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Introduction
Diabetic micro vascular damage is thought to affect the kidney the 

most. As a result of their condition and/or associated co-morbidities, 
such as hypertension and age-related nephron loss, a considerable 
number of diabetics will acquire kidney disease. People with chronic 
kidney disease, regardless of severity, are more likely to have poor 
health outcomes and die young. As a result, diabetic patients’ total care 
now includes a focus on avoiding and controlling the Chronic Kidney 
Disease (CKD).

Controlling blood glucose and blood pressure, as well as limiting 
the renin-angiotensin-aldosterone system, are all part of rigorous 
diabetes treatment, and these strategies will help to prevent diabetic 
kidney disease from developing. Indeed, improved diabetes care is 
substantially responsible for the significant decrease in the incidence of 
diabetic kidney disease over the previous 30 years, as well as improved 
patient prognosis. However, novel treatment techniques to prevent, 
halt, cure, and reverse DKD remain unmet.

Summary
This Primer summarises current knowledge on the molecular 

aetiology of CKD in diabetic individuals, as well as the primary 
pathways and targets implicated in its progression. We also go over 
the current evidence regarding DKD prevention and management, 
as well as the numerous debates. Finally, we look into the prospects 
for developing new solutions by investing in committed and focused 
research, which is desperately needed.

Chronic kidney disease is the most expensive of diabetes’ long-
term effects, both monetarily and in terms of how it impacts daily life. 
People with CKD have a higher risk of poor health outcomes, such as 
frailty, a worse quality of life, end-stage renal disease, and progressive 
end-organ damage at other sites, as well as premature mortality. Excess 
mortality associated with type 1 and type 2 diabetes is mostly limited to 
people who have CKD. As a result, preventing and controlling CKD in 
diabetic patients is an important part of their overall care [1-5].

In about half of all patients with type 2 diabetes and one-third 
of all patients with type 1 diabetes, CKD is clinically defined by 
decreased renal function or excessive urine albumin excretion, or 
both. It’s unclear how many of these diabetic patients have CKD as a 
result of their condition. Renal dysfunction is caused by hypertension, 
dyslipidemia, obesity, intrarenal vascular disease, acute kidney injury, 

*Correspondence to: Dr. Gayatri Varikuti, Department of Biochemistry, GITAM Institute of Science, GITAM University, Visakhapatnam, India, E-mail: gayatri.
varikuti@gmail.com

Citation: Varikuti G (2021) Diabetic Nephropathy: A Short Commentary. Obes Diabetes Res, Volume 2:2. 115. DOI: https://doi.org/10.47275/2692-0964-115

Received: November 04, 2021; Accepted: November 15, 2021; Published: November 20, 2021

glomerular atherosclerosis, renal ischaemia, and age-related nephron 
loss [6-8].

As a result, defining ‘Diabetic Kidney Disease’ (DKD) or ‘diabetic 
nephropathy’ precisely in epidemiology or clinical practise, especially 
in type 2 diabetes patients, is difficult. As a result, identifying persons 
with diabetes and CKD and implementing holistic Reno protection 
therapy in diabetic patients is more appropriate. In the 1980s, 
Mogensen described DKD as a degenerative disease that started with 
a little loss of albumin (30–300 mg per day) in the urine, a condition 
termed as microalbuminuria or occult or incipient nephropathy [9-10].

Furthermore, in current clinical practise, many patients with 
type 1 diabetes and the majority of patients with type 2 diabetes do 
not follow this typical pattern. Many individuals with diabetes and 
renal impairment, for example, may not have an excessive amount of 
albumin in their urine [11-13]. Indeed, half of the 28 percent of the 
UKPDS cohort who developed an estimated glomerular filtration rate 
(eGFR) of 60 ml/min/1.73 m2 had no previous albuminuria [14,15].

Even in the Diabetes Control and Complications Trial (DCCT), 
40 percent of individuals with type 1 diabetes who acquired an eGFR 
of less than 60 ml/min/1.73 m2 never developed overt nephropathy 
[16,17]. Similarly, unlike the traditional paradigm, most individuals 
with microalbuminuria do not have a gradual rise in urine albumin 
excretion, and treatment-induced and spontaneous albuminuria 
remission are common.

The diabetes epidemic has unprecedented health consequences, 
both in terms of morbidity and death, as well as the massive health 
resources that are presently required and will be required in the future. 
The majority of these funds will go toward preventing and treating 
diabetes complications, such as kidney disease. The Pima Indian 
community, among whom a ‘outbreak’ of type 2 diabetes began in the 
late 1950s, is a foreshadowing of the impending storm. Inevitably, in 
the 1970s, a DKD epidemic erupted, which has lasted into the twenty-
first century, with an ever-increasing burden of ESRD [18].

The present worldwide diabetes pandemic, along with better heart 
disease survival, may probably lead to a similar CKD catastrophe, with 
excessive demands on RRT and health-care systems, particularly in 
poorer nations where type 2 diabetes is the most prevalent [19,20]. 
The number of diabetics enrolling in RRT programmes has more than 
doubled in the previous ten years [21,22].
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Intensive diabetic treatment, such as blood glucose and blood 
pressure control, as well as RAAS blocking, will minimise the incidence 
of CKD and halt its development. Indeed, improved diabetes treatment 
is thought to be responsible for a decrease in the prevalence of CKD 
during the last 30 years and a recent plateau in the number of diabetic 
individuals who acquire ESRD [23-28]. Patients with DKD have also 
shown a significant improvement in their prognosis. However, there 
are still implementation gaps that must be addressed by pragmatic 
recommendations and clinical pathways, Phase IV studies and audits, 
proper budget allocation, and appropriate education and support 
targeting [29-31].

Innovative therapy options for preventing, stopping, treating, and 
reversing CKD in diabetics remain unfulfilled. Clinical studies of novel 
medicines have frequently failed to live up to their promise, despite 
initially promising results. Even the failure of early RAAS blocking 
to prevent the development of CKD in diabetic individuals has cast 
doubt on what was once thought to be the most effective kind of Reno 
protection. Each failure, however, has led to a greater knowledge of 
CKD and the development of newer medicines, strategies, and clinical 
trial designs.

Several new treatments are in the works right now. However, even 
when utilised in the best possible combination with normal medical 
care, renal problems appear to be only marginally decreased at best, and 
therapy typically comes with a significant cost, pill load, and risk of off-
target consequences. Given the importance of CKD in diabetic clinical 
outcomes and the lack of a particular therapy, greater investment in 
CKD research is urgently needed.

Robust clinical end points are required to offer proof of effectiveness 
in CKD. Clinical studies with specified end points, such as ESRD, are 
impracticable due to the sluggish nature of renal disease development, 
which can take years or even decades. Although surrogate end goals 
such as albuminuria and/or eGFR are helpful indications, they may not 
accurately reflect the real Reno protective effect of treatments when 
used alone or in combination. To allow the assessment of various 
treatments, robust surrogate end goals for progressive renal damage 
in diabetes are urgently needed. Given the heterogeneity of CKD, 
developing novel therapies will very certainly require a comprehensive 
panel of biomarkers and molecular phenotypes rather than a one-
size-fits-all surrogate approach. Larger risk-enriched cohorts, early 
selection of responders and early exclusion of those intolerant to 
therapy, and proper surrogate and end point definition will all be major 
improvements in clinical trial design.  

References
1. Secrest AM, Washington RE, Orchard TJ (2018) Mortality in Type 1 Diabetes. In: 

Cowie CC, Casagrande SS, Menke A, et al., editors. Diabetes in America. 3rd edition. 
Bethesda (MD): National Institute of Diabetes and Digestive and Kidney Diseases 
(US); 2018 Aug. CHAPTER 35.

2. Mameli C, Mazzantini S, Nasr MB, Fiorina P, Scaramuzza AE, et al. (2015) Explaining 
the increased mortality in type 1 diabetes. World J Diabetes. 6: 889-895.https://dx.doi.
org/10.4239/wjd.v6.i7.889

3. Borchers AT, Uibo R, Gershwin ME (2010) The geoepidemiology of type 1 diabetes. 
Autoimmun Rev 9: A355-A365.https://doi.org/10.1016/j.autrev.2009.12.003

4. Targher G, Zoppini G, Chonchol M, Negri C, Stoico V, et al. (2011) Glomerular 
filtration rate, albuminuria and risk of cardiovascular and all-cause mortality in type 2 
diabetic individuals. Nutr Metab Cardiovasc Dis 21: 294-301.https://doi.org/10.1016/j.
numecd.2009.10.002

5. Groop PH, Thomas MC, Moran JL, Wadèn J, Thorn LM, et al. (2009) The presence 
and severity of chronic kidney disease predicts all-cause mortality in type 1 diabetes. 
Diabetes 58:1651-1658.https://doi.org/10.2337/db08-1543

6. Hamer RA, El Nahas AM (2006) The burden of chronic kidney disease. BMJ 332: 563-
564.https://doi.org/10.1136/bmj.332.7541.563

7. Nelson RG, Kunzelman CL, Pettitt DJ, Saad MF, Bennett PH, et al. (1989) Albuminuria 
in type 2 (non-insulin-dependent) diabetes mellitus and impaired glucose tolerance in 
Pima Indians. Diabetologia 32: 870-876.

8. Eboh C, Chowdhury TA (2015) Management of diabetic renal disease. Ann Transl Med 
3: 154. https://doi.org/10.3978/j.issn.2305-5839.2015.06.25

9. Tabaei BP, Al-Kassab AS, Ilag LL, Zawacki CM, Herman WH (2001) Does 
microalbuminuria predict diabetic nephropathy?. Diabetes Care 24: 1560-1566.https://
doi.org/10.2337/diacare.24.9.1560

10. Weir MR (2007) Microalbuminuria and cardiovascular disease. Clin J Am SocNephrol 
2: 581-590. https://doi.org/10.2215/CJN.03190906

11. Wasén E, Isoaho R, Mattila K, Vahlberg T, Kivelä SL, et al. (2004) Renal impairment 
associated with diabetes in the elderly. Diabetes Care 27: 2648-2653.https://doi.
org/10.2337/diacare.27.11.2648

12. Mykkänen L, Haffner SM, Kuusisto J, Pyorälä K, Laakso M (1994) Microalbuminuria 
precedes the development of NIDDM. Diabetes 43: 552-557.https://doi.org/10.2337/
diab.43.4.552

13. Son MK, Yoo HY, Kwak BO, Park HW, Kim KS, et al. (2015) Regression and 
progression of microalbuminuria in adolescents with childhood onset diabetes mellitus. 
Ann Pediatr Endocrinol Metab 2: 13-20.https://doi.org/10.6065/apem.2015.20.1.13

14. Amoah E, Glickman JL, Malchoff CD, Sturgill BC, Kaiser DL, et al. (1988) Clinical 
identification of nondiabetic renal disease in diabetic patients with type I and type 
II disease presenting with renal dysfunction. Am J Nephrol 8:204-211.https://doi.
org/10.1159/000167584

15. Braunwald E (2019) Diabetes, heart failure, and renal dysfunction: the vicious circles. 
Prog Cardiovasc Dis 62: 298-302.https://doi.org/10.1016/j.pcad.2019.07.003

16. Yan P, Zhu X, Li H, Shrubsole MJ, Shi H, et al. (2012) Association of high blood 
pressure with renal insufficiency: role of albuminuria, from NHANES, 1999–2006. 
PloS one 7: e37837. https://doi.org/10.1371/journal.pone.0037837

17. MacIsaac RJ, Tsalamandris C, Panagiotopoulos S, Smith TJ, McNeil KJ, et al. (2004) 
Nonalbuminuric renal insufficiency in type 2 diabetes. Diabetes Care 2: 195-200.
https://doi.org/10.2337/diacare.27.1.195

18. Nelson RG, Bennett PH, Beck GJ, Tan M, Knowler WC, et al. (1996) Development 
and progression of renal disease in Pima Indians with non-insulin-dependent diabetes 
mellitus. N Eng J Med 335: 1636-1642.https://doi.org/10.1056/NEJM199611283352203

19. L’heveder R, Nolan T (2013) International diabetes federation. Diabetes research and 
clinical practice. 101: 349-351.

20. Atlas D (2015) International diabetes federation. IDF Diabetes Atlas, 7th edn. Brussels, 
Belgium: International Diabetes Federation.

21. El Nahas AM, Bello AK (2005) Chronic kidney disease: the global challenge. Lancet 
365: 331-340. https://doi.org/10.1016/S0140-6736(05)17789-7

22. Nahas ME (2005) The global challenge of chronic kidney disease. Kidney Int 68: 2918-
2929. https://doi.org/10.1111/j.1523-1755.2005.00774.x

23. Bojestig M, Arnqvist HJ, Hermansson G, Karlberg BE, Ludvigsson J (1994) Declining 
incidence of nephropathy in insulin-dependent diabetes mellitus. NEng J Med 330:15-
18. https://doi.org/10.1056/NEJM199401063300103

24. Breyer JA (1992) Diabetic nephropathy in insulin-dependent patients. Am J Kidney Dis 
20: 533-547. https://doi.org/10.1016/S0272-6386(12)70215-9

25. Hovind P, Tarnow L, Rossing K, Rossing P, Eising S, et al. (2003) Decreasing 
incidence of severe diabetic microangiopathy in type 1 diabetes. Diabetes Care 26: 
1258-1264. https://doi.org/10.2337/diacare.26.4.1258

26. Rossing P (2005) The changing epidemiology of diabetic microangiopathy in type 1 
diabetes. Diabetologia 48: 1439-1444.https://doi.org/10.1007/s00125-005-1836-x

27. Cowie CC, Port FK, Wolfe RA, Savage PJ, Moll PP, et al. (1989) Disparities in 
incidence of diabetic end-stage renal disease according to race and type of diabetes. 
N Eng J Med 1989 321: 1074-1079. https://doi.org/10.1056/NEJM198910193211603

28. Zoccali C, Kramer A, Jager K (2009) The databases: renal replacement therapy 
since 1989—the European Renal Association and European Dialysis and Transplant 
Association (ERA-EDTA). Clin J  Am Soc Nephrol 4: S18-22.https://doi.org/10.2215/
CJN.05210709

https://doi.org/10.47275/2692-0964-115
https://www.ncbi.nlm.nih.gov/books/NBK567986/
https://www.ncbi.nlm.nih.gov/books/NBK567986/
https://www.ncbi.nlm.nih.gov/books/NBK567986/
https://www.ncbi.nlm.nih.gov/books/NBK567986/
https://www.wjgnet.com/1948-9358/full/v6/i7/889.htm
https://www.wjgnet.com/1948-9358/full/v6/i7/889.htm
https://dx.doi.org/10.4239/wjd.v6.i7.889
https://dx.doi.org/10.4239/wjd.v6.i7.889
https://www.sciencedirect.com/science/article/abs/pii/S156899720900202X
https://www.sciencedirect.com/science/article/abs/pii/S156899720900202X
https://doi.org/10.1016/j.autrev.2009.12.003
https://www.sciencedirect.com/science/article/abs/pii/S0939475309002361
https://www.sciencedirect.com/science/article/abs/pii/S0939475309002361
https://www.sciencedirect.com/science/article/abs/pii/S0939475309002361
https://doi.org/10.1016/j.numecd.2009.10.002
https://doi.org/10.1016/j.numecd.2009.10.002
https://diabetes.diabetesjournals.org/content/58/7/1651.short
https://diabetes.diabetesjournals.org/content/58/7/1651.short
https://diabetes.diabetesjournals.org/content/58/7/1651.short
https://doi.org/10.2337/db08-1543
https://www.bmj.com/content/332/7541/563
https://www.bmj.com/content/332/7541/563
https://doi.org/10.1136/bmj.332.7541.563
https://link.springer.com/article/10.1007/BF00297452
https://link.springer.com/article/10.1007/BF00297452
https://link.springer.com/article/10.1007/BF00297452
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4499663/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4499663/
https://doi.org/10.3978/j.issn.2305-5839.2015.06.25
https://care.diabetesjournals.org/content/24/9/1560.short
https://care.diabetesjournals.org/content/24/9/1560.short
https://doi.org/10.2337/diacare.24.9.1560
https://doi.org/10.2337/diacare.24.9.1560
https://cjasn.asnjournals.org/content/2/3/581.short
https://cjasn.asnjournals.org/content/2/3/581.short
https://doi.org/10.2215/CJN.03190906
https://care.diabetesjournals.org/content/27/11/2648.short
https://care.diabetesjournals.org/content/27/11/2648.short
https://doi.org/10.2337/diacare.27.11.2648
https://doi.org/10.2337/diacare.27.11.2648
https://diabetes.diabetesjournals.org/content/43/4/552.short
https://diabetes.diabetesjournals.org/content/43/4/552.short
https://doi.org/10.2337/diab.43.4.552
https://doi.org/10.2337/diab.43.4.552
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4397268/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4397268/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4397268/
https://doi.org/10.6065/apem.2015.20.1.13
https://www.karger.com/Article/Abstract/167584
https://www.karger.com/Article/Abstract/167584
https://www.karger.com/Article/Abstract/167584
https://doi.org/10.1159/000167584
https://doi.org/10.1159/000167584
https://www.sciencedirect.com/science/article/abs/pii/S0033062019301008
https://www.sciencedirect.com/science/article/abs/pii/S0033062019301008
https://doi.org/10.1016/j.pcad.2019.07.003
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0037837
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0037837
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0037837
https://doi.org/10.1371/journal.pone.0037837
https://care.diabetesjournals.org/content/27/1/195.short
https://care.diabetesjournals.org/content/27/1/195.short
https://doi.org/10.2337/diacare.27.1.195
https://www.nejm.org/doi/full/10.1056/nejm199611283352203
https://www.nejm.org/doi/full/10.1056/nejm199611283352203
https://www.nejm.org/doi/full/10.1056/nejm199611283352203
https://doi.org/10.1056/NEJM199611283352203
https://www.diabetesresearchclinicalpractice.com/article/S0168-8227(13)00281-7/fulltext
https://www.diabetesresearchclinicalpractice.com/article/S0168-8227(13)00281-7/fulltext
https://suckhoenoitiet.vn/download/Atla-benh-dai-thao-duong-2-1511669800.pdf
https://suckhoenoitiet.vn/download/Atla-benh-dai-thao-duong-2-1511669800.pdf
https://www.sciencedirect.com/science/article/abs/pii/S0140673605177897
https://www.sciencedirect.com/science/article/abs/pii/S0140673605177897
https://doi.org/10.1016/S0140-6736(05)17789-7
https://www.kidney-international.org/article/S0085-2538(15)51217-9/fulltext
https://www.kidney-international.org/article/S0085-2538(15)51217-9/fulltext
https://doi.org/10.1111/j.1523-1755.2005.00774.x
https://www.nejm.org/doi/full/10.1056/nejm199401063300103
https://www.nejm.org/doi/full/10.1056/nejm199401063300103
https://www.nejm.org/doi/full/10.1056/nejm199401063300103
https://doi.org/10.1056/NEJM199401063300103
https://www.sciencedirect.com/science/article/abs/pii/S0272638612702159
https://www.sciencedirect.com/science/article/abs/pii/S0272638612702159
https://doi.org/10.1016/S0272-6386(12)70215-9
https://care.diabetesjournals.org/content/26/4/1258.short
https://care.diabetesjournals.org/content/26/4/1258.short
https://care.diabetesjournals.org/content/26/4/1258.short
https://doi.org/10.2337/diacare.26.4.1258
https://link.springer.com/article/10.1007/s00125-005-1836-x
https://link.springer.com/article/10.1007/s00125-005-1836-x
https://doi.org/10.1007/s00125-005-1836-x
https://www.nejm.org/doi/full/10.1056/nejm198910193211603
https://www.nejm.org/doi/full/10.1056/nejm198910193211603
https://www.nejm.org/doi/full/10.1056/nejm198910193211603
https://doi.org/10.1056/NEJM198910193211603
https://cjasn.asnjournals.org/content/4/Supplement_1/S18.short
https://cjasn.asnjournals.org/content/4/Supplement_1/S18.short
https://cjasn.asnjournals.org/content/4/Supplement_1/S18.short
https://doi.org/10.2215/CJN.05210709
https://doi.org/10.2215/CJN.05210709


Pages: 3-3

Citation: Varikuti G (2021) Diabetic Nephropathy: A Short Commentary. Obes Diabetes Res, Volume 2:2. 115. DOI: https://doi.org/10.47275/2692-0964-115

Obes Diabetes Res, Volume 2:2

29. Keane WF, Brenner BM, De Zeeuw D, Grunfeld JP, McGill J, et al. (2003) The risk of 
developing end-stage renal disease in patients with type 2 diabetes and nephropathy: 
the RENAAL study. Kidney Int 63: 1499-1507.https://doi.org/10.1046/j.1523-
1755.2003.00885.x

30. Parving HH, Hommel E (1989) Prognosis in diabetic nephropathy. Brit Med J 299: 
230-233. https://doi.org/10.1136/bmj.299.6693.230

31. Rossing P, Persson F, Frimodt-Møller M (2018) Prognosis and treatment of diabetic 
nephropathy: Recent advances and perspectives. Nephrol Ther 14: S31-S37.https://doi.
org/10.1016/j.nephro.2018.02.007

https://doi.org/10.47275/2692-0964-115
https://www.sciencedirect.com/science/article/pii/S0085253815490295
https://www.sciencedirect.com/science/article/pii/S0085253815490295
https://www.sciencedirect.com/science/article/pii/S0085253815490295
https://doi.org/10.1046/j.1523-1755.2003.00885.x
https://doi.org/10.1046/j.1523-1755.2003.00885.x
https://www.bmj.com/content/299/6693/230.short
https://www.bmj.com/content/299/6693/230.short
https://doi.org/10.1136/bmj.299.6693.230
https://www.sciencedirect.com/science/article/abs/pii/S1769725518300221
https://www.sciencedirect.com/science/article/abs/pii/S1769725518300221
https://doi.org/10.1016/j.nephro.2018.02.007
https://doi.org/10.1016/j.nephro.2018.02.007

	Title

