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‘It is hard to envisage an environment  

more effective than ours for producing 

obesity’



What is GFR?

Measurement of CKD

� This is the Glomerular Filtration Rate

� How much blood is filtered by the kidney per minute

� Normal is 90-120 mls/min



How to assess kidney function
Select which method you would use?

1. Tc-99m-DTPA renography

2. Rate of fall of plasma concentration of 51-
chromium Edetic Acid

3.
125I-iothalamate administered as a single IV or 
subcutaneous injection 

4. Creatinine Clearance using 24 hour collection and 
blood test

5. Estimating equations



Estimating equations:  

RENAL FUNCTION  eGFR

Assumed STABILITY

CKD EPI formula more 
useful for GFRs >60 

CKD MDRD and EPI are 
similar at Stage 3 and 
higher CKD stages

As an alternative to 24 hour 
collections for creatinine 
clearance

Absolute level essential for 
prescribing, 

Stage 4 CKD and Rate of 
change and Rate of  
progression essential for 
referral to Chronic Kidney 
Disease clinic



Use estimating equations for eGFR

To classify CKD stage

Ensure STABILIT Y

� 24 hour collections tend to overestimate clearance  
especially at lower GFRs (best to get average of 
creatinine and urea clearance)

� High risk of incomplete collections

� Also risk of overestimation by collection > 24 

hours

� Are useful to give estimate of urinary creatinine 
load which is higher in men than women and lower 
in the elderly



Chronic Kidney Disease:

� Significant cardiovascular risk

� Risk of progression however 

rate of change is variable

� For established CKD Tight BP 

control, Anaemia, Acid base status, 

PTH, calcium and phosphate control



In 2010, more than 26 million adults had CKD 

(NIDDKD)



Does CKD matter in Diabetes



Prevalence of Co-morbidities based on 

CKD stage NHANES and USRDS





What risk factors are common to CKD 

and CVD?





Is this the natural history of all 
Diabetics



Clinical course of diabetic 

nephropathy T1 ?T2

� Latent period for overt diabetic 
nephropathy is at least 10 to 
15 years,

� Latent period often associated 
with microalbuminuria 

� Subclinical to clinical evidence 
of proteinuria > 300mg / 24 
hrs, treatment goals essential to 
slow progression

� Diabetic nephropathy is a 
slowly progressive disorder 
characterised by increases in 
protein excretion and the serum 
creatinine concentration over a 
period of time  ARBs or ACEi 
will slow this progression and BP 
goals are lower if established 
proteinuria. 



Diabetic 

nephropathy

� Glomerular hyperfiltration

� Early diabetic 
nephropathy causes 
increase in the pressure in 
the glomerulus

� Increased stress on 
capillary walls,

� Glomerular hypertrophy 

� Increased renal size

� High GFR  (hyperfiltration) 

Light micrograph in advanced diabetic 
nephropathy shows diffuse and nodular 
mesangial expansion and characteristic 
hyaline thickening of the arteriole at the 
glomerular  hilum (arrow)



No albumin

URINE SAMPLING Microalbuminuria

Proteinuria

� If Dip stick negative for Protein

� Test for Micro albuminuria

� Microalbuminuria needs more sensitive assay



Microalbuminuria 30-300mg / day

� Spot sample should be in the morning

� Spot sample 0-3 mg (albumin) /mmol (creatinine) is 
normal, ratio incorporates albumin to  take urinary 
concentration into account, urine most concentrated 
in morning

� Should not depend on one result to label 
microalbuminuria and best practice should be to 
repeat the sample  to ensure maintained 
microalbuminuria within 3 months 



What does Microalbuminuria mean? 

Consider the following answers

1. All patients will progress to Diabetic nephropathy

2. Patients have a high risk of ESKD

3. Patients more likely to get MI

4. Patients more likely to require specific therapy



Microalbuminuria

What does it mean?

Is associated with cardiovascular morbidity and mortality

Is associated with progression to CKD and is associated 
with ESRD

Surrogate marker of endothelial dysfunction

Does not mean all patients with microalbuminuria will 
develop full blown diabetic nephropathy or ESKD

Will guide potential therapies and focus on absolute 
requirement for aggressive cardiovascular prevention 
strategies



How common is microalbuminuria in 
Type 2 Diabetics 

26-27% of Diabetics on average 

ADVANCE

META ANALYSIS

� Needs to be persistent over 3-6 months

Other causes of non sustained microalbuminuria

� Fever, Exercise, Heart Failure, Poor Glycaemic 
Control



RENALL: Which Method best predicts renal 
disease progression and ESKD

� Urinary albumin excretion from a first morning void, HR 
3.23 (2.67-3.91)

� 24 hour urinary albumin excretion 
HR 3.16 (2.60-3.86) 

� 24 hour urinary protein excretion 
HR 3.02 (2.53-3.62) 

Albumin-to-creatinine ratio from a first morning void 
HR 4.36 (3.50-5.45) 

Predictive capability reflects both an increase in 
albumin and decrease in creatinine generation and 
excretion.



Who may be more likely to have 

microalbuminuria

� Older patients

� Patients who are hypertensive

� Different ethnic groups with DM

Natural History : UKPDS at 10 years after Diagnosis

� Prevalence of Microalbuminuria 25%

� Prevalence of Proteinuria 5.3%

� Progression from micro to macroalbuminuria was 
2.8% per year



Is microalbuminuria inevitable

� Can microalbuminuria regress?



Regression of Microalbuminuria

Remission to normoalbuminuria 

� Short duration of microalbuminuria, 

� Better glycemic control, 

� Better blood pressure control, and 

� Use of ACE inhibitors or Angiotensin Receptor 
Blockers. 



When should we start ARB / ACEi
Consider the following answers

1. Before the development of microalbuminuria if 
normotensive

2. After the development of microalbuminuria if 
normotensive

3. Before the development of microalbuminuria if 
hypertensive

4. After the development of microalbuminuria if 
hypertensive



Do ACEi or ARB prevent the 

development of Microalbuminuria

� In the Appropriate Blood pressure Control in 
Diabetes (ABCD) trial of 480 patients with Normal 
Blood Pressure 

� Only instigate ACE or ARB after development of 
microalbuminuria 

In Hypertensive patients with Type 2 DM the risk of 
progression to microalbuminuria is reduced with 
ACEi or ARB



Benedict Study, Bergamo Italy



Control of Hypertension in Diabetes



HYPERTENSION & DIABETES 

MELLITUS  TYPE 1 DM These are a 

different population

Hypertension nearly 
always associated 
with gradual 
increase in 
proteinuria

Type 1 diabetes, 
Incidence of 
hypertension rises 
from 
5% at 10 years, 
33% at 20 years, 
and 
70 % at 40 years. 

Blood pressure  begins to rise within the normal range at or 
within a few years after the onset of microalbuminuria and 
increases progressively as the renal disease progresses



Hypertension & Type 2 DM

� 40% are hypertensive at the time of diagnosis

� In about 50% the elevation in blood pressure 
occurred before the onset of microalbuminuria.

Hypertension was strongly associated with 

obesity and cardiovascular morbidity and 

mortality



Why have BP targets in Type 2 DM

� Prevention of Cardiovascular Disease

� Minimize progression of renal disease and 
retinopathy

Tight BP control may give even more benefit than 
tight glycaemic control

As Type 2 DM patients are at high cardiovascular 
risk all DM patients with a BP>140/90 should be 
commenced on an anti hypertensive agent



UKPDS Trial 1148 patients with Type 2 DM (mean baseline 

blood pressure 160/94 mmHg) were randomly assigned to a 

goal blood pressure

� Target <150/85 or <180/105 mmHg using captopril or 
atenolol as primary therapy; 

� Achieved 144/82 and 154/87 mmHg

8-9 years, patients with the lower blood pressures 

� 24 % reduction in diabetes-related end points, including 
microvascular disease

� 44% fewer strokes, 

� 34% percent reduction in significant deterioration in 
retinopathy

� 47% reduction in deterioration of visual acuity



Lower systolic blood pressure reduces 

complications in type 2 DM



HOT TRIAL 

Large randomised Controlled trial

� 19,000 patients (average pre-treatment blood pressure of 
170/105 mmHg) were randomly assigned to target diastolic 
pressures of ≤90, ≤85, or ≤80 mmHg

� Less separation in the diastolic blood pressure was achieved
among the three target groups than had been planned as the 
mean diastolic blood pressures attained in the three groups 
were 144/85, 141/83, and 140/81 mmHg, respectively. 

3000 patients with diabetes, but not in other patients, the 
relative risk (RR 0.49, 95% CI 0.29-0.81) or a 51% 
reduction in risk of a cardiovascular event was significantly 
reduced in the ≤80 mmHg group compared to the ≤90 
mmHg group



ADVANCE compared the use of a fixed combination of 

perindopril-indapamide to placebo in >11,000 patients 

with Type 2 diabetes

Baseline Blood Pressure

� Most had hypertension at baseline, BP was 145/81 mmHg. 

� Target blood pressure was not used to guide protocol 
therapy, and all other agents, except ACE inhibitors and 
thiazides, were initiated at the discretion of the treating 
physicians. 

Outcomes

� Primary end points were macrovascular events (death from 
cardiovascular disease, nonfatal stroke or nonfatal 
myocardial infarction) or

� Microvascular events (development of proteinuria, doubling 
of serum creatinine, initiation of renal replacement therapy, 
death due to renal causes, or retinopathy).



ADVANCE Outcomes     Active Tx vs Control 

Mean follow up of 4.3 years

A decrease in mean blood pressure by 5.6/2.2 
mmHg. The mean attained blood pressures were 
approximately 134.5/74 and 140/76 mmHg.

� A lower rate of major macrovascular or 
microvascular events (15.5% versus 16.8 %).

� A lower rate of cardiovascular mortality (3.8% 
versus 4.6 %) and all-cause mortality (7.3% versus 
8.5%).



ADVANCE trial the effect of intensive blood pressure and 

glycaemic control on CVD in patients with long-standing type 2 

diabetes at high risk for vascular disease

The ADVANCE trial is the only major placebo-
controlled randomized trial that specifically 
evaluated antihypertensive therapy in patients with 
type 2 diabetes 

Blood pressures reached in ADVANCE were lower 
than in the UKPDS and HOT trials



ACCORD Study

Type 2 DM with Cardiovascular risk

� 4733 patients with type 2 diabetes randomly 
assigned to either intensive therapy 

� Target systolic blood pressure <120 mmHg

Standard therapy

� Target systolic blood pressure <140 mmHg) 

� These goals were reached as the mean attained 
blood pressures in the two groups were 119.3 and 
133.5 mmHg, respectively, compared to 139/76 
mmHg at baseline.



ACCORD: There was no significant difference in the annual 

rate of cardiovascular events between the intensive versus 

standard therapy groups 

� There was no difference in the annual all-cause mortality 
rate between intensive and standard therapy groups

Intensive therapy was associated with significant 
reductions in the annual rates of total stroke and nonfatal 
stroke

� Serious adverse events attributable to antihypertensive 
drugs 
hypotension, 
syncope, 
bradycardia or arrhythmia, 
hyperkalemia, 
angioedema, 
renal failure occurred significantly more frequently in the 
intensive versus standard therapy group (3.3 %versus 1.3 
%). 



Take home message

Type 2 diabetes at increased cardiovascular risk found 
no significant cardiovascular benefit and more drug 
side effects at a mean attained systolic pressure of 
119.3 compared to 133.5 mmHg, with the exception of 
a reduction in stroke. 

A number of other studies have found that the incidence 
of stroke but not coronary disease continues to fall at 
systolic pressures below 125 to 130 mmHg.



All patients with Diabetes Mellitus have a goal blood 

pressure less than 140/90 mmHg

� On a weaker recommendation an attempt to lower 
the systolic pressure below 130 to 135 mmHg 
(preferably less than 130 mmHg) if it can be 
achieved without producing significant side effects.

� A goal blood pressure of less than 130/80 mmHg in 
patients with diabetic nephropathy and proteinuria 
(500 mg/day or more)  & Type 1 DM 

� Patients with microalbuminuria are treated similarly to 
diabetic patients without proteinuria.



What drugs should we use

� ARBs are as good as ACEi and may be better re 
rate of development of renal impairment and 
proteinuria



Irbesartan slows progression of 
Diabetic Nephropathy

Lewis, EJ, Hunsicker, LG, Clarke, WR, et al. N Engl J Med 2001; 345:851



Renin Inhibitors

� New evidence suggests these agents should not be 
used in Diabetics in Combination with ACE or ARB 
due to the increased risk of AKI and Hyperkalemia

� OnTarget suggested similar outcomes but no benefit 
using combined ACEi and ARBs compared to using 
single therapy and higher risk of Adverse events 
like hypotension hyperkalemia and renal 
impairment



Starting an ACE / ARB

Who is at high risk?



Starting an ACE / ARB

Who is at high risk

� Severe heart failure 
eg on high dose diuretic therapy which cannot be 
discontinued, or large doses of vasodilators

� Dehydration (large fluid losses or diuretics) 

� Hypotension (systolic BP less than 90 mmHg )

� Substantial renal impairment (eg creatinine over 300 
micromol/l ) 



RENAALmost significant risk factor for progressive kidney 
disease was the degree of proteinuria, both initially and after six 
months of therapy 

� Given the available evidence, ACE inhibitors or 
ARBs appear to provide preferential renoprotection 
in patients with diabetic nephropathy. 

� However, patients with type 2 diabetes and 
advanced kidney disease are likely to progress 
relentlessly to end-stage renal disease despite 
treatment with ACE i or ARBs, although more slowly



Ambulatory Blood Pressure 
Measurement

� Probably just getting closer to the real valid blood 
pressure

� If carefully taken in Clinic Day time ambulatory 
measurements 

� Aim for 135/75 on ABMP daytime measures 

� Approximately 4-6/3 mm lower than clinic 
measures, gap widens in those with higher clinic BP 
measures due to influence of spurious high levels 



Trial Evidence of Glycaemic Control

� Does glycaemic control make a difference, what is 
the evidence base 

� Does CKD increase the risk of hypoglycaemia



Type 1 Diabetes
DCCT Diabetes Control and Complications Trial
Follow up on average of 6.5 years

� Treated group (Target HbA1c, 6.05%; Achieved 
HbA1c, 7%)

� Standard group (HbA1c, 9%) 

� 60% reduction in the development or progression of 
diabetic retinopathy, nephropathy, and neuropathy

The relationship between glucose control (mean HbA1c 
value) and risk of complications was log-linear and 
extended down to the normal HbA1c range(6%) with 
no threshold noted.



UKPDS was designed to investigate the role of 
glycaemia control on the complications of 
diabetes in newly diagnosed  Type 2 patients

� UKPDS post-interventional study showed a benefit 
of initial intensive glycemic control (to achieve an 
A1C of 7.0 percent) on CVD in these individuals. 



UKPDS in newly diagnosed Type 2 
patients

However, 

� Average level of diabetes control was generally 
higher in the UKPDS, 

� Use of non-glycaemic interventions recognized to 
reduce CVD was less frequent, 

� Follow-up was longer in the UKPDS than in the other 
trials.







VACSDM / VADT Veterans Affairs Cooperative Study 
of Diabetes Mellitus (VACSDM), 

� Intensive insulin therapy in 153 men with type 2 
diabetes (mean duration 7.8 years) was associated with 
an increase in the frequency of hypoglycemia and a 
non-significant increase in cardiovascular events 

� The main predictor of CV events during the study, as 
expected, was a history of previous CV disease. 

After correcting for baseline cardiac abnormalities, a 
lower A1C value was significantly correlated with an 
increase in new CV events.



ADVANCE trial evaluated the effects of intensive glycaemic 

(glicazide) and BP on CVD in patients with long-standing type 

2 diabetes at high risk for vascular disease.

� No benefit of intensive therapy on the primary composite 
endpoint of cardiovascular death, nonfatal MI, or nonfatal 
stroke (HR 0.94, 95% CI 0.84-1.06).

� Severe hypoglycemia occurred in more patients in the 
intensively treated arm (2.7% versus 1.5 %). 

� If severe hypoglycemia, the risk of a major macrovascular 
event, major microvascular event, and death (total and 
cardiovascular) was significantly increased (HRs 2.07 to 
3.78) 

� The association between severe hypoglycemia and risk of a 
microvascular event, macrovascular event, or death was 
similar for patients assigned to standard and intensive 
glycemic control. 



ADVANCE

� At baseline, 

6.5% of patients had microalbuminuria and 

0.7 % had macroalbuminuria 

� Intensive insulin therapy was associated at nine-
year follow-up with a significantly lower rate of 
microalbuminuria (RR 0.76, 95% CI 0.62-0.91) and 
a nonsignificantly lower rate of macroalbuminuria 
RR 0.67, 95% CI 0.42-1.07)



ACCORD trial, a multicenter study of type 2 diabetes, 

was designed to examine the effects of glycemic 

control, lower than had previously been achieved, on 

cardiovascular disease in subjects with long-standing 

diabetes 

The ACCORD trial demonstrated a decrease in 
microalbuminuria 

Glycemic control did not decrease incidence of dialysis or 
renal transplantation, high serum creatinine >291.72 
micromol/L, or retinal photocoagulation or vitrectomy to 
treat diabetic retinopathy 



ACCORD: What happened next, after 

a mean 3.7 years of intensive 

therapy
� Patients in the intensive therapy arm were transferred  to standard therapy 

and all patients were followed for cardiovascular outcomes until completion 
of the study (5 years) 

� The median Hb A1C in the intensive group remained lower than in the 
standard therapy group (7.2 versus 7.6 % at study end). 

� The findings at 5 years were similar to those reported after 3.

� The number of total and cardiovascular deaths (578 versus 471) was higher 
in subjects assigned to intensive therapy 
HR 1.19, 95% CI 1.03-1.38for death from any cause

� There were fewer non-fatal myocardial infarctions in the intensively treated 
patients (287 versus 344, HR 0.82, 95% CI 0.70-0.96). 

� The primary outcome (a composite of nonfatal myocardial infarction, nonfatal 
stroke, or death from cardiovascular causes) occurred in 503 and 543 
patients in the intensive and standard therapy groups, respectively (HR 0.91, 
95% CI 0.81-1.03). The reason for the higher mortality in the intensively 
treated patients remains unclear.



The most effective approach for prevention of 

macrovascular complications appears to be 

multifactorial risk factor reduction 

� Glycemic control, 

� Stopping smoking, 

� Aggressive blood pressure control with salt 
restriction

� Weight loss and increased physical activity

� Treatment of dyslipidemia, ......and 

� For secondary prevention, daily aspirin



Before starting ARB or ACEi
Get baseline Urea, Creatinine, Potassium, Sodium values

The major risks from ACE inhibitors are of hyperkalaemia 
and deterioration of renal function. The risks are greater in 
individuals with unsuspected ischemic renovascular 
disease

Risk factors for hyperkalaemia and renal impairment

� Peripheral vascular disease indicates a high risk of renovascular 
disease: other evidence of cardiovascular disease presents a 
moderate risk 

� Diabetes mellitus - at risk of renovascular disease, and if pre 
existing renal impairment, they are particularly prone to 
hyperkalaemia 

� Old age

� Pre-existing renal impairment



Aspirin and DM

� Aspirin 75 mg daily for secondary prevention in DM 
with MI vascular bypass TIA stroke PVD claudication or 
angina

WEAK EVIDENCE BASE

� Aspirin for primary prevention for any diabetic patient 
at increased risk men>50 years women>60 and an 
additional risk factor like smoking hypertension obesity 
albuminuria dyslipidemia or family history of 
cardiovascular disease



What clues to suggest that it is not 

diabetic nephropathy

� Acute onset of renal disease. 

� Presence of an active urine sediment containing red cells and 
cellular casts. 

� In type 1 diabetes, the absence of diabetic retinopathy or 
neuropathy. In contrast, lack of retinopathy in type 2 diabetes 
does not exclude diabetic nephropathy



What clues to suggest that it is not 

diabetic nephropathy
� Onset of proteinuria <5 years 
from onset of type 1 diabetes. 
This may be more difficult to 
ascertain in patients with type 2 
diabetes

� Signs and/or symptoms of 
another systemic disease

� Significant reduction in the 
glomerular filtration rate (>30 
percent) within two to three 
months of the administration of 
ACE inhibitors or angiotensin II 
receptor blockers



Diabetes Screening and Detection

Undiagnosed diabetes can cause progressive 
microvascular damage. At time of diagnosis, 
approximately 20 % of newly diagnosed 
patients with type 2 diabetes have diabetic 
retinopathy and 10 % have nephropathy









SLAN 07 Sampling
10,364 adults from 400 clusters nationally 

� Multi stage probability sampling

� Based on Geodirectory 
(An Post) 

� Equal  probability selection

� Primary sampling unit  
Townlands / Cluster

� Systematic sample of addresses 
from a random starting point

� Selection of respondent per 
address 



SLAN 07 Sample Size & 
Response Rate

AGE N Response Rate

Main survey 18 + 10,364       62%

FFQ 18+ 9,223 89%

Physical exam 45+ 1,207 66%
Blood Sample 1,160
Blood and Urine 1,098



GFR Stages CKD EPI to MDRD

N=1160
MDRD CKD EPI

GFR1 19.2% 33.2% 

GFR 2 65.5% 54.22% 

GFR3A 11.98% 9.22% 

GFR3B 2.84% 2.5% 

GFR 4-5 0.43% 0.43%





Assessment of CKD in the Irish 
Population

For comparative purposes, an estimated GFR was 
calculated from a single assumed stable serum 
creatinine measurement using the newly 
developed estimation formulas, the CKD-EPI. 



Distribution of Urinary 
Albumin Creatinine Ratio(ACR)
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Prevalence of eGFR (CKD EPI) 
<60ml/min/1.73 m2

12.1% (10.3-14%) 

ESRI  Weighted Prevalence

12.26%

12.5% 11.8%   
9.7,15.4 9.4-14.3



Proportion of diabetes that is 

undiagnosed

• UK Bedford study 1962-1972 – approx. 50%

• Edinburgh Artery Study 1988 – approx. 70%

• India – 6 major cities 2000 – approx. 20%

• US NHANES 1999-2002 – approx. 30%

• AUSDIAB 1999/2000 – approx. 50%

• Diabetes UK estimate 2009 – approx. 20%



Treatment

� Confirm Diabetic nephropathy

� Salt restrict, restrict intake to 1 litre to 1.5, daily weights commence 
diuretic therapy 

� Improve diabetic control in this patient may not always be feasible if 
severe hypoglcemia

� ACE i 

� Likely to have some deterioration in renal function with ACE i 

� Will need dietary K, and phosphate control

� May need phosphate binders check PTH give vitamin D

� Need close monitoring 

� Discuss  risk of progression and RRT



Cardiovascular Therapy
These subjects especially if renal disease carry a 
very high CV RISK

� Statins
Some guidelines DM>40 years with other risk factors

� However cardiovascular risk is so high I would start Statins even in 
younger patients

� Aspirin 
Yes if established vascular disease as found clinically or carotid 
dopplers or coronary angiography, or high risk subjects 

� No real data to guide the use of aspirin in early Diabetic disease 
and need to be aware of diabetic retinopathy 

� If very advanced renal disease may be at risk of bleeding if uremic 
and would avoid if planned insertion of access for CKD



Proteinuria> 300mg proteinuria 
Established Diabetic Nephropathy

� More aggressive BP control 120/80

� Now established risk of progression of CKD need more 
frequent measurement

� Still use ACEi or ARB possibly Renin Inhibitors (less long 
term evidence)

� With impaired renal function need to monitor ACEi and 
especially potassium level and should have dietary 
potassium (as well as dietary phosphate) advice

� If Proteinuria and Oedema, advise against salt intake 
and consider use of loop diuretics

� Need to consider other issues like bone disease PTH 
level and Anaemia 



Diabetic nephropathy is the commonest 
cause of ESRD and is rising in the US

� Earliest marker of diabetic nephropathy is microalbuminuria

� This progresses to established proteinuria

� Later stages of nephropathy include impairment of renal function and 
hypertension with evidence of volume expansion and oedema this is a 
progressive disorder and volume status means ESRD is started earlier



Example of Patient presenting with Diabetic 

Nephropathy

� Remember in Type 1 DM this will clinically be more 
obvious and likely to be trackable over a number 
of years heralded by microalbuminuria

� The onset of proteinuria will be associated with HT 
and progressive renal decline

� Other microvascular complications are highly likely 
Retinopathy, Neuropathy



Chronic Renal Failure
Diabetic Renal Kidney Disease

Jennifer is a 32 girl who presents to A/E 

She is a diabetic since 12 years, although she can give her own insulin 
she has not attended any diabetic OPD for 3 years

Her last outpatients was the eye clinic when she received laser therapy 
to her eyes

Over the last 10 years her control has not been optimal mainly as she 
started to suffer from troublesome hypoglycaemic episodes

She also since teenage years has felt her best way to deal with her 
diabetes is to deny its existence

Her main complaint is worsening shortness of breath and swelling of her 
ankles



On examination

� Her blood pressure is grossly elevated at 170/95

� Although continuing to have a prescription for anti-
hypertensives she has not been compliant with these 
medication

� Her weight is 72 kg which is about 15kg more than her 
normal weight

� There is evidence of peri orbital oedema and there is 
severe bilateral pitting oedema

� On fundoscopy, she has evidence of laser burns 



Biochemistry

� Na 137

� K 3.9

� HCO 21

� Urea 14mmol

� Creatinine 150 micromol/l

� Ca 2.05

� Phosphate 1.5 mmol

� Serum albumin  15 mg/dl

� Serum Cholesterol 7 mmol/l

� Urinanalysis 4+ protein no blood

� She has a normochromic normocytic anemia of Hb10.7

Her Protein / Creatinine ratio is 6 g protein/ mmol creatinine which corresponds to a 
24 hour collection showing 6.7g protein over 24 hours



Important elements of history

� Look for clinical evidence of other aspects of diabetic 
microvascular complications like retinopathy or neuropathy

� Try to track if previous documented micro-albuminuria(30-
300mg) 

� Blood pressure history and BP meds

� Length of DM time will increase risk especially in Type 1 this 
is less clear cut in Type 2 

� Previous use of ARB or ACE i

� Chronicity of renal disease, ie no real evidence of an acute 
precipitant to explain acute renal dysfunction



Why review Structure of the Kidney

� ? Normal size and structure

� Are the kidneys shrunken with potential focal 
scarring

� Is their evidence of cystic disease

� Increased risk of transitional epithelial tumours in 
acquired cystic disease



Renal imaging

� Renal Ultrasound 

� Kidneys appear large but 
echogenic

� Chest XRay shows small  bilateral 
pleural effusions with cardiomegaly 

� ECHO shows reasonable LV 
function but evidence of volume 
overload



Other investigations

Diabetics can develop other causes of Glomerulonephritis 

so should consider differential 

� Hep B Hep C and HIV are negative

� There is no signs or symptoms of infection

� Complement C3 and C4 are normal

� All autoantibodies are normal

� ANCA is negative


