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Diabetes mellitus: facts

By the year 2030 366 million peopi4,4% vs. 2,8% now)

Caused by genetic, environmental factors, chronic
subclinical inflammation and especially insulin resnsta

Enhanced cardiovascular morbidity and mortality:
especially in females

About one third of the new patients receiving dialysis
treatment




Worldwide prevalence of diabetes in 2000
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Expectancy of diabetes in 2030

= 2000 w 2030
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Costs of type 2 diabetes in Europe

The total direct and estimated costs for diabetesi7 European countries* were
estimated in 1999 on € 28 billion (2.834 € per patiént

Hospitalisation

18%
55% 7%

Outpatient
Antidiabetics
Other drugs

* Belgium, France, Germany,ltaly, the Netherlands, Sweden, the UK

Jonsson B. Diabetologia. 2002;45:S5-S12



Diabetes as the primary diagnosis of
Incident renal replacement treatment
patients in 2000

Locatelli F et al. JASON 2004, 15:525-29



Diabetes mellitus and Peritoneal
Dialysis:potential advantages

-no need for vascular access

-no need for systemic anticoagulation
-continuous therapy

-gradual ultrafiltration

-better preservation of renal function
-fewer episodes of hypotension
-better control of anemia

-lifestyle advantages

-more liberal diet




Diabetes mellitus and PD:
outcome?

9 studies
comorbidity?

Passadakis P et al. Clinical Nephrology 2001,56:257-70



Diabetes mellitus and PD:
outcome

HD better:
USRDS report 2000
Bloembergen et al. JASON 1995:RR 1.38

Held et al. KI 1994:RR 1.34 (>63))

PD better:

Fenton et al. AJKD 1997:RR 0.73 (0-64)) after adjustment for
age,comorbidity

Collins et al. AJKD 1999:RR 1.21 in diabetic women>55j vs. 1.03 in
older diabetic men, 0.88 and 0.86 in women and men of <55 resp.

Vonesh et al. JASON 1999 lower risk in PD group except female
diabetics

Liem et al. KI 2007 except for older diabetics

More technique failure in diabeticsversus non-diabetiqgSASON
2000, Van Biesen et)alith RR 1.81 (p<0.001) and versus HD (RR
1.39 with p<0.02)




Survival in HD versus PD




HRs of PD vs HD (95% CIs)

>3-6 months >6—15 months >15 months
0.26 (0.17; 0.41) 0.51 (0.39; 0.68) 0.86 (0.700].
0.40 (0.23; 0.68) 0.59 (0.44; 0.81) 1.08801.26)
0.35(0.25; 0.48) 0.62 (0.51; 0.76) 0.95 (O 8651.
0.53 (0.34; 0.83) 0.72 (0.56; 0.93) 1.1% )
0.46 (O 37; 0 58) 0.75 (0.65 0.87 1.05 (0 9131.
71 1.29211.48)

1.16 (1.025).




Cumulative Percent Surviving
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Conclusion (part 1)

e Caveat bias in US(RDS)-based studies

 PD as a first treatment modality might be
of benefit for diabetic ESRD patients

e Special caution should be given to older
female patients



PD In diabetics: concerns

Obesity

Differences in peritoneal membrane structure?
Impact of glucose loading?

Higher peritonitis rates?

Insulin IP or SC?



Diabetes mellitus and PD:determinants
of survival: the role of obesity

Reverse epidemiology

Leavey SF et al. NDT 2001:16:2386-94



Trends in obesity in the ESRD
population

Kramer, JASON 2006;17:1453-59



Diabetes mellitus and
PD:determinants of survival: the
role of obesity

Adjusted mortality rates after censoring:associated RR by BMI
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Snyder JJ et al. KI 2003;64:1838-44




Adjusted survival rates for new
ESRD patients treated with PD

versus HD

Stack et al. K| 2004;65:2398-2304



Diabetes mellitus and PD:determinants
of survival: the role of obesity

McDonald SP. JASON 2003;23:79-83



Diabetes and peritoneal
membrane characteristics

membrane characteristics in non- membrane characteristics in diabetics
diabetics

go

p<0.05 |

Mind!

Correa-Rotter, PDI 2001:53:575-79 Protein losses
Fluid overload

Glucose absorption
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Diabetes mellitus and PD:determinants
of survival: the role of inflammation??

High salt intake |—

DiahEetesH—

N *

Changing peritoneal membrane after several months on PD:
thickening of basal membrane in 26% of diabetics vets6%
of non-diabetics







PDC- Surface area
diabetics vs non diabetics

P=0.00001

M diabetes
B no diabetes

cm/1.73m?2

Nakamoto et al, AJKD, 2002



PDC- parameters

Diabetic patients probablyﬂ

*have a larger vascular surface area,
potentially related to neo-angiogenesis

*have a more leaky membrane,
probably due to interstitial damage

*multiplied by 10 Nakamoto et al, AJKD, 2002



Impact of dietary instructions
on salt intake

Gunal et al, AJKD, 37, 2001, 588-593
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lcodextrin and fluid status

P=0.012

N=32
Time= 4months

[Tlcodextrin
B Standard glucose
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daily UF _
Konings et al; Kl, 2003



lcodextrin and peritoneal

Inflammation
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Martikainen et al, PDI 2005, 5 Parikova et al, Adv Pett Dial, 2003



Impact of education on diabetic
compliance

 Intensive counselling of diabetic patients on PD
— Importance of salt restriction
— Importance of glucose monitoring
— Deleterious effect of high glucose solutions

Quan and Wang T. et al, PDI 2006



Impact of education on diabetic
compliance

o After 1 year:

— Compliance to salt restriction increased from 19.5 to
76.2%

— Only 3/31 used 2.5% and 1/31 used 4.25%

— Fluid status improved as measured by bio-impedance
measurement

Quan and Wang T. et al, PDI 2006



Diabetes and peritonitis risk




Diabetes mellitus and PD
peritonitis

Chow KM, PDI 2005;25:374-379



Peritonitis in diabetic PD patients

 There Is no evidence that diabetic
patients are at increased risk of

peritonitis and catheter-related
Infections

 Intraperitoneal insulin administration
IS not a risk factor for peritonitis

Cave diabetic rethinopathy and polyneuropathy: importance of
the connectology and training



IP versus SC Insulin?

Quellhorst J Am Soc Nephrol 2002; 13:592-5S96



Insulin therapy in ESRD

Ouellhors et al. JASN 200



Dally insulin requirements for diabetic patients
on peritoneal dialysis
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Intraperitoneal vs Subcutaneous
|nSUI|n (Torun et al, PDI 2005)
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Glucose absorption from the abdominal cavity
with different glucose dialysates according to
Insulin administration

Daily absorption of glucose 100-300g
glucose (up to 80%)=14-34% daily

energy intakeKlolmes, PDI 200D

Quellhorst J Am SocNephrol 2002; 13:59-S9¢



Do glucosefree solutions lead
to better glycemia control?

Switch to amino acid 1*

Leptin Fasting HOMA-IR
glucose
(/10)

Yang et al, NDT 2005
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Do glucosefree solutions lead
to better glycemia control?

Switch to icodextrin

months

-3 o) 3 6 9 12
Oreopoulos et al, PDI, 2004



Do glucosefree solutions lead
to better glycemia control?

lco+AA+2Ph vs 4*conventional glucose

30 week study period, N=63 Effect of
low vs
high
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Ter Wee et al, PDI, 2005, S3, S64



Is excellent glycemic control
efficacious In the prevention of later
complications?



Very efficacious!!




Poor pre-ESRD glycemic control
leads to poor outcome after
dialysis

Wu M, NDT 1997;12:2105-2110



Diabetes and peritoneal
dialysis: What about RRF?

Johnson, PDI 2003;23:276-83



Interventions that delay progression
of CRF: ACE Inhibitors

* A meta-analysisof 10 randomized trials found:

— Slower decline in RRF as opposed to other
antihypertensives or placebo.

— ACE inhibitors were associated with a statisticall
significant reduction in risk of ESRD, but not adath.

* |In ESRD patients: role of ACE-I less clear:
— Moist? et al: ACE-I protect
— Shingald et al: Trend, but not significant

1Giatras I, et alAnn Intern Med1997; 127:337-45
2Moist et al, JASN 2000, 11, 556-564

3 Shingal et al, PDI, 20, 429-438



ARB’s and PD and RRF
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Suzuk et al, AJKD, 43,105l



ARB’s and PD and RRF

Peritoneal Ccrea (l/week)
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Conclusion

 No doubt that diabetes is an evil disease, with
negative impact on outcome of ESRD patients

 PD In an integrated care approach is a suitable
alternative for diabetics IF




Not to forget..




