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Chronic kidney disease (CKD) is an increasing

problem among our ageing population and is KEY POINTS

associated with Slgmf'cant cardiovascular morbldlty « Estimated glomerular filtration rate and albuminuria should
and mortality. Targeted screening and optimal early both be used to predict risk of chronic kidney disease (CKD)
management of patients in primary care can progression and are both independently associated with an
prevent the worst outcomes of CKD. increased risk of cardiovascular disease and mortality.

¢ Recommended assessment before referral to a
nephrologist includes measuring blood pressure (BP),
biochemical and haematological testing, urinary albumin
to creatinine ratio, urine microscopy for red cell
morphology and casts, and urinary tract ultrasound.

BP control in patients with CKD should be optimised

hronic kidney disease (CKD) is a major public health
problem associated with the increased incidences
of diabetes and hypertension, and an ageing

population.! CKD is defined as abnormalities of according to cardiovascular risk while balancing the risks
kidney structure or function present for more than three of more intensive BP treatment.
months (Table 1).2 The Australian Institute of Health and « Sodium-glucose cotransporter-2 inhibitors should be
Welfare reported that about 1.7 million adult Australians considered in high-risk patients with diabetic kidney disease
(10%) had CKD in 2011-12;* however, only 6.1% self-reported and macroalbuminuria due to their renal and cardiovascular
benefits.

Patients with CKD commonly have hyperuricaemia but
should only be prescribed urate-lowering therapy if they
already have gout or urate calculi.

Salt restriction and the Dietary Approach to Stop

MedicineToday 2020; 21(10): 31-36 Hypertension diet are recommended in hypertensive
patients. Persistent hyperkalaemia and hyperphosphataemia
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CHRONIC KIDNEY DISEASE continued

TABLE 1. CRITERIA FOR CHRONIC KIDNEY DISEASE (EITHER OF THE FOLLOWING
PRESENT FOR MORE THAN THREE MONTHS)?

Albuminuria (AER =30 mg/24 hours; ACR =30 mg/g

Electrolyte and other abnormalities due to tubular disorders

Criterion Details

Markers of .

kidney damage [23 mg/mmol])

(one or more) « Urine sediment abnormalities
* Abnormalities detected by histological testing
» Structural abnormalities detected by imaging
¢ History of kidney transplantation

Decreased GFR .

GFR <60mL/min/1.73 m? (GFR categories G3a to G5)

Abbreviations: ACR = albumin-creatinine ratio; AER = albumin excretion rate; CKD = chronic kidney disease;

GFR = glomerular filtration rate.

Reproduced with permission from: KDIGO 2012 clinical practice guideline for the evaluation and management of

chronic kidney disease. Kidney Int Suppl 2013; 3: 1-150.2

a diagnosis of CKD in the Australian
Bureau of Statistics 2017-18 National
Health Survey.*This reflects the asymp-
tomatic nature of CKD, which is often
detected late in the disease course when
therapeutic interventions are less
effective.

Early detection, prevention and man-
agement of CKD are essential in reducing
the health burden of kidney disease pro-
gression and associated cardiovascular
disease (CVD). The incidence of end-stage
kidney disease (ESKD) requiring dialysis
or kidney transplantation in Australia is
steadily increasing.” The burden of ESKD
is highest among people over 65 years of
age, Aboriginal and Torres Strait Islander
people, people living in remote and very
remote areas, and the lowest socio-
economic group.® The cumulative cost of
treating ESKD is estimated to be $12.3 bil-
lion in 2020, up from $4.1 billion in 2012.”

Furthermore, both reduced estimated
glomerular filtration rate (eGFR) and
albuminuria are independent risk
factors for CVD and death. The risk of
cardiovascular and all-cause mortality
istripled by an eGFR of 15mL/min/1.73m?
and doubled by a urinary albumin-
creatinine ratio (1ACR) of 30 mg/mmol.?
CKD is associated with increased cardio-
vascular risk beyond the management
of ‘traditional’ modifiable risk factors.
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This article reviews the investigation
and management of the early stages of
CKD. A comprehensive review of the
management of ESKD including dialysis
or nondialysis conservative care is beyond
the scope of this review.

Detecting and evaluating CKD
Screening for CKD should be targeted
to individuals at increased risk of
developing CKD, including those with
diabetes, hypertension, established CVD
(such as coronary heart disease, cerebro-
vascular disease or peripheral vascular
disease), obesity, smoking history,
previous history of acute kidney injury,
family history of CKD or age greater
than 60 years, or 30 years and over in
the case of Aboriginal and Torres Strait
Islander people.” Detection of CKD is
often based on eGFR using serum creati-
nine level and the CKD Epidemiology
Collaboration formula, since CKD is
often asymptomatic in its early stages.>'°
Although estimating kidney function
using eGFR is more accurate than using
serum creatinine level alone, sources of
error in eGFR include nonsteady state
conditions (such as acute kidney injury),
non-GFR determinants of serum creati-
nine level, inaccuracies at higher GFR
and factors that influence the creatinine
assays (Table 2).2
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Albuminuria should also be used to
detect CKD, as it independently increases
the risk of progressive CKD and ESKD.
Macroalbuminuria (WACR >30mg/mmol)
withan eGFR greater than 90mL/min/1.73m?
triples the risk of progressive CKD,
equivalent to the risk associated with an
eGFR of 30 to 60mL/min/1.73 m* with no
albuminuria.> The Kidney Disease:
Improving Global Outcomes (KDIGO)
CKD Work Group GFR and albuminuria
grid reflects the risk of CKD progression
based on colour intensity (Figure).? The
Kidney Health Australia Chronic kidney
disease (CKD) management in primary
care 2020 handbook has applied this grid
to recommend clinical and laboratory
assessments every 12 months for those at
moderately increased risk, every three to
six months for those at high risk and every
one to three months for those at very
high risk”’

Once detected, an abnormal eGFR
and/or uACR should be further evalu-
ated by repeat electrolyte levels, spot
uACR testing, urine microscopy, targeted
history, examination including lying
and standing blood pressure (BP), and
medication review. Minor abnormalities
often disappear after resolution of inter-
current illnesses, and thus represent
reversible acute kidney injury rather
than CKD.

Referral to specialist kidney

care services

The KDIGO 2012 clinical practice guideline

for the evaluation and management of

CKD recommends referral to specialist

kidney care services for the following

situations:*

« acute kidney injury or an abrupt
sustained fall in eGFR

o eGFR <30 mL/min/1.73m?

o consistent finding of significant
albuminuria (WACR >30 mg/mmol
or albumin excretion rate
2300 mg/24 hours) or proteinuria
(urine protein-creatinine ratio
[uPCR] 250 mg/mmol or protein
excretion rate 2500 mg/24 hours)
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« progression of CKD

— sustained decline in eGFR 225%

from baseline

— sustained decline in eGFR

>5 mL/min/1.73m? per year

o urinary red cell casts or persistent
haematuria (RBC >20 per high
power field) that is not readily
explained

« CKD and hypertension refractory to
treatment with four or more
antihypertensive agents

o persistent abnormalities of serum
potassium

« recurrent or extensive nephrolithiasis

o hereditary kidney disease.

Ultimately, these are guidelines that
should be tailored to each patient. Early
referral is associated with a 49% reduction
in mortality compared with late referral "
Validated clinical prediction tools such
as the Kidney Failure Risk Equation
(available online at https://kidneyfailure
risk.com), which calculates the two-year
and five-year risk of ESKD based on four
variables (age, sex, eGFR and uACR), can
also be helpful in guiding decisions for
referral.?

It is recommended that assessment
before referral includes current and
previous BP readings, current blood
biochemical and haematological testing,
uACR, urine microscopy for red cell
morphology and casts, and a urinary tract
ultrasound scan.’ The uACR measured
using the first morning void is preferred

as it reduces intrai ndividual variability

compared with random urine samples
and excludes orthostatic proteinuria.
The uACR s preferred to uPCR since
uACR is more specific and sensitive for
detecting glomerular disease. However,
in multiple myeloma for example, the
uACR can give misleadingly low readings
and uPCR s preferred. Although urinal-
ysis can be used to screen for proteinuria,
it is insensitive, prone to false-positive
results (e.g. concentrated urine or alka-
line urine secondary to urinary tract
infections) and is operator dependent.
Detection of haematuria by urinalysis

TABLE 2. SOURCES OF ERROR IN eGFR USING SERUM CREATININE LEVEL?

Source of error
Nonsteady state

Non-GFR determinants of
serum creatinine*

Examples

¢ Acute kidney injury

e Factors influencing ¢ Race/ethnicity other than Caucasian and black

creatinine generation

populations in USA and Europe

¢ Extremes of muscle mass

¢ Extremes of body size

¢ Diet and nutritional status
¢ High protein diet
¢ Creatine supplements

* Muscle wasting

* Ingestion of cooked meats

¢ Factors affecting tubular ¢ Decrease by drug-induced inhibition
secretion of creatinine — trimethoprim
— cimetidine
— fenofibrate

¢ Factors affecting extra-renal | ¢ Dialysis

elimination of creatinine « Decreased by inhibition of gut creatininase by
antibiotics

¢ Increased by high fluid intake

Higher GFR * Higher measurement error in serum creatinine
and eGFR due to higher biological variability in
non-GFR determinants of serum creatinine at higher

levels of GFR
Interference with creatinine e Spectral interference (e.g. bilirubin, some drugs)
EEEEY « Chemical interferences (e.g. glucose, ketones, bilirubin,

some drugs)

Abbreviation: eGFR = estimated glomerular filtration rate.

* That differ from study populations in which equations were developed.
Reproduced with permission from: KDIGO 2012 clinical practice guideline for the evaluation and management of

chronic kidney disease. Kidney Int Suppl 2013; 3: 1-150.2

is sensitive but prone to false-positive
results and should be confirmed with
urine microscopy.?

Common clinical problems

in CKD

BP control and increased CVD risk
Optimising BP control is the cornerstone
in managing CKD and slowing its pro-
gression. It should involve addressing
‘traditional’ modifiable risk factors
including salt restriction, smoking ces-
sation, alcohol reduction and exercise.
BP should be managed in the context of

MedicineToday

CVDrrisk. It is suggested that treatment

should aim to lower BP towards:

o <140/90 mmHg for adults without
CVD

« <130/80 mmHg for adults with
diabetes, or with any level of
albuminuria (WACR >2.5 mg/mmol
for males; uACR >3.5 mg/mmol for
females)!31¢

« <120 mmHg in select patients
with high cardiovascular risk who
would tolerate more intensive BP
control.”
When aiming for lower BP targets,
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CHRONIC KIDNEY DISEASE continued I

Persistent albuminuria categories
Description and range
Al A2 A3
Guide to Frequency of Monitoring aNosmel to Moderately Severely
(number of times per year) by B, increased |  increased
GFR and Albuminuria Category increased
=30mgly | 30-300mglg | =300mgig
=3 mg/mmol  |3-30 mg/mmol | >30mg/mmol
AE_ @1 | Mormal or high 280
E g, G2 | Mildly decreased BO-8G
Ex Mildly to modaratety
E E G3a 45-59
g £ | cap | Moderatoly to 30-44
- 3 severely dacreased
&
B8 | G4 | Severely decreased 15-28
£
Q G5 | Kidney failure <15

Figure. GFR and albuminuria grid to reflect the risk of progression by intensity of colouring
(green, yellow, orange, red, deep red). The numbers in the boxes are a guide to the frequency
of monitoring (number of times per year). These are general parameters only based on expert
opinion and must take into account underlying comorbid conditions and disease state, as well
as the likelihood of impacting a change in management for any individual patient.

Abbreviations: CKD = chronic kidney disease; GFR = glomerular filtration rate.
Reproduced with permission from: KDIGO 2012 clinical practice guideline for the evaluation and management of

chronic kidney disease. Kidney Int Suppl 2013; 3: 1-150.2

patients should be monitored for adverse
effects, including hypotension, syncope,
electrolyte abnormalities and acute kidney
injury. Antihypertensive agents such as
ACE inhibitors or angiotensin receptor
blockers (ARBs) are favoured in CKD due
to their ‘renoprotective effects’ in lowering
proteinuria. Patients should ideally be on
maximal doses of these agents if there is
marked proteinuria (WACR >85 to 100 mg/
mmol, or more than 1 g protein excretion
daily). However, at lower levels of albu-
minuria there is no additional benefit in
maximising the dose of these agents, when
BP is already controlled.’®

A diuretic should be considered in
the management of uncontrolled hyper-
tension. Treatment-resistant hyperten-
sion, when three or more classes of
antihypertensives including a diuretic
are required, may warrant nephrologist
input.”” In this case, there may be a role

for a mineralocorticoid antagonist such
as spironolactone. Treatment-resistant
hypertension is more common in patients
with CKD, among whom hyperaldoster-
onism may be under-recognised.”

Sodium-glucose cotransporter-2
inhibitors have been shown to reduce
the risk of end-stage kidney disease,
progression to macroalbuminuria and

cardiovascular disease

Diabetic kidney disease

The increasing health burden of CKD is
largely due to diabetic kidney disease,
which is the leading cause of ESKD (38%
of new cases) in Australia.” ACE inhibi-
tors or ARBs should form the cornerstone
of management of diabetic kidney disease
with microalbuminuria, as their use

MedicineToday

reduces the risk of ESKD by 23 to 28%.2%*
There is emerging evidence that cessa-
tion of ACE inhibitors or ARBs due to
progression of CKD in patients with an
eGFR less than 60 mL/min/1.73m? is
associated with an increased risk of death
and cardiovascular events without any
change in risk of ESKD.?? However, the
combination of ACE inhibitors and ARBs
should not be used in diabetic or non-
diabetic kidney disease due to the higher
risk of hyperkalaemia and acute kidney
injury.>*

More recently, sodium-glucose cotrans-
porter 2 (SGLT-2) inhibitors (canagliflozin,
dapagliflozin, empagliflozin and ertug-
liflozin) have become a useful addition
to ACE inhibitors or ARBs in the man-
agement of patients with diabetic kidney
disease with macroalbuminuria, who are
athigher risk of CKD progression. SGLT-2
inhibitors have been shown to reduce the
risk of ESKD, progression to macroalbu-
minuriaand CVD.*?% Adverse effects of
SGLT-2 inhibitors include volume deple-
tion, diabetic euglycaemic ketoacidosis,
genital mycotic infection and lower-limb
amputation.”*” As with ACE inhibitors
and ARBs, a modest (30% or less) initial
drop in eGFR should not necessitate
stopping SGLT-2 inhibitors, as it reduces
the decline in eGFR in the long term.?**
However, SGLT-2 inhibitors should be
prescribed with caution in the context of
the ‘triple whammy’ (ACE inhibitors/
ARBs, diuretics and NSAIDs). Patients
should be educated on a ‘sick day plan’
to withhold these medications during an
intercurrent illness preventing adequate
fluid intake, as well as before elective
surgery.

Glucagon-like peptide-1 (GLP-1)
agonists have also been shown to reduce
the decline in eGFR, macroalbuminuria
and cardiovascular events;***! however,
studies powered for patient-level kidney
endpoints such as reduction in ESKD
have not yet been published. Use of
weight-neutral or weight-losing diabetic
therapies such as metformin, dipeptidyl
peptidase-4 inhibitors (‘gliptins’) and
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CHRONIC KIDNEY DISEASE continued

injectable GLP-1 agonists is crucial to
avoid exacerbating obesity; in contrast,
sulfonylureas, glitazones and insulin
promote weight gain and further insulin
resistance.

Diet

Protein catabolism is prevalent in CKD
and ESKD due to a chronic inflammatory
state and metabolic acidosis.** The
prevalence of malnutrition in nondialysis-
dependent CKD is as high as 41% and
correlates with increased mortality.”
However, high protein intake increases
the accumulation of uraemic toxins and
may accelerate the progression of CKD.
Therefore, a protein intake of 0.8 g/kg/
day is recommended for adults with an
eGFR <30 mL/min/1.73m?* For a 75 kg
individual, this is equivalent to about
200 g of chicken breast, 300 g of salmon
or 650 g of cooked lentils per day.** CKD
may be associated with hyperkalaemia
and hyperphosphataemia, which if
persistent may necessitate referral to a
dietitian who can educate the patient
regarding avoidance of foods high in
potassium and phosphate. In particular,
prevention of hyperkalaemia may facil-
itate continuation of ACE inhibitors or
ARBs, which are renoprotective.

Salt restriction can reduce
systolic blood pressure by up to
8 mmHg and diastolic blood pressure
by 3 mmHg

Dietary considerations for hyper-
tensive patients include salt restriction.
In adults, the recommended intake is
less than 2 g/day of sodium (i.e. less than
90mmol sodium, or less than 5g of
sodium chloride), unless contraindi-
cated.” Salt restriction can reduce systolic
BP by up to 8 mmHg and diastolic BP
by 3 mmHg.* The Dietary Approach to
Stop Hypertension (DASH) diet, which
consists of four to five servings each
of fruit and vegetables, two to three
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servings of low-fat dairy per day, and
overall less than 25% fat, can further
reduce systolic BP by up to 6mmHg and
diastolic BP by up to 3mmHg depending
on the degree of salt restriction.’® The
potassium load associated with fruit may
limit the use of this diet in patients with
more advanced CKD.

Hyperuricaemia

Hyperuricaemia is associated with CKD,
and recent evidence shows no added
benefit in prescribing urate-lowering
therapies in asymptomatic hyper-
uricaemia to slow the progression of
CKD.*”* Hyperuricaemia should there-
fore only be treated in patients with gout
or urate calculi. Of note, patients with
CKD may need to be cautiously initiated
on lower doses of allopurinol but sub-
sequently need higher maintenance
doses of more than 300 mg daily to
achieve target urate levels (less than
0.36 mmol/L; or less than 0.30 mmol/L
for those with gouty tophi).

Other metabolic complications
Metabolic acidosis is a common compli-
cation of CKD and is associated with loss
of bone and muscle mass and accelerated
progression of CKD. Correction of met-
abolic acidosis in CKD with oral sodium
bicarbonate may reduce its progression,
lower serum potassium levels and
improve nutrition without evidence of
worsening hypertension, oedema or heart
failure due to the additional sodium
load‘9,39,40

Anaemia and secondary hyper-
parathyroidism develop as eGFR
declines below 60 mL/min/1.73m? and
become more prevalent with advanced
CKD.**2Iron absorption is impaired in
CKD due to chronic inflammation. Par-
enteral or oral iron supplementation can
be used in the treatment of anaemia in
CKD if the ferritin level is 500 mcg/L or
less and transferrin saturation is
30% or lower, as maintaining high iron
stores in CKD delays the need for
erythropoiesis-stimulating agents or
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blood transfusions.**** The prescription
of erythropoiesis-stimulating agents and
management of secondary hyperparath-
yroidism with phosphate binders and
vitamin D analogues requires specialist
nephrology input and are beyond the
scope of this review.

Conclusion

CKD is increasing in our community in
the context of our ageing population and
the increased incidence and prevalence
of diabetes. There is a sound and growing
evidence base for strategies allowing early
detection of CKD and measures to delay
progression to ESKD. Significant devel-
opments in the past few years, particularly
in diabetic kidney disease, have been
highlighted in this article. We anticipate
that these developments will further
reduce the burden of illness of people
living with CKD. M
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