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Learning objectives 

• Diagnosis of DM nephropathy 

• Screening for renal disease in patients with DM 

• Managing DM nephropathy 



Firstly to diagnose DM Kidney Disease 

Increasing albuminuria  

Decreasing GFR  

Either one of the above or both defines presence of DM nephropathy 
*ACR = Albumin : Creatinine ratio 



Stages of Diabetic Kidney Disease 

Renal impairment 

As albuminuria becomes heavier, the renal function will also be correspondingly lower 



Remember that the progression of DM CKD is 
also accompanied by increasing risk of death 



Best to do urine screening using UACR and not 
regular urine dipstick 

Regular urine dipstick will only detect high level of albuminuria (overt 
proteinuria) and will miss lower level  of albuminuria [= early DM 
nephropathy] 



When and how to screen? 



Beware of transient albuminuria from various 
other causes  



Screening algorithm  



Clinical diagnosis of DM nephropathy is a 
diagnosis of exclusion  



CKD in someone with DM is not always  
DM nephropathy 



When to consider other causes of CKD in 
diabetic patients? 



When to refer to renal specialist clinic? 

• Chronic, progressive loss of kidney function 

• ACR persistently very high (>60 mg/mmol) 

• eGFR <30 mL/min (stage 4 CKD or worse) 

• Unable to remain on renal-protective therapies due to 

adverse effects such as hyperkalemia or a >30% increase in 

serum Cr within 3 months of starting ACEi or ARB 

• Unable to achieve target BP (could be referred to any 

specialist in hypertension) 

• Reasons to suspect the CKD is not DM nephropathy 

 



Retarding progression of DM nephropathy 

Optimal glycemic control  

Optimal blood pressure control 

ACE-inhibitor (ACEi) or Angiotensin Receptor Blocker (ARB) 

Moderating dietary protein intake 



Optimal glycemic control in type I DM 

DCCT/EDIC Research Group  N Engl J Med 2011; 365: 2366-76   

In the DCCT, the mean HbA1C achieved 
was 7.2 + 0.9% versus 9.1+1.3% in 
intensive arm and conventional arm 
respectively. Epidemiology of Diabetes 
Interventions and Complications (EDIC) 
study was the subsequent observational 
follow-up period of the DCCT cohort  

Impaired GFR was defined as GFR <60 ml/min/1.73m2 



Intensive glycemic control in type II DM  
and DM nephropathy (surrogate)  

Relative effects of glucose-control strategy on 
microvascular disease ADVANCE trial randomly assigned 

11,140 DM type II participants to an 
intensive glucose-lowering strategy 
(hemoglobin A1c target 6.5% or less) 
or standard glucose control 

N Engl J Med 2008; 358:2560–2572 



Intensive glycemic control and ESRD  

Kidney International (2013) 83, 517–524 

ESRD 

Kaplan–Meier curves depicting the incidence 
of end-stage kidney disease (ESRD) 

ADVANCE trial randomly assigned 11,140 DM 
type II participants to an intensive glucose-
lowering strategy (hemoglobin A1c target 6.5% 
or less) or standard glucose control 



In a nutshell 

Glycemic control is an important element of 
therapy that can reduce incidence of DM 

nephropathy and ESRD. This is best done early 
on in the disease and less beneficial later on.   



           KDIGO: BP TARGET FOR DM CKD 

KDIGO Clinical Practice Guideline 
for the Management of Blood Pressure in 
Chronic Kidney Disease 



KDIGO: BP management in CKD (non dialysis) 
patients with DM  

4.1: We recommend that adults with diabetes and CKD ND with urine albumin 
excretion <30 mg per 24 hours (or equivalent*) whose office BP is consistently >140 
mm Hg systolic or >90 mm Hg diastolic be treated with BP lowering 
drugs to maintain a BP that is consistently <140 mm Hg systolic and <90 mm Hg 
diastolic. (1B) 
4.2: We suggest that adults with diabetes and CKD ND with urine albumin excretion 
>30 mg per 24 hours (or equivalent*) whose office BP is consistently >130 mm Hg 
systolic or >80 mm Hg diastolic be treated with BP lowering drugs to maintain a BP 
that is consistently <130 mm Hg systolic and <80 mm Hg diastolic (2D) 
4.3: We suggest that an ARB or ACE-I be used in adults with diabetes and CKD ND 
with urine albumin excretion of 30 to 300 mg per 24 hours (or equivalent*). (2D) 
4.4: We recommend that an ARB or ACE-I be used in adults with diabetes and CKD 
ND with urine albumin excretion >300 mg per 24 hours (or equivalent*). (1B) 

Kidney International Supplements (2012) 2, 343–346 



ADVANCE: Intensive BP lowering in DM type 2 

Lancet. 2007 Sep 8;370(9590):829-40 



RENAL 

Lancet. 2007 Sep 8;370(9590):829-40 

The Action in Diabetes and Vascular Disease: Preterax and Diamicron MR Controlled Evaluation 
(ADVANCE) study 



Effects of intensive BP in DM type 2: ACCORD  

N Engl J Med 2010;362:1575-85 

The Action to Control Cardiovascular Risk in Diabetes (ACCORD) 



N Engl J Med 2010;362:1575-85 

No benefit seen in the primary outcome measure (composite of nonfatal myocardial 
infarction, nonfatal stroke, or death from cardiovascular causes). 

The Action to Control Cardiovascular Risk in Diabetes (ACCORD) 



Renal perspective of ACCORD study N Engl J Med 2010;362:1575-85 

Note: At baseline, mean eGFR was normal with normal urine albumin excretion 



STENO-2 is multi intervention study 

N Engl J Med 2008;358:580-91 

In the Steno-2 Study, they randomly assigned 160 patients with type 2 diabetes and 
persistent microalbuminuria to receive either intensive therapy or conventional 
therapy; the mean treatment period was 7.8 years. Patients were subsequently 
followed observationally for a mean of 5.5 years, until December 31, 2006 

Target SBP of <130 mm Hg & a DBP <80 mm Hg 



N Engl J Med 2008;358:580-91 



STENO-2 and renal outcome 

During the entire observation period, diabetic nephropathy developed in 20 patients in the 
intensive-therapy group, as compared with 37 patients in the conventional-therapy group 
(relative risk, 0.44; 95% CI, 0.25 to 0.77; P = 0.004). One patient in the intensive-therapy 
group had progression to end-stage renal disease requiring dialysis, as compared with six 
patients in the conventional- therapy group (P = 0.04). 

Diabetic nephropathy was defined 
as a urinary albumin excretion rate 
of more than 300 mg per 24 hours 
in two of three consecutive sterile 
urine specimens 

N Engl J Med 2008;358:580-91 



In a nutshell 

Maintain appropriate BP target for 
patients with DM CKD depending on the 

presence or absence of excess albuminuria 



What is best class of anti-HPT for DM 
nephropathy? 

ACE inhibitor (ACEI) 

Angiotensin receptor blocker (ARB) 



The RAAS and possible interventions 



WHY ACEI OR ARB? 

How does RAS blockade with ACEI or ARB protect the kidneys? 

The theory of hyperfiltration injury 



Reducing intra-glomerular pressure  



Treating DM nephropathy 

Late stage DM nephropathy  

(CKD stage 3-4) 



RENAAL: The basis for Losartan use in  
DM type II CKD 

The Reduction of Endpoints in NIDDM with the Angiotensin II Receptor Antagonist 
Losartan (RENAAL) study of DM CKD stage 3-4 with UACR > 300mg/g (overt) 

Results: Primary composite end points of doubling of serum creatinine, need for 
dialysis or death 

N Engl J Med. 2001; 345:861-9 



IDNT: The basis for Irbesartan use in  
DM type II CKD  

The Irbesartan Diabetic Nephropathy Trial (IDNT) of DM type II CKD stage 3-4 with 
proteinuria of 900mg/day 

Avapro = Irbesartan 

Results: Primary composite end points of doubling of serum creatinine, need for 
dialysis or death 

N Engl J Med. 2001; 345:851-60 



CSG: The basis for ACEI use in DM (type I) CKD  

Collaborative Study Group: use of ACEI in DM type I with proteinuria > 500mg/day 
and CKD stage 2-3  

N Engl J Med. 1993 Nov 11;329(20):1456-62 

Results: Primary outcome is doubling of serum creatinine to at least 2mg/dl   



In a nutshell 

Overt DM nephropathy (CKD 3-4 with overt 
proteinuria) should be treated with ARB or 

ACEI – using optimal dose as tolerated 



Treating DM nephropathy 

Early stage DM nephropathy  

(CKD stage 1-2) 



IRMA 2: The basis for Irbesartan use in early  
DM type II CKD  

N Engl J Med. 2001; 345:870-8 

Irbesartan study in DM with Microalbuminuria   

Outcome: prevention of development to over proteinuria 



DETAIL: The basis for the use of ACEI vs ARB in 
early DM type II CKD  

Diabetics Exposed to Telmisartan & Enalapril study of DM type II CKD 1-2 with mostly 
microalbuminuria (80%) 

N Engl J Med 2004;351:1952-61 



In a nutshell 

Early DM nephropathy (CKD 1-2 with 
microalbuminuria) should be treated  

with ARB or ACEI  



Improvement in proteinuria but also a 
temporary decline in GFR  

Nature Reviews Nephrology 10, 77–87 (2014) 

Starting ACEI or ARB 



Check serum K+ and Cr 

– Baseline 

– Within 1-2 weeks of initiation or titration 

– During acute illness 
 

         If K+ becomes elevated or Cr >30% increase 

Review therapy 

Recheck serum K+ and Cr 

Practical Tips:  Potassium (K+) and Creatinine 



• Mild to moderate stable hyperkalemia 

– Counsel on a low potassium diet 

– If persistent, consider adding non-potassium sparing diuretics and/or oral 

sodium bicarbonate (in those with metabolic acidosis) 

– Consider temporarily holding or discontinuing ACEi, ARB or Direct Renin 

Inhibitor (DRI) 

• Severe hyperkalemia 

– Hold or discontinue ACEi, ARB or DRI 

– Emergency management strategies 

Practical Tips:  Potassium (K+) and Creatinine 



Caution!! 

Combination of agents that block the renin-

angiotensin-aldosterone system (ACE-inhibitor, ARB, 

DRI) should not be routinely used in the 

management of diabetes and CKD [Grade A, Level 1]. 

 



Can we prevent onset of nephropathy?  
Primary prevention 



UKPDS – intensive control in type II DM and 
primary prevention 



Primary prevention in DM type II using ACEI 

N Engl J Med 2004: 351: 1941-51 



Primary prevention in DM type II using ARB 

N Engl J Med 2011;364:907-17 



In a nutshell 

Primary prevention is possible with intensive 
glycemic control. It is also possible with the 
use of ACEI or ARB but only for those with 

HPT and need for anti-HPT 



THANK YOU 

Questions?  


