
Diabetic Nephropathy



Diabetic nephropathy

Is a clinical syndrome characterized by the following:

•Persistent albuminuria (>300 mg/d or >200 
μg/min) that is confirmed on at least 2 occasions 3-6 
months apart

•Progressive decline in the glomerular filtration rate 
(GFR)

•Elevated arterial blood pressure



Diabetic Nephropathy
Over 40% of new cases of 

end-stage renal disease 

(ESRD) are attributed to 

diabetes. 

 In 2001, 41,312 people with 

diabetes began treatment for 

end-stage renal disease.

 In 2001, it cost $22.8 billion in 

public and private funds to 

treat patients with kidney 

failure.

Minorities experience higher 

than average rates of 

nephropathy and kidney 

disease
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Potential Regulators of Hyperfiltration

• Glucose and AGEs both increase GFR

• Growth Hormone and glucagon 

• Insulin Vasoconstricts preglomerular 
arteriole

• Renal prostaglandins - excess 
preglomerular vasodilatation

• Thromboxane - excess postglomerular 
vasoconstriction



Potential Regulators of Hyperfiltration

• Renin Angiotensin Axis
– Renin activity is suppressed or normal

– No discernible pattern

– Angiotensin II binding is abnormal

• Nitric Oxide
– Predominantly causes preglomerular arteriolar 

dilation

– Vasculature more sensitive to NO in DM

– Inhibition of NO eliminates hyperfiltration



Risk Factors

1 .Genetic Susceptibility:

Increased incidence if Diabetic sibling or father had 
nephropathy 

ACE gene of DD polymorphism is risky more than DI 
or II.

2. Uncontrolled Blood pressure  

3. 50 % of type I pts have GFR 25-50 % above normal 
within first 5 yrs, this is risky



Genetics

• Nephropathy occurs in families

– Risk of nephropathy increases 5 fold if a sibling 
has nephropathy

– Family history of hypertension increases risk

– Predisposition to diabetic nephropathy can be 
traced to polymorphism in angiotensinogen and 
angiotensin receptors





Risk Factors 2 

• Glycemic control , higher sugar more risky.

• Race: Blacks, Mexican-Americans, Pima 
Indians higher incidence.











Smoking

• Increases risk of nephropathy by factor of eight.

• Increases rate of progression

• Increases cardiac mortality by factor of one hundred.



Diabetes  and Renal disease

• Peak onset of Nephropathy is between 10-15 
years after the onset of disease.

• Those without proteinuria after 20-25 yrs of the 
disease have a risk of 1% per year of developing 
nephropathy.



Diabetic Nephropathy

• Proteinuria developes 17+/-6 years from start of 
IDDM , and ESRD occur at 22+/- 6 years.

• Rate of decline in GFR averages 1ml/min per month 
with 50% of patients reaching ESRD 7-10 yrs after 
onset of proteinuria.

• Decline in GFR is affected by diabetic complications as 
neurogenic bladder, UTI, and papillary necrosis.







Diabetic Nephropathy

• 50% of deaths in diabetics under 40 related 
to end stage renal disease

• Type I diabetes

– 30-40% develop nephropathy

• Type 2 diabetes

– Renal disease less common (20-30%)

• But increasing!!!



Diabetic Nephropathy

• When  in ESRD insulin requirements decrease, partly 
because the kidney is responsible for 30-40% of the 
catabolism of insulin, also due to loss of appetite 
with Renal Failure.
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Normal Glomerulus
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Fig 2. Diabetic nephropathy is one of the causes of nodular glomerulosclerosis, illustrated here, with large 
nodules of matrix within mesangial areas with lesser increase in mesangial cellularity. The glomerular 
basement membrane is thick without apparent deposits. (Periodic acid-Schiff stain, original magnification 
X400). 
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Treatment Targets for Diabetic 
Renal Disease With Hypertension



http://www.hypertensiononline.org/slides2/slide01.cfm?tk=3&pg=1


Principles in Detection and Prevention

• Early detection “microalbuminuria”

• Strict Glycemic Control

• Low Protein diet

• Smoking Cessation

• Treat Hypertension aggressively



How Can You Prevent Diabetic Kidney Disease?

• Maintain blood pressure <130/80 mm/Hg

• Maintain preprandial plasma glucose 90-130 mg/dl

• Maintain postprandial plasma glucose <180 mg/dl

• Maintain A1C <7.0%



Empagliflozin reduced doubling of serum creatinine*, 
initiation of renal replacement therapy, or death due to 

renal disease

Hazard ratios are based on Cox regression analyses.  *Accompanied by eGFR [MDRD] ≤45 ml/min/1.73m2.
HR, hazard ratio; CI, confidence interval. Post-hoc analyses.

Wanner et al. N Engl J Med 2016; 75:323-334

2018 Diabetes Canada CPG – Chapter 29.  Chronic Kidney Disease in Diabetes



Canagliflozin reduced composite endpoint of 40% 
reduction in eGFR, requirement for renal replacement 

therapy or death from renal causes

2018 Diabetes Canada CPG – Chapter 29.  Chronic Kidney Disease in Diabetes

Neal B et al. N Engl J Med 2017



Lupus Nephritis
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TABLE 1 -- Clinical features of patients with lupus nephritis

Feature of % of Those with Nephritis
Proteinuria 100
Nephrotic syndrome 45 to 65
Granular casts 30
Red cell casts 10
Microscopic hematuria 80
Macroscopic hematuria 1 to 2
Reduced renal function 40 to 80
Rapidly declining renal function 30
Acute renal failure 1 to 2
Hypertension 15 to 50
Hyperkalemia 15
Tubular abnormalities 60 to 80



Tests of SLE disease activity

• Disease activity can be evaluated with anti-dsDNA, 
complement determinations (C3, C4, and CH50), and 
erythrocyte sedimentation rate (ESR) or C-reactive protein 
(CRP). 

• Generally, elevated ESR and anti-dsDNA, anti c1q, and low C3 
and C4 levels are associated with active nephritis, especially 
focal proliferative and diffuse proliferative lupus nephritis. 

• Clinically relevant lupus nephritis is associated with a 30% 
decrease in creatinine clearance, proteinuria of greater than 
1000 mg/d, and a renal biopsy showing active lupus nephritis.













































Relapses

 Relapse is around 25% at 5 y and 46% at 10 y.

 2 Types of renal flares:

- Proteinuric (increase proteinuria)

- Nephritic (increase >30% of Scr and/or 
active urine sediment).

 Flares are highly predicted by RBC or WBC 
casts, low C3 and C4 and rise in ds DNA.



Transplantation

• Patients with SLE account for 3% of all renal transplantations in 
the United States.

• Ensure that the patient does not have active SLE disease at the 
time of transplantation.

• A 3-month period of dialysis is usually prudent to ensure that 
spontaneous renal recovery does not occur. ~3.3% of patients 
on RRT have functional renal recovery and be off dialysis.

• Recurrent lupus nephritis <2%, and allograft loss due to 
recurrence is <2-4%.

• Majority of patients has a decline in disease activity with ESRD 
treatment.



Pregnancy and lupus nephritis

• Patients should avoid pregnancy because it may aggravate renal 
disease, especially in the presence of active lupus nephritis, 
nephrotic syndrome, severe hypertension, or an elevated serum 
creatinine more than 2 mg/dL.

• Patients with lupus nephritis have a 50-60% chance of renal flare 
during pregnancy if they conceive during active disease.

• Patients with well-controlled SLE who conceive after a 3- to 6-
month period of remission have a 7-10% chance of renal flare.

• Pregnant patients with lupus nephritis are prone to 
preeclampsia. Preexisting hypertension and antiphospholipid 
antibody syndrome are the 2 most common predisposing factors 
to preeclampsia.



Pregnancy

• Fetal wastage up to 40%, but fetal survival up to 88-100% 
if in remission > 6 months before conception. If active 
disease, it is 50-85%.

• IgG anticardiolipin ab’s correlate with high spontaneous 
abortion rate of 59%

• Heart block fo the newborn due to endocardial fibrosis 
ass with Ro(SSA).

• Severe flares during pregnancy may cause acute renal 
failure and maternal and fetal death. 

• Closely monitor pregnant patients with SLE, aggressively 
treat exacerbations, and carefully avoid administering 
teratogenic drugs.


