in slowing the rate of decline of kidney
function. Some BP lowering drugs, such as
ACE (angiotensin converting enzyme)
inhibitors and angiotensin receptor blockers,
have been shown to decrease proteinuria and
slow the progression of kidney disease in
diabetic nephropathy:.

e Cholesterol or Fats in the Blood

Control of high blood fats (cholesterol and
triglycerides) will help prevent disease of
blood vessels and may also help slow the
rate of decline of kidney function. In addition
to reducing the intake of fats in the diet,
medication to lower blood cholesterol levels
may also be prescribed.

e Low Protein Diet

Research has shown that a low protein diet
may help to slow down deterioration of
kidney function in people who have kidney
damage. This effect is separate from the
effects of blood pressure control and blood
sugar levels. The degree of restriction of
dietary protein depends on the extent and rate
of renal damage. Because of the importance of
having the correct balance of carbohydrate, fat
and protein in the diet, advice from a dietitian
associated with a diabetic clinic or renal unit
is strongly recommended.

* Smoking Habits

It is well known that smoking is related to the
development of atherosclerosis (disease of
blood vessels). Smoking also contributes to
the development of microalbuminuria in
diabetic nephropathy. It is therefore important
that all diabetic patients stop smoking.

Not only will all of the above measures help
to control diabetic nephropathy but they
will help to prevent other complications of
diabetes.

* What Happens if the Kidneys Fail¢

If as a result of diabetic nephropathy, kidney
function is lost, treatment in the form of
dialysis or kidney transplantation is available.

Both haemodialysis (artificial kidney machine)
and peritoneal dialysis (CAPD or continuous
ambulatory peritoneal dialysis and APD or
automated peritioneal dialysis) are very
effective in helping people to lead healthy

and active lives. For many people, kidney
transplantation is possible. Some younger
people, usually with Type 1 diabetes, may be
suitable for a combined kidney and pancreas
transplant.

Information about dialysis treatment and
transplantation is available from the Renal
Resource Centre, from your renal physician
and renal unit and Kidney Heath Australia.

RENAL RESOURCE CENTRE, 2006
37 Datrling Point Road
Darling Point NSW 2027 Australia
Tel: 61 2 9362 3995 or 61 2 9362 3121
Freecall: 1800 257 189 Fax: 61 2 9362 4354

renalresource@nsccahs.health.nsw.gov.au www.renalresource.com

NORTHERN SYDNEY
CENTRAL COAST
NSWeEHEALTH

Publications of the Renal Resource Centre are endorsed by
The Australian and New Zealand Society of Nephrology,
Transplant Australia and supported by Kidney Health Australia
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What is

Diabetic Nephropathy?
Diabetes can affect the kidneys in a variety

of ways but one of the most important
complications is diabetic nephropathy. This

is a kidney condition that occurs only in
people with diabetes mellitus and results in
progressive damage to the small filtering units
of the kidney (glomeruli). This eventually
leads to lots of protein in the urine, high blood
pressure and declining kidney function.
Diabetic nephropathy is an important cause
of failure of kidney function. About 25% of
people who need dialysis (artificial kidney)
treatment or kidney transplantation in
Australia have diabetic nephropathy.

Who Gets

Diabetic Nephropathy?
Diabetic Nephropathy is a long term
complication of diabetes but only 20-30%
of people with diabetes develop diabetic
nephropathy. It is not entirely understood
why only a small proportion of people with
diabetes develop diabetic nephropathy:.
However, there are a number of factors which
appear to increase the risk of kidney disease.
These include hypertension (high blood
pressure) and high blood glucose levels
(particularly in the early stages of diabetes).
Smoking is also detrimental. People with a
family history of high blood pressure are at
greater risk of developing diabetic nephropathy.
[t is important to realise that these are only
risk factors. It is possible to have no risk
factors and still develop kidney problems.
Conversely, there are some people with all
the risk factors who do not develop kidney
problems.

The Course of

Diabetic Nephropathy

Remember that only 20-30% of people with
diabetes develop diabetic nephropathy. There
are 2 types of diabetes. These are Type 1
diabetes - most frequently seen in younger
people and usually requiring insulin treatment
immediately and Type 2 diabetes - seen usually
in older people and often treated initially with
diet and tablets. The course of diabetic
nephropathy appears to be a little different in
the two types of diabetes. It is more consistent
in Type 1 diabetes, in which the time of onset
of the diabetes is known. Following a silent
stage of 5-20 years after diagnosis, a proportion
of people with Type 1 diabetes mellitus will
begin to pass excess protein in the urine.
Initially, this can only be detected by
measurements of a protein called albumin and
is termed microalbuminuria (albumin in the
urine). Gradually (usually over years) the
amount of protein in the urine increases and
eventually the kidney function begins to
decline. When the protein in the urine exceeds
the body’s ability to make sufficient protein,
fluid retention will develop. High blood
pressure is almost always present at this stage.
Over a period of time the declining kidney
function can result in kidney failure.

In Type 2 diabetes, the course of diabetic
nephropathy is not so well established,
mainly because the date of onset of this type
of diabetes is often not known. People may
have mild Type 2 diabetes for years before it is
detected and treated.

Unfortunately, when diabetic kidney disease
develops, other diabetic complications affecting
eyes (diabetic retinopathy), nerves (diabetic
neuropathy) and blood vessels (diabetic
atherosclerosis) often occur simultaneously:.
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How Is
Diabetic Nephropathy
Diagnosed?

As it is not known which people with diabetes
will develop kidney disease, it is important
that testing for the earliest signs of kidney
disease occur regularly. Treatment which may
slow the progression of the disease can then
be started early.

When someone with diabetes develops
microalbuminuria, it is usually due to diabetic
nephropathy. However, occasionally there may
be some doubt and a kidney biopsy may be
recommended. This is a simple procedure
which involves taking a small sample of kidney
tissue via a needle inserted into the kidney
under local anaesthesia.

Prevention and
Treatment of
Diabetic Nephropathy

* Blood Glucose

There is now good evidence that tight control
of blood glucose (blood sugar) levels early in
the course of diabetes will delay and possibly
prevent the development of kidney disease
(and other complications) in people with diabetes.

e Blood Pressure

Early detection and treatment of high blood
pressure will also slow down the rate of kidney
damage in people with diabetes who already
have kidney disease. Regular monitoring and good
control of blood pressure are absolutely essential,
aiming for blood pressure consistently less than
125/80 mmHg. Once kidney function starts to
decline, control of blood pressure has been
found to be the single most important factor

® ® ® ® ®
Y , 200 Susuyeiiary VR WG guy sy sayinary VR SID guy, sww gy esnasy -
o P P Y ) . 'y A - . 2R ) -




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


