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Over two million Canadians have diabetes
which contributes to significant cardiovascu-

lar morbidity and mortality. Furthermore, both
Type 1 and Type 2 diabetes can lead to diabetic
nephropathy characterized by proteinuria and
kidney failure. Diabetic nephropathy is the
leading cause of end-stage renal disease
(ESRD) in Canada.1 Primary care physicians
can positively impact their patients’ disease
profile by implementing proper screening and
prompt delivery of medical intervention, delay-
ing the progression to ESRD.

Screening

The clinical stages of diabetic nephropathy
usually occur as follows:
• normoalbuminuria,
• microalbuminuria (MAU),
• overt proteinuria,
• renal insufficiency (defined as glomerular
filtration rate [GFR] < 60 cc/minute) and

• ESRD.
While this model generally holds true for
patients with Type 1 diabetes, this sequence of

deterioration is not as discrete in patients with
Type 2 diabetes. The presence of MAU in these
patients occurs earlier and may represent a state
of generalized endothelial dysfunction rather
than true diabetic kidney injury. Nevertheless,
the goal is to identify at-risk patients before
MAU, thereby initiating early therapeutic
interventions to prevent future loss of kidney
function. While urinary albumin in the
microalbuminuric range is rarely detected on
a simple urine dipstick test, measuring the
albumin-to-creatinine ratio (ACR) from a spot
urine collection has been validated as an
appropriate substitution for a 24-hour urine
sample collection.2

At the onset of diagnosis, patients with Type 2
diabetes should be screened for MAU, whereas
patients with Type 1 diabetes should be
screened five years after their initial diagnosis.
Thereafter, all diabetic patients should be
screened annually. Features of the urinalysis are
summarized in Table 1. The presence of MAU
is confirmed by two positive tests, performed at
least one week apart.
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Diabetes and Kidney Failure

Table 1

Stages of diabetic nephropathy

Category 24-hour (mg/q.d.) Spot urine ACR Spot urine ACR
(µg/mg creatinine) (mg/mmol creatinine)

Normoalbuminuria < 30 < 30 < 2 for males, < 2.8 for females

Microalbuminuria 30 to 300 30 to 300 2 to 20 for males
2.8 to 28 for females

Macroalbuminuria > 300 > 300 > 20 for males
> 28 for females

ACR: albumin-to-creatinine ratio
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Creatinine clearance and
estimated glomerular filtration
rate (eGFR)
While the presence of MAU is associated with
significant risk for cardiovascular outcomes, it
is also a risk factor for the future development of
kidney failure and ESRD. Relying on levels of
serum creatinine outside the reference range to
identify kidney damage will miss many cases
with mild-to-moderate disease. Therefore, the
creatinine clearance, or eGFR should be routine-
ly calculated using the Crockcroft-Gault or the
abbreviated Modification of Diet in Renal
Diseases (MDRD) formulas, respectively
(Table 2). These formulas can be found and
downloaded from the National Kidney
Foundation website: www.kidney.org. The abbre-
viated MDRD includes a correction to a standard
body surface area (BSA) (i.e., 1.73m2). Some lab-
oratories within Canada (British Columbia,
parts of Alberta and Ontario) automatically
report eGFR when values are < 60 ml/minute.
It is important to note that these formulas are
not reliable in certain conditions (e.g., patients
with extreme body compositions and individu-
als with near-normal GFR). Furthermore, cre-
atinine-based measures of kidney function
lack precision and reliability, thus many
repeated measures, over time, are required to
accurately judge trends in kidney function.
Generally, patients with creatinine clearance

or eGFR < 30 ml/minute should be referred to a
kidney specialist in anticipation of ESRD and to
facilitate preparation for dialysis and transplanta-
tion.3 Referrals should also be made when one
encounters conditions, such as acute renal failure,
rapid and progressive loss of kidney function, per-
sistent proteinuria (ACR > 60 mg/mmoL), or any
of the conditions listed in Table 3.

FAQ

Is it safe to use an
angiotensin converting
enzyme (ACE) inhibitor and
angiotensin receptor blockers
(ARBs) in combination?
Yes, studies have shown that the two
agents can be safely used in combination,
usually with the aim of decreasing protein
excretion.

FAQ

What is the cutoff creatinine
above which I should not use
anACE inhibitor orARB?
There is no absolute serum creatinine
above which it is unsafe to use any of
these agents. When one’s eGFR is
< 30 ml/minute, ACE inhibitors andARBs
should be used with caution and patients
should have their serum creatinine and
potassium closely monitored.
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Table 2

Cockcroft-Gault and MDRD equation

Cockcroft-Gault equation:

Creatinine clearance (cc/minute) =

[140 - age (years)] x weight (kg)

serum creatinine (umol/L)

(Multiply the result by 1.2 for men)

MDRD equation:

eGFR (mL/minute/1.73m2) = 186 x [serum
creatinine (umol/L) x 0.0113]-1.154 x age (years)-0.203

(x 0.742 if female)(x 1.21 if African-American)

MDRD: Modification of Diet in Renal Diseases
eGFR: Estimated glomerular filtration rate
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Management and treatment

The primary aim in managing patients with dia-
betes is the prevention of macrovascular disease
(coronary artery disease, cerebral vascular dis-
ease, peripheral vascular disease) and microvas-
cular (retinopathy, neuropathy, nephropathy)
complications. The BP target in all diabetics
should be < 130/80 mmHg, which usually
requires three or more drugs. First and fore-
most, all diabetics with and without MAU
should receive treatment aimed at blocking the
renin-angiotensin-aldosterone system. This
translates into using an ACE inhibitor or ARB
drugs in their optimal doses, usually in combi-
nation with diuretics.4-6

The use of ACE inhibitors or ARBs in dia-
betic patients with reduced kidney function is
generally recognized as safe, even in the
presence of advanced renal insufficiency
(i.e., eGFR is < 30cc/min).7 Whenever initi-
ating an ACE inhibitor or ARB, it is crucial to
have serum creatinine and potassium levels
monitored within two weeks. The expected rise
in creatinine should be < 30% and should stabi-
lize within two months.8

Traditionally, thiazide diuretics have been
the drug of choice for use in combination with
an ACE inhibitor or ARB. However, recent data
suggests that the use of aldosterone antagonists

(e.g., spironolactone) in a low dose (i.e., 25 mg
q.d.) is effective and safe in conjunction with an
ACE inhibitor or ARB in reducing proteinuria.9

Again, monitoring for hyperkalemia is recom-
mended whenever an aldosterone antagonist is
initiated. The use of an ACE inhibitor and ARB
in combination is generally safe and should be
reserved for diabetic patients with overt pro-
teinuria.10

In patients at all stages of diabetic nephropa-
thy, obtaining tight glycemic control, achieving
an optimal lipid profile and smoking cessation
have all be shown to prevent MAU and delay the
progression of kidney disease. All these issues
should be routinely addressed and constantly re-
evaluated with diabetic patients, as they confer
not only kidney benefits but also promote over-
all cardiovascular health.

Conclusions
Diabetes is a leading public health concern in
Canada. Comprehensive diabetic care provided
by primary care physicians must include screen-
ing for diabetic nephropathy with the goal of
delaying or preventing progression to ESRD.

Table 3

When to refer to a nephrologist

• Lack of retinopathy or neuropathy

• Persistent hematuria

• Systemic disease

• Rapidly rising creatinine

• Acute renal failure

• Massive proteinuria with inappropriate
creatinine

• Family history of non-diabetic kidney disease

• Development of kidney disease with short
duration of diabetes (< 10 years)

For references, please contact: cme@sta.ca

Take-home message
1. Screening should be performed in Type 1

diabetic patients five years after the initial
diagnosis, whereas Type 2 diabetic patients
should be screened at onset

2. Screening can be performed with a simple
ACR test

3. Initiate therapy early in order to prevent
further kidney deterioration

4. Angiotensin converting enzyme inhibitors or
angiotensin receptor blockers are
considered first-line therapy for BP and
proteinuria control


