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e Turkiye’deki hemodiyaliz merkezlerindeki

diyabetik hasta orani:

— 1991 yilinda: %4
— 2002 yilinda : %18

— 2010 yilinda %33



Diyabetik diyaliz hastalarinda

problem:
Uremiye bagli glikoz metb. bozuklugu,
* Hipoglisemiye yanitin bozulmasi,
Oral antidiyabetik ve insulinlerin metabolizmasindaki
degisiklikler,

Beslenme bozk.,
Bobrek disi komplikasyonlarin da varhgi,

e Enfeksiyonlar — cerrahi girisimler-kardiyovaskuler vb
Diyalizin etkisi,
* Hemodiyaliz,

e Periton diyalizi(ve tipleri)

Hasta uyumu,

e Kan sekeri 6lciim cihazi-stik



HD Hastalarinda Glisemik Kontrolde Ne
Kadar Basariliyiz?
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Figure 1—Comparisan of glwemle control to duration of diabetes. The continuas varkable of
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LIC group s |-:'I|'|-:".-!'l|!-:';l' {15 d P FOERLAgE ith bt e ac b dlalretes duratlon cate gy AlC ==0.073
W AIC =007

Diabetes Care 29:2247-2251, 2006



KBY’NIN
DIYABET DOGAL GiDIiSi UZERINE ETKiSI

* Diyabet disi nedenle bobrek yetmezligi
gelisen bir hastada:

e Bozulmus aclik kan sekeri,
* Bozulmus glikoz toleransi

* Diyabete bagli bobrek yetmeazligi gelisen bir
hastada ise:

e insilin ihtiyaci azalir,
e Hipoglisemiye egilim artar,
e Hiperglisemi.
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Glycemic Control in Diabetic CKD Patients: Where Do We Stand?
Am J Kidney Dis 52:766-777. © 2008 by the Nafional Kidney Foundation, Inc.y, MD,"? Kumar Sharma, MD,** and Kamyar Kalantar-Zadeh, MD, MPH, PhD>®"
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Figure 1. Mechanisms of action responsible for the dysregulation of glycemic control observed with advancing stages of
chronic kidney disease. Abbreviations: PD, peritoneal dialysis; HD, hemodialysis.

Glycemic Control in Diabetic CKD Patients: Where Do We Stand?
Am J Kidney Dis 52:766-777. © 2008 by the National Kidney Foundation, Inc.y, MD,"? Kumar Sharma, MD,%# and Kamyar Kalantar-Zadeh, MD, MPH, PhD*%”



Secilen diyaliz yonteminin de etkisi
vardir:

HEMODIYALIZ PERITON DIYALIZi

e Seans basina 25 gr glikoz e Diyalizattan glikoz emilimi,
kaybi olur.  Total enerji aliminin
%10-30’u, **
e Cilt-alti/periton?

e [.Pinsulin kullanimi ile
instlin duyarhligi artar
(endojen insulin salinimi
artar, Kc glukoneogenez-
ketogenez inhibe olur)



BU DURUMDA DIYABETIKLERDE
HANGI DIYALIZ YONTEMINI TERCIH EDELIM
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Fic. 8. Adjusted 5-year survival, by first modality. Incident dialysis patients and patients receiving a first transplant in the calendar year,
1992-1996 and 1997-2001 combined; adjusted for age, gender, race. and primary diagnosis. Incident ESRD patients, 2005, used as refer-
ence cohort. Dialysis patients are followed from day 90 after imtiation; transplant patients are followed from the transplant date (2).

Seminars in Dialysis—Vol 23, No 2 (March-Apri) 2010
pp. 191-197



BU DURUMDA DIYABETIKLERDE
HANGI DIYALIZ YONTEMINI TERCIH EDELIM
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and race; overall probabilities also adjusted for pnmary diagnosis. All ESRD patients, 2005, used as reference cohort. Modality determined
on first ESRD service date; excludes patients transplanted or dying during the first 90 days. Five-year survival probabilities noted in paren-
theses. Dialysis patients followed from day 90 after initiation; transplant patients followed from the transplant date (2).

Seminars in Dialysis—Vol 23, No 2 (March-April) 2010
pp. 191-197



Diabetes, glycaemic control and mortality risk in patients Diabetic Patients on Peritoneal Dialysis
on haemodialysis: the Japan Dialysis Outcomes

and Practice Pattern Stlldy Ploumis S. Passadakis* and Dimifrios G. Oreopoulost

*Department of Nephrology, Medical School, Democritus University of Thrace, Alexandroupolis, Greece, and
Y. Hayashino + 8. Fukuhara - T. Akiba - T. Akizawa + tUniversity Health Sciences, The Toronfo Western Hospital and University of Toronto, Toronto, Ontario,
Y. Asano - A. Saito - J. L. Bragg-Gresham - Canada

5. . B. Ramirez - F. I Port - K. Kurokawa

1.0
®
g 2 0.8+ Non-diabetic palients
S £
g @
2 § 067
>
5 %o S non-DM E .
§ 0.90 '\‘“ 2 04— Diabetic patients " | All patients
g 5 L
g s - 5 DM E ]I
O oss 1, z , — ; 3 0.2+ |
1] 1 2 3 L
0.0—

Diabetologia (2007) 50:1170-1177 T T T T T T T T

0 1 2 3 4 5 6 7 8 9
PD duration, Years



Diyaliz hastalarinda glisemik
kontrollin gostergeleri

VA

* a-Glikoze hemoglobin
(HBAlal-HBAla2-

Formation of HbA,_

HBA1b-HBA1l C) HbA-Val- NH; HoA YalN Ho Yo
+
e Uremik ortam, e i i
bolik asid HC|0H Hclon c|=u
* Metabolik asidoz, o HcTcH o
e Eritrosit yari dmrinun kisalmasi, HOGH = HocH mnolm
anemi, ESA kullanimi, el BacH o
CH,0H CH,OH CH,0H
° Kan tra nsfuzyonlarl Glucose Unstable Schiff's base Ketoamine
HbA Labile Stable as HbAy,

HBA1c duzeyini etkileyebilir fakat yine de en sik kullanilan parametredir



Diyaliz hastalarinda glisemik
kontrollin gostergeleri
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The Effect of Iron and Erythropoietin

Treatment on the A1C of Patients With
Diabetes and Chronic Kidney Disease

Table 1—Patients on iron therapy

Before iron mean

Alter iron mean

(5% C1) (05% 1) i
A1 196) 740 (6.60-8.19) I.':J.F"El {6.27-7.25) <2001
Hb i'j'_-:.-'d]'f 071 {9.32-10.05) 1046 (0.97-10.75) i0.001]
Hct 0302 {0.285—0316) 0334 (03140354 0007
Ferritin (ugl) 122 (67-176) 307 1211-403) < 0.001
MBG {mmaold) 0,55 {8.20-10.90) Q71 (829-11.13) i0.071
Estimated plomerular filtration rate 34.0031.9-362) 328 {(30.4-35.2) 0137
*Paired € L=st.
Table 2—Patients on ESA
Before FSA mean Alter ESA mean
(05% CID {059 CI) P
A1C 195) 731 (6.42-8.54) 6.63 {6.03—7_34) Q013
E]hi'gr'd]'f 0.52 (0.18-9.86) 11.51 (11.13-11.8%) <0001
Hct 0324 {0.206-0350) 0378 (0.341-0308) <0.001
Fernitin (pg) J44 (241470 332 1211-354) 037
MBG (mmaold) BT2{7T.31-10.12 878 (747000 0.803
Estimated glomerular filtration rate 3030286334 31.0027.3-33.8) 0.613

*Faired © L=si.
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Effect of Iron Deficiency Anemia on Hemoglobin
Alc Levels

Nitin Sinha, M.D.!, T.K. Mishra, M_D_2, Tejinder Singh, M.D_3, and Naresh Gupta, M.D_!
Department of Medicine!, Lok MNayak Hospital, Delhi; Departments of Biochemistry® and Pathology®, Maulana Azad Medical College, Delhi, India

Table 1. Comparison of hemoglobin, ferritin, and HbAlc levels in
patients and controls

Patients Patients Patients
(at baseline) (at 1 month) (at 2 months)

mogbin N 62421 97417 [125£10 134208
(g/dL)

S?rflmmie”“'“ 70+31 1531+564 279.1+838 2328767

HbALc (%)

Absolute HbAlc
(g/dL)

Data are presented as mean+SD values.

Controls

46+06 5.4+0.6 I 5.9+06 5.9+£0.56

029+012 053+£0.11 0./3+0.08 0.74+0.08




BObrek yetmezliginde karbamile Hb,
hipertrigliseridemi, hiperbilirGbinemi, yuksek doz
Asp ile asetile Hb, kr alkolizm, opiatlar Alc’yi T

Etkilesim Alc metodu ile de degisir

Eritrosit yagsam suresini kisaltan sebepler
(hemolitik anemi, kan kaybi sonrasi diizelme)
HbSS, HbCC, HbSC

VitCve E, Alcyi



Falsely high HbA1c

HbF, HbE, other negatively
charged variants
Alcoholism

Lead poisoning

Elevated triglycerides
Post- splenectomy
Hyvperbilirubinemia
Opiate poisoning

Chronic aspirin poisoning
Physiological increase in
winter

Uremia

Falsely low HbA1lc

Blood loss:

Iron deficiency anemia
Venesection for polvcvthemia
Recent blood transfusion (Donor
may be nondiabetic)

Recent child birth, pregnancy
Hematemesis, melena,
menorrhaaia

Reduced RBC survival
Autoimmune hemolytic anemia
Congenital hemolytic anemia
Hemoalobinopathies




Tahle 1: Effects of frequently encountered Hh variants and derivatives on HbA1c measurement

A better AL1C test means belter diabeles care

Search NGEP

Interference (Yes/Noj

Eﬂ:ttn:ldui: alphabetical arder by Hb C trait Hb S trait Hb E trait | Hb D trait | Elevated | Carbamyl-Hb
manufacturer) HbF
*Abbott Architect {(Seradyn Reagents) Yes 35 Yes 35 - - -
*Axis-Shield Nycocard (Frimus Mo 4 Mo 4 - - -
Mycocard)

*Axis-Shield Afinion Mo 38 Mo 38 Mo 40 Mo 40

*Bayer (previously Metrika) Alc Now Yes 31 Yes 31 Mo 40 Mo 40 -
*Beckman Synchron Mo 4 Mo 4 Mo 40 Mo 40 -
*Bio-Rad D-10 (short Program) ;’éeafﬂu 31, | Mo31, 38 Mo 40 Mo 40 -

*Tosoh G7 Ma 31, 38 Ma 31, 38 Yes 40 Ma 40 Mo 33, 39
*Tosoh GB Mo 46 Mo 46 Yes 40 Mo 40

*indicates NGSP cerification at the time of this update (August 2009
Yes/Mo indicates that there is conflicting data in the literature. The indicator in bold is the opinion of the NGSP based on review of the

literature cited.




Effect of Presence of HbF

40
E 3.0+
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of Medicine, Columbia MO,



External factors that effect the results-

e Anemia
 Thalessemia- Hb H- falsely elevate results
e Sickle cell- Hb S- can falsely decrease results

For these patients the use of fructosamine/40 =
HbA1C



e b-Fruktozamin:
Son 2-3 haftalik donemi gosterir.
Yuksek urat duzeyi 6lcumleri olumsuz etkiler,

Protein dizeyinin disik oldugu durumlarda (nefrotik sendrom-
karaciger yetmezligi) yalanci sekilde disik diizeydedir.

HBA1c'ye Ustln degildir.

e c-Glikozile albumin:
Glisemik kontrolin belirlenmesinde terapdtik sinirlari
netlesmemistir.

Ayrica anlamli proteinurisi olan hastalarda ve periton diyalizi
yoluyla protein kaybeden hastalarda yalanci olarak dustk
duzeylerde cikabilir.

HBA1c yine de en sik kullanilan parametredir



GLISEMIK KONTROL VE BOBREK
TUTULUMUNUN YAVASLATILMASI/OLUM
ORANLARI

e Bdbrek islevleri normal olan hasta grubunda
ve erken donem nefropati grubunda kan
sekerinin siki kontroll ile kardiyovaskuler
olumler azaltilmis ve bobreklerin
korunmasinda basariya ulasiimistir.



*DCCT calismasinda siki kan sekeri kontroliiniin
bobrekler Gzerinde olumlu etkilerinin
gorulebilmesi icin en az 3 yil gecmesi
gerekiyor,

*Pankreas nakli yapilanlarda da bobrekteki
olumlu histolojik degisiklikler
normoglisemiden 5 yil sonra ortaya cikiyor,



e Bdbrek islevleri normal olan hasta grubunda
ve erken donem nefropati grubunda kan
sekerinin siki kontroll ile kardiyovaskuler
olumler azaltilmis ve bobreklerin
korunmasinda basariya ulasiimistir.



DIYABETIK DIYALIZ HASTALARINDA
GLISEMIK KONTROL VE OLUM ORANLARI

TABLE 3. Studj

gition of glycemic control with survival in diabetic dialysis patients

Authors and year
of publication

study

Number and type
of patients

Results

Tzamaloukas et al. 1993 (101)
Tzamaloukas et al. 1993 (100)
Wu et al. 1997 (95)

Morioka et al. 2001 (96)

McMurray et al. 2002 (97)
Oomichi et al. 2006 (98)

Williams et al. 2006 (99)
Kalantar-Zadeh et al. 2007 (26)

Observational
Observational
Observational
Observational

Nonrandomized
trial
Observational
Observational
Observational

226, chronic dialysis
110, CAPD

137, hemodialysis
150, incident
hemodialysis

83, hemodialysis

114, hemodialysis
24 875, hemodialysis
26,187, hemodialysis

Decrease in mortality with good diabetic control
Decrease in mortality with good diabetic control
Decrease in mortality with good diabetic control
Decrease in mortality with lower HgbAlc

No survival benefit from lower HgbAlc, but
better quality of life

Decrease in mortality with lower HgbAlc

No difference in survival across Alc increments

Decrease in mortality with lower HgbAlc

Vol 25, No 2 (arch e 2010 [T



MALNUTRISYON VE
INFLAMASYONUN ETKISI

Unadjusted Multivariate Adjusted
16 \ 18
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Hb Afc (%) Hb Ale (%)

Fic. 1. Unadjusted and multivariable adjusted hazard ratios of all cause mortality associated with various levels of hemoglobin Alc levels
in 23,618 diabetic patients on maintenance hemodialysis. The group with hemoglobin Alc level of 5-5.9% served as referent. Adapted from

ref. (26).
DaVita verileri-3 yillik izlem
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Glycemic Control and the Risk of Death in 1,484 Patients Receiving
Maintenance Hemodialysis

Sabin Shurraw, MD, FRCPC," Sumit R. Majumdar, MD, MPH, FRCPC,>
Ravi Thadhani, MD, MPH,* Natasha Wiebe, MMath, PStat,” and
Marcello Tonelli, MD, SM, FRCPC,">> on behalf of the Alberta Kidney Disease Network

Kan sekeri degeri — 6lum riski  HBA1c ve oliim riski

04 0685 1 15 25
nN HR (95% CI) L 1 | 04 065 1 15 25
1
Unadjusted Trend p-value = 0.61 .: N HR (95% CI) L | | | |
<126 mgidL. 2691 1.00 i Unadjusted Trend p-value = 061 [
1260197 268i580 1.09 (0.92,1.29) — oy — 00 i
198 to 269 720147 1.14(0.88,1.47) —t— i S50 114 (084,153 |
' ! 14(0.84,1. ——
=270 32166 0.99(0.69,1.43) T >=0% 13128 1.01 (0.58,1.79) —_—
! H
o - . 1
Fugaciusted drend gzl = 0Ll ; Fully-adjusted* Trend p-value = 0.81 |
<126 maidL 2711691 1.00 . 7% 164/376 100 :
1 N 1
1260107 268/680 0.80(0.74,1.08) —r - e 0.88 (061, 1.26) .
198 to 268 7247 090 (067,1.22) —'—:— »=9% 13/28 1.06 (0.55, 2.07) '.
=270 32/686 0.74(0.49,1.12) —-—i— ' i
_ i Adjusted™ Trend p-value = 0.82 ;
Adjusted™ Trend p-value=10.15 -: 7% 164376 1.00 ‘
<126 mo/dL 2711691 1.00 ! 7-89% 59136 0.93 (0.68,1.27) —
1260107 268/580 0.89 (0.74,1.06) e g% 1308 102057 1.87) S
198 to 269 720147 0.89 (067,1.18) —_— ; '
=270 32/66 0.75 (0.50,1.11) — - I o ‘

Kanada - 1484 diyaliz hastasi

Diyaliz oncesi kan sekeri olgumleri
yapiimig

0.4

Am J Kidney Dis 55:875-884. © 2010 by the National Kidney Foundation, Inc.



Glycemic Control and Extended Hemodialysis Survival in
Patients with Diabetes Mellitus: Comparative Results of
Traditional and Time-Dependent Cox Model Analyses

Survival Distribution Function

Mark E. Williams,* Eduardo Lacson Jr.,T Weiling ‘ix“\fang,'r TJ. Michael Lazarus,’

and Raymond Hakim™

*Renal Unit, Joslin Diabetes Center, Boston, Massachusetts; and TFresenius Medical Care—North America, Lexington,
Massachusetts
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Figure 2. (A) Standard Cox models for mortality based on
HgbAlc at baseline. (B) Time-dependent Cox models for mor-
tality (laboratory results adjusted quarterly).
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Glycemic Control and Cardiovascular Events in Diabetic

Hemodialysis Patients

Christiane Drechsler, MD, MSc: Vera Krane, MD: Eberhard Ritz, MD:
Winfried Mirz, MD; Christoph Wanner, MD

Drechsler et al HbA,, and Cardiovascular Events in Dialysis 2425

Table 4. HRs and 95% Cls for Sudden Cardiac Death, MI, Stroke, and the Primary End Point According to Categories of HbA,, at
Baseline

sudden Death MI Stroke Primary End Point*
Model HbA, HR (95% CI) P HR (95% Cl) P HR (95% CI) P HR (95% Cl) P
Crude =6 1 1 1 1
~6-=8  1.60(1.14-249) 0008  1.04(077-1.41) 0814  158(098-254  0.058  1.29(1.04-1.59)  0.019
=8 214(1.33-3.44) 0002  080(050-1.28) 0358  174(096-3.18 0070  1.32(0.99-1.75  0.056
Adjustedt =6 1 1 1 1
~6-=8  1.85(1.22-281) 0004 094 (068-1.30) 0707  156(093-262)  0.093  1.31(1.05-1.65  0.018
-8 2.26(1.33-3.85)  0.003 077 (047-1.26) 0209  167(0.84-3.30)  0.142  1.37(1.00-1.87)  0.050

Study population n=1255.
*The primary end point was a composite of death resulting from cardiac causes, fatal stroke, nonfatal MI, or nonfatal stroke, whichever occurred first.
TAdjustments were made for age, sex, atorvastatin freatment, systolic blood pressure, duration of diabetes, time on dialysis, smoking status, body mass Index,

levels of low-density lipoprotein cholesterol, triglycerides, albumin, hemoglobin, calcium, phosphate, C-reactive protein, the presence of coronary artery disease (as

defined by history of M1, coronary artery bypass grafting surgery, percutaneous coronary intervention, or coronary heart disease documented by coronary angiography),
and the presence of congestive heart failure.

(Circulation. 2009;120:2421-2428.)



Glycemic Control and Cardiovascular Mortality in Hemodialysis

Patients With Diabetes

A 6-year Cohort Study
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54.757 diyabetik hemodiyaliz
hastasi;

6 yil izlem;
ort HBA1c>8.0 ve
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artmis olum riski ile birliktedir.

AYRICA DUSUK DEGERLER DE
ONEMLIDIR



Gozlemsel calismalarin

ortak sonucu:

e Cok siki kan sekeri kontrolii ? ile 6lum
oranlari artmis; +malnutrisyon-inflamasyon,

e Cok yuksek kan sekeri de arzu edilmiyor,

 Tip | Diyabetiklerde kan sekeri regulasyonu
icin biraz daha gayretli olmaliyiz.



ADVANCE: a factorial randomised
trial of blood pressure lowering and
Intensive glucose control in
11,140 patients with type 2 diabetes

Effects of a fixed combination of the ACE
inhibitor, perindopril, and the diuretic,
indapamide on major vascular events

ADVANCE

\Collaborative Group

N



N\

Mean Blood Pressure (mmHg)

165 | == Placebo
| == Perindopril-Indapamide A.verage BP
156 : during follow-up
! .
145 If’\ Systolic 140.3 mmHg
135 ' 134.7 mmHg
125 | A 5.6 mmHg (95% Cl 5.2-6.0); p<0.001
115 i
105 i
95
5 i Diastolic
78] M= 77.0 mmHg
65 | A 2.2 mmHg (95% CI 2.0-2.4); p<0.001 74.8 mmHg
R 6 12 18 24 30

Blood pressure reduction

36 42 48 54 60

Follow-up (Months)

Deaths

Cumulative incidence (%)

Cardiovascular

5% —

Placebo

=== Perindopril-indapamide

Relative risk reduction
18%; p=0.027

Non-cardiovascular

%7 e Placebo

= Perindoprilindapamide

Renal events

MNumber of svents

Relative risk reduction
8%; p=0.41

— — T

6 12 18 24 30 36 42 48 54 60

Follow-up (menths)

6 12 18 24 30 36 42 48 54 &

Follow-up (months)

Par-Ind Placebo Favours | Favours Relative nsk
{n=5569)(n=5571) Pear-Ind [Placebo reduction (5% CI}
Total renal events 1243 1500 21% (15to 27)"
New or worsening nephropathy 181 216 18% (-1 10 32)
Mew microalbuminuria 1094 1317 21% (14 10 27)
r 1
05 1.0 20
Hazard ratio
*2P=<0.01
ADVANCE,
Number of events
Per-ind  Placebo Favours |Favours Relative nisk
(n=5569) (n=5571) Per-Ind |[Placebo  reduction (95% CI)
Total eye events 253 2611 <:>< 5% (-1 to 10)°
New or worsening eye disease 289 286 —-0— 1% (-18 to 15)
Visual delenoration 2446 2514 . 5% (=110 10)
. 2 |
0.5 1.0 20
Hazard ratio

*2P=0.09



JAUVANCE, JADVANCE_

Hemoglobin A, Major microvascular events
0.0 = Standard Number of patients with avent
a5 = Intensive Intensive  Standard Favors | Favors Relative risk
(n=5,571) (n=5560) Intensive| Standard  reduction (95% CI)
8.0
= 85 Mean HbA,, Microvascular 526 605 —— 14% (3 to 23) 1
‘3“; alu at final visit Mow or worsening retinopathy 232 40 dal 5% (1010 18)
g ' New or worsening nephropathy 230 292 —a—— 21% (7 10 34) ¢
e o | T.3% v ,
5 7.0 A 0.67% (95% CI0.64 - 0.70); p<0.001 05 10 20
2 Hazard ratio
= 65 6.5%
6.0
65 1P=0.01
1P=0.006

5.0
0O & 12 18 24 30 36 42 48 54 60 66
Follow-up (Months)

ADVANCE, | ADVANCE,

Primary outcomes
Major macro or microvascular event Nephropathy

Number of patients with event Number of patients with event
Intensive  Standard Favors | Favors Relative risk Intensive  Standard Favors | Favors Relative risk
(n=5571) (=5 560) Intansive | Stendard  reduckon (953 CI) (n=5,571) (n=5568) Intensive | Standard  reduction (95% CI)
Combined macro+micra 1009 1116 qr- 10% (2 to 18)1 New or worsening nephropathy 230 202 ] B 21% (7 to 34)1
Macrovascular 557 500 6% (6 to 16) Macroalbuminuna 162 7 ———t 0% (15 1o 433}
Microvascular 526 605 14% (310 23)1 Doubling of serum creatinms” B 60 15% {-63 1o 18)
[} . 1 End-stags renal disease 23 36 36% (-8 10 62)
05 1.0 20 i i
Hazard ratio 05 10 20
Hazard rabo
1P=0.013 $+P=0.006
“to at least 200 pmolL (2.3 mg/dL
Y 23 mordL} $P<0.001

IP=0.015
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Tiable 1. Selected Characteristics and Outcomes of the UKPDS, ACCORD Trial, ADVAMCE Trial, and VADT
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Duration of study, y

Goall
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Standard therapy
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Intensive therapy
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IDEAS AND OPINIONS Annals of Internal Medicine

Individualizing Glycemic Targets in Type 2 Diabetes Mellitus:
Implications of Recent Clinical Trials

Faramarz lsmall-Belgi, MD, PhD; Etie Moghissl, MD; Margarst Tiktin, NP; Irl B. Hirsch, MD; Silvio E. Inzucchl, MD; and Saul Genuth, MD
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Effect of intensive treatment of hyperglycaemia on
microvascular outcomes in type 2 diabetes: an analysis

of the ACCORD randomised trial

Blood pressuretrial

Lipid trial

SBP<120 SBP<140

Glycaemiatrial mmHg  mmHg
HbA, <6-0% 1178 1193
HbA 7-0-7-9% 1184 1178

2362 2371

Fibrate

1374
1391

2765

Placebo

1383 5128

1370 5123

2753

I
4733

I
5518

10251

Loncet 2010; 376: 419-20
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Figure 6: Mean serum creatinine levels at follow-up in intensive and standard glycaemic therapy groups
Vertical lines show + two standard errors of the mean.




HIPOGLISEMI

Diyabetik olmayan hastalarda da goriiliir,
klasik semptomlar olmaz.

e Yasli hastalarda daha ciddi problemler/6lim:
e Aritmi,
e Kazalar (disme-kiriklar)
e Konflzyon,

Enfeksiyonlar (aspirasyon pnémonisi),

Hasta yakinlarina bagimliligin artmasi.



HIPERGLISEMI

Oligurik-anurik hastalarda politri gorulmez,
Asiri susama hissi olur,
Hiponatremi, akut volim yuklenmesi,

HUcre-disI sivi hipertonisitesi dolayisiyla
nUcre-disina potasyum gecisi
olur...hiperpotasemi.




Diabetes, glycaemic control and mortality risk in patients

on haemodialysis: the Japan Dialysis Outcomes
and Practice Pattern Study

Y. Hayashino - 5. Fukuhara - T. Akiba - T. Akizawa -
Y. Asano + A, Saito + J. L. Brage-Gresham +
5. P B. Ramirez - F. K. Port - K. Kurokawa

Cumulative survival rate function

085 1L,

Diabetologia (2007) 50:1170-1177



Management of HyperglycemiainType 2
Diabetes: A Patient-Centered Approach

Position Statement of the American Diabetes Association (ADA) and
the European Association for the Study ol Diabetes (EASD)

Diabetes Care Publish Ahead of Print, published online April 19, 2012
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Patient attitude and
expected treatment efforts

Risks potentially associated
with hypoglycemia, other
adverse events

Disease duration

Life expectancy

Important comorbidities

Established vascular
complications

Resources, support system

More Less
stringent

stringent

Less motivated, non-adherent,
poor self-care capacities

Highly motivated, adherent,
excellent selfcare capacities

-

ow High

Newly diagnosed Long-standing

Long Short

Absent Few / mild Severe

Absent Few / mild Severe

Readily available Limited



SDBY’DE HbA1lc + AKS + TKS
HEDEFLERI
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ADA Guidelines

Treatment goal normal or near normal with HbA ,_ < 7%.
Correlation between HbA . and mean plasma glucose levels.

Mean plasma glucose

A1C (%) mg/dL mmoliL
i 135 75
7 170 9.5
8 205 115
9 240 135
10 275 155
1 310 175
12 345 195




Venoz plazma (mg/dl) 126

Tam kan glukoz (mg/dl) 112 ~%11 l
Kapiller kan glukoz (mg/dl) 118 ~% 7

Serum glukoz (mg/dl) 120 ~% 5



Ortalama Glukoz — HbA1c iliskisi

e Ort. Glukoz (mg/dl): (28.7 x HbA1c) — 46.7

Alc % Ort. Glukoz mg/d|
5 97
6 126
/ 154
3 183
9 212

10 240

Diabetes Care 2008, 31:1-6.



Initial drug

monotherapy
Efficacy (+ HBA,)

Hypoglycemia
Waight

Side effects
Caosts

Two-dru
combinations?®

Efficacy (+ Hba,.)

Hypoglycemia
Weight

Caosls

Three-drug
combinations

R I L L L L T L E L

More complex
insulin strategies

r
v

Metformin
high

v rimic

neutralloss

Gl ! lactic acidosis

loves

I needed Lo reach individual zed Hib, t: ol afler ~3 maonths, procesd o iwes=drog combination
{order not me ant to denate any spacic preference ).

Major mé'aﬁ;uksj o

Metformin Malfurmln Metfarmin
+ +

Sulfonylurea® DPP=4 |nhibitor

high & intermediate
moderats risk . i | lows risk

o[- 1]) [ — i neutral ..
nypwlycemafr | = g (7] | - LI—

If needed o reach individualized HbA,, target after ~3 months, proceed to three=drug combination
{order not meart io dannta any upmﬁn preference):

Metfarmin Metfarmin Metformin Metformin
+ + + +

DPP-4 Inhibitor
+

Sulfonylurea®
+

If combination therapy that includes basal insulin has failed fo achieve HoAlc target after 3-6 months,
procesd to a more complex insulin stralegy. usually in combination wilth one or bwo non=insulin agents:

Insulin®
{multiple daily doses)




HASTA EGITiMi VE UYUMU

e Diyabetik hastanin uyumsuzlugu; psikolojik
problemler,

e Yas ileilgili anlama problemi,
e Bobrek yetmezligi ile ilgili beslenme kurallari,
e Diyaliz ile yasam tarzinin degismesi,
e Diyalizin kan sekeri Gzerine etkisi,

e {laclarin kesilmesi; instilin dozlari,

e Fiziksel aktivite.

COK iYi BIR EKIP CALISMASI GEREKLI.

HASTA/YAKINI-DIYALIZ EKIBI-HEMSIRE-DIYET UZMANI



NEFROPATI VE ILAC SECIMI

INSULINLER ‘

GFR 10-50ml/dk...dozu %25
azalt

GFR<10ml/dk...%50 azalt

Hizli-etkili instlinler tercih
edilmeli,

Insiilin
glargine(LANTUS)..guvenilir
Insiilin detemir

(LEVEMIR)..albumine
baglanir;hipoalbuminemi!

Seminars in
pp. 163-168

BIGUANIDLER ‘

Proteine baglanmaz,
Bobrekler yoluyla atilir,

GFR azalinca atilimi da
azalr,

Laktik asidoz!

Kalp yetmz,, ileri yas, alkol
kullanimi, kontrast madde
bu riski artirir,

Kadinlarda kr>1.4 —
erkeklerde >1.5 mg/dL
metformin
kullanilmamalhidir.

Dialysis—Vol 23, No 2 (March-Aprl) 2010



AKARBOZ SULFONILURELER

e Akarboz, %2’den daha aziidrar Glipizid..KC..KBY’de doz
yoluyla atilir. B6brek
yetmezliginde metabolitin
duzeyi 7 kat artar fakat klinik
onemi bilinmiyor.

ayarlamasina gerek yok

e Gliburid.-Glibenklamid....%50
bobrekler yoluyla atilir..
hipoglisemi riski yoninden cok

* GFR<60ml/dk..30ml/dk dikkatli olunmali-kullaniimamali

onerilmiyor

* Glimepirid.....uzamis hipoglisemi



TIAZOLIDINDIONLAR MEGLINITIDLER

Roziglitazon e Repaglinid..doz azaltimi
(I;:Sngalliztazon..bébrekler yoluyla elimine gene| olarak gerekmiyor

Tuz ve su tutulumu ! o o .
Koroner olaylar  Nateglinid...birikim olabilir;

ileri bobrek yetmezliginde
dikkatli olunmahdir

Seminars in Dialysis—Vol 23, No 2 (March-April) 2010
pp. 163-168



GLP-1 ANALOGLARI

Exenatide...Ozellikle bébrekler
yoluyla elimine edilir; normalde
yari omru 2.5 saattir

GFR 30-50 ml/dk..3.2saat
%50 azaltilmis doz veriniz

5mikrogram 2x1 veya max
10mikrogram 2x1

GFR<30ml/dk..6
saat...onerilmiyor

Liraglutide...Glvenilir...Doz
azaltimina gerek yok.

DPP-4 iINHIBITORLERI

Sitagliptin...%75-80 idrarla
degismeden atilir

GFR 30-50ml/dk...%50 doz azaltimi
yapilmali; 50mg/giin gibi verilmeli
GFR<30ml/dk...%75 doz azaltimi
yapiimali

Diyaliz ile uzaklastirilmaz.

Saxagliptin...GFR<50ml/dk..6nerile
n doz 2.5mg glinde tek doz

Vildagliptin...ACEI ile birlikte
anjioodem riski artmistir
Linagliptin: Enterohepatik yolla
atilir; doz ayarlamasina gerek
yoktur.




KDOAQI Clinical Practice Guidelines and Clinical Practice
Recommendations for Diabetes and Chronic Kidney Disease

Table 22. Dosing Adjustments by CKD Stage for Drugs Used 1o Treal Hyperglycemia

Dosing Recommendation Dosing Recommendation
_Class Drug CKD Stages 3, 4. or Kidney Transplant Dialysis
Frst-generation Acatohexamide Avod Awrid
slifonyiuress GLIPIZIDE
Chlorpropamide Reduce dosa by 50% when Awcid
GFR <70 and =50 mLiminf1.73 m2
Avoid when GFR <50 mLimin/1.73 m? (Glucotrol XL)
Tolazamide Avoid Avoid
T - Avod Awoid
Second-gereration Glipzize Preferred sulfomduras Preferred sulforylurea
suffonyiureas No dose adjustment necessary No dose adjusiment necessary RE PAG LI N I D E
G ] Preferred sullonylures Prafarmed sulfonylurea
No dosa adjustment necassary Mo dose adjustment necessary (Novonorm -
Mot available in US Mot availble in US
Givhiride Avar Avrid \| ovade)
Glimepinde Initizts atlow doss, 1 mg dally Awold
Alpheglucosidase Acarbosa Wet recommended in patients with Awcid
inhibitors SCr =2 mgidL
Migltal Mot recommended in patents with Auicid PIOG LITAZONE
SCr =2 mgidL s . .
Biguan ides Metormin Contraindicated wit kidney dysfunciion Avrid (GI|f|x-P|ond|a-
defined as SCr =1.5 motl in man or i - 1
=14 mg'dL in women Plogtan Dropla)
Meglitinides Repaglinide No dose adjustment necessary Mo dose adustment necessary
By - Initiate at low dose, 60 mg Awcid
befors each meal
Tharolidinadiones ingltazore No deee adjustment necessary Mo dese adustment recessany EXE NATI D E
Mo dose adjustment necessary Mo dose adiusiment necessary
Incretin mimetic enafide Wo dose adjustment necessary Mo dose adustiment necessary
Amylin analog Prrmesde==—=" N dose adjustment nacessary for No data avallable
) GFR 20-50 mlirinA 73 (Byetta's .C

DFP-4 |nhl bitor Shaglptin Reduce dase by 50% (S0mgiday) when Reduce dose by 75% (25 mgiday)
GFR < 50 and = 30 mL/min/1.73 m?
and by 75% (25 maiday} when

GER <30 mUmn/1.T3 SITAGLIPTINE

(Januvia)




KDOQI Clinical Practice Guidelines and Clinical Practice
Recommendations for Diabetes and Chronic Kidney Disease

Table 22. Dosing Adjustments by CKD Stage for Drugs Used to Troat Hyperglycomia

Dosing Recommendation

Dosing Recommendati on

_Class Drug CKD Stages 3, 4 or Kidney Transplant Dialysis
F rst-genergtion Aceiohexamids Avord Aid
sufforyluress
Chlorpropamide Reduce dose by 50% when Aycid
GFR <70 and 250 mLminM1.73 m?
Avoid when GFR <50 mLimin/1. 73 m?
Tolazamide Avod Anid
T Avod Arid
Sacond-gereration Glipeloe Preferred sulfomyures Preferrad sulfonyl
sulfiomyiureas No dose adjustment necassarny No dose adjusiment G LI P IZI D E
G G Preferred sullonyures Preferred sulfonyl
Wo dose adjustment necessary Mo dose adjusiment necessary
Mot available in US Mot avaiable in U3
Givhurida Avord A
Glimepinda Initiate atlow dosa, 1 ma dally Avald
Alphe-glucosidase Acartoss Wt recommended in patients with Aucid
Inhibitors SCr 22 mgidL
Miglitcl Mot recommended in patents with Auvrid
SCr>2 mgidL
Biguanides Matinmin Contraindicated with kidrey dysfunciion Aonid
defined as SCr =1.5 m/il in man or
=14 mgidL in women
Megliinides Repaglinids Mo dose agjustment necessary Mo dose adjustme R E PAG LI N I D E
e Initiate al low dose, 60 mg Avei
,/\\ before each meal
Tharolidinadiones Piogltazore Mo dose adjustment necassary Mo dose adjusim u
\ FRosiglezzone ) No doee adjustmen! necessary No dose adustmy G LITAZON LAR
Incretin mimetic ali Mo dose adjustment necessary Mo dose adjustmi
Amyiin analog Pramiinbda Mo doss sdjustment necessary for Mo dat= availaby
GFR 2050 miLimind 73 m2
DFP-4 Inhibhor Shaglipd Reduce dose by 50% (50ma/day) whan Reducs dose by 75% (4 EX E N ATI D E

GFR <50 and = 30 mLfmin/1.73 m?
and by 75% (25 mg/day) when
GFR <30 mLimin/1. 73 m?

SITAGLIPTINE




Non-insulin regimens

Number of Regimen
injections  complexit

/ ~ Basal insulin only \ 1 Low
(usually with oral agents)

I
i e

\ | I 4
Basal insulin Pre-mixed insulin
+ 1 (mealtime) twice daily Mod.

rapid-acting
insulin injection

Basal insulin

+ =2 (mealtime)
rapid-acting insulin
injections

More flexible Less flexible Flexibility




SDBY’de Insulin Tedavisi

Insulin preparations:
Considerations in hemodialysis patients

IMSUILIN PREFARATION OMSET OF ACTION  PEAK ACTION EFFECTIVE DURATION  DOSING CHANGE
I REMAL FAILURE
Rapid-acting
Regular 3060 min =3 hr &—10hr
Lispro (Humalon) 5—15 min 30390 min 46 hr
Aspart iﬂmrm[mg_ﬁ 5—15 min 3030 rmin A6 hr Pankreasin basal
salgist 0.5U/kg
Long-acting
Meutral protamine 2—4 hr A-10 hr 12-12 hr .

Hanedorn (NPH) Tip Il DM
Glargine (Lantus 2—4 hr Mo & 20-24 hr 0.1-0.25 IU/k
Detemir (Levermir] 34 hr 314 hr 6-23019.9) hr T /kg

0.3-0.4 IU/kg
Premixed
70730 human mix 3060 min 312 hr 12-18 hr
FOF30 aspart mix 5—15 min S0-30 min 12-18 hr
75125 lispro mix 5—15 min 3090 rmin 12-18 hr




DIABETES/METABOLISM RESEARCH AND REVIEWS RESEARCH ARTICLE -

Diabetes Metab Res Rev 2009; 25: 41-49,
Published online in Wiley InterScience (www.interscience. wiley.com) DOIL: 10.1002/dmrr.912

Insulin analogues display IGF-I-like mitogenic and
anti-apoptotic activities in cultured cancer cells

A 231
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SDBY’de Insulin Tedavisi

Insulin preparations:
Considerations in hemodialysis patients

INSLILIN PREPARATION ONWSET OF ACTION  PEAK ACTION EFFECTIVE DURATION  DOSING CHANGE
Inl REMAL FAILLIRE

Rapid-acting

Regular 3060 min =3 hr &—10hr

Lispro (Humalon) 5—15 min 30390 min 46 hr

Aspart iﬂmrm[mg_ﬁ 5—15 min S0-30 min 4-6 hr

Long-acting Tip Il DM
Meutral protamine 24 hr 4-10 hr 12-18 hr 0.1-0.25 1U/kg

Hagedorn (NFH)

Glargine (Lanfus 2—4 hr Mone 20-24 hr 0.3-0.4 IU/kg
Determnir (Levemir] 3-4 hr 314 hr 6—23(19.9) hr

Premixed

70/30 human mix 3060 min 312 hr 12-18 hr

FOF30 aspart mix 5—15 min S0-30 min 12-18 hr

75125 lispro mix 5—15 min 3090 rmin 12-18 hr




e Aclik kan sekeri yiksekse 1-2IU gibi doz artirilir
(yUksek dozlarda %5-10 gibi),

* Doz artirimi haftalik yapilmali,
e GuUnluk kan sekeri izlemi,

e Birincil hekim ile haberlesilmeli,



Aclik kan sekeri hedefte fakat HBA1lc yuksekse
vemek sonrasi degerler de yuksektir
anlamindadir,

0.5-1.0 IU/kg asan uzun etkili instlin dozlar
vardir,

Ogun 6ncesi hizli etkili instlin baslanmali,
Uzun etkili instlin dozu!



Hemodiyaliz sirasinda dikkat
edilmesi gereken hususlar:

Uzun etkili instlini mutlaka uygulamali-doz
atlanmamali,

Diyaliz seansi:

6gun oncesi insilin dozu azaltiimali-atlanmali,
kan sekeri izlemi,

klasik hipoglisemi semptomlari olmayabilir,
Ara 6gun mutlaka verilmeli.



Insulin tedavisinin ince ayari

OrtalamaGlukoz | Insulindozu ____

<70 mg/dI 2 Unite azaltin
70-100 mg/dlI Aynen devam
100-150 mg/dI 2 Unite artirin
150-200 mg/dI 4 Unite artirin

200-250 mg/dI 6 Unite artirin



DIYALIZATTA GLUKOZ

e Genel olarak diyalizat
glukoz icermez.
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Study Period

glukoz eklenebilir.

Special Article

Glucose in the dialysate: Historical
perspective and possible implications?



* Budurumda
diyalizattaki glukoz
yogunlugu ne
olmalidir?

 A.100 mg/dL
e B.200 mg/dL

Avg. Blood Glucose

{(mogfdL)
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Special Article

Glucose in the dialysate: Historical
perspective and possible implications?



200 mg/dL GLUKOZ
DIYALIZAT

Y

ALDOZ REDUKTAZ AKTIVASYONU

° Hiperghsemik diyalizat PROTEIN KINAZ C AKTIVASYONU
pro-inﬂamatuvar AGEs ve OKSIDAN STRES
olabilir. ‘

IL-1B, IL-6, TNF-o’DA ARTMA
IL-10'DA ARTMA
CRP DUZEYINDE ARTMA
* Hipoglisemiye yatkin
hastalarda yine de 200
mg/d L d € ku I Ia ni Ia bi I i r KVS MORBIDITE VE MORTALITESINDE ARTMA

MALNUTRISYON/KAS KATABOLIZMASI
INSULIN DIRENCI
ANEMI

HALSIZLIK
ISTAHSIZLIK
KEMIK DONGUSUNDE HIZLANMA




Diabetic Patients on Peritoneal Dialysis

Ploumis S. Passadakis* and Dimitrios G. Oreopoulost

"‘Department of Nephrology, Medical School, Democritus University of Thrace, Alexandroupolis, Greece, and
tUniversity Health Sciences, The Toronto Western Hospital and University of Toronto, Toronto, Ontario,
Canada

e SAPD-APD?

e GoOrme problemi,

e Gunluk 100-300 gr glikoz emilimi olur,
e |nsulin ihtiyaci artar.



e Surekli glikoz emilimi oldugu icin evde kan
sekeri 6lcumunde gercek aclik degeri elde
edilemez,

e Kan sekerini dlcerken “maltoz”ile etkilesen
yvontemler (glikoz-oksidaz) kullaniimamalidir.

e Tokluk hissi —istahta azalma.

International Journal of Nephrology
Volume 2011, Article ID 914849, 10 pages



* Hiperglisemi....susama hissi artar; UF azalir.
e Volim kontrolinde sikinti yasanabilir,

e Glikoz yukinu azaltmada Icodextrin ve
aminoasitli soltsyonlar (PEN) bir secenektir.



e Periton sivisi mide bosalmasini geciktirebilir,

e Gastroparezisi olan hastalarda dikkatli
olunmalidir.

International Journal of Nephrology
Volume 2011, Article ID 914849, 10 pages



Periton icine insulin uygulamasi
olumsuz yonleri:

Yeterli dagilim saglanamamasi,

Bakteriyal bulas,

Daha yuksek doz,

Insulin emilimi bireysel farkliliklar gésterebilir,

Hepatik subkapsuler steatoz.



e APD uygulanan diyabetik periton diyalizi
hastalarinda kan sekeri regtilasyonu nasil
olmahdir?



SAPD

3 degisim ana 6gltinden 20
dk once yapilmali,

Son degisim ise gece
yatmadan dnce.

Tamponize edilmeli
%1.5...2U

%2.5...4U
%4.25...6U

Basal instlin+6giin 6ncesi

 APD uygulanan diyabetik
periton diyalizi hastalarinda
kan sekeri regulasyonu nasil
olmalidir?



100

Journal of Renal Care 2012



SONUC OLARAK:

* Diyabetik hastalarda tGremiye bagh glikoz
metabolizmasi bozulur ve karmasiklasir,

e Antidiyabetik ilaclarin ve insulinin
farmakokinetigi de etkilenir,

e Yasli ve coklu organ tutulumu olan hastalarda
hipoglisemi siktir; dikkatli olunmali-hastalar
egitilmelidir,



Diyabetik diyaliz hastalarinda hedef degerlere
yonelik randomize kontrolli ¢calisma yoktur,

Hedefler bireysellestirilmelidir,
HBAlc %7.5-8.0, ort kan sekeri 200mg/dL

Glipizid ve repaglinid kullanilabilirse de yine de
insulin tercih edilmelidir (basal+6gin oncesi),

Hasta uyumu ve ekip calismasi cok 6nemlidir.



SONUC OLARAK:

e Diyabetik hastalarda Gremiye bagli glikoz
metabolizmasi bozulur,

e Antidiyabetik ilaclarin ve insulinin
farmakokinetigi de etkilenir,

e Diyabetik diyaliz hastalarinda hedef degerlere
yonelik randomize kontrollt calisma yoktur,




Yasli ve coklu organ tutulumu olan hastalarda
hipoglisemi siktir;dikkatli olunmalidir,

HBAlc %7.5-8.0,

Glipizide ve repaglinid kullanilabilirse de yine
de

Insulin tercih edilmelidir (basal+6gin dncesi),

Hasta uyumu-ekip calismasi-endokrinolog
destegi de cok 6nemlidir.



TURK NEFROLOJi DERNEGI
ULUSAL KAYITLARINA GORE

e Hemodiyaliz merkezlerindeki
diyabetik hasta orani:

— 1991 yilinda: %4
— 2002 yilinda : %18
— 2009 yilinda %32.7



e Diyabetik hastalarda diyabetik olmayanlara gore
prognoz daha kotuddur,

e Bircok organ ve sistem tutulumu ile mtcadele
etmek zorundayiz.



]
NEPHROLOGY

MNephirology 1% (2010 412—418

Review Article

Revievw: Metformin: Potential benefits and use in chronic
kidney disease
HELEMN L PILMORE

Department of Renal Medicine, Auckland City Hospital and University of Auckland, Auckland, MNew Zealand

Table 2 Metabolic effects of metfarmin

M A

Parameter Metabolic effect Reference
of metformin

Weight gain
B
Waist circumference

Leptin

w
U

Plasminogen activator inhibitor-1
LDL cholesterol

Triglycerides

Lipoprotein lipase

HDL chaolesterol

Fibrinogen

Platelet aggregation

Metabolic syndrome

CEe e eaaeed0d

BMI, body mass index; HDL, high density lipoprotein; LDL, low density
lipoprotein.




