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Bölüm
13 SON DÖNEM BÖBREK HASTALIĞINDA 

YAKLAŞIM ve YÖNETIM

Emin Murat AKBAŞ1

GIRIŞ

Son dönem böbrek hastalığı (SDBH), böbreklerin günlük yaşamın ihtiyaçlarına 
cevap vererek şekilde yeterli çalışamadıkları durumdur. SDBH genellikle kronik 
böbrek hastalığının ardından ortaya çıkar ve önemli, yaşamı tehdit eden hasta-
lıklardan biridir. Topluma çok büyük bir psikososyal ve ekonomik yük getirmek-
tedir.

Tip 2 diyabet (DM), kronik böbrek hastalığı (KBH) ve SDBH’nın en yaygın 
nedenidir(1, 2). Amerika Birleşik Devletleri’nde, tip 2 DM’li bireylerin >% 40’ında 
diyabetik böbrek hastalığı (DBH) olduğu ifade edilmektedir (3).  Hem diyabet hem 
de KBH, artmış kardiyovasküler risk ile sinerjistik olarak ilişkilidir.

SDBH’lı hastalarda DM prevalansının yüksek olması, DBH’ının önlenmesi ve 
yönetimi hakkında daha fazla farkındalık oluşturmak gerekliliğini ortay koymak-
tadır. Bu hususa ek olarak SDBH’ında DM yönetimi de hasta grubunun, ilaç kısıt-
lılıklarının ve renal replasman tedavisinin getirdiği zorluklar nedeni ile farklılık 
oluşturmakta ve ek bilgi ve tecrübe ihtiyacı doğurmaktadır. Diyabetik nefropati 
ve bu patolojiye yönelik yaklaşımlar (bkz. Diyabetik Nefropatili Hastaya Yakla-
şım ve Yönetim) ayrı bir bölümde anlatılmaktadır. Bu bölümde SDBH’da diyabetli 
hastada hiperglisemi yönetimi ele alınacaktır.

1	 	Doç.	Dr.,	Erzincan	Binali	Yıldırım	Üniversitesi,	Tıp	Fakültesi,	İç	Hastalıkları	A.D.,	Endokrinoloji	ve	Meta-
bolizma	Hastalıkları,	dremakbas@hotmail.com	



Vakalarla Diyabet

- 126 -

KAYNAKÇA
1. Afkarian M, Zelnick LR, Hall YN, Heagerty PJ, Tuttle K, Weiss NS, et al. Clinical manifestations 

of kidney disease among US adults with diabetes, 1988-2014. JAMA : the journal of the Ameri-
can Medical Association. 2016;316(6):602-10.

2. Collins AJ, Foley RN, Herzog C, Chavers BM, Gilbertson D, Ishani A, et al. Excerpts from 
the US renal data system 2009 annual data report. American Journal of Kidney Diseases. 
2010;55(1):A6-A7.

3. Bailey RA, Wang Y, Zhu V, Rupnow MF. Chronic kidney disease in US adults with type 2 dia-
betes: an updated national estimate of prevalence based on Kidney Disease: Improving Global 
Outcomes (KDIGO) staging. BMC research notes. 2014;7(1):415.

4. Stumvoll M, Meyer C, Mitrakou A, Gerich J. Important role of the kidney in human carbohyd-
rate metabolism. Medical hypotheses. 1999;52(5):363-6.

5. Stumvoll M. Glucose production by the human kidney--its importance has been underesti-
mated. Nephrology, dialysis, transplantation: official publication of the European Dialysis and 
Transplant Association-European Renal Association. 1998;13(12):2996-9.

6. Duckworth WC, Kitabchi AE. Insulin metabolism and degradation. Endocrine reviews. 
1981;2(2):210-33.

7. Ferrannini E, Wahren J, Faber O, Felig P, Binder C, DeFronzo RA. Splanchnic and renal meta-
bolism of insulin in human subjects: a dose-response study. American journal of physiology-en-
docrinology and metabolism. 1983;244(6):E517-E27.

8. Rabkin R, Ryan M, Duckworth WC. The renal metabolism of insulin. Diabetologia. 
1984;27(3):351-7.

9. Iglesias P, Díez JJ. Insulin therapy in renal disease. Diabetes, Obesity and Metabolism. 
2008;10(10):811-23.

10. Sechi LA, Catena C, Zingaro L, Melis A, De Marchi S. Abnormalities of glucose metabolism in 
patients with early renal failure. Diabetes. 2002;51(4):1226-32.

11. Alvestrand A. Carbohydrate and insulin metabolism in renal failure. Kidney international 
Supplement. 1997;62:S48-52.

12. Alvestrand A, Mujagic M, Wajngot A, Efendic S. Glucose intolerance in uremic patients: the 
relative contributions of impaired beta-cell function and insulin resistance. Clinical nephrology. 
1989;31(4):175-83.

13. Liao M-T, Sung C-C, Hung K-C, Wu C-C, Lo L, Lu K-C. Insulin resistance in patients with 
chronic kidney disease. BioMed research international. 2012;2012.

14. Mak RH. Effect of recombinant human erythropoietin on insulin, amino acid, and lipid meta-
bolism in uremia. The Journal of pediatrics. 1996;129(1):97-104.

15. Reaich D, Channon S, Scrimgeour C, Daley S, Wilkinson R, Goodship T. Correction of acidosis 
in humans with CRF decreases protein degradation and amino acid oxidation. American Jour-
nal of Physiology-Endocrinology and Metabolism. 1993;265(2):E230-E5.

16. McCaleb ML, Izzo MS, Lockwood D. Characterization and partial purification of a factor 
from uremic human serum that induces insulin resistance. The Journal of clinical investigation. 
1985;75(2):391-6.

17. Dzurik R, Spustova V, Lajdova I. Inhibition of glucose utilization in isolated rat soleus muscle 
by pseudouridine: implications for renal failure. Nephron. 1993;65(1):108-10.

18. MAK RH, TURNER C, THOMPSON T, HAYCOCK G, CHANTLER C. The effect of a low 
protein diet with amino acid/keto acid supplements on glucose metabolism in children with 
uremia. The Journal of Clinical Endocrinology & Metabolism. 1986;63(4):985-9.

19. Hotamisligil GS, Arner P, Caro JF, Atkinson RL, Spiegelman BM. Increased adipose tissue exp-
ression of tumor necrosis factor-alpha in human obesity and insulin resistance. The Journal of 
clinical investigation. 1995;95(5):2409-15.

20. Chang E, Donkin SS, Teegarden D. Parathyroid hormone suppresses insulin signaling in adipo-
cytes. Molecular and cellular endocrinology. 2009;307(1-2):77-82.



Vakalarla Diyabet

- 127 -

21. Ix JH. Hemoglobin A1c in hemodialysis patients: should one size fit all? : Am Soc Nephrol; 
2010.

22. Burmeister JE, Scapini A, da Rosa Miltersteiner D, da Costa MG, Campos BM. Glucose-added 
dialysis fluid prevents asymptomatic hypoglycaemia in regular haemodialysis. Nephrology Di-
alysis Transplantation. 2007;22(4):1184-9.

23. Takahashi A, Kubota T, Shibahara N, Terasaki J, Kagitani M, Ueda H, et al. The mechanism of 
hypoglycemia caused by hemodialysis. Clinical nephrology. 2004;62(5):362-8.

24. Blake PG. Icodextrin: fifteen years and counting. Peritoneal Dialysis International. 
2009;29(4):367-9.

25. De Marchi S, Cecchin E, Camurri C, Quaia P, Raimondi A, Donadon W, et al. Origin of Gl-
ycosylated Hemoglobin Al in Chronic Renal Failure. The International journal of artificial or-
gans. 1983;6(2):77-82.

26. De Marchi S, Cecchin E, Basile A, Donadon W, Lippi U, Quaia P, et al. More on the Increase of 
Hemoglobin Ai in Chronic Renal Failure: The Role of Acidosis. Nephron. 1983;35(1):49-53.

27. Tzamaloukas AH. Interpreting glycosylated hemoglobin in diabetic patients on peritoneal di-
alysis. Advances in Peritoneal Dialysis. 1996;12:171-5.

28. Weykamp CW, Miedema K, de Haan T, Doelman CJ. Carbamylated hemoglobin interference in 
glycohemoglobin assays. Clinical chemistry. 1999;45(3):438-40.

29. Flückiger R, Harmon W, Meier W, Loo S, Gabbay KH. Hemoglobin carbamylation in uremia. 
New England Journal of Medicine. 1981;304(14):823-7.

30. Uzu T, Hatta T, Deji N, Izumiya T, Ueda H, Miyazawa I, et al. Target for glycemic control in type 
2 diabetic patients on hemodialysis: effects of anemia and erythropoietin injection on hemog-
lobin A1c. Therapeutic Apheresis and Dialysis. 2009;13(2):89-94.

31. Nurko S. Anemia in chronic kidney disease: causes, diagnosis, treatment. Cleveland Clinic jour-
nal of medicine. 2006;73(3):289.

32. Inoue K, Goto A, Kishimoto M, Tsujimoto T, Yamamoto-Honda R, Noto H, et al. Possible 
discrepancy of HbA1c values and its assessment among patients with chronic renal failure, 
hemodialysis and other diseases. Clinical and experimental nephrology. 2015;19(6):1179-83.

33. Williams M, Lacson Jr E, Teng M, Ofsthun N, Lazarus J. Hemodialyzed type I and type II di-
abetic patients in the US: characteristics, glycemic control, and survival. Kidney international. 
2006;70(8):1503-9.

34. Okada T, Nakao T, Matsumoto H, Shino T, Nagaoka Y, Tomaru R, et al. Association between 
markers of glycemic control, cardiovascular complications and survival in type 2 diabetic pa-
tients with end-stage renal disease. Internal medicine. 2007;46(12):807-14.

35. Shurraw S, Majumdar SR, Thadhani R, Wiebe N, Tonelli M, Network AKD. Glycemic control 
and the risk of death in 1,484 patients receiving maintenance hemodialysis. American Journal 
of Kidney Diseases. 2010;55(5):875-84.

36. Navaneethan SD, Schold JD, Jolly SE, Arrigain S, Winkelmayer WC, Nally Jr JV. Diabetes cont-
rol and the risks of ESRD and mortality in patients with CKD. American Journal of Kidney 
Diseases. 2017;70(2):191-8.

37. Ricks J, Molnar MZ, Kovesdy CP, Shah A, Nissenson AR, Williams M, et al. Glycemic control 
and cardiovascular mortality in hemodialysis patients with diabetes: a 6-year cohort study. Di-
abetes. 2012;61(3):708-15.

38. Kalantar-Zadeh K, Kopple JD, Regidor DL, Jing J, Shinaberger CS, Aronovitz J, et al. A1C and 
survival in maintenance hemodialysis patients. Diabetes care. 2007;30(5):1049-55.

39. Hill CJ, Maxwell AP, Cardwell CR, Freedman BI, Tonelli M, Emoto M, et al. Glycated hemoglo-
bin and risk of death in diabetic patients treated with hemodialysis: a meta-analysis. American 
Journal of Kidney Diseases. 2014;63(1):84-94.

40. American Diabetes Association A. Glycemic targets: standards of medical care in diabe-
tes—2019. Diabetes care. 2019;42(Supplement 1):S61-S70.



Vakalarla Diyabet

- 128 -

41. Group GD, Bilo H, Coentrão L, Couchoud C, Covic A, De Sutter J, et al. Clinical Practice Gui-
deline on management of patients with diabetes and chronic kidney disease stage 3b or higher 
(eGFR< 45 mL/min). Nephrology Dialysis Transplantation. 2015;30(suppl_2):ii1-ii142.

42. Levin A, Stevens PE, Bilous RW, Coresh J, De Francisco AL, De Jong PE, et al. Kidney Disea-
se: Improving Global Outcomes (KDIGO) CKD Work Group. KDIGO 2012 clinical practice 
guideline for the evaluation and management of chronic kidney disease. Kidney International 
Supplements. 2013;3(1):1-150.

43. Hodge M, McArthur E, Garg AX, Tangri N, Clemens KK. Hypoglycemia incidence in older 
adults by estimated GFR. American Journal of Kidney Diseases. 2017;70(1):59-68.

44. Powers MA, Bardsley J, Cypress M, Duker P, Funnell MM, Fischl AH, et al. Diabetes self-ma-
nagement education and support in type 2 diabetes: a joint position statement of the American 
Diabetes Association, the American Association of Diabetes Educators, and the Academy of 
Nutrition and Dietetics. The Diabetes educator. 2017;43(1):40-53.

45. Chudyk A, Petrella RJ. Effects of exercise on cardiovascular risk factors in type 2 diabetes: a 
meta-analysis. Diabetes care. 2011;34(5):1228-37.

46. Johansen KL. Exercise in the end-stage renal disease population. Journal of the American So-
ciety of Nephrology. 2007;18(6):1845-54.

47. Association AD. Lifestyle management: standards of medical care in diabetes—2019. Diabetes 
care. 2019;42(Supplement 1):S46-S60.

48. Kalantar-Zadeh K, Rhee CM, Chou J, Ahmadi SF, Park J, Chen JL, et al. The obesity paradox 
in kidney disease: how to reconcile it with obesity management. Kidney international reports. 
2017;2(2):271-81.

49. Pupim LB, Ikizler TA, editors. Review Articles: Uremic Malnutrition: New Insights Into an Old 
Problem. Seminars in dialysis; 2003. Wiley Online Library.

50. SUAREZ L, BARRETT-CONNOR E. Interaction between cigarette smomng and diabetes mel-
litus in the prediction of death attributed to cardiovascular disease. American journal of epide-
miology. 1984;120(5):670-5.

51. Saha SP, Bhalla DK, Whayne TF, Gairola C. Cigarette smoke and adverse health effects: An over-
view of research trends and future needs. International Journal of Angiology. 2007;16(03):77-83.

52. Clair C, Rigotti NA, Porneala B, Fox CS, D’Agostino RB, Pencina MJ, et al. Association of smo-
king cessation and weight change with cardiovascular disease among adults with and without 
diabetes. JAMA : the journal of the American Medical Association. 2013;309(10):1014-21.

53. Kim DK, Riley LE, Harriman KH, Hunter P, Bridges CB. Advisory Committee on Immunizati-
on Practices recommended immunization schedule for adults aged 19 years or older—United 
States, 2017. MMWR Morbidity and mortality weekly report. 2017;66(5):136.

54. Abe M, Okada K, Soma M. Antidiabetic agents in patients with chronic kidney disease and 
end-stage renal disease on dialysis: metabolism and clinical practice. Current drug metabolism. 
2011;12(1):57-69.

55. Control D, Group CTR. The effect of intensive treatment of diabetes on the development and 
progression of long-term complications in insulin-dependent diabetes mellitus. New England 
journal of medicine. 1993;329(14):977-86.

56. Shrishrimal K, Hart P, Michota F. Managing diabetes in hemodialysis patients: observations 
and recommendations. Cleveland Clinic journal of medicine. 2009;76(11):649-55.

57. Tahrani A, Varughese G, Scarpello J, Hanna F. Metformin, heart failure, and lactic acidosis: is 
metformin absolutely contraindicated? Bmj. 2007;335(7618):508-12.

58. Misbin RI, Green L, Stadel BV, Gueriguian JL, Gubbi A, Fleming GA. Lactic acidosis in patients 
with diabetes treated with metformin. New England Journal of Medicine. 1998;338(4):265-6.

59. Bailey CJ, Turner RC. Metformin. New England Journal of Medicine. 1996;334(9):574-9.
60. Boyle SM, Simon B, Kobrin SM, editors. Antidiabetic Therapy in End‐Stage Renal Disease. 

Seminars in dialysis; 2015. Wiley Online Library.
61. Coelho S, editor. Is the management of diabetes different in dialysis patients? Seminars in dialy-

sis; 2018. Wiley Online Library.



Vakalarla Diyabet

- 129 -

62. Snyder RW, Berns JS, editors. Reviews: use of insulin and oral hypoglycemic medications in 
patients with diabetes mellitus and advanced kidney disease. Seminars in dialysis; 2004. Wiley 
Online Library.

63. Nagai T, Imamura M, Iizuka K, Mori M. Hypoglycemia due to nateglinide administration in di-
abetic patient with chronic renal failure. Diabetes research and clinical practice. 2003;59(3):191-
4.

64. Inoue T, Shibahara N, Miyagawa K, Itahana R, Izumi M, Nakanishi T, et al. Pharmacokinetics 
of nateglinide and its metabolites in subjects with type 2 diabetes mellitus and renal failure. 
Clinical nephrology. 2003;60(2):90-5.

65. Schumacher S, Abbasi I, Weise D, Hatorp V, Sattler K, Sieber J, et al. Single-and multiple-dose 
pharmacokinetics of repaglinide in patients with type 2 diabetes and renal impairment. Euro-
pean journal of clinical pharmacology. 2001;57(2):147-52.

66. Budde K, Neumayer HH, Fritsche L, Sulowicz W, Stompôr T, Eckland D. The pharmacokinetics 
of pioglitazone in patients with impaired renal function. British journal of clinical pharmaco-
logy. 2003;55(4):368-74.

67. Thompson-Culkin K, Zussman B, Miller A, Freed M. Pharmacokinetics of rosiglitazone in pa-
tients with end-stage renal disease. Journal of international medical research. 2002;30(4):391-9.

68. Lago RM, Singh PP, Nesto RW. Congestive heart failure and cardiovascular death in patients 
with prediabetes and type 2 diabetes given thiazolidinediones: a meta-analysis of randomised 
clinical trials. The Lancet. 2007;370(9593):1129-36.

69. Schwartz AV, Sellmeyer DE, Vittinghoff E, Palermo L, Lecka-Czernik B, Feingold KR, et al. Thi-
azolidinedione use and bone loss in older diabetic adults. The Journal of Clinical Endocrinology 
& Metabolism. 2006;91(9):3349-54.

70. Drucker DJ, Nauck MA. The incretin system: glucagon-like peptide-1 receptor agonists and 
dipeptidyl peptidase-4 inhibitors in type 2 diabetes. The Lancet. 2006;368(9548):1696-705.

71. Giorda CB, Nada E, Tartaglino B. Pharmacokinetics, safety, and efficacy of DPP-4 inhibitors 
and GLP-1 receptor agonists in patients with type 2 diabetes mellitus and renal or hepatic im-
pairment. A systematic review of the literature. Endocrine. 2014;46(3):406-19.

72. Scott LJ. Linagliptin. Drugs. 2011;71(5):611-24.
73. Singh S, Wright Jr EE, Kwan AY, Thompson JC, Syed IA, Korol EE, et al. Glucagon‐like pepti-

de‐1 receptor agonists compared with basal insulins for the treatment of type 2 diabetes melli-
tus: a systematic review and meta‐analysis. Diabetes, Obesity and Metabolism. 2017;19(2):228-
38.

74. Nadkarni GN, Ferrandino R, Chang A, Surapaneni A, Chauhan K, Poojary P, et al. Acute 
kidney injury in patients on SGLT2 inhibitors: a propensity-matched analysis. Diabetes care. 
2017;40(11):1479-85.

75. Zaccardi F, Webb D, Htike Z, Youssef D, Khunti K, Davies M. Efficacy and safety of sodium‐
glucose co‐transporter‐2 inhibitors in type 2 diabetes mellitus: systematic review and network 
meta‐analysis. Diabetes, Obesity and Metabolism. 2016;18(8):783-94.

76. Cappelli C, Castellano M, Pirola I, De Martino E, Gandossi E, Delbarba A, et al. Reduced thyro-
id volume and nodularity in dyslipidaemic patients on statin treatment. Clinical endocrinology. 
2008;68(1):16-21.

77. Gaziano JM, Cincotta AH, O’Connor CM, Ezrokhi M, Rutty D, Ma Z, et al. Randomized clini-
cal trial of quick-release bromocriptine among patients with type 2 diabetes on overall safety 
and cardiovascular outcomes. Diabetes care. 2010;33(7):1503-8.

78. Staels B, Kuipers F. Bile acid sequestrants and the treatment of type 2 diabetes mellitus. Drugs. 
2007;67(10):1383-92.

79. Edelman S, Maier H, Wilhelm K. Pramlintide in the treatment of diabetes mellitus. BioDrugs. 
2008;22(6):375-86. 


