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Diyabetik bébrek hastaligi

* Diyabetik hastalarda % 20-40

* Erken tani ve iyi glisemik kontrol 6nemli
* Antidiyabetiklerin guvenli kullanimi

* Glisemik kontrolde zorluklar

» Kardiyovaskuler risk artisi
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Health, United States, 2011: table 51. End-stage renal disease patients,

by selected characteristics: United States, selected years 1980-2010.
Centers for Disease Control and Prevention UNITED STATES RENAL DATA SYSTEM 2016 Annual Data Report

www.cdc.gov/nchs/data/hus/2011/051.pdf https: / /Www.u srds. org /



https://www.cdc.gov/nchs/data/hus/2011/051.pdf

Turkiye’de nedenler benzer mi?
Turk Nefroloji Dernegi veriler;

http://www.nefroloji.org.tr/folders/file/2016 _REGISTRY.pdf

Diabetes mellitus / Diabetes mellitus 2.519 35.36
Tip 1 diabetes mellitus / Type 1 diabetes mellitus 352 4.94 i
C O U d d dld
Tip 2 diabetes mellitus / Type 2 diabetes mellitus 2.167 30.42 Diabetes mellitus / Diabetes mellitus 75 372.75
Hipertansiyon f Hypertension * 1.817 51 Tip 1 diabetes mellitus / Type 1 diabetes mellitus 20 8.73
. . . Tip 2 diabetes mellitus / Type 2 diabetes mellitus 55 24.02
Glomeriilonefrit / Glomerulonephritis 487 6.84
Hipertansiyon / Hypertension * 70 30.57
Polikistik bobrek hastaliklari / Polycystic kidney diseases 350 4.91 Glomeriilonefrit / Glomerulonephritis -6 1135
Amiloidoz / Amyloidosis 156 2.19 Polikistik bobrek hastaliklar / Polycystic kidney diseases 10 4,37
Tubilointerstisyel nefrit / Tubulointerstitial nephritis 99 1.39 Renal tx hastalari o -
Obstriiktif nefropati / Obstructive nephropathy 95 1.33 Hipertansiyon / Hypertension * 270 23.73
Renal vaskuler hastalik / Renal vascular disease 74 1.04 Diabetes mellitus / Diabetes mellitus 215 18.89
Tip 1 diabetes mellitus / Type 1 diabetes mellitus 43 3.78
Diger / Other 571 8.01
Tip 2 diabetes mellitus / Type 2 diabetes mellitus 172 15.11
Etvulojisi b"inmeven J’ Unknown et."oiogy 956 13.42 Glomeriilonefrit / Glomerulonephritis 149 13.09
Toplam / Total 7.124 100.00 Polikistik bobrek hastaliklari / Polycystic kidney diseases 55 4.83
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B O b re k Prognosis of CKD by GFR
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DBH
Glisemik kontrol

* Amac: komplikasyon gelisimi
azaltmak ve ilerleyisini
yavaslatmak

 DBH’da glisemik kontrol
vaklasimi kompleks hale gelir!

* [laclarin giivenli kullanimi
* Degisen ilac metabolizma hizlari
* Kisisellestirilmis tedavi hedefleri
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DBH — Glisemik kontrol takibi — A1c/SBGM ?
Hangi parametre ile takip edilmeli ?

e Standart  Alternatifler
 HbAlc 3-6 ayda 1 * Fruktozamin/Glikolize albiimin
* Evde kan seker takibi (SBGM) * CGMS

* DBH olmayanlardaki gibi

Sabah Sabah Oglen a¢ | Oglen Aksam
ac tok tok tok

Bazen

Bazen

Bazen Bazen

*Egzer5|z veya yogun akt|V|te oncesi *Hlpogllseml semptomlan varsa
*Arac siirme gibi dikkat gerektiren *Hipoglisemiyi dlzelttikten sonra



DBH — Glisemik kontrol takibi
Alc gavenilir mi?

e Karbamilasyon

* Agar-gel eph yontemi ile karbamile Hb
interferensi; yanls yuksek sonucg H bAlC /]\
* Boronat-agaroz kromatografi ve

Tiobarbitlrik asid yontemi tercih

e Eritrosit omrinde azalma

* Hemoliz

* Transflizyonlar
* Asidoz




Kan sekeri takibi icin diger yontemler

* Glikolize albimin
e Daha kisa suire araligi (7-14 gin)
* Proteintri / periton diyalizi; GlUvenilir degil
* Kronik komplikasyonlarla iliskisini gbsteren ¢calisma yok

* Fruktozamin (non-enz glikolize proteinlerin Grint ketoamin)

e Daha kisa suire araligi (7-14 gin)
* Disproteinemi/hipoalbiminemi/periton diyalizi; glivenilir degil

e Konya et al 2013; IV demir ve epo alan DBH; glisemik kontroll en iyi
yansitan marker HbAlc

Peacock TP et al. Comparison of glycated albumin and hemoglobin A(1c) levels in diabetic subjects on hemodialysis. Kidney Int 2008.
Freedman Blet al. Glycated albumin and risk of death and hospitalizations in diabetic dialysis patients. Clin J Am Soc Nephrol 2011.
Freedman Blet al. Relationship between assays of glycemia in diabetic subjects with advanced chronic kidney disease. Am J Nephrol 2010.
Konya J. Use of complementary markers in ...... diabetic kidney disease undergoing iron or erythropoietin treatment. Diabet Med 2013.
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DBH — HbA1c

* Mevcut yontemler icinde halen en iyisi
 *HbAlc 6-7; Non-DBH ile benzer sonuclar
 *HbAlc > 7.5 oldugunda yanlis yliksek sonuclar

Onemli !

* Farkindalik; uygulanan yéntem, bobrek hastaligi ve uygulanan
tedavinin HbAlc élcumu Uzerine etkisi

* Test yontemi; National Glycohemoglobin Standardization Program
(NGSP) tarafindan onaylanmis A1C test yontemleri.

*Joy MS, Cefalu WT, Hogan SL, Nachman PH. Long-term glycemic control measurements in diabetic patients
receiving hemodialysis. Am J Kidney Dis 2002: 39:297.
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http://www.ngsp.org/factors.asp

National Glycohemoglobin
Standardization Program

Karbamile Hb ile interfere
olmayanlar:

Bio-Rad D-10 (short Program)

Bio-Rad D-10 (extended program)
Bio-Rad Variant Il Alc (NU)

Bio-Rad Variant Il Turbo (270-2415/2417)
Bio-Rad Variant Il Turbo 2.0

Diazyme Direct Enzymatic HbAlc
Menarini HA-8160 (Diabetes Mode)
Roche Cobas Integra Gen2

Roche Tina-quant Il on Hitachi

Sebia Capillarys 2 Flex Piercing

Siemens DCA 2000/DCA Vantage

Tosoh G7 Variant Mode

Tosoh G8 Variant Mode (*Denotes software
version 5.24)

Trinity (Primus) Boronate Affinity HPLC

Home

Clinical Use

News About the
NGSP

|IFCC Standardization

A better A1C test means better diabetes care

Obtaining
Certification

Certified Methods
and Laboratories

Factors that Interfere with HbA1c Test Results

CAP GH5
Data Data

HbA1c and eAG  Convert between IFCC, NGSP and eAG

Table 1: Effects of frequently encountered Hb variants and derivatives on HbA1c measurement

Harmonizing Hemoglobin A1 Testing

Enter Monitoring

Links Contact Us

Some interferences for some methods are highlighted in gray indicating that they have been tested using a new stricter criterion of >7% difference at
6 and 9% HbA1c to define clinical significance (13). The other methods were tested using either criteria of =10% at 6 and 9% HbA1c or some other

criteria.

Method
{listed in alphabetical
order by manufacturer)

Interference (Yes/No)

Hb C trait

Hb S
trait

Hb E
trait

Hb D trait

Elevated
HBF

Carh

Abbott Architect ¢
Enzymatic

No 59

No 58

No 59

No 59

Abbott Architect
(Seradyn
immunoassay
reagents)

Yes 12

Yes 12

Abbott Architect
(Abbott
immunoassay
reagents)

Yes 56

Yes 56

Mo <9%
58
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Oglen a¢ | Oglen
tok
SBGM

Bazen Bazen

*Egzer5|z veya yogun akt|V|te oncesi *Hipoglisemi semptomlari varsa
*Arac stirme gibi dikkat gerektiren *Hipoglisemiyi dizelttikten sonra

* instilin veya hipoglisemik etkisi olan OAD kullanan hastalar
* Hipoglisemi etkisi olmayan OAD kullananlarda ?

* Periton diyalizi !!

* Bazi glukometrelerde glukoz disi sekerlerle interferans (izodextrin)
* Yanlis yuksek sonuclar
* Glikoz dehidrojenaz piroloquinolin quinone [GDH-PQQ] enzimi icerenler
e Interferans 2 hafta sirer



DBH — CGMS?
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e 15 hasta, 12 hafta sure

* Diyaliz hastalarinda CGM izlemi
daha sik tedavi degisimleri ve
nihayetinde daha iyi glukoz
kontrolu ile iliskiliydi.

Diabetes Res Clin Pract. 2015 Mar;107(3):348-54.
Effectiveness of continuous glucose monitoring in
dialysis patients with diabetes: the DIALYDIAB pilot
study. Joubert M

28 tip 2 dm —
hemodiyaliz
Bazal-bolus
(detemir+aspart)

* baslangicta toplam 54
saat CGMS ve 3 aylik
takip suresi.

* HbA1c% 8.4 > % 7.6

* Hiperglisemik degerler
% 41 - % 30

* Hipoglisemide artis yok

* Kilo artisi yok

* Insilin dozlarinda ort %
17 artis

Clin Nephrol. 2014 Oct;82(4):240-6.

Continuous glucose monitoring in hemodialyzed
patients with type 2 diabetes: a multicenter pilot

study. Képénékian L

30 evre 3 DBH olan tip 2
diyabet hastasi, 3 ay,
retrospektif

e CGMS(n 14) & SBGM (n
16)

* insilin tedavisi % 90

* HbA1c% 9.9 - 9.1
(CGMS & SBGM farkli
degil)

e CGMSile:
Hiperglisemik sureler
% 65 > % 54 (p 0.03)
* Hipoglisemik streler
% 1.2 > %4.0(p0.17)

Nephrology (Carlton). 2018 Mar;23(3):264-268.
Efficacy of self-monitoring of blood glucose
versus retrospective continuous glucose
monitoring ...Yeoh E
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Tablo 4.3: A1C’yi %1 diisiirmenin komplikasyon ve 6liim risklerini azaltma oranlari

D B H Tip 1 diyabet (DCCT) Tip 2 diyabet (UKPDS)
. s Retinopati riski %35 Diyabete bagli olum %25
G | I Se m I k Nefropati riski %24-44 Tum nedenlere bagli mortalite %7
k | Noropati riski %30 Miyokard infarktusu riski %18
O nt ro - Mikrovaskiler kompl riski %35
h e d eﬂ e ri Kaynaklar- ; Bﬁggggsearch Group. NEJM 1993:329-977.
_ roup. Lancet 1998,352:837.

UKPDS, Kumamoto

DCCT & EDIC * Intensif grupta progresyon daha az
* intensif grupta ort Alc 7.2 & konv ACCORD (A1c 6.4 & 7.5)

grupta % 9.1 * Intensif grupta hipoglisemi ve mortalite
* intensif grupta mikroalbiimindiri riski artisi

olusumu % 34 |, ADVANCE (Alc 6.5 & 7.3)

* intensif grupta progresyon daha yavas ¢ Intensif grupta nefropati % 21 daha az
ancak KVH riskinde azalma yok

VADT (Alc 6.9 & 8.4)
* Intensif grupta KVH gelisimi agisindan fayda
yok



DBH
Glisemik

kontrol
hedefleri

Metaanaliz 2012
Tip 2 DM
Intensif grupta
mikroalbiminuri
makroalbimindiri
olusumu ve
progresyonu
daha dusuk

Arch Intern Med. 2012 May 28;172(10):761-9.
Role of intensive glucose control in development of renal end points in type 2 diabetes
mellitus: systematic review and meta-analysis intensive glucose control in type 2 diabetes. Coca SG

Microalbuminuria

Intensive Therapy Standard Therapy
|

Study or Subgroup Events Total Events Total
ACCORD®14 720 3250 828 3273
ADVANCE!? 1318 5571 1434 5569
Kumamoto®15 5 52 11 50
UKPDS 33'6 368 2277 172 938
UKPDS 34'7 79 342 95 411
VADT!! 43 442 61 463
VA Feasibility Triald 7 42 30 46

Total (95% Cl) 11976 10750
Total events 2631
Heterogeneity: t2=0.01;
Test for overall effect:

W‘ Macroalbuminuria
Intensive Therapy Standard Therapy
|

Study or Subgroup Events Total Events Total
ACCORDB14 195 4397 272 4424
ADVANCE'2 230 5571 292 5569
Kumamoto*15 0 52 4 50
UKPDS 336 72 2277 33 938
VADT! 20 693 36 703
VA Feasibility Trial® 3 24 10 28

Total (95% CI) 13014 11712
Total events 520 647

382 =13%

Heterogeneity: t2=0.00;
Test for overall effect:;

Weight, %  M-H, Random (95% CI)

273
29.3
1.3
19.6
12.2
7.6
2.5

100.0

Weight, %

39.3
42.5
0.2
10.4
6.2
1.4

100.0

Risk Ratio

0.88 (0.80-0.96)
0.92 (0.86-0.98)
0.4 (0.16-1.17)
0.88 (0.75-1.04)
1.00 (0.77-1.30)
0.74 (0.51-1.07)

Risk Ratio
M-H, Random (95% ClI)

-
-
L

— =

| | T 1
0.01 0.1 1 10 100

Favors Intensive Favors Standard

Risk Ratio Risk Ratio
M-H, Random (95% CI) M-H, Random (95% CI)
0.72 (0.60-0.86) [}
0.79 (0.67-0.93) n
0.11(0.01-1.94) ¢
0.90 (0.60-1.35) -
0.56 (0.33-0.96) -

0.35(0.11:1 13)

)

T T T
0.01 0.1 1 10 100
Favors Intensive Favors Standard
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DBH
Glisemik

kontrol
hedefleri

Metaanaliz
2012 Tip 2 DM
Serum kreatinin
dizeyinde Tx2,
ESRD gelisimi
veya renal
nedenli
mortalitede
anlamli fark yok

m Doubling of the Serum Creatinine Level
Intensive Therapy

Standard Therapy

Study or Subgroup Events Total
ACCORDB/14 392 5041
ADVANCE'2 67 5571
UKPDS 3316 7 2150
VADTM 78 882

Total (95% Cl) 13644

Toial events

Events Total

357 5035
61 5569
7 895
78 884
12383

503

Standard Therapy

'B| ESRD
Intensive Therapy
[

Study or Subgroup Events Total
ACCORD®14 138 5119
ADVANCE'2 11 5571
UKPDS 3316 16 2729
UKPDS 3417 2 342
VADTH 7 882

Total (95% Cl) 14643
Total events

Heterogeneity: t2=0.08
Test for overall effect:

Death From Renal Disease
Intensive Therapy

Events Total

151 5115
31 5569
9 1138
2 411
11 884
13117

204

Standard Therapy

Study or Subgroup Events Total
ADVANGCE!2 16 5571
UKPDS 33'6 8 2728
UKPDS 3417 2 342

Total (95% Cl) 8641
Total events 26

Heterogeneity: ©2=0.00:7% =0%

Test for overall effect: 2

Events Total
19 5569
2 1138
1 411
7118
22

Weight, %

62.5
15.6

1.9
20.0

100.0

Weight, %

432
21.2
17.3

4.2
14.1

100.0

Weight, %

793
14.6
6.1

100.0

Risk Ratio

M-H, Random (95% CI)

1.10 (0.96-1.26)
1.10 (0.78-1.55)
0.42 (0.15-1.18)
1.00 (0.74-1.35)

1.06 (0.92-1.22)

|
0.01

Risk Ratio

M-H, Random (95% CI)

0.91 (0.73-1.15)
0.35 (0.18-0.70)
0.74 (0.33-1.67)
1.20 (0.17-8.49)

0.01

Risk Ratio

M-H, Random (95% Cl)

0.84 (0.43-1.64)
1.67 (0.35-7.85)
40N _ A

Risk Ratio
M-H, Random (95% Cl)

[

T i T
0.1 1 10 100
Favors Intensive Favors Standard

Risk Ratio
M-H, Random (95% CI)

| T T |
0.1 1 10 100

Favors Intensive Favors Standard

Risk Ratio
M-H, Random (95% Cl)

| I I
0.1 1 10 100
Favars Intensive Favors Standard
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. . v * Mortalite %7-8 disinda Alc
Evre 3 ve uzerlnde uygun hEdEf deger ? 9201 hemodiyalize > Alc<5x1.35

g girentip 1 ve tip 2 > Alc5-6x1.18
23,296 DM, 46 ay, 3665 6lim,401 ESRD divabet hastasi ; ziz g:; ﬁiels

ESRD olusum Alc 7-9 x1.22, Alc >9 x2.52 2006-2010
> Alc>9 x1.38
A .
3.00 Hazard Ratio (95% CI)
20 N: 670 2696 2771 1599 816 649
" hazard ratio (HR) of all-cause mortality . e Adjusted (p=.01) 4 Unadjusted (p<0.0001)
% 6.5 altinda ve % 8 s
Uizerinde mortalite riski® |16 *
1.6+ (ref)
artiyor 140 -
' 0.75
1.4- 12 3
2 050 <5 5-5.9 6-6.9 7-7.9 8-8.9 9+
o = Initial Aqc
== 3 B
g 2 3.00 Hazard Ratio (95% CI)
1.2+ = N: 382 1935 2062 1287 595 408
: 2.00 - ® Adjusted (p=.05) 4 Unadjusted (p<0.0001)
L4 1.50 #
R R T
1.00 # (e #
0.9 0 0.75
5 6 7 8 9 10 11
HbA1C Value, o 0.50 <5 5-5.9 6-6.9 7-7.9 8-8.9 9+
Mean A4¢

Shurraw. Arch Intern Med. 2011 Nov 28:171(21):1920-7. Ramirez. Diabetes Care. 2012 Dec;35(12):2527-32

L e e
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Evre 3 ve Uzerinde uygun hedef deger ?

Am J Kidney Dis. 2014 Jan;63(1):84-94.

HbA ;. (%) Unadjusted

Baseline
<5.4
5.5-6.4
6.5-7-4
7.5-6.4
=8.5
Mean
£5.4
5.5-6.4
6.5-7-4
7.5°8.4
=8.5

Pooled HR (95% CI) P

1.12 (0.99-1.28)
1.00 (0.80-1.12)
1.00 (reference)
0.84 (0.68-1.03)

0.89 (0.76-1.03)

1.23 (0.97-1.55)
1.02 (0.93-1.13)

1.00 (reference)

0.93 (0.89-0.97)

1.01 (0.97-1.05)

0.08

0.0

0.1

0.1

0.09

0.7

<0.001

0.6

12: P for Heterogeneity Pooled HR (95% CI) P

75%; <0.001

72%; «<0.001

80%; <0.001

71%; <0.001

73%; 0.002

33%; 0.2

0%; 0.8

0%: 0.9

Adjusted @

1.08 (0.79-1.49)

1.01 (0.79-1.28)
1.00 (reference)

1.05 (0.90-1.22)

1.14 (1.09-1.19)

1.09 (0.89-1.34)
0.98 (0.91-1.06)

1.00 (reference)

1.04 (L00-1.08)

1.29 (1.23-1.35)

I?: P for Heterogeneity

0.6 73%; 0.001

0.0 73%; 0.001

0.6 30%; 0.2

<0.001 | 0%; 0.6

0.2 63%; 0.02

0.3 18%: 0.3

0.05 | 0%; 0.9

<0.0010%; 0.5

Glycated hemoglobin and risk of death in diabetic patients
treated with hemodialysis: a meta-analysis. Hill CJ

* 10 (9 gozlemsel, 1

randomize calisma
verileri ile
metaanaliz,
83.684 hasta)

Yiksek seviyeler
(2% 8,5) artmis
mortalite riski ile
iliskilidir.

Cok dusuk
duzeyleri de (<%
5.4) artmis
mortalite riski ile
iliskili olabilir


https://www.ncbi.nlm.nih.gov/pubmed/23958400
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DBH — Glisemik kontrol hedefleri

* Hipoglisemi ile iliskili riskler
* Yaralanma
* Miyokard enfarktisu
* Nobet
* [nme
* Olim

I Diyaliz hastalarinda non-diyaliz DBH olanlara
gore Ozellikle de diyaliz 6ncesi yememe gibi
diyet alimi dlzensizlikleri olanlarda risk yUksek

Riskli hasta grubu

Duzensiz yasam

Yaslilar

Dlzensiz beslenme
aliskanhklari

Insulin ve stlfoniltreler
KBH

Siddetli hipoglisemi oykisu
Hipoglisemiyi farkedememe
Cocuklar



TABLO 4.1: Glisemik kontrol hedefleri

Hedef!

Patient/Disease Features

Risk of hypoglycemia/drug adverse effects

<%7 Disease Duration

A1C (<53 mmol/mol)

newly diagnosed long-standing

Life expectancy - ——

long short

Usually not
modifiable

"Glisemik hedefler bireysellestirilmelidir. Hastanin yasam beklenti suresi, diyabet yasi, hipoglisemi riski,
diyabet komplikasyonlari ve eslik eden diger hastaliklarina gore belirlenmeli, gerekirse daha esnek glisemik
kontrol hedeflenmelidir.

Important comorbidities
absent Few/mild severe

Established vascular complications -

absent Few/mild severe
T E I\/I D 2 O 1 7 Patient attitude & expected

highly motivated, adherent, excellent less motivated, nonadherent, poor
treatment efforts seqf-gare capabilities self-care capabilities

Resources & support system - —s———

A DA 2 O 1 4 readily available limited
Diabetic Kidney Disease: A Report s b, s e’ A D A ! O 1 8
Fl’on’l an ADA C OnS@nSUS lan H. de Boer,” Jordi Goldstein-Fuchs,”

irl B. Hfrsu'],7 Kamyar KDFuﬂinr-Zadeh,s

Potentially
modifiable

3

Conference ey el
Digbetes Care 2014;37:2864-2883 | DOI: 10.2337/dc14-1296 Joshua J. NEuml‘Hfl; -:;;m:f bz.h :ﬁﬁ
Hyperglycemia Goal is A1C << 7% Al1C <8% wheh GFR <860 mL/min/1.73 m" due to increased
A goal of << 6.5% may be appropriate in early-onset diabetes risks of hypoglycemia
in_vounger satients Imprecision of ALC with CKD strengthens reliance of SMBG
Treatment consists of lifestyle modification, oral in making treatment decisions
medications, and injectable medications, including Doses of insulin and other injectable and oral medications
insulin used to lower blood glucose often need to be reduced for

eGFR <60 mL/min/173 m”




Comprehensive risk analysis:
FRAILTY of ONE of the following:

* Risk for hypoglycaemia (see Figure 5)

* Poor motivation and attitude of patient

* Decreased general life expectancy

* Cardiovascular disease

* Presence of micro-vascular complications

“ wmams ]  ERA-EDTA-ERBP
%85 2015

no
' % 6.5
Lifestyle only yes
or < 53 mmol/mol ‘
Therapy with low hypoglycaemia risk
" % 7.5
yes
Diabetes duration > 10 years » <64 mmol/mol ‘
% 7
no » <58 mmol/mol ‘

Clinical Practice Guideline on management of
patients with diabetes and chronic kidney
disease stage 3b or higher (eGFR< 45

mL/min). Nephrology Dialysis Transplantation.

2015 Apr 30;30(suppl_2):ii1-42.

* Short-acting SU derivates or
SU derivates with inactive
metabolites

* Meglitinides

Hypoglycaemia risk



https://www.uptodate.com/contents/management-of-hyperglycemia-in-patients-with-type-2-diabetes-and-pre-dialysis-chronic-kidney-disease-or-end-stage-renal-disease/abstract/18

DBH — Glisemik kontrol hedefleri

Komplikasyonlarda Hipoglisemi
lyilesme riski

European Renal Association & European Dialysis And Transplant .
Association (ERA-EDTA) European Renal Best Practice (ERBP)
National Kidney Foundation Kidney Disease Outcomes Quality .

Initiative (K/DOQ)I) / Kidney Disease: Improving Global Outcomes (KDIGO)

En iyi fayda/zarar
KIDIGO 2012 & KDOQI 2012

=% 7
ERA-EDTA-ERBP 2015

% 7-8.5
ADA & TEMD 2017-18

% 6.5-8

Clinical Practice Guideline on management of patients with diabetes

and chronic kidney disease stage 3b or higher (eGFR< 45 mL/min).

Nephrology Dialysis Transplantation. 2015 Apr 30:30(suppl 2):1i1-42.

National Kidney Foundation. KDOOI Clinical Practice Guideline for

Diabetes and CKD: 2012 Update. Am J Kidney Dis 2012: 60:850.

KDIGO 2012 Clinical Practice Guideline for the Evaluation and

Management of Chronic Kidney Disease. Kidney Int Sup 2013; 3(1)



https://www.uptodate.com/contents/management-of-hyperglycemia-in-patients-with-type-2-diabetes-and-pre-dialysis-chronic-kidney-disease-or-end-stage-renal-disease/abstract/18

DBH — Diyabet tedavisi

* Non-farmakolojik

* Farmakolojik
e Insulin dis
* Insilin



DBH — Diyabet Tedavisi — OAD - Metformin



https://www.ncbi.nlm.nih.gov/pubmed/20393934
https://www.ncbi.nlm.nih.gov/pubmed/20393934
https://www.ncbi.nlm.nih.gov/pubmed/20393934
https://www.ncbi.nlm.nih.gov/pubmed/20393934
https://www.ncbi.nlm.nih.gov/pubmed/20393934
https://www.ncbi.nlm.nih.gov/pubmed/20393934
https://www.ncbi.nlm.nih.gov/pubmed/20393934
https://www.ncbi.nlm.nih.gov/pubmed/?term=Salpeter SR[Author]&cauthor=true&cauthor_uid=20393934
https://www.ncbi.nlm.nih.gov/pubmed/?term=Salpeter SR[Author]&cauthor=true&cauthor_uid=20393934
https://www.ncbi.nlm.nih.gov/pubmed/?term=Salpeter SR[Author]&cauthor=true&cauthor_uid=20393934
https://www.ncbi.nlm.nih.gov/pubmed/?term=Greyber E[Author]&cauthor=true&cauthor_uid=20393934
https://www.ncbi.nlm.nih.gov/pubmed/?term=Greyber E[Author]&cauthor=true&cauthor_uid=20393934
https://www.ncbi.nlm.nih.gov/pubmed/?term=Greyber E[Author]&cauthor=true&cauthor_uid=20393934
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pasternak GA[Author]&cauthor=true&cauthor_uid=20393934
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pasternak GA[Author]&cauthor=true&cauthor_uid=20393934
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pasternak GA[Author]&cauthor=true&cauthor_uid=20393934
https://www.ncbi.nlm.nih.gov/pubmed/?term=Salpeter EE[Author]&cauthor=true&cauthor_uid=20393934
https://www.ncbi.nlm.nih.gov/pubmed/?term=Salpeter EE[Author]&cauthor=true&cauthor_uid=20393934
https://www.ncbi.nlm.nih.gov/pubmed/?term=Salpeter EE[Author]&cauthor=true&cauthor_uid=20393934
https://www.ncbi.nlm.nih.gov/pubmed/7555503
https://www.ncbi.nlm.nih.gov/pubmed/7555503
https://www.ncbi.nlm.nih.gov/pubmed/7555503
https://www.ncbi.nlm.nih.gov/pubmed/7555503
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lalau JD[Author]&cauthor=true&cauthor_uid=7555503
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lalau JD[Author]&cauthor=true&cauthor_uid=7555503
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lalau JD[Author]&cauthor=true&cauthor_uid=7555503
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lacroix C[Author]&cauthor=true&cauthor_uid=7555503
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lacroix C[Author]&cauthor=true&cauthor_uid=7555503
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lacroix C[Author]&cauthor=true&cauthor_uid=7555503
https://www.ncbi.nlm.nih.gov/pubmed/?term=Compagnon P[Author]&cauthor=true&cauthor_uid=7555503
https://www.ncbi.nlm.nih.gov/pubmed/?term=Compagnon P[Author]&cauthor=true&cauthor_uid=7555503
https://www.ncbi.nlm.nih.gov/pubmed/?term=Compagnon P[Author]&cauthor=true&cauthor_uid=7555503
https://www.ncbi.nlm.nih.gov/pubmed/?term=de Cagny B[Author]&cauthor=true&cauthor_uid=7555503
https://www.ncbi.nlm.nih.gov/pubmed/?term=de Cagny B[Author]&cauthor=true&cauthor_uid=7555503
https://www.ncbi.nlm.nih.gov/pubmed/?term=de Cagny B[Author]&cauthor=true&cauthor_uid=7555503
https://www.ncbi.nlm.nih.gov/pubmed/?term=de Cagny B[Author]&cauthor=true&cauthor_uid=7555503
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rigaud JP[Author]&cauthor=true&cauthor_uid=7555503
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rigaud JP[Author]&cauthor=true&cauthor_uid=7555503
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rigaud JP[Author]&cauthor=true&cauthor_uid=7555503
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bleichner G[Author]&cauthor=true&cauthor_uid=7555503
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bleichner G[Author]&cauthor=true&cauthor_uid=7555503
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bleichner G[Author]&cauthor=true&cauthor_uid=7555503
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chauveau P[Author]&cauthor=true&cauthor_uid=7555503
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chauveau P[Author]&cauthor=true&cauthor_uid=7555503
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chauveau P[Author]&cauthor=true&cauthor_uid=7555503
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dulbecco P[Author]&cauthor=true&cauthor_uid=7555503
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dulbecco P[Author]&cauthor=true&cauthor_uid=7555503
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dulbecco P[Author]&cauthor=true&cauthor_uid=7555503
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gu%C3%A9rin C[Author]&cauthor=true&cauthor_uid=7555503
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gu%C3%A9rin C[Author]&cauthor=true&cauthor_uid=7555503
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gu%C3%A9rin C[Author]&cauthor=true&cauthor_uid=7555503
https://www.ncbi.nlm.nih.gov/pubmed/?term=Haegy JM[Author]&cauthor=true&cauthor_uid=7555503
https://www.ncbi.nlm.nih.gov/pubmed/?term=Haegy JM[Author]&cauthor=true&cauthor_uid=7555503
https://www.ncbi.nlm.nih.gov/pubmed/?term=Haegy JM[Author]&cauthor=true&cauthor_uid=7555503

ADA/TEMD |Doz ENETLEY)

DBH - Dlyabet modifikas. | kullanma
Tedavisi — OAD eGFR eGFR
Metfo rmin Metformin 45-60: % 50 <45

* GFR > 60 ml/dak/1.73m? D Doz distirme gerekli degil
* GFR 45-59 ml/dak/1.73m? @@ Doz rediiksiyonu + yakin takip

* GFR 30-44 ml/dak/1.73m? B Doz rediiksiyonu (% 50)/maks 1
gr gun — yeni metformin baslama
+ yakin takip

e GFR <30 ml/dak/1.73m? B Metformin kesilmeli

**Diyaliz hastalarinda kullanilmamali

*** sepsis / sok, hipotansiyon, akut miyokard enfarktiisti, radyografik kontrast veya
diger nefrotoksik aianlarin kullanimi varsa kesilmeli



DBH — Diyabet Tedavisi — OAD
SulfonilUreler: Glipizid, Glimeprid, Gliburid, Gliklazid

* SFU ve metabolitleri renal yolla atilir ADA/TEMD | Doz Baslama /
. i f sk modifikas. |kullanma
ipoglisemi riski oGER oGFR

Gliklazid 15-30: % 50 <15

 Glipizid: Bluyuk oranda karacigerden

metabolize edilir |

: : : : Ipizi 15-30: % 1

* Glimeprid/Gliburid; renal yolla atilan Glipizia NG IS

aktif metabolitler nedeniyle GFR < 60

hastalarda belirgin risk artisi Glimeprid 30-60: 1 <30
* Proteinlere giicli baglanma mg/gun
* Beta blokerler, salisilat ve warfarin Glibenklamid 30-60: %50 <60

serbest SU dlzeylerini arttirirlar (Gliburid) <30



DBH — Diyabet Tedavisi — OAD
Glinidler: Nateglinid, Repaglinid

* Kisa etkili instlin salgilatimi
* Hipoglisemi riski +
* Diyaliz hastasinda kullanim ?

Repaglinid

Nateglinid
* Nateglinid;
 Aktif metaboliti renal atilima sahip

* Diyalizle uzaklastirilabilir (diyaliz hastalarinda
kullanilabilir)

* Repaglinid;
* Hapatik metabolizasyon, aktif metabolit yok.

 DBH’de daha glvenli ancak en dusik dozla
baslanmali ve GFR<30 ise dikkatli olunmali

En dustk
dozla basla

En disuk
dozla basla

<15

<15



DBH — Diyabet Tedavisi — OAD
Tiazolidinedionlar; Pioglitazon

ADA/TEMD |Doz EHETNEY)

modifikas. | kullanma
eGFR eGFR

Pioglitazon - <30

e Karacigerde metabolize olur
* Hipoglisemi riski yok

* Sivi retansiyonu riski +
e Kirik riski +
* Mesane tm riski ?

* Doz degisikligi gerekli degil

* Proteinlere yuksek baglanma
(hemodiyalizden etkilenmez)



DBH — Diyabet Tedavisi — OAD
Alfa glukozidaz inh; Akarboz, Miglitol FaLYALE P ESELY: GEHEEY

modifikas. | kullanma
eGFR eGFR

<25

* Akarboz sistemik dolasima gecis <
% 2, aktif metabolit + Akarboz

* Renal fonk bozuklugunda akarboz ve
metabolit seviyesi ylkselir

* Miglitol > % 95 renal atilim (GFR <
25 ise kullanilmamal)

* Veri olmadigindan kreatinin > 2
mg/dl oldugunda kullanilmamali

* Diyaliz hastalarinda onerilmiyor



DBH — Diyabet Tedavisi — OAD
DPP4i; sitagliptin, saxagliptin,
inagliptin, alogliptin

ADA/TEMD |Doz Baslama /

modifikas. | kullanma
eGFR eGFR

Sitagliptin 30-60: % 50 <30

e Sitagliptin; % 80 renal atilim

* Linagliptin; renal atilimi disuk
(% 6)

Vildagliptin 15-60: % 50 <15
* Kalb yetmezliginde dikkat

* Veriler yetersiz Saksagliptin ~ 15-60: % 50 <15
* Linagliptin disinda doz
modifikasyonu gerekli

* Diyalizde doz modifikasyonu ile
kullanilabilirler

Linagliptin - <15



DBH — Diyabet Tedavisi
GLP1a; exenatid, liraglutid

* Exenatid
* Exenatidle GFR azalmasi bildirimleri +
* Diyaliz hastalarinda kullanilmamali

* Liraglutid
* Renal yolla metabolize edilmiyor
* Doz reduksiyonu gerekli degil
* Ancak yeterli veri yok

* Diyaliz hasatalarinda kullanimi ?
e Calisma suruyor

ADA/TEMD

Exenatid

Liraglutid

Doz Baslama /
modifikas. | kullanma
eGFR eGFR

30-50: % 50 <30

<50



DBH — Diyabet Tedavisi — OAD
SGLT2i; Dapagliflozin, Canagliflozin,

Empagliflozin

* Hipoglisemi riski monoterapide
duisuk

e \/eri az

e intravaskiler volim
kontraksiyonu

 GFR dusmesiile beraber
etkinlikte azalma

* Loop ditretiklerle etkilesim

* Diyaliz hastalarinda
kullanilmamall

ADA/TEMD

Dapagliflozin

Canagliflozin

Empagliflozin

Doz Baslama /
modifikas. | kullanma
eGFR eGFR

<60

45-60: % 50 <45

- <45



EDTA
ERBP
2015

Sulfonylureas

a-gluc
inhibitors

DPP-IV
inhibitors

Incretin
Mimetics

SGLT-2
inhibitors

CKD-4 J CKD-5ND CKD-5D

Consider carefully/Awaiting further data

o e ascmonga sovmgr
croronsmia: Wosdmmens | oo g

Acetohexamide

Tolazamide

Glipizide

icazide
Glyburide

Glimepiride

Nateglinide

Acarbose

Pioglitazone
Sitagliptin

Vildagliptin

Linagliptin D adjusts
Alogliptin No adjustments Reduce to 12,5 mg/daily

Liraglutide  Limited experlence available
I T E————— Noce
Pramlintide Umnedexpeﬁeneeavallab!e
Dapagliflozin  Limited experience available
I s cxsiasr i

Empaglifiozin  Limited experience available




DBH — Diyabet
Tedavisi - Instlin

e Instilin T1/2 uzar, instlin ihtiyac
azalir
* Doz modifikasyonu yapilmali

e Gastrointestinal faktorler

* Gastrik bosalma siresi 7 beslenme
problemleri

* Postprandiyal uygulama daha faydali

olabilir

* Diyalizat icerikleri

> insiilin klirensi

» Renal glukoneogenez

\J

» Alimive emilimi
etkileyen Gl faktorler

» Azalmis ilag klirensi

Hipoglisemi Hiperglisemi

> insulin rezis T
> insulin sekresyonu 4

» Diyalizattan glukoz
absorpsiyonu

» Metabolik
komplikasyonlar




DBH — Diyabet
Tedavisi - Insulin

Glinliik toplam insulin dozu:
GFR 10-50 mL/dak = % 25 azalt
GFR <10 mL/dak = % 50 azalt

Diabetes Care. 2012 Oct;35(10):1970-4.
A randomized trial of two weight- based doses of insulin glargineand glulisine in hospitalized
subjects with type 2 diabetes and renal insufficiency. Baldwin D

* Hastanede yatan 107 tip 2 diyabet hastasi GFR < 45

e Hedef glukoz diizeyi (100-180 saglanma orani
acisindan fark yok

* Hipoglisemi % 30 (0.5 U/kg) & % 15.8 (0.25 U/kg)
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Non-diyaliz

Hemodiyaliz

Non-farmakolojik tedaviler

Periton Diyalizi

Diyet, egzersiz, kilo kontroli. Tuz, protein ve sivi kisitlamasi ac¢isindan dikkat !

Non-inslin
* Kisa etkili SU (glipizid) veya
Repaglinid distk doz
* Metformin GFR > 45 ise (GFR
30-45 ?)
e Diger ajanlarda veri yetersiz ilk
secenek olmamali
insulin

* Prensipler ve protokoller Non-
DBH’deki gibi

* GFR’ye gore doz modifikasyonu
onerilir

* Instlin ayarlamasi genellikle
ampiriktir

Farmakolojik tedavi

Non-insulin ajanlarda veri
yetersizligi ve eliminasyondaki
degisiklikler nedeniyle instlin
tedavisi genelde tercih edilir
Cogu OAD kontrendike

OAD tercihinde glipizid ve
repaglinid

insilin tedavi prensipleri genel
diyabet tedavisi ile ayni

Doz % 50 azaltilmali

Insiilin tedavi rejimi ve preparat
secimi agisindan gorus birligi yok

e Cogu hastada insulin tedavisi
gerekli

* intraperitoneal insilin tercih
edilmiyor

CAPDsureleri ve 6glin zamanlari
degisken,

bakteriyel kontaminasyon
instlin kaybi (x2 instlin
gereksinimi)

peritoneal fibroblastik
proliferasyon

olumsuz lipid profili (HDL
dusukltgu, trig yiksekligi)



DBH — Glisemi yonetimi Periton diyalizi hastalari

* High transporters

e Hizl glukoz yiiklenmesi = Peritoneal kinetiklerdeki degisimler
« hiperglisemi Perioneal denge testi
 yetersiz diyaliz-ultrafiltrasyon Peritoneal equilibration test
e 0dem
e Gece diyalizine gecmeleri o/po  Clucose o/p  Creatinine
faydall T High
e Karbonhidrat koruyucu T High avo
diyalizatlar ow T o e
* Glukoz polimerleri v e 04 7 o

High avg

* |lcodextrin % 2.5 dekstroz kadar
karbonhidrat yuku, % 4.25
dextroz kadar ultrafiltrasyon Hours

 Aminoasid iceren diyalizatlar




DBH — sorunlu durumlar

* Hiperglisemi
* Cogunlukla neden yanlis insulin
dozlari veya uyumsuzluk

* insilin absorbsiyonundaki
yetersizlikler

 Siddetli hiperglisemi ve DKA

* Hipovolemi beklenmez bu
nedenle cok yliksek glisemi
degerlerine karsin minimal
semptomlar

e Hiperpotasemi !!l, hiponatremi,
intravaskuler sivi ekspansiyonu

e Hipoglisemi (Sik ve direncli)

* Dusuk kalori alimi, infeksiyon ve malign
durumlar

e Uzun etkili antidiyabetikler ve
kontreglilatuar yaniti bozan ajanlar (beta
bloker gibi) kullanilmamali




Sonuc

* DBH insulin direnci ve metabolizmasindaki degisiklikler nedeniyle
glisemik kontrol komplike olur

* Glisemik kontrolde bazi olumsuzluklara karsin HbAlc tercih edilecek
yontem, hedef = % 7

* Farmakolojik tedavide glivenli ve uygun ajan secimi dikkatli ve uzman
degerlendirmesi gerektirir

* Kisa etkili SU/glinidler tercih edilmekle birlikte ESRD hastalarinda
cogunlukla doz modifikasyonu ile birlikte instlin tedavisi gereklidir

* Diyaliz hastalarinda glisemik kontroli bozan diger faktorlere dikkat
edilmelidir
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