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Summary

Much 1is to be gained from optimal prevention and management of the
increasing epidemic of chronic renal TfTailure in Aboriginal people and
conversely there is considerable avoidable illness and death where health
care fails. Evidence shows that early recognition, early intervention and
well-timed referral to specialist and tertiary care are all important.
Renal failure is increasingly common in Aboriginal populations, especially
those with diabetes, hypertension, obesity, or a Tfamily history of renal
disease.

Social factors such as diet and exercise, combined with minimisation of
smoking and alcohol use, are most important in the primary prevention of
chronic renal disease. Environmental factors such as appropriate housing
and community measures to reduce skin infections are likely to help reduce
renal disease.

All Aboriginal adults should be encouraged to participate in screening
for early renal disease with annual dipstick testing for proteinuria, and
subsequent quantification if positive. People with diabetes should be
tested for microalbuminuria with an ACR. The glomerular Tfiltration rate
(GFR) should be calculated for people with diabetes and microalbuminuria,
and all others with overt proteinuria.

Control of hypertension 1is one of the major interventions for
controlling the decline in renal function in those with renal impairment
and blood pressure should be kept below 130/85, or even lower in the
presence of proteinuria. The optimal choices of anti-hypertensive are the
angiotensin-converting enzyme inhibitors and angiotensin receptor blockers
(alone or in combination) as they have been shown to delay the progression
of diabetic and non-diabetic-related renal disease by as much as twofold,
and reduce proteinuria by 50%.

Patients with progressive renal failure should be referred to a
nephrologist at or before reaching a calculated GFR of 30 ml/min (and
preferably around 60 ml/min) for further management, including correction
of anaemia, education on end-stage renal failure (ESRF) options and timely
creation of vascular access for dialysis. Aboriginal patients should be



given the same opportunities for ESRF treatment as non-Aboriginal patients,
and those in remote areas the same as those in urban settings.

Burden of suffering
For the most part, the progression from early through to advanced renal
failure 1iIs asymptomatic. However, with the onset of end-stage disease,
uraemia and renal replacement therapy, there is considerable physical and
social disruption for most patients. Aboriginal Australians in particular
face a significant and increasing burden of renal disease, mandating
decisive action at all levels of health provision.* Current and future
projections are of “epidemic proportions” in the NT.2 Maintenance
haemodialysis is the leading cause of hospital admissions among Indigenous
Australians (26% of all episodes of care, and 44% as principal procedure in
1998-99) .3 The population-adjusted incidence of new patients accepted on to
ESRF programs in the year 2000 was 400 per million in the total Australian
Aboriginal population. This compared to 300 in Pacific Islanders, 200 in
Maoris and was five times the rate of the Australian Caucasian population
(80 per million).4,5 The racial disparity data from the ANZDATA Registry has
been independently validated.s The rates of ESRF in Aboriginal populations
vary greatly in different regions, but are generally increasing. The
average annual incidence of ESRF in Northern Territory Aboriginal people
was 440 per million in 1988-93 (approximately ten times the non-Aboriginal
rate), while that in Tiwi people was 1636 per million.7 In the last decade,
the nation-wide incidence of ESRF has risen over twofold, from 170/million
in 1991 to a peak of 430/million in 1997-99.4 Despite likely differences in
the difficulty iIn access to diagnostic services, the incidence is increased
in remote versus urban centres, and in northern versus southern states.s
Furthermore, ESRF incidence may be underestimated, as many remote area
Aboriginal people decline treatment.9 ESRF in Aboriginal people more often
presents acutely and earlier (median age 48 versus 61 years 1iIn non-
Indigenous patients), with a higher proportion of females (57% vs 41%).

Diabetes is a major contributing factor in renal failure in Aboriginal
people with 47% of those with a biopsy-proven cause (20% of total) being
attributed to diabetic nephropathy. In reality, the renal pathology is
multifactorial, representing the cumulative insults of virtually every
recognised risk factor for progressive vrenal failureio and indeed
mortality.11 These lifetime risk factors include:

e intra-uterine growth and nutrition, which may impair nephronogenesisi2
low birth weighti3
childhood post-streptococcal infectioni4
adult obesityis
= diabetic controlis,17
= hypertensionis
= smokingis
< albuminuria/proteinuria (correlated with loss of GFRi9 as well as all-

cause (predominantly cardiovascular) mortality2o
< glomerulomegaly2:r (unclear if congenital or acquired secondary to
hyperfiltration associated with focal glomerulosclerosis)22

= socioeconomic disadvantage?23
« lack of access to health services24

Most Indigenous patients with renal disease have significant co-morbidities
(alcohol dependency, smoking, Tfrequent infections, poor nutrition,



diabetes, ischaemic heart disease), which contribute to a deterioration in
renal function® as well as a 50% increased risk of cardiovascular or
respiratory disease versus non-Indigenous patients.

As a result, survival of those with ESRF (i.e. haemodialysis (HD),
peritoneal dialysis (PD) and transplant (Tx)) in 1991-2000 was worse in
Indigenous patients, being 60% at five years, compared to 85% in non-
Indigenous patients (p<.001). Similarly, Indigenous patients with renal
transplant had worse five-year patient and graft survival (70% versus 82%
in non-Indigenous patients).*

Approximately 40% of Aboriginal patients in ESRF programs were not known
to have had renal disease before presenting with renal failure.® The late
presentation 1is associated with a lower likelihood of acceptance of
dialysis treatment.

Many Aboriginal people face additional social stress and disruption if
they have to leave their home community for end-stage renal treatment.
Because ESRF mainly affects older people, some remote communities lose
contact with their community elders/leaders through this dislocation. This
sometimes impacts on the choice of treatment, and hence survival and
morbidity. About 90% of the Aboriginal people who received haemodialysis in
Alice Springs were from bush communities, often more than 200 km away. The
family disruption 1involved in a move to regional dialysis units is
therefore significant. Often there is a failure to match these health needs
with accommodation services. Only a minority of patients (18%) were able to
get Housing Commission accommodation in Alice Springs in 1996.26

Despite the rapidly-expanding patient numbers, only a small number of
satellite HD Units have been established iIn remote areas of Australia,
limited by funding and staff retention.

Definitions

The definitions used to describe stages of chronic kidney disease are
important in order to clarify optimal specialist referral times, and for
data collection.?7-28:29

Diabetic nephropathy
In the absence of a renal biopsy or an alternative explanatory cause a
clinical diagnosis of overt diabetic nephropathy is defined by the presence
of persistent or overt proteinuria (>300 mg/24 hr or >200 microgram/ min).
It is usually accompanied by hypertension, little or no microscopic
haematuria and normal-sized Kkidneys on renal ultrasound. The American
Diabetes Association states that the diagnosis of diabetic nephropathy in
NIDDM requires an elevated albumin excretion as well as evidence of
diabetic retinopathy.®

Incipient nephropathy 1is defined by microalbuminuria without overt
proteinuria (30-300 mg/24 hr or 20-200 microgram/min, or an
albumin:creatinine ratio of 3.4-30 mg/mmol). This phase 1is often
accompanied by glomerular hyperfiltration, with a serum creatinine lower
than expected for age and weight, and GFR greater than normal.

Chronic renal failure

The sustained and irreversible reduction in the glomerular filtration rate
(GFR), accompanied by a rise in serum creatinine, 1is the hallmark of
chronic renal failure. A low GFR may occur with a normal serum creatinine



in older and smaller patients. The GFR (normally >100 ml/min adult and >50
ml/min child) can be calculated from the serum creatinine (see Diagnosis).

A generally accepted definition of significant chronic renal failure is
a serum creatinine >200 micromol/L or calculated GFR <60 ml/min on two
occasions at least a month apart in the absence of acute illness.

End-stage renal failure

ESRF is usually reached when less than 10% of normal renal function remains
and regular dialysis or renal transplantation is required to maintain
life.®

Diagnosis

The most appropriate screening test is an annual dipstick urinalysis on a
spot urine for proteinuria followed (if positive one plus or more) by
quantitation of albuminuria by albumin:creatinine ratio (ACR). If the ACR
is more than 3.4 on two occasions in the absence of urinary tract infection
or sexually transmitted infection, they should proceed to further
assessment and investigation as per the protocol.

[Editor: The CARPA STM protocol only suggests calculating creatinine
clearance/GFR if the person is hypertensive or diabetic or the ACR is
confirmed to be >100. This difference is because this is the group with the
strongest evidence of benefit of intervention, and less useful calculating
of GFR may be a significant burden on health staff. Given that the protocol
includes measuring EUC on everyone with ACR confirmed to be over 3:4, this
compromise could be revised if, for example, electronic/computer/paper-
based normograms or GFR calculators were widely available. Otherwise the
EUC test is to detect grossly elevated creatinine, which will be less
sensitive for detecting pre-existing renal failure — calculated GFR’s are
probably for the GP to do rather than the health worker. The CARI
guidelines website has a nice sex-specific nomogram for those who can’t do
the rough calculation mentally or manually.]

Microalbuminuria

Microalbuminuria is a recognised early phase of diabetic nephropathy and
indicates leakage of a small protein (albumin) from the kidney that is not
detectable by conventional dipstick tests for proteinuria. Approximately 9%
of diabetic patients with microalbuminuria progress to overt proteinuria
per year.® It is now proven to be a predictor of the progression to renal
failure iIn insulin-dependent diabetes mellitus (type 1 diabetes) and non-
insulin—dependent diabetes mellitus (type 2 diabetes). The highest
predictive value for progression to renal failure in diabetic nephropathy
is an ACR two to three times the upper limit of normal .*

A timed urinary albumin excretion rate is generally agreed to be the
most sensitive assay for microalbuminuria.31 Because of the impractical
nature of the required urine collection, an ACR is recommended as the test
of choice. A first morning sample is preferred, but a randomly obtained
specimen may also be used.33 A review of the potential limitations of this
assay for microalbuminuria estimation has been described.32

Making a diagnosis of microalbuminuria, according to the American
Diabetes Association, requires two of three tests (performed over a three-
to six-month period) with elevated results before the patient is considered
to have microalbuminuria.2s8 This 1is to reduce the number of false
positives. However, a systematic review concluded that repeated testing is



onerous, unsubstantiated by studies and probably does not improve
diagnostic certainty due to minimal iImprovements in specificity in low
prevalence situations. This Jlack of adherence to even single annual
screening tests raised questions of whether the screening strategy of
repeated screening followed by treatment will effectively prevent diabetic
nephropathy.34

[Editor: An unpublished study (Stephen P McDonald, Zhiqiang Wang, Wendy

E Hoy. Menzies School of Health Research. Darwin NT) reports:

Predictive value of dipstick results for subsequent ACR was examined in

3554 observations on 1366 people in a community screening and treatment

program for renal disease. Reproducibility of ACR was examined for both

same-day (n = 120) and same-month (n = 230) collections.

In both groups, variability was less with ACR than with albumin
concentration. It was, however, still substantial: 95% limits of agreement
for a second test range from less than 1/3 to over 3 times the initial
result. This figure is relatively robust to effects of glucose, blood
pressure, gender and obesity. This variability may result in differences
in diagnostic and treatment decisions if not recognised . . . Taking the
mean of 2 repeated tests will reduce the width of the range by 40% (+2).

We believe these findings are important as they are derived from a
population with similar patterns of UTI and STl and other co-morbidities to
the populations where this protocol is to be used. These factors may
influence the reliability of the ACR test. The CARPA STM suggests that the
best practical assessment will come from the average of two ACR
measurements in the absence of STI and UTI. Though this involves a
significant amount of work for the clinic, it does change treatment
choices, and then does not have to be repeated once the person is known to
be albuminuric / micro-albuminuric.]

Testing with the DCA 2000 (Bayer) point-of-care instrument to assay ACR
from spot urines enables immediate feedback to the patient (within seven
minutes), thereby potentially enabling treatment changes.*-** This approach
has been successfully used and validated in a number of Aboriginal
community settings.37,38 At present there is insufficient evidence and a
lack of consensus on whether the non-diabetic population should be screened
for microalbuminuria, and CARPA does not advocate it.

Overt proteinuria

The presence of dipstick-positive proteinuria (more than or equal to +1 for
protein) usually indicates overt proteinuria (approximately equivalent to
protein excretion rate of 300 mg in 24 hours, or a protein:creatinine ratio
>30 mg/mmol, or an albumin:creatinine ratio >30). Commercially available
dipsticks are sensitive to albumin in concentrations of 100-200 mg/L, but
may produce a TFalse-negative reading in the presence of a dilute urine
sample. Urinary tract infections, physical exercise, congestive cardiac
failure, menstrual loss and vaginal contamination can cause proteinuria on
dipstick in the absence of renal disease (false-positive). If detected in
the absence of infection, dipstick proteinuria can be quantified by a 24-
hour collection or (much more practicably) by a spot albumin-creatinine
ratio (ACR). There is evidence that an ACR estimate of proteinuria is more
reliable as a predictor of renal decline than a 24-hour urine collection in
non-diabetic patients with chronic renal failure.



Proteinuria is often the first indication of renal disease. However, it
may be present transiently in people without renal disease. A (greater
degree of proteinuria and progressively increasing proteinuria correlates
strongly with the progression of renal failure.2s It is now widely accepted
that overt proteinuria 1is also an independent risk factor for
cardiovascular disease.30 In the Aboriginal population, proteinuria can
predict all-cause natural death as well as non-renal death, and is
considered a marker of general systemic and possibly vascular compromise.20
Proteinuria has also been related to smoking31t and malignancy, which
suggests that it may be a general marker of chronic poor health as well as
acute disease.40

Serum creatinine and calculated GFR

A reduction in glomerular filtration rate (GFR) is the hallmark of renal
failure, and usually only occurs after longstanding structural changes have
occurred in the kidney. Microalbuminuria, hypertension and overt
proteinuria usually precede any fall in GFR by years.

For routine clinical practice, the GFR is most simply estimated from the
serum creatinine, adjusted for the age, weight and sex of the patient,
providing the serum creatinine is stable. The original Cockcroft and Gault
formula for calculated GFR* has been shown to both over-estimate and under-
estimate true (isotopic) GFR in various situations. These include: extremes
of renal function, obesity, malnutrition, Ffluid overload, or use of
cimetidine or trimethoprim (blocking tubular creatinine secretion). Several
modifications have been proposed with varying degrees of additional
complexity.42-45 These formulae can be simplified to the approximation:

Calculated GFR (mI/min) = [140 — age (years)] x weight (kg) x 1.23 (males only)

serum creatinine (micromol/L)

This formula assumes the patient is close to ideal body weight. Using the
actual weight of an obese patient will produce a falsely high, calculated
GFR. To estimate upper limit of normal weight, replace actual weight with
(height (metres)? x 25) or use a nomogram.

No systematic correlations of calculated and true GFR have been
performed in the Aboriginal population, where muscle mass is frequently
clinically greater than the non-Aboriginal population.

[Editor: The term “calculated creatinine clearance”’ 1is interchangeable
(for our purposes) with “calculated glomerular filtration rate” (GFR). We
have used the term creatinine clearance (CrCl) in the STM because several
other resources in common use in the Northern Territory also use this term.

The STM protocol does not emphasise the importance of using lean body
mass in the Cockroft calculation, as described above, as this will make it
more difficult to use. The value of the calculated CrCl in the PHC setting
is to monitor progress/deterioration and to trigger referral to specialist
services at an appropriate stage.

The nephrologists reviewing this chapter point out that the stages of
renal failure are fairly arbitrary, are based on expert and consensus
opinion, and we have chosen to use the categorisation used in the American
K/DOQI discussion document and guidelines. They expect future Australian
guidelines to do likewise. There is little evidence to say that referral to
a specialist should happen by a specific CrCl value. Further, the patient
is not likely to be monitored so closely that this difference will be



detected, unless they are under specialist driven care already for some
reason. The point of referral will be determined by the overall complexity
of the case and the skills and confidence of the PHC team as well as the
calculated creatine clearance.

We do not expect using gross weight rather than lean body mass will
often have a negative iImpact on care except for very overweight people, in
which case their weight if their BMI was 25 should be used.]

The GFR may be increased above normal (known as “hyperfiltration’).
Hyperfiltration can occur acutely following a high protein meal or raised
glucose. A more sustained rise in GFR occurs in the presence of obesity or
the inital phases of diabetic nephropathy. These are commonly seen clinical
situations in Aboriginal patients, and can be identified by the recognition
of a serum creatinine reading lower than expected. Hyperfiltration Iis
believed to accelerate renal injury (the Brenner hypothesis).
Hyperfiltration is reversed by the use of ACE inhibitors or angiotensin
receptor blockers, accounting for the 20-30% increase in serum creatinine
commonly seen after introduction of either of these two classes of
antihypertensives. Provided the serum creatinine plateaus, this rise
therefore represents the unmasking of the “true” serum creatinine, once
hyperfiltration is corrected.

Summary: Assessing renal function

An increasing serum creatinine concentration is a highly specific indicator
of a decline in renal function and is often accompanied by hypertension.
The presence of proteinuria is also a marker of renal disease, but non-
specific. Overt proteinuria with diabetes can be regarded as clinically
diagnosed diabetic nephropathy. Microalbuminuria is a lesser degree of
renal protein leakage and is a precursor to overt proteinuria. An ACR is
the test of choice for microalbuminuria. Expert groups recommend
confirmation of positive results. Semi-quantitative microalbuminuria
dipsticks have a use where laboratory access is difficult and have value as
a screening tool, but positive results also need to be confirmed with an
ACR. In the presence of a high prevalence of microalbuminuria (>20%), these
dipsticks may not be cost-effective. Point-of-care ACR estimates are
acceptable and valid for assessing microalbuminuria in those with diabetes.

Effect of interventions
The prevention of renal disease has been divided into approaches that
describe the onset and stage of renal disease:
< Primary prevention strategies relate to interventions that may prevent
the onset of renal disease.
= Secondary prevention strategies relate to interventions for screening or
the early detection of existing disease, and optimal strategies to
prevent further deterioration.
< Tertiary prevention strategies relate to the prevention and control of
end-stage renal complications.

Primary prevention

In the prevention of renal disease in Aboriginal populations, the likely
important influence of socioeconomic and environmental factors needs to be
acknowledged. Much emphasis is placed on tertiary level interventions and
the optimal treatment of ESRF, and early screening strategies for chronic



renal failure, when the greatest gains in preventability are likely to be
found in the prevention of the socioeconomic and lifestyle related
antecedents of renal disease in Aboriginal populations.

Intra-uterine growth and renal disease

Increasing ratios of current-weight to birth-weight in adults from a small
Aboriginal community have been correlated with an increased risk for overt
proteinuria. It was proposed that this might be due to impaired
nephrogenesis from intra-uterine malnutrition, compounded by the subsequent
development of a pre-diabetic syndrome (syndrome X) of metabolic
dysfunction.*?“ The prevention of intra-uterine growth retardation (IUGR) in
Aboriginal pregnancies, and the prevention of malnutrition in infants,
should continue to be important goals in primary health care. Whether the
prevention of IUGR is often possible and prevents renal disease is still
uncertain.

Adult obesity, smoking and ethanol excess

These factors are unfortunately often closely-linked, and their
modification can offer great benefits. The calorie load of ethanol promotes
obesity and subsequent diabetes. There is a quantitative relationship
between alcohol intake and the Ilevel of blood pressure. Smoking
independently trebles the risk of kidney failure in several forms of Kkidney
disease.93

Skin infections and renal disease

Skin infections with group A streptococci (GAS) can cause
glomerulonephritis. A strong correlation was shown in the NT between past
evidence of infection with GAS and the presence of albuminuria in
adulthood.“® There is a strong rationale that more effective control of GAS
skin 1infections 1in childhood is required for the prevention of renal
disease. Control of skin infections is described in CDC guidelines and in
the skin infections chapter of this book.

Secondary prevention

Early detection

< Screening for chronic renal disease (proteinuria or microalbuminuria,
followed by serum creatinine and calculated GFR)

e Screening for hypertension, discussed in the adult health check and
hypertension chapters.

Preventing acute deterioration
< Avoidance of volume depletion, radiographic contrast media and NSAIDS

Managing progressive deterioration and late stages of chronic renal
disease

< Monitoring and early referral to nephrology service

< Treatment of hypertension

< Avoidance of dietary protein excess

= Control of diabetes, smoking and dyslipidaemia

= Treatment of anaemia

< Maintenance of acceptable calcium and phosphate metabolism



Screening for proteinuria

The Australia and New Zealand Society of Nephrology consensus statement
(1999) recommended urinalysis Tfor proteinuria as part of the periodic
examination of Aboriginal and Torres Strait Islander patients.* The Caring
for Australians with Renal Impairment (CARI) Guidelines (2001) recommended
screening for overt proteinuria in patients at increased risk of renal
disease (Aboriginal and Torres Strait Islander population) in conjunction
with access to referral services. There is currently no evidence to support
the mass screening of the general population for renal disease by urine
dipstick, blood sampling or other means, and this 1is consistent with
Canadian, US and Scottish guidelines.50-53

Because proteinuria is considered an independent predictor of
progressive renal disease In non-diabetic renal diseases4 and a predictor
of cardiovascular disease, it has been suggested that proteinuria screening
of the non-diabetic population may provide a mechanism for modifying the
development and progression of cardiovascular disease. No study has yet
explored this.

Aboriginal population-based screening for microalbuminuria has also been
proposed in the Northern Territory.ss5 Since it is recognised that those
with diabetes should receive annual screening for microalbuminuria, and a
urinalysis for overt proteinuria iIs recommended within the periodic health
examination of all Aboriginal adults, the role of population-based
microalbuminuria screening may be limited.

[Editor: The CARPA STM no longer recommends annual ACR measurement for
anyone who is known to have albuminuria or, in the case of those with
diabetes, microalbuminuria. We believe these people have an indication for
aggressive BP control with ACEi and or ARB medication and need their
creatinine/calculated CrCl monitored, not their ACR.

Authors” reply: As a personal view, rather than an evidence-based one,
serial ACRs or PCRs are actually a very nice quantitative way of monitoring
sequential improvements in the glomerular hyperfiltration — it’s the “renal
sphygmo”. BPs are too “bouncy” and creatinines are too late to really get a
feel for how well someone is responding (?complying) with treatment.]

At present, there appears to be little evidence to support screening for
microalbuminuria in the general Aboriginal population. However, as a marker
of general vascular disease and early renal compromise, screening this
population for microalbuminuria may complement other risk factor
assessments (such as blood pressure, weight, diabetes, smoking, lipids
etc.) but this has yet to be shown.

Screening for raised serum creatinine
The serum creatinine representing the referral threshold GFR of 30 ml/min
can vary from 140 pmol/L in a 50 kg 60-year-old female up to 400 umol/L in
a 90 kg 20-year-old male. A high serum creatinine is a late marker of renal
failure. By the time a serum creatinine is elevated above the population
normal range up to 50% of renal function may be lost, particularly in small
elderly females. Screening for raised serum creatinine is not recommended,
but calculation of GFR is critically important in those with any known
renal disease and consistent with local and international guidelines.®
[Editor: Note that the CARPA STM protocol suggests initial referral to a
renal physician earlier in the disease deterioration. This is because of
added difficulties In patient education, logistics and ensuring a venous
shunt is established and matured. In many instances referral to a renal



physician as soon as either a raised serum creatinine or low GFR is
identified will be advisable.]

Preventing acute deterioration

Avoidance of volume depletion, radiographic contrast media and NSAIDS
Radiographic contrast media (such as in intravenous pyelograms) may provoke
sudden and severe deterioration in damaged kidneys, and so caution Iis
advised. The probability of acute renal Tfailure occurring has been
estimated at 5-10% (>25% increase 1in serum creatinine levels) and 1-2%
(requiring dialysis).

Non-steroidal anti-inflammatory drugs (NSAIDS) (including the newer COX-
2 inhibitors) can cause a significant decrease in GFR in patients with
renal insufficiency (those with GFR 30-70 ml/min), particularly during
episodes of intravascular volume depletion.*%% NSAIDs can also worsen
hypertension (through sodium retention) and hyperkalaemia (through renin
suppression). Paracetamol is the preferred analgesic for mild-to-moderate
pain in patients with renal impairment.

Intravascular volume depletion (such as following recent inadequate
fluid intake, gastrointestinal losses or inappropriate diuretic use) is
another well-recognised cause of acute renal impairment. The degree of
volume depletion required to cause a renal functional deterioration can be
as little as 2% of body weight in the presence of three at-risk situations:
i. pre-existing renal disease (including patients aged over 65 years); ili.
chronic reduction in intravascular volume (cirrhosis, nephrosis, diuretic
use); or 1iii. impaired renal compensatory mechanisms (ACE inhibitors
blocking efferent arteriolar constriction by angiotensin 11 or NSAIDs
preventing prostacyclin-induced afferent arteriolar dilatation). Patients
with renal impairment should have intravenous saline provided in such at-
risk situations.e0

Managing progressive deterioration

Monitoring and early referral to nephrology service

Once chronic renal disease is diagnosed as the cause, rate of progression
and co-morbidities must be determined. Earlier referral to nephrologists of
patients with elevated creatinine levels is expected to lead to better
health care outcomes and lower health care costs. Adequate preparation for
dialysis or transplantation (or both) requires at Ileast 12 months of
relatively frequent contact with a renal care team.® Given the rapid
progression of renal disease in many Aboriginal patients, the time between
the onset of microalbuminuria and development of ESRF can be as short as
18-24 months. People with chronic renal failure need regular review,
including calculated GFR and a care plan guided by specialists.

I recommend that the response to ACEi/ARB therapy in all those with
chronic renal failure be monitored by ACR every three to six months. Whilst
the prime target of monitoring is systemic blood pressure reduction to
120/70 if possible, a steady fall in serial ACR or protein:creatinine
ratios may indicate successful intra-glomerular pressure reduction (a
surrogate marker suggesting iImproved prognosis) as well as confirming
medication compliance. Anecdotally, patients with proteinuria resistant to
ACEi/ARB therapy appear more likely to have irreversible glomerular
disease. Monitoring proteinuria in non-diabetic chronic renal failure may
also assist with therapeutic adjustments. The degree of reduction in
proteinuria with or without concurrent rise in serum creatinine following



ACEiI/ARB therapy can be seen as an indication of the degree of
hyperfiltration present prior to therapy.

[Editor: Though monitoring the albuminuria response to ACEi/ARB
treatment has some theoretical appeal, it is yet to be shown to lead to
better outcomes. The CARPA STM does not advocate monitoring the
effectiveness of ACEi or ARB medication via the ACR. It is the blood
pressure that counts, and “full doses” should be used if tolerated, adding
additional medications as needed to achieve the target BP as mentioned. The
effect on the ACR will not generally change management.

This position is supported by anecdotal experience from the Top End,
described here by Dr Christine Connors:

From auditing at Tiwi, and other communities, we know that the level of

monitoring for diabetes and renal disease is actually very high; the bush

staff are doing an extraordinary job of delivering a high level of
monitoring services. However, the proportion of patients achieving target

BP is suboptimal. My experience is that ACRs are variable and, as Paul

Lawton pointed out, there are many factors that will cause this: time of

day; “inflammatory” process; UTI/STI etc. 1 know that many people,

especially bush nurses, become confused about this variability, and
basically all of us ignore the results. The evidence is very strong that
achieving BP target is renoprotective, there is currently no evidence that
reducing protein further after meeting target BP will affect outcome.
Again, this is a pragmatic solution for PHC teams, not nephrologists, who
will have greater interest and knowledge about variable ACR. We want PHC
staff to save time (and money) by not doing multiple ACR, and use that
time to make conscious decisions about BP results and take appropriate
action (e.g. put chart in box for GP/chronic disease coordinator review,
refer to GP etc.) or increase drug treatment if seen by GP/CD coordinaotr.

Removing the ACR and focusing on BP is the message for improving renal

outcomes. All remote staff | have discussed this with are very happy with

this decision.]

Treatment of hypertension, with diabetic nephropathy
Hypertension, diabetes and renal insufficiency/failure are very common and
commonly coexist in the one person. AlIl need to be managed as part of
whole-person care. However, for protecting renal function the reduction of
blood pressure to target levels is the most important of all interventions.

Several meta-analyses and recent randomised controlled trials describe
the beneficial activity of both ACEi and angiotensin receptor blockers
(ARB), either alone or in combination, in reducing proteinuria in diabetic
renal disease that is independent of the anti-hypertensive effect of the
drug.®% * recent systematic review confirmed the progression of
microalbuminuria to overt proteinuria in those with diabetic nephropathy is
delayed by ACEi .69

Reduced progression of proteinuria is protective against ESRF, but few
studies have shown a reduction in ESRF incidence due to treatment with ACEiQ
or ARB iIn those with type 2 diabetes. Over 2.6 years, a 20% reduction (p =
0.07) in the risk of nephropathy progression was reported with ARB
Irbesartan in type 2 diabetics. This outcome was achieved with mean blood
pressure approximating 140/80 in both treatment and placebo groups.7o

People with type 2 diabetes and microalbuminuria or overt proteinuria
should receive ACEi or angiotensin blockade therapy, regardless of the
presence or absence of hypertension.28 The evidence that this treatment can



prevent ESRF is still lacking7i, though it prevents increasing albumin
excretion rates.71

Tight control of blood pressure reduces the rate of progression of
chronic renal Tfailure by about 50%, and some cases of prolonged
stabilisation of impaired kidney function have been described.72 Diabetic
patients with chronic renal failure or overt nephropathy should aim for a
target of less than 130/80 mmHg.28

Hypertension and non-diabetic renal disease
High blood pressure is a strong and independent risk factor for end-stage
renal disease, as shown in a subgroup analysis of the large Multiple Risk
Factor Intervention Trial.”? The control of hypertension in those with
chronic renal fTailure before the onset of ESRF is the single most potent
intervention to reduce the progression of renal Tfailure and prevent
cardiovascular mortality in those on dialysis.74

The use of ACEi in those without diabetes who show overt proteinuria in
the presence of hypertension has been shown In numerous systematic reviews
and recent trials to be of benefit in reducing the progression to ESRF.75-81
The protective effect of ACEi in chronic renal disease of non-diabetic
origin is certainly due in large part to a substantial decrease in blood
pressure, but ACEi have some independent effects.s1 A Cochrane review is
re-examining the impact of antihypertensive agents other than ACEi on non-
diabetic renal disease.s82

Evidence supports counselling patients to incorporate regular physical
activity into their daily routines and 1is recommended to prevent
hypertension, coronary heart disease, obesity and diabetes.s3

A lower-than-usual blood pressure goal has also been shown to be
protective in those with proteinuria and non-diabetic renal disease. In two
randomised controlled trials a low blood pressure goal (<130/80 mmHg)
significantly reduced proteinuria during the first Tfour months after
randomisation. Some guidelines recommend a lower blood pressure goal
(<125/75 mmHg) in non-diabetic chronic renal failure, often necessitating
the use of three or more antihypertensive agents in addition to lifestyle
modification.50,84

Limited dietary protein

Dietary protein restriction (“low” protein diet of approximately 0.6 g/kg
body weight/day) slows the progression of both diabetic and non-diabetic
renal diseases, according to meta-analysis. In non-diabetic renal disease,
the risk of renal failure and death is reduced by protein restriction by
about 40% as compared with higher or unrestricted protein intake.®-8.%
However, there is potential for adverse consequences 1In protein
restriction, so expert guidance should be sought in relation to nutritional
intervention in patients with impending ESRF. Protein-restricting diets are
notoriously difficult to implement and require resource-intensive health
education strategies. The potential for health gain versus the opportunity
costs of diversion from other health issues, and the potentially adverse
consequences of an inadequate caloric intake need to be considered.

Control of diabetes, smoking and dyslipidaemia

Deaths due to cardiac disease and atherosclerosis are the most common cause
of death in patients on dialysis, including Aboriginal patients.® Chronic
renal failure 1is associated with Ulipid abnormalities as well as an



increased risk of cardiovascular events predicted by the presence of
proteinuria.31,89 A recent meta-analysis showed that Ilipid therapy can
decrease proteinuria and preserve GFR 1in patients with chronic renal
disease.90

Cigarette smoking was associated with an increased risk of end-stage
renal disease in several large studies.91,92 Cessation of smoking has also
been shown to retard the progression of renal Tfailure in those with
diabetes, but this has not yet been shown in those with non-diabetic renal
disease.60

Treatment of anaemia

Recombinant human erythropoietin (EPO) given intravenously or
subcutaneously increases haemoglobin levels, improves quality of life and
avoids blood transfusion in those with anaemia due to uraemia (generally
late-stage renal disease). The major side effect is hypertension (in up to
30% of recipients). The benefits of subcutaneous EPO is that it can be
self-administered and is more cost-effective than when given intravenously.
However, it is an expensive treatment, costing $4000 to $10,000 per patient
per year, and a rare but serious side effect of pure red-cell aplasia due
to anti-EPO antibodies has recently been described.®*

There has also been concern that the increased haemoglobin in the pre-
dialysis period may accelerate renal failure. A systematic review concluded
that treatment with EPO in pre-dialysis patients corrects anaemia, avoids
blood transfusions, and increases quality of life and exercise capacity.
Whilst hypertension may be increased, effects on renal progression could
not be confirmed due to short-term studies.94 The general consensus is that
EPO therapy does not affect the rate of progression of renal failure.

Maintenance of acceptable calcium and phosphate metabolism

There is some evidence that control of calcium and phosphate metabolism
(lowering phosphate levels) may prevent the progression of renal function
loss, although most of the evidence arises from animal studies. Effects on
the progression of chronic renal failure are still unclear.® However, the
onset of severe renal osteodystrophy due to secondary hyperparathyroidism
can be delayed,96,97 particularly when phosphate binders are initiated at an
early and reversible stage.

Summary of interventions

It is iImportant to detect asymptomatic renal disease through screening for
overt proteinuria and microalbuminuria in those with diabetes. Monitoring
for progression to chronic renal failure with a serum creatinine and
calculated GFR is recommended in those found to have overt proteinuria,
diabetes with microalbuminuria and those with a family history of renal
disease.

The treatment of hypertension to a target level below 130/85 is crucial
to prevent progression. The optimal choice of anti-hypertensive is an ACE
inhibitor, as they have been shown to delay the progression of non-
diabetic-related renal disease in the presence of overt proteinuria.

The use of radiographic contrast media requires caution, and NSAIDS
should be avoided in those with renal disease as acute renal failure can be
precipitated.

Dyslipidaemia should be treated to prevent cardiovascular events in
those with a high absolute risk. This treatment may also prevent renal
disease deterioration. Calcium and phosphate monitoring and treatment are



advised to prevent vrenal osteodystrophy. Therapy for anaemia using
erythropoietin and aggressive iron supplementation (usually parenteral) can
enhance the quality of life.

Tertiary prevention

Early approaches to ESRF management

Failure to recognise impending ESRF is a major contributor to morbidity and
mortality in patients with chronic renal disease. Delayed referral leads to
emergency dialysis, which has a very high mortality (up to 25%) and
prevents an optimal choice in modality of dialysis and psychological
preparation of the patient for ESRF care. Early and coordinated approaches
to the care of patients with impending ESRF may increase the expected
duration and quality of life.

In Aboriginal populations, preparative processes may Increase the
acceptance of tertiary level interventions. A quarter of all Aboriginal
people with ESRF in the Northern Territory withdraw from treatment.® All
renal units in Australia are now encouraged to develop a pre-dialysis
education program for all clients and to be monitored for the proportion of
clients commencing dialysis who have completed an education program.®

Treatment of ESRF
Options for the treatment of ESRF include:

« Dialysis — peritoneal (continuous ambulatory peritoneal dialysis, CAPD,
or automated overnight PD, APD) or haemodialysis
(home/hospital/satellite)

= Transplantation — cadaveric or living/related/ non-related.

Treatment priorities are to maximise independence and rehabilitation by the
most cost-effective option. This means offering transplantation when
available; encouraging home dialysis (CAPD or home haemodialysis); siting
satellite units for maximal access; and reserving medically supervised
hospital haemodialysis for those patients unable to use other options.

[Editor: Timing of referral to kidney specialist:
Paul Lawton (a key contributor to the protocol) points out that the
“Stages” flow chart will indicate referral to Kkidney specialist at <30
ml/min. There is no evidence of benefit of referral earlier than this at
this stage. This 1is even more pronounced with the knowledge that the
majority will have “the usual” glomerulomegaly with focal scarring and/or
IgM deposition, for which we have no specific “specialist’ therapies. Those
who require earlier specialist nephrologist involvement will be picked up
with the other indications for referral -blood in the urine, nephrotic
syndrome, renal artery stenosis, etc.

The whole point of this protocol in the STM is to reduce the numbers
flying in from remote communities for appointments when they can be equally
well managed in community, given the available evidence. ]
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