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ACRONYMS

ACE

Angiotensin converting enzyme

AIDS Acquired Immunodeficiency Syndrome
AKI Acute kidney injury

AKIN Acute kidney injury network

ARF Acute renal failure

BEE Basal energy expenditure

BMI Body mass index

BP Blood pressure

BUN Blood urea nitrogen

CAPD Continuous ambulatory peritoneal dialysis
CKD Chronic kidney disease

CRP C-reactive protein

CRRT Continuous renal replacement therapy
DRI Dietary reference intake

DPI Dietary protein intake

EPO Erythropoietin

ESRD End-stage renal disease

GFR Glomerular filtration rate

HB Harris Benedict Equation for determining basal energy expenditure
HD Hemodialysis

ICU Intensive care unit

IHD Intermittent hemodialysis

IBW Ideal body weight

KDoOaQl Kidney disease outcome quality initiative
LDL Low density lipoproteins

NKF KDOQI [ National Kidney Foundation Kidney Disease Outcome Quality Initiative
PCR Protein catabolic rate

PD Peritoneal dialysis

pmp Per million population

PTH Parathyroid hormone

RIFLE Risk, injury, failure, loss, end stage renal disease
RRT Renal replacement therapy

SGA Subjective global assessment

TE Total energy

TG Triglycerides

TPN Total parenteral nutrition

UUN Urinary urea nitrogen (g/day)

VLDL Very low density lipoproteins




SCOPE AND PURPOSE

These guidelines aim to provide nutritional recommendations based on current evidence for best practice in
the management of acute and chronic renal disease. The guidelines are targeted at nutrition professionals
that play a role in the prevention and treatment of renal disease in adult patients attending public health
facilities for care.




BACKGROUND AND MOTIVATION

Acute kidney injury (AKI) is increasingly prevalent in both developed and developing countries and associated
with severe morbidity and mortality. Worldwide, one in five adults experience AKI during a hospital episode of
care, which should raise concern and awareness amongst healthcare workers™ 2.

Efforts should focus on minimising the causes of AKI, providing guidance on preventive strategies and early
recognition and management. It is said that prevention is the key to avoid the heavy burden of mortality and
morbidity associated with AKI3 4,

Chronic kidney disease (CKD) affects mainly adults aged between 20 and 50 years in Sub-Saharan Africa
and is primarily due to hypertension and glomerular diseases. Hypertension (especially in black patients) and
diabetes (especially in whites and Asians) are the main causes of chronic kidney disease in South Africa.

Human immunodeficiency virus (HIV) infection is an epidemic, however there is very little data available on
HIV-related glomerular disease. This is due to patients presenting late for treatment and usually already in
need of dialysis. The availability of renal replacement therapy (RRT) is limited due to high costs and shortage
of skilled employees. Dialysis rates are 4.5 per million population (pmp) for hemodialysis and 23 pmp for
continuous ambulatory peritoneal dialysis (CAPD) in South Africa. The transplant rate averages 4.7 pmp in
South Africa®. Thus, screening of high risk populations for CKD is a strategy that should be implemented,
directed at patients with hypertension, diabetes mellitus, proteinuria, HIV infection and a family history of
CKDe.

In addition, medical nutrition therapy plays a vital role in both the prevention and management of both
non-communicable and renal disease. Thus, a team approach is suggested with a registered dietitian taking
the key role in providing appropriate nutrition care.




SECTION A: ACUTE KIDNEY INJURY
1. DEFINITIONS

Acute kidney injury (AKI)
Recently acute kidney disease has been referred to as acute kidney injury.’AKI is an abrupt and sustained reduction
in kidney function due to isolated kidney dysfunction or it may be a complication of severe illness®and it is defined as:

* anincrease in serum creatinine by 226.5 ymmol/l (=0.3mg/dl) within 48 hours or

* anincrease in serum creatinine to 21.5 times baseline, which is known or presumed to have occurred within the

prior seven days, or

e urine volume < 0.5ml/kg/h for six hours
1.1 Classification of AKI
1.1.1 Risk, injury, failure, loss, end stage renal disease (RIFLE) and acute kidney injury network (AKIN) classifications
The widest used classification for AKI is the RIFLE model (acronym for risk, injury, failure, loss, end stage renal
disease).®'° Also commonly used is the Acute kidney injury network (AKIN) staging system, which is a modification of
the RIFLE classification. Both models are based on serum creatinine and urine output, and both have been validated. In
clinical practice, oliguria appears to be the main factor considered by clinicians when deciding to initiate RRT.

The RIFLE classification is defined in Table 1.8

Table 1: RIFLE classification

Class S* creatinine or glomerular filtration rate (GFR) criteria Urine output criteria

Risk (stage 1) Serum creatinine x 1.5 or GFR decreased by >25% <0.5ml/kg/hr x 6hr

Injury (stage 2) Serum creatinine x 2 or GFR decreased by >50% <0.5ml/kg/hr x 12hr

Failure (stage 3) Serum creatinine x 3 or s creatinine 354mmol/L ( *4mg/dL) with an acute rise 44mmol/L <0.3ml/kg/hr x 24hr
(>0.5mg/dL) Or anuria x 12hr

Loss Persistent AKI = complete loss of kidney function > 4wks

End stage kidney disease | End stage kidney disease > 3 months

* AKIN criteria
The AKIN criteria have similar urine output criteria to the RIFLE classification, but differ in the serum creatinine
levels as illustrated in Table 2.

Table 2: AKIN staging system"

Stage | Serum creatinine Urine output

1 Increase in serum creatinine of more than or equal to 26.4 pmol/l (0.3 mg/dl) or Less than 0.5 ml/kg per hour for more than 6 hours
increase to more than or equal to 150% to 200% (1.5- to 2-fold) from baseline

2 Increase in serum creatinine to more than 200% to 300% (> 2- to 3-fold) from Less than 0.5 ml/kg per hour for more than 12
baseline hours

3# Increase in serum creatinine to more than 300% (> 3-fold) from baseline (or serum | Less than 0.3 ml/kg per hour for 24 hours or anuria

creatinine of more than or equal to 354 pmol/l (4.0 mg/dl) with an acute increase for 12 hour
of at least 44 pmol/l (0.5 mg/dl)

=Modified from RIFLE (Risk, Injury, Failure, Loss, and End-stage kidney disease) criteria. The staging system
proposed is a highly sensitive interim staging system and is based on recent data indicating that a small change
in serum creatinine influences outcome. Only one criterion (creatinine or urine output) has to be fulfilled to qualify
for a stage.

# = Given wide variation in indications and timing of initiation of RRT, individuals who receive RRT are considered to
have met the criteria for stage 3 irrespective of the stage they are in at the time of RRT.




2. NUTRITIONAL ASSESSMENT

Nutritional assessment of the AKI patient is comparable to the routine nutrition assessment of normal individuals.
2.1 Anthropometry

Use actual body weight if normal body mass index (BMI).
Use ideal body weight if overweight and critically ill.

2.2 Biochemistry (if available and/or indicated as part of routine monitoring)
e full blood count
* Na, K, Cl, urea, creatinine
e calcium, magnesium, phosphate
* serum triglycerides
e serum glucose
e c-reactive protein
e albumin

2.3 Clinical
* signs and symptoms of fluid overload
e abdominal distension and discomfort
e stools (frequency and consistency)
e temperature
* blood pressure (BP)

2.4  Diet history
Dietary intake assessment can be completed as indicated using traditional choices of 24-hour recall, food diary, food
frequency questionnaires.?

* food/medication allergies or intolerances

e dietary intake prior to hospital admission

e period nil per mouth within hospital/when was last meal taken

e special dietary needs/interventions

* medicine-nutrient interactions

* herbal/supplement use

2.5 Urinary analysis (dipsticks and microscopy)
e glucose
e protein
e urea and creatinine

2.6 Blood gasses
 PH
e PO2/PCO2
e TCO2/HCO3

Nutritional support of AKI patients particularly demands an integrated and overall view on energy, protein, fluid, electrolyte
metabolism, and a careful and accurate assessment of nitrogen and electrolyte balances. '* Nutritional support in AKI
should be started very early after injury. *Nutritional support varies considerably between individual patients, depending
on the degree of renal failure, co-morbid illness and medical management. Therefore, there is no standard dietary
regimen that can be used for all patients. ™




3. NUTRITIONAL RECOMMENDATIONS

3.1 Summary
Note: Recommendations vary according to reference used. Clinical judgement remains important.

Table 3: Nutritional recommendations for acute kidney injury 7:1516.17.18,19,20.21,22,23,24,25

Conservative Hemodialysis
(non-dialysed)
Protein (g/kg/d) 0.6-1.0 IHD 1.2-1.5
CRRT 1.7
Hypercatabolic 1.7 (maximum 2g/kg)

Glutamine Glutamine is contraindicated in patients with multi-organ failure and where GFR is less than 30 ml/min.

Note: In CRRT, approximately 0,2g amino acid is lost per litre of filtrate, resulting in a total loss of 10 to 15g amino acid (protein) per day.

Energy (kcallkg/d) | 20-30 (TE) | 130 (TE)
Note: Internationally, the recommended energy requirement for AKl is 25 to 35kcal/ kg/ day (total energy). In practice, 20 to 30kcal/kg/day is more
achievable.
Fat (%TE) 30-35 30-35
IV 0.8-1.2 g/kg IV 0.8-1.2 g/kg
Note: It is important to monitor serum TG and to reduce or stop fat /simple sugar intake, if TG exceeds 4.52 mmol/L (400mg/dL).
CHO (mg/kg) 50-60 % (TE) 50-60% (TE)
4-7 (critically ill) 4-7 (critically ill)
Note: In AKI critically ill patients with elevated blood sugars, infusion insulin therapy targeting plasma glucose at 6.1 to 8.3mmol/L, is recommend-
ed.
Sodium (mg/d) 2000-3000 2000-3000
Increased need to replace losses with diuresis
Fluid (ml/d) Output PLUS Output PLUS
500-750 (maintain balance) 500-750
Increase fluid during diuresis PLUS 1000ml (maintain balance), Increase fluid during diuresis and
CRRT
Potassium (mg/d) 2000-3000 2000-3000
Needs may increase with dialysis, diuresis, anabolism
Calcium (mg/d) Maintain normal levels Maintain normal levels
Phosphate (mg/kg/d) 10-15 10-15
May need P-binders May need P-binders
Needs may increase with CRRT, return of kidney function, anabolism
Zinc (mg/d) Unknown Unknown
Copper (ug/d) - 300-500 CRRT
Note: Copper should be withheld from nutritional support when the total bilirubin is greater than 51.3 umol/L (3mg/dL).
Thiamine (mg/d) 1.1-15 25-100 CRRT
Selenium(ug/d) - 100 CRRT
Folate (mg/d) 1.0 1.0
Vit C (mg/d) <100 IHD 100
CRRT 100-200
Vit A (ug/d) 700 -900 700 - 900

Note: Vitamin A toxicity (hypervitaminosis A) due to increased plasma retinol levels as a result of the loss of renal degradation of retinal binding
protein in renal failure, occurs in patients on prolonged RRT.

Vit D (ug/d) | Unknown | Unknown

Note: Risks of vitamin D supplementation (>10 000 to 40000 IU per day) taken for extended periods, include hypercalcaemia, hypercalciuria and
acute kidney injury. Optimal vitamin D supplementation for critically ill patients with AKI has not yet been established.

Vit E(mg/d) 0-15 (Individualise) 0-15 (Individualise)
Vit K(pg.d) DRI DRI

*Using ideal body weight (ESPEN enteral guidelines, 2006)%*
Note: Refer to anthropometry section for the appropriate weight to use in calculations




4. NUTRITIONAL INTERVENTION

Prescribe an appropriate renal diet based on modality of treatment, patient’s tolerance and fluid restrictions. Patients
with poor oral intake should be supplemented accordingly or be considered for enteral feeding. Critically ill patients with
AKI would often require enteral feeding. Enteral feeding of AKI critically ill patients may be challenging due to impaired
gastrointestinal motility and decreased absorption of nutrients secondary to bowel oedema. AKI is a major risk factor
for gastrointestinal haemorrhage. Enteral feeding may potentially exert a protective effect in reducing the risk of stress
ulcers or bleeding.™

When sufficient enteral feeding cannot be achieved, the combination of enteral and parenteral feeding may be required
to achieve successful nutritional support. The two routes of feeding should be considered complementary, and not
mutually exclusive.'® Enteral nutrition is the preferential route in the first 24 to 48 hours upon intensive care unit (ICU)
admission, and if adequate enteral nutrition cannot be achieved between three and five days, parenteral nutrition should
be introduced."

At the onset of AKI, when few patients can tolerate oral feedings because of vomiting and diarrhoea, intravenous
(IV) preparations can be used to reduce protein catabolism. Some patients can be managed with enteral feedings,
depending on the degree of severity of symptoms, but in most AKI patients, IV feedings e.g. total parenteral nutrition
(TPN) must be used. The preferred treatment is illustrated in Figure 1.
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5. MONITORING

5.1 Nutritional assessment monitoring and follow-up

Table 4 summarises measurements and laboratory tests used to monitor the effectiveness of therapy for the patient with

AKI. The frequency of testing will vary on an individual basis or as indicated.

Table 4: Monitoring checklist for the patient with AKI?" 2,

Depending on how stable the patient is.

Parameter Frequency of assessment

Unstable patient* Stable patient
Anthropometry
Weight 1-2x/week 1x/week

Ideally daily to monitor changes in fluid status.

Biochemistry #

Serum potassium, sodium Daily Daily
Serum urea and creatinine Daily Daily
Serum phosphorus, calcium and magnesium Daily 3x/week
Full blood count Daily 1x/week
Blood glucose 4 hourly Daily
Serum albumin 3x/week 1x/week
C-reactive protein (CRP) 2x/week 1x/week
Clinical

Abdominal distension and discomfort Daily Daily
Fluid intake and output Daily Daily
Signs and symptoms of oedema or dehydration | Daily Daily
Stool output and consistency Daily Daily
Urine (dipstix and microscopy) As indicated As indicated

# Practices related to frequency of assessments may vary amongst hospitals but minimum requirements should be according to internal hospital

protocols.

*Note: Haemodynamically unstable patients may require more frequent assessments.

5.2 Complications related to AKI

Table 5 presents complications related to treatment and possible causes thereof in the patient with AKI.

Table 5: Complications related to hemodialysis and possible causes thereof in the patient with AKI?®

Complication

Cause

Protein and electrolyte loss leads to, e.g.:
Malnutrition

Poor rehabilitation

Fatigue

Anaemia

Infection

intake

Inadequate protein and or calorie intake due to anorexia and uraemia,
altered taste, metabolic acidosis, inflammation, and reduced dietary

Hypotension

Heart disease
Septicaemia
Anaemia
Dehydration
Anaphylaxis
Air embolism

Taking anti-hypertensive medication before dialysis

Eating/drinking during dialysis
Dialyzer reaction

Muscle cramps

Removal of large amounts of fluids; changes in electrolytes

Nausea and vomiting

Hypotension
Uraemia

Disequilibrium syndrome

Headache

Hypertension

Too much fluid removal
Disequilibrium syndrome

Chest pain

Ischemia

Hypertension

medication
Anxiety

Fluid overload prior to dialysis.
Non-compliance with blood pressure medications patients not taking




5.3 Medication commonly used in acute kidney injury and potential side effects

Listed in this section are the commonly prescribed renal specific medications used in AKI, similar to chronic kidney disease,
displaying their indication, action and side-effects limited to nutrition and gastrointestinal function. It includes various
diuretics, anti-hypertensives, phosphate binders (not routinely used) and certain immuno-suppressive medication, etc.

Table 6: Medication commonly used in AKI and Potential Side Effects3? 3':3233

Medication

Indication Action Nutritional side-effects

Furosemide Oedema, fluid overload Loop diuretic Urinary loss of potassium, zinc, magne-

sium, calcium, sodium
dehydration

Thiazide Diuretics Hypertension Potent diuretic, prevent re-absorption

of sodium, potassium, chloride

Nausea, anorexia, hyponatraemia,
hypokalaemia, hyperuricaemia, hyper-
glycaemia

Spirinolactone Hypertension, fluid overload Aldosterone antagonist, potassi-
um-sparing diuretic, which blocks
exchange of sodium with potassium

and hydrogen

Hyperkalaemia, dry mouth, nausea,
vomiting, gastritis, diarrhoea

Calcium Hyperphosphataemia,

hypocalcaemia

Calcium supplement and phosphate
binder. If used as a supplement, do
not use with food

Constipation, increased Ca-P product,
hypercalcaemia, calcium citrate increas-
es aluminium absorption, nausea and

vomiting
Aluminium hydroxide sus- Hyperphosphataemia Binds the phosphorus from ingested Constipation, aluminium toxicity, in-
pension food in the gut (Ca-P complex), pre- crease thiamine requirements, impaired
venting absorption. iron and folate absorption
Take with meals while restricting
phosphate intake
Sevelamer Hydrochloride Hyperphosphataemia Non-calcium, non-aluminium phos- Increased calcium absorption if taken

with calcium, diarrhoea, nausea, vom-
iting, dyspepsia, peripheral oedema,
decrease LDL, increase HDL

phate binder, ionic and hydrogen
bonding of phosphate

Sodium polystyrene sul- Hyperkalaemia Sodium and potassium exchange in
fonate the gut; potassium containing resin is
excreted in the stool

Sodium and fluid retention, diarrhoea,
nausea and vomiting, constipation, hy-
pokalaemia, hypocalcaemia, hypomag-
nesaemia

Angiotensin converting Hypertension, renoprotection, Inhibits the production of angiotensin | Hyperkalemia

enzyme (ACE) inhibitors heart failure (vasoconstrictor)
Slows the degradation of bradykinin
(vasodilator)
Avoid natural liquorice

Beta blockers Hypertension Adrenergic inhibitor, blocks sympa- Abdominal discomfort, flatulence, mask-
thetic effects on heart and results in ing if insulin-induced hypoglycaemia,
reduced arterial pressure and cardiac | lowering of HDL-cholesterol, increase
output total-cholesterol and triglycerides

Alpha Blocker Hypertension Adrenergic-receptor blocking norepi- | Modest lowering of LDL-cholesterol,

nephrine action dryness of mouth

Corticosteroids (Predni- Immuno-suppressant used Anti-inflammatory, immunosuppres- Hypertension, sodium and fluid

sone, Methylprednisolone

during kidney transplantation sion

and treatment of many kidney
diseases

retention, increased appetite weight
gain, diabetes mellitus, dyslipidaemia,
hypokalemia, hypocalcemia, osteoporo-
sis, osteonecrosis, hypophosphataemia,
protein hypercatabolism , urinary losses
of zinc, potassium, calcium, vitamin C
and nitrogen, gastrointestinal ulceration,
impaired wound healing, pancreatitis,
impaired growth in children

Cyclophosphamide

Used to treat auto-immune
disorders

Interfere with DNA replication

Nausea, vomiting, diarrhoea, mouth
sores, syndrome of inappropriate ADH
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Patient education

(For specific patient treatment e.q. fluid, potassium, sodium and protein refer to patient education in CKD)
Patient education is only applicable when the patient is discharged and is taking in food orally. The patient education
guidelines are summarised in Table 7.

Table 7: Patient Education (AKI) General Guideline3*

Treatment Conservative Dialysis (HD/CRRT)
Initial intervention (with- | Follow-up (daily/as needed) | Initial intervention (within Follow-up (daily/as needed)
Factor .
in 72 hours of referral) 72 hours of referral)
Self-management Discuss the role and ef- Review and reinforce Discuss the role and effect Review and reinforce
skills fect of diet and medication | self-management skills, of diet and medication on self-management skills,
on renal function. including daily intake and renal function and dialysis including daily intake and
output and relevant feedback | treatment. output and relevant feedback
thereof. thereof.
The importance of blood Provide feedback on chang- | The importance of blood Provide feedback on changes
pressure control and, if es in weight/nutritional sta- pressure control and, if rele- | in weight/nutritional status,
relevant, blood glucose tus, blood pressure control. vant, blood glucose control. blood pressure control.
control.
Ensure optimal caloric, Recommend changes in Ensure optimal caloric, Recommend changes in
protein and nutrient intake | nutrient intake that may protein and nutrient intake nutrient intake that may
e.g. sodium, potassium, improve outcome, depend- e.g. sodium, potassium, improve outcome, depending
phosphorous. ing on the stage of AKl e.g. phosphorous and vitamins on the stage of AKl e.g.
maintenance or recovery according to type of dialysis maintenance or recovery
stage. (HD / CRRT). stage and type of dialysis.
Basic dietary guidelines Provide specific mineral re- Basic dietary guidelines as Provide specific mineral re-
as indicated and reinforce | striction guidelines according | indicated and reinforce tem- | striction guidelines according
temporary nature of rec- to lab results and reinforce porary nature of recommen- | to lab results and reinforce
ommendations. temporary nature of recom- dations. temporary nature of recom-
mendations. mendations.
Discuss fluid intake and Review fluid status and Discuss dry weight, fluid Review fluid status and
restrictions, if indicated. recommendations. intake and fluid restrictions, recommendations.
as indicated.
Discuss laboratory results Discuss laboratory results Review dialysis adequacy
e.g. sodium, potassium, e.g. sodium, potassium, and changes in dialysis
phosphate, calcium, mag- phosphate, calcium, magne- | modality.
nesium and the signifi- sium and the significance of
cance of thereof. thereof.
Discuss medicine-nutrient | Review medication pre- Discuss medicine-nutrient Review medication
interactions as indicated. | scribed, any changes and interactions as indicated. prescribed, any changes
medicine-nutrient interac- and medicine-nutrient
tions. interactions.
Implement nutritional plan | Re-assess nutritional plan. Implement nutritional plan as | Re-assess nutritional plan.
as per individual require- per individual requirements
ments i.e. oral intake, i.e. oral intake, enteral feed-
enteral feeding, intradia- ing, IDPN or TPN.
lytic parenteral nutrition
(IDPN) or TPN.
Assess comprehension of | Assess comprehension of Assess comprehension of Assess comprehension of
education and projected education and projected education and projected education and projected
compliance. compliance. compliance. compliance.
Provide relevant educa- Provide and review Provide relevant educational | Provide and review
tional material. Consider educational material during material. Consider exchang- | educational material,
exchanges if renal func- hospitalisation and on es if renal function does not especially with changes
tion does not resolve. discharge. resolve. in dialysis modality during
hospitalisation and on
discharge.
Behavioural Identify short-term Reset short-term achievable | Identify short-term achievable | Reset short-term achievable
achievable goals. goals and review long-term goals. goals and review long-term
goals. goals.
Establish follow-up plan. Establish follow-up plan. Establish follow-up plan. Establish follow-up plan.




SECTION B: CHRONIC KIDNEY DISEASE (INCLUDING RENAL TRANSPLANT)

1. DEFINITIONS
Acute glomerulonephritis: A group of diseases characterised by inflammation of the capillary loops of the glomerulus.

Azotemia: The accumulation in the blood of abnormal quantities of urea, uric acid, creatinine, and other nitrogenous
wastes.

Chronic kidney disease: Abnormalities of kidney structure or function, present for more than three months with
implications for health and CKD is classified based on cause, GFR category, and albuminuria category.®

End-stage renal disease (ESRD): A disease characterised by the kidney’s inability to excrete waste products, maintain
fluid and electrolyte balance and produce hormones.

Erythropoietin (EPO): A hormone secreted chiefly by the kidney in the adult and by the liver in the foetus, which acts
on stem cells of the bone marrow to stimulate red blood cell production.

Glomerular filtration rate (GFR): The quality of glomerular filtrate formed per unit in all nephrons of both kidneys.

Nephritic syndrome: The syndrome of haematuria, hypertension and mild loss of renal function that results from acute
inflammation of the capillary loops of the glomerulus.

Nephrotic syndrome: A condition resulting from loss of the glomerular barrier to protein; characterised by massive
oedema, proteinuria, hypoalbuminemia, hypercholesterolemia, hypercoagulability, and abnormal bone metabolism.

Oliguria: The condition of having urinary volumes of less than 500ml/day.
Pyelonephritis: Bacterial infection of the kidneys.
Renal osteodystrophy: Metabolic bone disease as a complication of ESRD.

Uraemia: A clinical syndrome of malaise, weakness, nausea, vomiting, muscle cramps, itching, metallic mouth taste and
often neurological impairment, which is brought about by azotemia. 3°

Prognosis / Classification of CKD:

Figure 2. Prognosis of CKD by GFR and albuminuria category (adapted from KDIGO 2012)3®

Persistent albuminuria categories
Description and range
A1 A2 A3
Prognosis of CKD by GFR Norra
and Albuminuria Categories: ‘,’de"’ Moderately ‘Severely
KDIGO 2012 R increased increased
<30 mg/g 30-300 mg/g =300 mg/g
<3 mg/mmol 3-30 mg/mmol | =30 mg/mmol
G1 Normal or high 200
o
E
Ry | G2 | Midy decreased 60-89
E§
Ex Mildly to moderately
£5 |9 | decreased 4559
¢ 5
T3 Moderately to
o 30-44
%'E — severely decreased
g
84
~ G4 Severely decreased 1529
(]
G5 Kidney failure <15

Green- low risk (if no other markers of kidney disease, no CKD); Yellow- moderately increased risk; Orange - high risk; Red - very high risk




2. NUTRITIONAL ASSESSMENT

The nutritional assessment of the CKD patient is comparable to a routine nutrition assessment of normal individuals, but
with some modifications.

The ABCD (anthropometry, biochemistry, clinical and dietary) approach should be used when doing a nutritional
assessment as discussed below.

In patients receiving renal replacement therapy, the focus should be placed on body composition rather than on weight
loss in isolation to reduce metabolic demands on the kidney and as a result delay progression of ESRD. Thus BMI
should not be used in isolation, but rather with other anthropometric indicators like waist circumference.
2.1 Anthropometry®
Weight:

1. HD patients: Post dialysis weight

2. CAPD patients: Post dialysate drainage weight

3. Adjusted oedema free body weight (aBW)
aBW,.: only used if ocedema-free body weight is <95% (underweight) or >115%
{overweight/obese) of median standard weight (NHANES |l data).
If oedema-free body weight is between 85 and 115% of median standard weight, then
actual cedema-free body weight is used

aBW.;= BW,; + [[SBW - BW,;) X 0.25]
where

. BW ;¢ = actual oedema free body weight
. SBW = standard body weight (NHANES 1)

4. A higher BMI of 25 — 28 has been correlated to higher survival rates (interpreted together

with body composition)?’.

2.1.1 Screening for over nutrition

Table 8. Classification of overweight and obesity by BMI, waist circumference and associated disease risk*
Disease Risk™ Relative to Normal Weight & Wast Circumference

BMI, Men < 102cm Men =102cm
kga“m2 ‘Women <88cm Women >88cm
Underweight <185
Normal 185-249
Overweight 250-299 Increased High
Obesity, class
I 30.0-34.9 High Very High
I 350-399 Very High Very High
I =40 Extremely High Extremely High

*Disease risk f or Tvpe 2 Diabetes, Hypertension, & CVD

From the Clinical Guidelines on the Identif ication, Evaluation, and Treatment of Overweight and Obesity in Adults: The
Evidence Report: National Institutes of Health

2.12 Screening for under-nutrition3°,4°0
e Actual body weight < 85% of ideal body weight according to NHANES II.
* Unintentional weight loss 25% in 1 month or 7.5% in 3 months or 210% in 6 months, all considered significant
*  BMI < 20kg/m?
* Subjective global assessment (SGA) is a mini-diagnostic examination using a standardized rating scale (Annexure
2). It has been recommended for routine monitoring of nutritional status changes. * Severe protein energy wasting
(PEW) is classified as a score of 1-2, whereas as moderate malnutrition is classified as 4-5.

2.2 Biochemistry

Selected nutrition-related laboratory parameters for haemodialysis and peritoneal dialysis are shown in Table
8, based on K/DOQI recommendations. "




Table 9: Nutritional laboratory parameter outcome goals *2

Nutritional laboratory parameter Goal Outcome prevention focus
S-Sodium (mmol/L) 136-145 Fluid and blood pressure control
S-Potassium (mmol/L) 4.0-5.5 Cardiac arrhythmia and cardiac arrest
S-albumin g/L 35-52 Protein-energy malnutrition

S-Urea (mmol/L) 22-29 Protein intake

Malnutrition
Dialysis adequacy

Pre-dialyses S-creatinine (umol/L)

Pre ESKD 177-708
Small patient on dialysis 708-1062
Large patient on dialysis 1328-1770

Malnutrition

Maintain in the normal range Stages 3-5
0.78-1.42

TCO, (mmol/L) >22 Metabolic acidosis
Kt/V or urea reduction ratio >1.2 HD or >65% Dialysis adequacy
1.7 PD
S-Phosphate (mmol/L) 0.8-1.4 Soft tissue calcifications, bone disease

2-9x normal range (normal range 1.5-7.6) Stage 3 -5
No optimal range

S-Calcium (mmol/L) corrected 2.05-2.45 Soft tissue calcifications, bone disease
S-Calcium-phosphate product mmol?/L? | <5 or <4.4 Soft tissue calcifications , bone disease
PTH (ng/L) Stage 5: Hyperparathyroidism

Transferrin saturation

20-50%

Serum Ferritin ( pg/L)

200-500

2.3  Clinical

Fluid overloading:

oedema

shortness of breath
increased blood pressure

swelling in legs and face
need for oxygen

Uraemic symptoms:

oedematous gut, which could lead to irregular gut function

nausea, vomiting or dry retching

anorexia

taste changes

bad smelling breath
dizziness

headaches

irritable

insomnia

extreme exhaustion
uraemic gut syndrome

Potassium symptoms:
* heart palpitations
e fainting
* heart attacks

Phosphate symptoms and side effects:

itching
red eyes

CKD-MBD

brittle bones

regular bone breaks
normal artery calcification
hypertension

nose bleeds

2.4  Diet history

body pains not related to gout

Dietary intake assessment can be completed using traditional choices of diet recall, food diary, food frequency

questionnaires or food exchanges.

2.5  Urinary analysis:
e glucose
e protein

e urea and creatinine




3. NUTRITIONAL RECOMMENDATIONS FOR CKD 4243
Table 10 summarises the macro and micro nutrient recommendations for CKD

Table 10: Nutritional recommendations for chronic kidney disease?0:2233:42 43, 44,45,46,47,48

Requirements Conservative (non-dialysed) | Hemodialysis Peritoneal dialysis Transplant
Protein(g/kg/d) 0.6-0.75 1.2 1.2-1.3 Initial:
At least 50% HBV At least 50% HBV At least 50% HBV 1.3-2.0
Stage 1-3: 0.75 10-12g amino acid loss )
Stage 4-5: 0.6-.75 per dialysis session 5-15g protein loss per Maintenance:
Nephrosis: 0.8-1.0 / 0.8 plus day 0.8-1.0
1.2 (urine protein loss) Chronic rejection (non-dial-
ysed)
0.6-0.8
Energy(kcal/kg) Initial:
30-35 30-35
30-35 30-35 Includes energy from Maintenance:
dialysate 25-30
Maintain desirable body
weight

NOTE: This energy intake is needed to ensure a positive nitrogen balance. Obese patients requires <35 kcal /kg/d, while underweight patients
would require more than 35kcal/kg/d.

Use actual weight if falls within the 95%-115" percentile of standard weight or adjusted if actual body weight falls <95" percentile (underweight) or
> 115" percentile (overweight/obese)these ranges,

Carbohydrates (% TE) | 50-60 of total energy 50-60 of total energy 50-60 of total energy 50-60 of total energy
(complex) (complex) (complex) (complex)
Includes carbohydrates
from dialysate (see sim-
ple estimate formula)
Fat (% TE) 25-35 of total energy 25-35 of total energy 25-35 of total energy 25-30 of total energy
Cholesterol (mg/d) <300 <300 <300 <300
S/P/M/ ratio (%) <7:<£10: <10 <7:<10: <10 <7:<10: <10 <7:<10: <10
Fibre(g/d) 20-30 20-30 20-30 20-30
Fluid (ml/d) Usually unrestricted with Output PLUS Monitored, Unrestricted unless indicated
normal urine output 500-750 1500-2000
Output PLUS New guidelines PLUS
500-750 1000ml
NOTE: Interdialytic weight gain should ideally not exceed 2-2.5kg or 4-4.5% of the dry weight.
Minerals Conservative Hemodialysis Peritoneal dialysis Transplant
Sodium (mg/d) 1000-4000 < 1L urine 2000-4000 2000-4000 2000-4000
(Individualise) < 1L urine 2000 (Individualise) (Individualise)
(Individualise)
Potassium (mg/d) 2000-3000 / 40mg/kg 2000-3000 / 40mg/kg 2000-4000 Unrestricted; unless hyperka-
1500-2700 if hyperkalaemic laemia
Calcium (mg/d) <2000 (<1500mg/d from <2000 (<1500mg/d from <2000 (<1500mg/d from [ 1200-1500
binders) binders) binders)

NOTE: Dietary calcium intake, including a calcium-based phosphate binder, should not exceed 2000mg/day to reduce the risk of hypercalcaecmia
and vascular calcifications.

Phosphate (mg/d) 800-1000 / 800-1000 / 800-1000 / DRI
10mg/kg / <17 mg/kg 10-15mg/g Protein
10-12mg/g Protein 10-15mg/g Protein P-binders
P-binders P-binders
Magnesium (mg/d) 200-300 200-300 200-300 DRI, supplement if decreased
levels
Iron (mg/d) 10-18 (Individualise) 10-18 (Individualise) 10-18 (Individualise) DRI, individualise supplemen-

tation




Requirements Conservative (non-dialysed) | Hemodialysis Peritoneal dialysis Transplant
Zinc (mg/d) Individualise Individualise Individualise DRI
NOTE: Routine supplementation of Zinc, Selenium and Copper not recommended.

Thiamine (mg/d) 1.1-15 1.1-1.5 1.1-1.5 DRI
Riboflavin (mg/d) 1.8 1.1-1.3 1.1-13 DRI
Panthothenic acid 5 5 5 DRI
(mg/d)

Niacin (mg/d) 14-20 14-20 14-20 DRI
Pyridoxine (mg/d) 5 10 10 DRI
NOTE: Decreased levels of pyridoxine are associated with hyperhomocysteinaemia.

Vit B12 (pg/d) 2-3 2-3 2-3 DRI
Folate mg/d 1.0 1.0 1.0 DRI

NOTE: Vitamin B,, and Folate supplementation are required for normal erythropoiesis and an optimal response to the medications used to stimulate
erythropoiesis.

Vit C mg/d | 60-100 | 60-100 | 60-100 | DRI

NOTE: High doses of supplemented vitamin C of >200mg/day is not advised due to increased risk of oxalate deposition that may contribute to
vascular disease.

Vit A (pg/d) | No supplementation | No supplementation | No supplementation | DRI

NOTE: Vitamin A is known to accumulate during renal failure and therefore routine supplementation is not recommended during CKD.

Vit D (ug/d) | Individualise | Individualise | Individualise | DRI

NOTE: Consider Vitamin D supplementation for the treatment of osteomalacia and hyperparathyroidism.

Supplementation may be indicated.

Vitamin D: Individualise means we need to consider the patients calcium, phosphate and parathyroid hormone (PTH) levels, if need start at 0.25ug
of 25(OH)vitamin D and titrate upwards.

Vit E mg/d | 0-15 (Individualise) | 0-15 (Individualise) | 0-15 (Individualise) | DRI

NOTE: Vitamin E is known to accumulate during renal failure and therefore routine supplementation is not recommended during CKD. There is
controversy regarding the optimal vitamin E dose to be supplemented.

Vit K pg.d | DRI

NOTE: The RDA for vitamin K is recommended except in cases with altered coagulant activity and long-term treatment with antibiotics.

| Individualise | Individualise | Individualise

Carbohydrates absorbed from the peritoneal dialysate should be taken into account when calculating the calorie
requirements. The ‘Simple Estimate Formulae’ can be used. 4% %,
The Simple Estimate Formulae:
Estimate of calories absorbed from PD with 60% absorption rate® (absorption rate ranges between 60-70%):
1.5% 1L =15g X 3.4 =51 X 60% = 31 kcal / L
2.5% 1L =259 X3.4=85X60% =51kcal /L
4.25% 1L =42.5g X 3.4 = 144.5 X 60% = 86.7 kcal / L
Concentration of dextrose absorbed?

Dialysate dextrose concentration Grams of dextrose/L kcal/L from dextrose kcal/L with CAPD (60%)*
1.50% 159 51kcal 31kcal
2.50% 25¢g 85kcal 51kcal
4.25% 42.5g 144 5kcal 86.7kcal

*60% dextrose absorbed with CAPD

**each gram of dextrose = 3.4kcal

E.g. Energy/L x Total Volume

Note: In usual practice the dialysate bags are two litres in volume, used four times per day, giving eight litres in total per day.




Table 11: Nutritional recommendations for diabetic nephropathy*®5!52 53545556

Requirements

Conservative

Hemodialysis

Peritoneal dialysis

Protein (g/kg/d)

0.6-0.8

1.2

1.2-1.3

High biologic value protein %

50 (at least)

50 (at least)

50 (at least)

Energy (per day) H-B2kcal or 30-35 kcal/kg H-B2kcal or 30-35 kcal/kg H-B2kcal or 30-35 kcal/kg
Carbohydrates (%TE) 50-60 50-60 50-60

Fat (%TE) <30 <30 <30

Saturated fatty acids (% TE) <10 <10 <10
Polyunsaturated fatty acids (%TE) | 6-8 6-8 6-8
Monounsaturated fatty acids (% TE) | <15 <15 <15

Cholesterol (mg/day) <200 <200 <200

Fibre (g/d) 20-30 20-30 20-30

Fluid (ml/d) Output + (500-750) Output + (500-750) 1500-2000
Minerals Conservative Hemodialysis Peritoneal dialysis
Sodium (mg/d) <2300 2000-4000 2000-4000
Potassium (mg/d) 1500 - 2700 (restrict if raised) 2000-3000 2000-4000

Calcium (mg/d)

<2000-2500 (including binder)

<2000-2500 (including binder)

<2000-2500 (including binder)

Phosphate (mg/d)

800-1000 / 10mg/kg /
10-12mg/g Prot P-binders

800-1000 /<17 mg/kg
10-15mg/g Prot P-binders

800-1000 / 10-15mg/g
Prot P-binders

Iron (mg/d) 10-18 (Individualise supplemen- 10-18 (Individualise supplementation) | 10-18 (Individualise
tation) supplementation)
Zinc (mg/d) 12-15 (male) 12-15 (male) 12-15 (male)
10-12 (female) 10-12 (female) 10-12 (female)
Selenium (ug/d) 55 55 55

NKF KDOQI: National Kidney Foundation Kidney Disease Outcome Quality Initiative
@H-B: Harris Benedict Equation for determining Basal Energy Expenditure

TE: Total energy

All calculations are based on Ideal Body Weight

HBV: high biological value

3.1 Nutrition management of HIV/AIDS in CKD

e Individualised assessment and management

° Integrate specific nutrition challenges of HIV/AIDS with appropriate guidelines for CKD

wastin

Iipodys%rophy syndrome

nausea, vomiting, anorexia

diarrhoea

malabsorption

hormonal imbalances

metabolic abnormalities

side effects of medication

° Management

individualise

integrate guidelines for renal failure and HIV/AIDS

o energy 10 — 15% extra for HIV/AIDS, till 25% (with active weight loss) 30-35kcal/kg up to 45-50kcal/kg in
severely catabolic patients

protein — to be individualised 1.2-1.5 g/kg??up to 2g/kg in severely catabolic patients. The lower range of
protein is for conservative patients that are not catabolic, increasing for dialysis and degree of acute iliness
Na — 2000-4000mg/day

potassium — 2000-3000mg/day

calcium — 1000-1500

10-12 mg/g of protein

fluid- output plus 1000-1200ml

iron — individualise to maintain iron stores

be aware of nephrotoxic effects of anti-retroviral and tuberculosis medications

O OO O0O0OO0OO0O0

o O

O

O O O O O O O

4, NUTRITIONAL INTERVENTION

Since protein-energy malnutrition has shown to be one of the most important risk factors for increased morbidity and
mortality, every effort should be made to preserve optimal nutritional status in CKD patients. Figure 3 summarises the
nutritional interventions for patients with CKD.

Refer to Annexure 1 for enteral formulation guidelines.
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5. MONITORING

* Practices vary amongst hospitals but minimum requirements should be according to internal hospital protocols.

5.1 Nutritional assessment, monitoring and follow-up
Table 12: Monitoring checklist for the hospitalised patient with chronic kidney disease (CKD) — conservative, RRT (HD and
CAPD) 2" %2

Parameter Frequency of assessment

Conservative RRT
Anthropometry
Weight Daily Daily
To monitor changes in fluid status. | To monitor fluid, including pre- and post-dialysis weight.

*Biochemistry

Serum potassium, sodium Daily Daily

Serum urea and creatinine Daily Daily

Serum phosphorus, calcium and magnesium Weekly Weekly

Full blood count Weekly Weekly

Blood glucose Daily (if indicated) Daily (if indicated)

Serum albumin Weekly Weekly

Transferrin/RBS//Ferritin As needed As needed

CRP As needed As needed

Clinical

Signs and symptoms of oedema or dehydration Daily Daily

Stool output and consistency Daily Daily

Practices may vary amongst hospitals (guided by resources and costing) but minimum requirements should be according

to internal hospital protocols.

Table 13: Monitoring checklist for the out-patient with chronic kidney disease (CKD) — conservative, RRT (HD and CAPD) %

41, 57

Parameter Frequency of assessment

Conservative (pre-dialysis) RRT
Anthropometry
Weight 1- 3 monthly Monthly (PD) / 3x per week (pre- and post-HD)
BMI 1 -3 monthly 4 — monthly
SGA (subjective global assessment) 1 — 3 monthly 6 — monthly
Biochemistry #
Serum sodium 1 -3 monthly 3 times a year
Potassium 6 times a year
Serum urea 1 - 3 monthly
Serum urea pre/post dialysis Monthly
Creatinine 1 - 3 monthly 3 times a year
Serum phosphorus 1 - 3 monthly 6 times a year
Serum calcium 1 - 3 monthly 6 times a year
Parathyroid hormone 3 times a year
Vitamin D Once a year
Bicarbonate (CO, or HCO,) 6 times a year
White cell count and platelets 1 - 3 monthly Quarterly
Haemoglobin Monthly Monthly
Iron Quarterly
Ferritin Quarterly
Transferrin saturation Quarterly
Serum albumin 1 -3 monthly Quarterly

Glucose (random)

2 times a year

HbA1C (diabetic patients only)

2 times a year

Lipogram fasting

Once a year

Total cholesterol only

Once a year




Clinical

Signs and symptoms of oedema or dehydration | 1 - 3 monthly Monthly
Stool output and consistency 1 - 3 monthly Monthly
Urine

Glucose 1 - 3 monthly As needed
Protein 1 - 3 monthly As needed

Practices may vary amongst hospitals (guided by resources and costing) but minimum requirements should be according
to internal hospital protocols.
5.2 Complications related to dialysis treatment (HD and PD)

Many patients have pre-existing malnutrition prior to the initiation of dialysis, due to anorexia and uremia, altered taste,
metabolic acidosis, inflammation, and reduced dietary intake. Once dialysis therapy begins, uremic symptoms are
reduced and the diet is liberalised, some patients may show improved nutritional status.

Table 14: Examples of the effects of HD and PD on nutrition 25"

Effects of HD Effects of PD

Pre-existing malnutrition due to anorexia, uremia, metabolic Pre-existing malnutrition due to anorexia, uremia, metabolic acidosis

acidosis and inflammation as well as inflammation related to and inflammation as well as inflammation related to the dialysis

the dialysis procedure procedure

May induce catabolism which can result in malnutrition, in- May induce catabolism which may lead to malnutrition

creased susceptibility to infection and increased mortality

Protein 10-12 g lost through the dialysate Protein 5-15g lost through the dialysate

Water soluble vitamin losses Water soluble vitamin losses

Muscle cramps Reduced appetite and abdominal distension and delayed gastric
emptying

Dextrose absorbed from the bag contributes energy and carbohy-
drate, which needs to be accounted for in the diet prescription

Increased TG possibly due to the high dextrose content

Weight gain

5.3 Medication commonly used in chronic kidney disease (CKD) and possible side effects

Listed in this section are the commonly prescribed medication used in chronic kidney disease displaying their indication,
action and side-effects limited to nutrition and gastrointestinal function. It includes various diuretics, anti-hypertensive,
phosphate binders, immuno-suppressive medication etc.

Table 15: Medication commonly used in renal disease (CKD) and possible side effects® 313258

Medication Indication Action Nutritional side-effects
Furosemide Oedema, fluid overload Loop diuretic Urinary loss of potassium, zinc, magnesium,
calcium, sodium
Dehydration
Thiazide Diuretics Hypertension Powerful diuretic, prevent re-ab- Nausea, anorexia, hyponatraemia, hypokalae-
sorption of sodium, potassium, mia, hyperuricaemia, hyperglycaemia
chloride
Spirinolactone Hypertension, fluid over- Aldosterone antagonist, potassi- Hyperkalaemia, dry mouth, nausea, vomiting,
load um-sparing diuretic, which blocks gastritis, diarrhoea
exchange of sodium with potassium
and hydrogen
Calcium Hyperphosphataemia, Calcium supplement and phos- Constipation, increased Ca-P product, hyper-
hypocalcaemia phate binder. If used as a supple- calcaemia, calcium citrate increases aluminium
ment, do not use with food absorption, nausea and vomiting
Aluminium hydroxide Hyperphosphataemia Binds the phosphorus from ingest- | Constipation, aluminium toxicity, increase
suspension ed food in the gut (Ca-P complex), | thiamine requirements, impaired iron and folate
preventing absorption absorption
Take with meals while restricting
phosphate intake
Sevelamer Hydrochloride Hyperphosphataemia Non-calcium, non-aluminium phos- | Increased calcium absorption if taken with cal-
phate binder, ionic and hydrogen cium, diarrhoea, nausea, vomiting, dyspepsia,
bonding of phosphate peripheral oedema, decrease LDL, increase
HDL




alfacalcidol)

Active Vitamin D (calcitriol,

Hypocalcaemia, secondary
hyperparathyroidism

Increase calcium absorption

Increased absorption of aluminium and phos-
phate, hypercalcaemia

Erythropoietin

Anaemia of chronic kidney
disease

Recombinant human erythropoietin;
support erythropoiesis

Increased appetite, iron, folate and vitamin B,
deficiency, increased blood pressure

Sodium polystyrene sul-
fonate

Hyperkalaemia

Sodium and potassium exchange in
the gut; potassium containing resin
is excreted in the stool

Sodium and fluid retention, diarrhoea, nausea
and vomiting, constipation, hypokalaemia,
hypocalcaemia, hypomagnesaemia

ACE inhibitors (Enalapril,
Captopril)

Hypertension, renoprotec-
tion, heart failure

Inhibits the production of angioten-
sin (vasoconstrictor)

Slows the degradation of bradykinin
(vasodilator)

Avoid natural liquorice

Hyperkalaemia

epinephrine action

Beta blockers Hypertension Adrenergic inhibitor, blocks sympa- | Abdominal discomfort, flatulence, masking if
thetic effects on heart and results insulin-induced hypoglycaemia, lowering of
in reduced arterial pressure and HDL-cholesterol, increase total-cholesterol and
cardiac output triglycerides

Alpha blocker Hypertension Adrenergic-receptor blocking nor- Modest lowering of LDL-cholesterol, dryness

of mouth

Iron

Iron deficiency

Support erythropoiesis

Constipation, nausea, vomiting, altered taste,
dark stools

Corticosteroids (Predni-
sone, methylprednisolone)

Immuno-suppressant used
during kidney transplanta-

tion and treatment of many
kidney diseases

Anti-inflammatory, immuno-sup-
pression

Hypertension, sodium and fluid retention,
increased appetite weight gain, diabetes melli-
tus, dyslipidaemia, hypokalaemia, hypocalcae-
mia, osteoporosis, osteonecrosis, hypophos-
phataemia, protein hypercatabolism (PG),
urinary losses of zinc, potassium, calcium, vita-
min C and nitrogen, gastrointestinal ulceration,
impaired wound healing, pancreatitis, impaired
growth in children

Cyclosporine

Immuno-suppressant

Reduce IL-2 production, spare
T-suppressor cells, grapefruit
increases CsA blood levels — use
with caution, be vigilant of medicine
interactions

Hyperkalaemia, hypomagnesaemia, increased
uric acid levels, hyperlipidaemia, hyperglycae-
mia, oedema and hypertension, anorexia and
nausea, vomiting, diarrhoea (PG), gingival
hypertrophy, bone resorption, gastro oesopha-
geal reflux disease, dysmorphia, nephrotoxicity
due to increased CsA levels

Muromonab-CD3

(Orthoclone OKT3)

Immuno-suppressant

Inhibits T-cell effector function

Severe fluid retention, hypertension, pulmo-
nary oedema, nausea, vomiting, anorexia,
diarrhoea, abdominal gas/pain (PG)

Mycophenolate

Immuno-suppressant

Gastrointestinal (GI) bleeding, abdominal

pain, Gl symptoms, hypertension, fluid
retention, hyperlipidaemia, hypophosphatemia,
hyperkalaemia (PG)

Sirolimus

Immuno-suppressant

Inhibits proliferation of immune cells

Dyslipidaemia, impaired wound healing,
hypokalaemia

Azathioprine

Immuno-suppressant

Anti-proliferative

Increased risk of infection, pancreatitis

Tacrolimus

Immuno-suppressant

Inhibits IL-2 synthesis and release

Hyperglycaemia, hyperkalaemia, hypomag-
nesaemia, hypertension, gastrointestinal
disturbance

Statins (simvastatin,
atorvastatin)

Dyslipidemia

HMG-CoA Reductase inhibitors

Diarrhoea, nausea, vomiting, constipation,
fatigue, muscle pain, rhabdomyolysis, liver
failure

5.4  Patient education (chronic kidney disease)

Please refer to patient education general guides (Table 14). The renal diet is complex and it can be challenging to
educate patients, since some renal patients have low literacy levels when it comes to nutrition. Along with the nutrition
guidelines given, the emphasis should be placed on health communication, focusing on providing clear and simple
messages, not using medical jargon, using visual aids while focusing on one dietary aspect at a time and asking patients
to teach back what they were taught*

5.4.1 Energy requirements

The energy intake of the patient must be sufficient to prevent protein from being used as an energy source. These
energy requirements are determined according to the recommended guidelines for acute renal failure (ARF) and CKD
and are usually high. In PD patients, the energy from the dextrose in the dialysate should be considered in calculations;
therefore, the energy supplied by the diet would be less.




Itis often difficult to achieve high energy requirements due to either low protein intakes or symptoms of uremia. Therefore,
a slow but steady increase in energy requirements may be required. Oral supplementation may be needed, especially
in malnourished patients if oral intake is insufficient.

Guidelines to enhance or maintain energy intake, based on individual requirements, include the following:

. include as many appropriate complex carbohydrates as the meal plan allows. Include simple carbohydrates
within limits in the daily meal plan e.g. sugar, jam, sweets (clear boiled sweets, marshmallows, jelly babies,
peppermints) and cold drinks (carbonated beverages and avoid cola flavoured drinks) to help meet their nutritional
requirements (total energy). Avoid cola flavoured drinks as they are high in phosphate. Sports drinks may be
included to increase energy intake. Mageu can be used as an energy drink in moderation

. the energy density of foods can be increased by adding margarine to porridge and vegetables

. to prevent an increase in blood lipids and lipoproteins, fat in the diet should be derived as much as possible from
mono- and poly-unsaturated food sources. Cholesterol intake should be limited due to enhanced cholesterol
absorption in ESRD®°

5.4.2 Protein requirements

A low protein diet is recommended for patients with ESRD (various requirements at different stages of renal failure),
because protein increases glomerular pressure and thus leads to accelerated loss of renal function®'- At least 50 per cent
of the protein intake should be of high biological value (animal) protein e.g. milk, eggs, red meat, fish or chicken. For
vegetarian patients or patients who do not have access to animal protein, a diet that includes grains, legumes, seeds,
nuts and vegetables can still provide all the essential amino acids.%?

Patients on HD/PD have higher protein requirements, due to the protein lost during the dialysis process. Protein losing
enteropathy also increases the requirements and should be accounted for according to the KDOQI guidelines.

5.4.3 Sodium restriction

Alow sodium intake is necessary in patients with renal failure to control oedema and blood pressure. Low sodium foods

are classified as less than 120mg of sodium per 100g. Foods with a moderate sodium content (120-600mg per 100g)

should be used in moderation. High sodium foods (>600mg per 100g) should be avoided.

Take into consideration when flavours are added to products, the sodium content increases.

Guidelines for sodium restriction:

. avoid processed foods very high in sodium such as tinned foods (baked beans, pilchards in tomato sauce),

tomato sauce, chutney, meat extract, soya sauce, salted nuts, chips, instant soups, processed meats (viennas,

smoked meat, polony, ham, biltong)

avoid adding salt to food, unless recommended by the dietitian

salt replacements are not recommended as they contain potassium

use low fat cottage cheese more often and limit processed cheese e.g. cheddar or gouda and feta cheese

advise on the flavouring of food using limited salt, for example, season foods with garlic, onion, chilli, curry

powder, pepper, herbs and lemon juice

. the focus of lowering dietary sodium intake should be aimed at increasing whole food intake and limiting the intake
of processed food, convenience foods from stores and take-aways®*

U emphasis should be placed on reading labels

5.4.4 Fluid restriction

When fluid restriction is necessary, an intake equal to the daily urine volume plus 500ml should maintain water balance®"

in a hot climate, an intake equal to daily urine plus 750ml may be needed.

Guidelines for fluid restriction:

. the following substances count as fluids and must be counted in the fluid allowance for the day: Cold rink, coffee,
tea, cream, ice cream, sorbets and ices, gelatin puddings or dishes, soup and gravies, yoghurt, drinking yoghurt,
custard, jelly, milk and milkshakes, wine and beer

. distribute the fluid intake evenly throughout the day

L] L] L] L]

. suck on an ice cube

. chew sugar-free gum

. gargle with a mouthwash

. eat sweets within allowances

. use cold or cool liquids rather than room temperature

. freeze liquids — it takes longer to consume

. add lemon juice to water to make it more refreshing

. fluid restriction should be accompanied by a strict sodium restriction

5.4.5 Potassium (K) restriction

Depending on the level of renal function, the potassium intake of the patient may need to be reduced.
Guidelines for potassium restriction:

. individualise fruit and vegetable intake

. there are three different K lists for fruit and vegetables, low, moderate and high




. patients should be educated to choose mostly from the low to moderate K group, however they do not have to
completely exclude the high K group, especially if their K levels are within range and they are on PD, which has
a higher K requirement

. refer to Annexure 3 for the new Renal exchange list of South Africa®?

. cooking methods and food preparation, such as leaching, boiling and chopping of vegetables and legumes, can
aid in decreasing the potassium content

. leach potassium out of high-potassium vegetables by soaking vegetables in water before cooking, discarding
the water used for soaking, boiling the vegetables in water and then discarding the water used for boiling as well

d if the potassium level of a patient is high, avoid foods with over 250mg potassium per serving and limit the daily
intake to 1500-2700mg?

. generally, milk is limited to one portion for the day, due to the high potassium and phosphate content, however
more can be allowed on an individual basis

. the focus of lowering dietary potassium intake should be aimed at increasing whole food intake and limiting the
intake of processed food, convenience foods from stores and take-aways®*

d take note that processed foods may contain an increase in potassium salt substitutes in an effort to decrease

sodium content, regulated by legislation

5.4.6 Phosphate restriction

. Phosphate levels are usually high in renal failure patients due to altered bone metabolism.

. Patients should be educated about organic and inorganic phosphates and the bioavailability of phosphates from
these sources.

J Meat and dairy products are the main animal sources of organic phosphate, found in membrane phospholipids
and phosphoproteins, whereas in vegetable sources legumes, whole grains and nuts, it is found as phytate.

. The bioavailability from animal sources are 40 to 80 per cent. This can be higher if Vitamin D is present, vegetables

have an absorption rate of 20 to 40 per cent, because most of the phosphate is found as part of phytate, which
must be hydrolysed by phytase to be absorbed. Phytase is not found in the small intestine, which reduces
absorption further.

. Inorganic phosphate is not found in foods in their natural state, but is usually added. They are mainly additives
used to preserve food to improve palatability and shelf life of foods. The bioavailability is 90 per cent from the
inorganic phosphate, which is the highest absorption rate of the phosphate types. Not all foods are labelled with
phosphate content, which makes it more difficult to identify.*

. Patients must be educated on limiting high phosphate meats e.g. cheese, eggs, sardines, pilchards or bacon to
one exchange a day. Legumes and wholegrains are allowed (even though high in phosphate, the phosphate in
legumes has reduced bioavailability)®*%5- Legumes would include peanut butter, soya beans, baked beans, lentils,
dried beans and peas. Wholegrains would include breads, cereals and other wholegrain starches.

. The most suitable meat exchanges would come from the low phosphate meat groups including beef, lamb,
chicken, fish, lean mince, low fat cottage cheese or tuna.

. Milk and dairy products are limited to one portion per day, due to the high potassium and phosphate content.

. Always check that patients are taking their phosphate binder correctly, i.e. chewing it in the middle of meals (not
before/after eating).

. The focus of lowering dietary phosphate intake should be aimed at increasing whole food intake and limiting the
intake of processed food, convenience foods from stores and take-aways®*

. Emphasis should be placed on reading labels.

5.4.7 Fibre and the gut microbiome

Gut dysbiosis has recently been implicated in affecting the gut micriobiota in CKD patients. This is due to the altered
gut bacteria because of low fibre intake, which favours proteolytic fermentation instead of saccharolytic fermentation.
This increases uremic toxins (p-cresyl sulphate, indoxyl sulphate and trimethylamine oxide (TMNO), which causes the
progression of renal disease or worsens uremia as well as promoting inflammation.®® Saccharolytic fermentation is
achieved by adequate fibre in the diet. Studies have shown a reduction in urea and creatinine in CKD patients with fibre

interventions®™

. It is important to obtain sufficient fibre from a variety of sources, including soluble and insoluble fibres from fruit,
vegetables and especially wholegrains.

. The phosphates in wholegrains have low bio-availability so it may be included within the portion control of the diet.

. Patients can be advised about fruits and vegetables, encouraging low to moderate potassium sources, however
high sources do not have to be completely excluded.

J Although prebiotic supplements, synbiotics and probiotic studies have shown some benefit in the gut microbiome,

it is not recommended at this stage due to insufficient evidence for its adverse effects. Most of these studies have
been small. It is recommended that more research be done to understand the effects of diet, prebiotics, synbitoics
and probiotics on the symbiotic environment and its relation to kidney function. &




5.5. Transplant patient education

Please refer to the patient education general guidelines (Table 16) for additional information.
The post-transplant nutrition management can be divided into several phases; however, emphasis will be placed on
the immediate post-transplant and intermediate to late post-transplant phase.

5.5.1 Early post-transplant phase

In the early post-transplant phase in an uncomplicated surgery, the main emphasis is to manage fluid balance, electrolytes
and acid-base balance. The stress of surgery and the effects of high doses of steroids on nutrient metabolism necessitate
increased energy and protein requirements. The main goals are to promote wound healing, prevent infections and
provide adequate protein and energy to promote visceral protein stores and to correct electrolytes® Potassium needs
to be monitored very carefully and patients should be advised to avoid high potassium fruits and fruit juices for the first
week post-transplant (depending on patient’s potassium levels). Certain immuno-suppressant medication has the effect
of increasing potassium levels. Other symptoms may include diarrhoea, constipation, nausea and vomiting and needs
to be managed accordingly.

5.5.2 Intermediate to late post transplant phase

. In the intermediate to late transplant phase, the goals are to prevent the complications of immuno-suppressant
medications, such as obesity, diabetes, hypertension, bone disease, hyperlipidaemia, hyperkalaemia and
malnutrition.5”

. Dietary advice should focus on healthy diet advice and to avoid restrictions from pre-transplant diets.

. Diet, exercise and lifestyle modification has an important role to play in the reduction of insulin resistance, which
can have harmful consequences, and to improve transplant outcomes®.

5.5.3 Advice on discharge

Successful transplant patients should be counseled as follows:

. explain to patients why their dietary requirements have now changed and counsel them on appropriate healthy
eating

. explain the need for adequate protein and why they should not follow a low protein diet

. counsel patients on following a low fat diet, with particular focus on low fat and cholesterol. Omega 3 fatty acids
and the use of plant stanols and sterols can be beneficial*®

. discuss the importance of maintaining a healthy body weight

. patients should be warned that they have an increased risk of glucose intolerance and diabetes due to steroid
use. Refined carbohydrates should be reduced and replaced with high fibre foods instead

. normal potassium requirements should apply once potassium levels have stabilised and normalised, and
depending on the ongoing use of cyclosporine and blood levels

. salt should be used sparingly, while if low magnesium levels are present, supplementation and dietary food
sources rich in magnesium should be recommended e.g. green leafy vegetables, nuts, seeds and whole grains

. include calcium rich foods in the diet e.g. low fat dairy products and vegetables e.g. broccoli to improve bone
mineral density

. fluid restriction is usually not indicated

. exercise and lifestyle modification advice should be discussed

. place emphasis on hygiene principles and food safety




Figure 4: Patient education flow diagram?” 61. ¢°
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Table 16: Patient education (CKD) - general guide®'

Treatment Conservative Dialysis (HD/PD)
Initial intervention (within | Follow-up (3-4 weeks/ Initial intervention (within Follow-up (within 1 month)
Factor first month of referral) as needed) and quarterly first month of referral) and six month intervention
intervention
Self-management Discuss the role and effect | Review and reinforce Discuss the role and effect Review and reinforce
skills of diet and medication on self-management skills, of diet and medication on self-management skills,
renal function. including a diet history and renal function and dialysis including a diet history and
relevant feedback thereof. treatment. relevant feedback thereof.
The importance of blood Provide feedback on chang- | The importance of blood Provide feedback on changes
pressure control and, if es in weight/nutritional sta- pressure control and, if rele- | in weight/nutritional status,
relevant, blood glucose tus, blood pressure control. | vant, blood glucose control. | blood pressure control.

control and slowing the
progression of renal failure.

Discuss optimal caloric, Recommend changes in Discuss optimal caloric, Recommend changes in nu-
protein and nutrient intake | nutrient intake that may protein and nutrient intake trient intake that may improve
e.g. sodium, potassium, improve outcome. e.g. sodium, potassium, outcome.
phosphorous. phosphorous and vitamins
according to type of dialysis
(HD/PD).

Basic dietary guidelines for | Provide specific mineral re- | Basic dietary guidelines for | Provide specific mineral re-
renal failure, and for diabe- | striction guidelines according | ESKD, and for diabetes, striction guidelines according
tes, include timing of meals | to laboratory results. include timing of meals and | to laboratory results.
and snacks if indicated. snacks if indicated.
Discuss fluid intake and Review fluid status and Discuss dry weight and fluid | Review fluid status and rec-
restrictions, if indicated. recommendations. restrictions, if indicated. ommendations.
Discuss laboratory results Discuss laboratory results Review dialysis adequacy.
and the significance and the significance thereof.
thereof.
Discuss the use and effect | Review the appropriate use | Discuss the use and effect Review the appropriate use of
of phosphate binders. of phosphate binders. of phosphate binders. phosphate binders.
Discuss medicine-nutrient Review medication pre- Discuss medicine-nutrient Review medication pre-
interactions as indicated. scribed, any changes and interactions as indicated. scribed, any changes and

medicine-nutrient interac- medicine-nutrient interactions.

tions.
Assess comprehension of | Assess comprehension of Assess comprehension of Assess comprehension of
education and projected education and projected education and projected education and projected
compliance. compliance. compliance. compliance.
Provide relevant education- | Provide and review educa- Provide relevant educational | Provide and review educa-
al material, renal exchang- | tional material. material, renal exchanges tional material, especially with
es or diabetes exchanges or diabetes exchanges (if changes in dialysis modality.
(if appropriate). appropriate).

Behavioural Encourage exercise as Assess activity and changes | Encourage exercise as Assess activity and changes
part of a healthy lifestyle, if | in recommendations. part of a healthy lifestyle, if in recommendations.
appropriate. appropriate.

Identify short-term achiev- | Reset short-term goals and Identify short-term achiev- Reset short-term goals and
able goals. review long-term goals. able goals. review long-term goals.
Establish follow-up plan. Establish follow-up plan. Establish follow-up plan. Establish follow-up plan.

Table 17: Patient education (transplant) - general guide®

Treatment Acute phase Chronic phase
Initial intervention Follow-up (daily/as Initial intervention (1-2 months post | Follow-up (6 months/as
Factor (within 72 hours of needed) transplant) needed)
referral)
Self-management Discuss the role and Review and reinforce Determine previous dietary instruction | Review and reinforce
Skills effect of diet and medica- | self-management skills, and practices. self-management skills,
tion in transplantation. including changes in med- including daily intake
ical status and therapies and output and relevant
e.g. medication, dialysis. feedback thereof.
The importance of blood | Provide feedback on Review changes in nutritional status, Provide feedback on
pressure control and, if changes in weight/nutri- blood pressure control and blood changes nutritional status,
relevant, blood glucose tional status, blood pres- | glucose control. blood pressure and glu-
control. sure and blood glucose cose control.
control.




Discuss optimal caloric,
protein and nutrient
intake and vitamin/min-
eral supplementation as
indicated.

Recommend changes

in nutrient intake that

may improve outcome,
depending on tolerance of
oral intake or changes in
appetite.

Ensure optimal caloric, protein and
nutrient intake and the use of vitamin/
mineral supplementation, depending
on tolerance of oral intake or changes
in appetite.

Recommend changes

in nutrient intake that
may improve outcome,
depending on tolerance
of oral intake or changes
in appetite or chronic
rejection.

Basic dietary guidelines
as indicated and rein-
force temporary nature of
recommendations based
on medical condition and
laboratory results.

Basic dietary guidelines
as indicated to improve
outcome.

Specific dietary guidelines as indicat-
ed to improve outcome.

Provide specific dietary
guidelines according to
laboratory results, pres-
ence of diabetes, medi-
cine-nutrient interactions,
episodes of rejection and
reinforce temporary na-
ture of recommendations
where applicable.

Discuss fluid intake and
restrictions, if indicated.

Review fluid status and
recommendations.

Discuss fluid intake and fluid
restrictions, if indicated.

Review fluid status and
recommendations.

Discuss laboratory
results e.g. sodium,
potassium, phosphate,
calcium, magnesium and
the significance thereof.

Review laboratory results
and relevant changes.

Discuss laboratory results e.g. sodi-
um, potassium, phosphate, calcium,
magnesium, lipid profile and the
significance thereof.

Discuss medicine-nu-
trient interactions as
indicated, especially
immuno-suppressant
medication.

Review medication
prescribed, any changes
and medicine-nutrient
interactions.

Discuss medicine-nutrient interactions
as indicated.

Review medication,
especially any changes
in immuno-suppressant
medication prescribed,
and medicine-nutrient
interactions.

Implement nutritional
plan as per individual
requirements.

Re-assess nutritional plan
for adequacy and appro-
priateness.

Implement nutritional plan as per
individual requirements.

Re-assess nutritional plan
for adequacy and appro-
priateness.

Assess comprehension
of education and project-
ed compliance.

Assess comprehension of
education and projected
compliance.

Assess comprehension of education
and projected compliance.

Assess comprehension of
education and projected
compliance.

Provide relevant educational material.

Provide and review
educational material, es-
pecially if presenting with
chronic rejection.

Behavioural

Identify short-term
achievable goals.

Reset short-term achiev-
able goals.

Identify short-term achievable goals.

Reset short-term achiev-
able goals and review
long-term goals.

Encourage exercise as part of a
healthy lifestyle.

Assess activity and
changes in recommenda-
tions.

Establish follow-up plan.

Establish follow-up plan.

Establish follow-up plan.

Establish follow-up plan.
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7. ANNEXURES
ANNEXURE 1: Enteral product formulation

Enteral product formulations Definition
Renal-specific formulas These formulas include those with adapted macro- and
*Low/high protein low electrolytes micronutrient compositions to the needs of a specific
*According to treatment disease (including digestive and metabolic disorders)
Energy dense formula
Low sodium feed 2kcal/ml; 3g/100ml Protein; 78mg/100ml Sodium,
112mg/100ml Potassium

ANNEXURE 2: Subjective global assessment (SGA)

1) Weight change over past two weeks and last six months

. weight gain, no change, mild weight loss (>0.5kgs but <1kg)
. moderate weight loss (>1 kg but <5%)

. severe weight loss (>5%)

2) Change in dietary intake

. no change or slight change for a short duration

. intake borderline and increasing

. intake borderline or poor and decreasing

3) Presence of Gl symptoms

. few intermittent or no symptoms

. some symptoms for >2 weeks or severe symptoms that is improving

. symptoms daily or frequently >2 weeks

4) Functioning state

. no impairment in strength/stamina or mild to moderate loss and now improving
. mild to moderate loss of strength/stamina in daily activity or severe loss but now improving
. severe loss of strength/stamina or bed ridden

5) Subcutaneous loss of fat

. little or no loss

. mild-moderate in all areas

. severe loss in some or most areas

6) Muscle wasting

. little or no loss

. mild-moderate in all areas

. severe loss in some or most areas

7) Oedema

. little or no oedema
. mild-moderate oedema
. severe oedema

Minimum score = 7

Maximum score = 49

1-14 - Well nourished

15-35- Mild to moderate malnourishment

36-49- Severe Malnourishment

Adapted from: Tapiawala, S, Vora, H, Patel, Z, Badve, S, Shah B. 2006. Subjective global assessment of nutritional status of patients with chronic
renal insufficiency and end stage renal disease on dialysis. JAPI.(54):923-926.
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