
Pediatric Renal 
Nutrition 

Challenges In 
Practice

• Yasmin Gamal El Gendy
• A Prof Pediatrics And Clinical Nutrition
• Ain Shams University
• ESPEN diploma.IBCLC



Why We Are Here Today?



Paediatric Renal Dietitians And 
Paediatric Nephrologists From 8 

Countries



Multidisciplinary 
team

• Nephrologist
• Nutritionist
• Psychotherapist
• Nurse
• Social worker
• caregiver



What is our goals? 

Optimal growth

Prevent malnutrition 

Avoidance of uremic toxicity, metabolic 
abnormalities 

Reduction of the risk of chronic morbidities 
and mortality in adulthood. 

Best quality of life



Best   Practice…

SCREENING AT RISK ASSESSMENT



• Vomiting/Reflux
• Delayed Gastric emptying
• Anorexia

Technical

• Excess carb on PD
• Excess lipidsMacro

• Restriction
• MetabolismMicro

Fluid

Adherence and 
socioeconomic



Challenges 

Anorexia

Altered taste sensation

Nausea/vomiting

Emotional distress

Inter current illness

Unpalatable prescribed diets

Imposed dietary restriction

Socioeconomic situation 





Good history 

Medical History Medication
Dietary Interview 

Actual 
intake/RDA 

Physical eating 
skills

Psychosocial 
status

normalized 
protein catabolic 

rate (nPCR).
Abnormal labs

Specific signs of 
vitamin 

deficiency 

Dry weight los Decrease oral 
intake 

Change in GIT 
function 

Complication 
with 

recommendation



Nutritional Assessment

Kidney Disease Outcomes Quality Initiative, 2009

Dietary intake
3-day food record or 
three 24-h recalls 

dietary recalls

Height- or length-for-
age percentile or 

standard deviation 
score (SDS) 

Height or length 
velocity-for-age 

percentile or SDS 

Estimated dry weight 
and weight-for-age 
percentile or SDS 

Head circumference 
until age 3 



Nutritional assessment techniques: practical and 
theoretical advantages and limitations for use

Assessment Tool What is assessed? Advantages Limitations

Classic 
anthropometry

(Wt, Ht, HC)

Total body mass, 
growth (Wt)
Linear growth (L)
Brain growth (HC)

Reference standards 
available for all ages and sex

Unreliable when oedema is present
Special equipment necessary at the 
bed-side

Circumferences
(MUAC, CC)

Body composition • Indirect measure of 
somatic protein

• Indication of fat mass
• Reference standards 

available for all ages and 
sex

• Values may fall in the normal range 
in the presence of PEM.

• Unreliable when oedema is present

Skin folds
(TSF, BSF)

Body composition Indication of fat mass
Reference standards 
available for all ages and sex

Large intra- and inter-observer 
variability
Unreliable when oedema is present



Mid arm circumference(MUAC)
Measures muscle mass & subcutaneous tissue in upper arm. 

Method:- B/W elbow and shoulder by tape. Arm should hang limply by the 
side. 
Shakir’s tape is used.
Interpretation:-
>13.5cm (Green)- adequate    
12.5-13.5cm (Yellow)- Boderline
<12.5cm (red)- Frankly malnourished



Monitoring
• Frequency of monitoring nutritional and growth 

parameters in all children with CKD stages 2 
to5 Twice as frequently as they would be 
performed in a healthy child of the same age.
• Polyuria, evidence of growth delay, decreasing 

or low BMI, comorbidities influencing growth or 
nutrient intake, or recent acute changes in 
medical status or dietary intake may warrant 
more frequent evaluation.



• A baseline height-for-age and weight-for-height of 
<10th percentile suggest poor baseline 
nutritional status. 
• Weight at the time of hospital admission should 

be documented, but a history of pre-illness 
weight should be obtained since the critically ill 
child may present with fluid overload and weight 
gain .

• Triceps skin-fold thickness and mid-arm 
circumference may be used in children when 
weight or age data are not reliable. 



Challenges of CKD patient



CKD
Growth 

ENERGYPROTEIN



NA

KPO4

CKD



Growth 
• Identification and treatment of existing nutritional 

deficiencies and metabolic abnormalities should be 
aggressively pursued in children with CKD 

stages 2 to 5  
• short stature(height SDS < 1.88 or height-for-age < 

3rd percentile), and potential for linear growth

• Serum bicarbonate level should be corrected to at 
least the lower  limit of normal (22 mmol/L) in 

children with CKD stages 2to5



Ahmed 
• 3 year old   CKD Stage 4

• Create 2.5   /Hyperphosphatemia /Hyperkalemia

• 24 hour recall 20% of needs

• picky eater sometimes anorexia likes dairy 
products yet restricted 

• Inserted gastrostomy tube 2 months ago

• Weight 12 kg         -1.7 sd

• Height 84 cm         3.26 sd

• Drugs calcium acetate ,iron, alphacalcidol, 
lactulose



2020



Energy Requirements
CKD 2-5 

Energy should be  100% of the EER for 
chronological age, individually 

adjusted for PAL and BMI)

A balance of calories from carbohydrate and 
unsaturated fats within the physiological ranges 
recommended when prescribing oral, enteral, or 

parenteral energy supplementation



Energy Requirements 

Supplemental Nutritional 
Support 

should be considered when the usual 
intake of a child with CKD stages 2 to 5 

or 5D fails to meet his or her energy 
requirements and the child is not 

achieving expected rates of weight gain 
and/or growth for age.



Energy Requirements 

Oral intake of an energy-dense diet 
and commercial nutritional 

supplements 
should be considered the preferred route for supplemental 
nutritional support for children with CKD stages 2 to 5 and 
5D.  
• When energy requirements can not be met with oral 

supplementation, tube feeding should be considered. 



Protein 

• Essential for 
• ❖ building muscles and repairing tissue
• ❖ fighting infection 
• ❖Keeping fluid balance in the blood 
• There are two kinds of proteins 

• Animal protein-meat, fish, poultry, eggs and dairy 
• Plant protein – breads, grains, vegetables, dried beans 

and peas and fruits 

• 50 -70% should be of animal source
• A well balanced diet for kidney patients should 

include both kinds of proteins every day. 



Protein

CKD STAGE 3  Maintain  protein intake at 100% to 140% of the DRI 

CKD STAGES 4 TO 5  100% to 120% of the DRI  

In children with CKD stage 5d,  maintain dietary protein intake at 100% of the 
DRI for ideal body weight plus an allowance for dialytic protein and amino acid 

losses.

The use of protein supplements to augment inadequate oral and/or enteral 
protein intake should be considered when children with ckd stages 2 to 5 and 5d 

are unable to meet their protein requirements through food and fluids alone.



ENERGY AND 
PROTEIN 
NEEDS

SDI for energy and protein: birtha to 18 years
Mont
h

SDIb energy 
(kcal/kg/day)

SDI protein 
(g/kg/day)

SDI protein (g/day)

0 93–107 1.52–2.5 8–12
1 93–120 1.52–1.8 8–12
2 93–120 1.4–1.52 8–12
3 82–98 1.4–1.52 8–12
4 82–98 1.3–1.52 9–13
5 72–82 1.3–1.52 9–13
6–9 72–82 1.1–1.3 9–14
10–
11

72–82 1.1–1.3 9–15

12 72–120 0.9–1.14 11–14
Year SDI energy (kcal/kg/day) SDI protein 

(g/kg/day)
SDI protein 
(g/day)

– Male Female
2 81–95c 79–92c 0.9–1.05 11–15
3 80–82 76–77 0.9–1.05 13–15
4–6 67–93 64–90 0.85–0.95 16–22
7–8 60–77 56–75 0.9–0.95 19–28
9–10 55–69 49–63 0.9–0.95 26–40
11–
12

48–63 43–57 0.9–0.95 34–42

13–
14

44–63 39–50 0.8–0.9 34–50

15–
17

40–55 36–46 0.8–0.9 Male: 52–65
Female: 45–49



Dietary Protein And Progressive CKD

• Dietary protein intake to RDA / optimize nutritional status.
• No association between protein restriction and CKD progression in small 

studies 
• Low protein diet leads to decrease in ions :-
üHyperkalemia
üMetabolic acidosis
üHyperphosphatemia
üGrowth failure



Fats
• Patients considered at highest risk for 

cardiovascular disease
• Nutrition therapy for Dyslipidemia is based on pt’s

metabolic profile and individualized treatment 
goals

• Requirement of fat ( 30 %  40% total cal ) 
üMinimize the ↑ in TG & Cholesterol 
ü< 10% of calories → SFAc
ü Ratio of USFAc to SFAc l fats = 2 : 1
ü 8% SFAc l :10 % PUSFAc : 12% , MUFAc
ü 250–300 mg cholesterol/day
ü Omega 3 fatty acid ↓ TG & Chol. as well as 

phospholipids may be tried 

• lipid profile usually characterized by 
ü↑↑ TG 
ü↑ cholesterol 
ü↑ LDL 
ü↓ HDL 
üAbnormal apolipoprotein
• If TG is increased 
üCHO ↓ 35-50% of total k.cal
üMostly complex CHO
üPUFA : SFA > 2:1 



Tips to Implement AHA Pediatric Dietary Guidelines  for Prevention or Treatment 
of Dyslipidemia and CVD in Prepubertal Children 

Reduce added sugars, including sugar-sweetened drinks and juices.

Use canola, soybean, corn, or safflower oils, or other unsaturated oils, in place of solid fats during food 
preparation.
Use fresh  vegetables and fruits, and serve at every meal; be careful with added sauces and sugars.

Introduce and regularly serve fish as an entrée.

Remove the skin from poultry before eating.

Use only lean cuts of meat and reduced-fat meat products.

Limit high-calorie sauces such as Alfredo, cream sauces, cheese sauces, and hollandaise.

Eat whole-grain breads and cereals rather than refined products.

Eat more legumes (beans) and tofu in place of meat for some entrees.

Read food labels—especially—for breads, breakfast cereals, and prepared foods—for content, and choose high-
fiber, low salt/low-sugar alternatives. 



Hyperphosphatemia is a powerful 
independent predictor of mortality on 

dialysis therapy





Know Your Normal Ranges Know Your Requirements



The adverse impact of hyperphosphatemia on Cardiovascular, Bone, And 
Endocrine Function in children with CKD mandates the preferential 
selection of protein sources that are relatively low in phosphorus.

The lowest amount of phosphorus in proportion to the quantity and 
quality of protein comes from animal-flesh proteins 
(average, 11 mg of phosphorus per 1 g of protein)

It appears mandatory to limit protein intake to the safe levels known to 
ensure adequate growth and nutrition in healthy children. 





Phosphorus 

Restrict to 100 % of DRII 
in children with CKD 
stages 3 to 5 and 5D

serum PTH concentration is above the target range for 
CKD stage and the serum phosphorus concentration is 

within the normal reference range for age. 

Monitor

every 3 months in  CKD stages 3 to 4  
monthly in children with CKD stage 5 

and 5D. 

In all CKD stages, it is suggested to avoid 
serum phosphorus concentrations both above 
and below the normal reference range for age.







• Recommended 
Maximum Oral And 
Enteral Phosphorus 
Intake For Children 

With Ckd



Potassium 







Tips To Reduce Potassium

For Potatoes, Sweet Potatoes, Carrots , Beets and Rutabagas:
•Peel and place the vegetable in cold water so they won’t darken.
•Slice vegetable 1/8 inch thick.
•Rinse in warm water for a few seconds.
•Soak for a minimum of two hours in warm water. Use ten times the amount of 

water to the amount of vegetables. If soaking longer, change the water every 
four hours.

•Rinse under warm water again for a few seconds.
•Cook vegetable with five times the amount of water to the amount of vegetable.



Sodium (133-145 
mEq/L)

excess
high blood pressure

fluid retention/swelling (edema)
lead to shortness of breath

Excessive thirst
CHF

Supplemental free water and 
sodium supplements should be 

considered for children with CKD 
stages 2 to 5 and 5D and polyuria 

to avoid chronic intravascular 
depletion and to promote optimal 

growth. 

Sodium supplements should be 
considered for all infants with 
CKD stage 5D on PD therapy. 

Restriction of sodium 
intake should be considered for 
children with CKD stages 2 to 5 

and 5D who have 
hypertension or 
prehypertension



Sodium and 
fluids

• Fluid intake should be restricted in children with CKD stages 3 to 5 and 5D who 
are oligoanuric to prevent the complications of fluid overload.

• Increase Kcal density up to 60 kcal/ml This done gradually 20 kcal/oz and 
increase 2-4 kcal/oz 



• In children with CKD 
stages 2 to 5 and5D,it is 
suggested that the total 
oral and/or enteral 
calcium intake from 
nutritional sources and 
phosphate binders be in 
the range of 100% to 
200% of the DRI for 
calcium for age.
• Intake of 100% of the 

DRI for calcium is a 
reasonable starting point 
for children with CKD. 



• The safe UL of dietary 
calcium intake in healthy 
individuals older than 1 

year is 2,500 mg/d. 
• For adults and children 9 

years and older , this is 
approximately 2 times the 

DRI. 





Nutrition Prescription in renal 
patient 

• In infancy, feeds should be of breast milk or a 
whey-based infant formula with a low renal solute 

load if needed. 
• Weaning solids should be introduced at appropriate time
• In children, high energy foods and drinks are recommended as part of 

a controlled intake, with nutritional supplements or nutritionally 
complete feeds introduced if necessary. 

• We suggest that the concentration of feeds and addition of dietary 
supplements are prescribed in a gradual manner in order to maximize 
acceptance and tolerance.

• We suggest prompt intervention once deterioration in weight centile is 
noted. 

• All dietary prescriptions should be individualized.



Adequate energy ,tailored protein 
,Low solute load (LOW K,PO4,CL,Na)

• Renastart can be used in Acute Kidney Injury (AKI) and Chronic 
Kidney Disease (CKD). 

• Alone or in combination with breast milk ,enteral formula 
• This means that energy and protein intakes can be met whilst 

managing serum potassium and phosphate levels.



Nutrition Prescription 

• Overall aim/goal:
To improve nutritional status and increase weight and height  whilst managing serum urea, potassium and 
phosphate levels

• A low potassium feed was trialled for a short period  of approximately 7 days as a means of reducing dietary 
potassium intake due to hyperkalaemia. Bloods were checked  regularly throughout this period and the feed 
was tolerated well. 

A modular feed was then devised consisting of a low potassium feed, a high energy paediatric feed. This 
feed was devised to ensure nutritional requirements were met whilst still continuing to manage serum 
potassium and phosphate levels. This feed provided 1.81 kcal/ml and 3.1 g protein / 100 ml

Check serum potassium, phosphate, 
calcium, bicarbonate, sodium in infants





Nutrition Prescription 

• Energy =RDA X Expected dry weight/ Actual dry weight=90x15/12=1350 kcal
• Protein =12 gm
• Challenges poor appetite ,minimal oral,intake ,restrictions due to hyperkalemia and 

hyperphosphatemia 

Half needs could be given via high calorie low 
solute load formula
3 cups 200 ml standard dilution

Check serum potassium, phosphate, 
calcium, bicarbonate, sodium in infants



Calculate volume and concentration needed as part of total 
diet 







Another case 



ACUTE KIDNEY
INJURY FLUID

ENERGYPROTEIN



NA

KPO4

ACUTE KIDNEY 
ENETGY



In children with AKI, Physiological macronutrient requirements are age-dependent, reflecting the 
developmental dynamic of growth and metabolism. 

critically ill children, like adults, should receive 100-130% of the basal energy expenditure , which 
can be estimated with acceptable precision and accuracy by the Caldwell-Kenndy equation 

Protein intake 2.4 , 1.9 and 1.3 g/Kg/d in children aged < 1 - 1,13 , and > 13 years , respectively

Although not validated by outcome studies, these figures provide an orientation for the 
macronutrient supply typically achieved in and tolerated by children with AKI receiving RT 



Nutrition Prescription 

• Energy =REE=330
• Protein =5 gm
• Challenges FLUID RESTRICTION, HYPERKALEMIA, HYPERPHOSATEMIMIA,acidosis
• Start 25% low renal solute load formula 

25ml Renastart to 75ml  exp breast milk /
Calculate  volume needs
Start low solute load formula for 24 hours
Concentrate formula as needed  

Check serum potassium, phosphate, 
calcium, bicarbonate, sodium in infants







Take home messages

• Poor nutrition is common in CKD & AKI patients and has adverse risk factor
• Nutritional counselling –part of approach to CKD and dialysis patients.
• Routine nutritional screening & assessment should be done for CKD and 

dialysis patients.
• Qualified renal dietitian must be included in the staff of every dialysis unit.
• Personalized nutritional plan – worked out for every patient



Multidisciplinary 
team

• Nephrologist
• Nutritionist
• Psychotherapist
• Nurse
• Social worker
• caregiver



Thank you
dryasmingamal@yahoo.com




