an oral glucose load

0O
—8— Peritoneal Oral ‘ \oe’\o
12 = 600 = *p<0.05; +p<06\1€®‘r?|:)e\11;‘0neaI vs oral
. 0(\0 . ‘\\:a\\‘a‘
10 - 22 @°
A S
S0 6'\d\
S 8- “‘ae(e °
£ N _
© x
£ 6-
2 5 \
S ) B\
o 47 ¥
2= D (S o _ \)\!\9\;
“ -
696(6 e\?
0 4ot 0
N Wz ] ] ] ] 1 ] ] ] ] ] ] ]
O@E\) o0 6o 120 180 240 300 360 -60 0 60 120 180 240 300 360
0\6 Time (minutes) Time (minutes)
Diabetic CAPD patients given oral (50 g) or peritoneal
(2 L, 3.86%) glucose in separate studies (N=9)

Delarue J, et al. Kidney Int 1994;45:1147-52



Glucose bags and insulin
requirements oo

A2
OV,
7 F=0.006
P = 0,000 ‘\16’\6 . \\6@
107 P=0.265 1.0 600 -”"6\6
o) — \Q‘_a .a %\
et
0.8 hy 0.8 \3'3 . G(G 0.8
5 = —@— _§ 6\) %()(\\‘ F3
3 06 E 5 064
2 06 2 08 O 6 208
5 5 e £l
£ 04 - £0Q Q £ 04 —
E : ?\@O . | 2 L
0.2 \ 02
oRF of© — T
0.0 o) 2 0(\ 0.0 4 | o O 0.0 -
6 months 6@191:9[ N| Gmonths  Catheter 6 months 6 months  Catheter & months
hefmb |nse after PD before PO insertion  after PD before PO insertion  after PD
gg& 21 exchange B One 2.5% 2| exchange per day C Two 25% 21 exchanges per day
re‘c}unn between change in insulin requirement and number of 2.5% 21 exchanpges per day. All patients received a standard
<>\6Q 21 eurlén three times daily.
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Intraperitoneal insulin

0O

administration 0




Effects of increased concentrations of
insulin in the portal vein

\D-
e,\O\OC)
& =[5 0
Bl woeonecrn « -« 4 0 - B rorchou 6\0\?‘3‘\\
! oA\ Ul
'\6\\6\
| N - e\
E 24, 25-DIHYDROXY-
: VITAMIN D
-
W o
g PON
‘
e & [
arsin
C,,[_f,‘ﬂ! : é“l':.l[g: Van Dijk et al. Clin Endocrinol 2014;81: 488-497
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Benefits of intraperitoneal insulin
administration vs subcutaneous treatment

\O*
,\\OQ
* Lower mean plasma glucose and lower p p eral
free-insulin e\ @9\6\
\ea\»\a\6

v'More physiological utilization of |Q§Bﬁ?1 &

* |deal delivery route for msﬁ‘{mrfatlon of the liver
v'Mimics the physm@g‘ﬁ?ﬁg@?tal -systemic circulation insulin

gradient @93 - g\(\a\e

\/Av0|da|3@8\8 cp@rlpheral hyperinsulinemia
[%@@?%@se msullne resistance

\aé\aHth‘“‘for improved glucose controlled with
intensive insulin therapy with lower peripheral
serum insulin levels

@_EIE'FII g §|[|). Scarpioni L et al. Perit Dial Int 1994
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&°
T e CAPD with iRy @silia, &\
= l \6 .
= AP\
E 200 600 5’\(\\\'6
= 150 NS~ 2
i1 T 3\ S
§ 10| O - e@\)fa'%('\ﬂe& -
5 % 08" " |
o @ \66 S Q‘{Q'Q - j
6 \\ 18 24
"O . ‘3\66 Hours
T eah 32 ° ‘(é,\o‘\v CAPD with sc insulin
- < g 6\]6
\Z e(‘a\
"\16() . N80
) O%\\\?e‘ (\g 100 |
O\@Q g .
O
04— . :
6 12 18 24
Hours
arsin SID
rrenl St Quellhorst E. J Am Soc Nephrol 13: S92-596, 2002

Diurnal blood glucose profile in
CAPD patients
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PD Solution Formulations

WO
,\O\OQ
\OG
L\ 0\ ‘a \
No. of mﬁ(\a \ate GDP
PD Solution Osmotic Agent Osm, mOsm/L  pH Chambers\‘a k@ mmol/lL Content
600\ d\\'a\
Conventional N\
Dextrose based (various manufacturers) Glucose 345-484 d\)\% ? \\16‘? 35-40 0 @
50
Glucose sparing % 2 6\
Extraneal (Baxter) Icodextru%\ 5 2 9 5.5 1 40 0
Nutrineal (Baxter) 2@ ) 6.5 1 40 0
\(\
Neutral pH, low GDP ?\Q%?’ o\
Balance (FMC) d2 se 358-511 7.0 2 35 25
BicaVera (FMC) @\3 \16( Glucose 358-511 7.4 2 0 34
Gambrosol Tr ;ﬁ@@ c:- e Glucose 357-483 6.3 3 40 0 Ty
Physione u Skoe\l Glucose 344-583 7.4 2 10or15 25 Medium
F|x60§§I (@gﬁr Glucose 345-484 7,4 2 10or 15 25 Medium
0\

Abbreviations: GDP, glucose degradation product; Osm, osmolality; PD, peritoneal dialysis.
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Solution combinations
Potential Clinical Benefits

09
oo
Glucose standard regimen ﬁhﬂ&'{@\gﬂﬁ\
\6(\ \6\\'6
e 123 g
%\6 DG 180 mg
Glucose sparing regi goe
6%
25 L Glucose 72 g
"0 iDG <110mg

5\0

(e\ﬁ‘ ?GDPS sparing regimen (NEPP)

W
0P %\\ 251
0\6 no Glucose 72 g
3DG <50 mg

* Mathematical modeling with high average transporter type

S=n 290

Holmes et al, PDI 2000




Potential Benefits of Icodextrin in the Treatment
of End-Stage Renal Disease Patients with Diabetes

509%
* Increase in ultrafiltration volume (in t@e\z"
presence and absence of perltorgmzﬁ@s@‘

00\6 \\6\\

» Better blood pressure contpgf.>°

660 o (W@

* Increase in solute c@a?g@@e
* Better glyce@qt‘agﬁ\%rol
* Less regwfgeerﬁent for insulin
\age@gr@%ontrol of hyperlipidemia
e Better preservation of residual renal function

S:n =

NNNNN e Kuriyama S. Perit Dial Int 2007; 27(S2):5190-5195
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Absence of hyperglycemic and hyperinsulinemic
effects when using Icodextrin during the long dwell

O\OCS\Q'
) \06\
\\‘0\6 :&‘
. (\‘30, ,a\\‘a'
-=-|nsulin ~+-Glucose W AW
N \\_‘a @6\
~ 100 T W' W10 T
- OV, A2
E SOY O
5 80+t N 2% 8
= o
c 60 3 B — il 1 6 Q
= O S o\
2 S° e
40 + O)o7 . @ +4
© O?‘ %\Q )
S @?/?3 \Ci\ﬂ\'a‘\e T2 ;
L gl ef e 0o £
@ Q e 2 8
RN 4 12 16
2P el © Time (hr)
\\,.\]QQ ('\oe\l
O\QQ
Gokal R et al. Kidney International (2002) 62, S62-S71
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Glycated hemoglobin (Hb alc) in diabetc patients
using icodextrin based dialysis solution for the long

dwell

A Hb alc (%)

NSiN SID
@_':'E-nl g S Il Paniagua et al. 29:422-432, 2009
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Should patients with diabetes and CKD
stage 5 start W|th perltoneal dlaIyS|s or,

\OQ\ '

Hemodialysis Peritoneal Dialysis

S=n 2
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Hemodialysis or Peritoneal Dialysis ?

Hemodialysis

30\

Peritoneal q&ysm

Survival

\\ 2.
c
\\ @

U

O

\\

Intradialytic hypotension

O\V d\\a\
‘3 N

Residual renal function

Systemic anticoagulation
O,

Gl bsorption, 32 _ccM
ucose absorp IOQa 6(
,006 0\6

Insuli @e@?;‘éﬁént
O\QQ& ?G

Dyslipidemia
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Conclusions

‘be,\o\oé\a
6\0\66\&
6\\6(\ 5\6\\6\
* There is an absence j:%\ idence of

superiority of one mg@\a@lﬁv over another in
patients with dlagei%‘&@nd CKD stage 5

* In absenq@%@g@“such evidence, modality
selectlgm “should be governed by patient
&x@fh refice after unbiased patient
o“information




Dialisi
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S

XX Convegno
del Gruppo di Progetio di Dialisi Peritoneale
della Societa Italiana di Nefrologia

Condividere una dialisi peritoneale di eccellenza

" s ™ = R W_“-—r
‘ -
\ ' |

Tompio o Apallo Sosiono o i Circo - Acguerello su carte Arches Crain Fin

Roma, 26-28 Marzo 2020
Ergife Palace Hotel

; P(

O\OQ\6
O \oe
‘36\0\3\\
\'\3(\ . 6\\'6
N
00\6\ \\_'a\\a

eco\aﬁafane per
I’attenzione






