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Standard Treatment Guidelines (STGs) for Paediatric Nutrition are essential to ensure evidence-
based, ethical, and standardized nutritional care forinfants, children, and adolescents across Nepal.
Given the persistent burden of undernutrition, micronutrient deficiencies, growth disorders,
and the emerging challenge of childhood overweight and obesity, uniform clinical guidance is
necessary to improve nutritional outcomes and reduce variations in practice. These guidelines
support paediatricians, medical officers, residents, nutritionists, nurses, and other healthcare
professionals in the assessment, prevention, and management of nutrition-related conditions,
particularly in resource-limited settings. STGs promote rational, safe, and timely nutritional
interventions while reinforcing professional competence, patient safety, informed decision-
making, appropriate documentation, and accountability in accordance with the Nepal Medical
Council’s Code of Ethics and Professional Conduct. They also help establish nationally accepted
standards of care, reduce preventable errors, strengthen multidisciplinary collaboration, and
support quality improvement initiatives, clinical audit, and continuing professional development.
The adoption and implementation of national paediatric nutrition STGs will contribute to
improved growth, development, disease prevention, and overall child health, while promoting
equitable access to quality nutrition services throughout Nepal.
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Nutrition Care in Critically Il Children
STG-066

Introduction and Definition

Malnutrition at PICU admission is common (prevalence 15-51% globally) and is strongly
associated with adverse outcomes: increased mortality, higher hospital-acquired infection
rates, prolonged mechanical ventilation, and extended hospital stay. Critical illness itself
often worsens nutritional status — nearly one-third of children show declines in nutritional
indices during PICU stay regardless of baseline status, compounded by feeding difficulties,
perceived feed intolerance, and procedural interruptions.

Trials such as PEPaNIC have shown that early, aggressive parenteral nutrition in the first
week may not benefit and could cause harm (suppressing autophagy, promoting anabolic
resistance, increasing infection risk). A phase-appropriate approach is now favoured:
permissive underfeeding during the acute catabolic phase, followed by targeted support
during recovery for catch-up growth and rehabilitation.

Clinical Features

Manifestations relevant to nutritional risk include: signs of malnutrition (hair/skin changes),
poor weight-for-height, feeding intolerance (vomiting, distension, diarrhoea, constipation),
hypo-/hyperglycaemia, hypertriglyceridaemia, and refeeding syndrome features (falling
phosphate, potassium, magnesium). Special populations (neonates, cardiac surgery, ECMO,
traumatic brain injury patients) have distinct feeding considerations.

Diagnostic Approach / Investigation

1. Nutritional assessment at PICU admission (within 24 hours)

e Anthropometry: weight, height/length, BMlI-for-age z-scores, MUAC, head
circumference (infants)

e Nutritional history: pre-illness intake, chronic conditions, recent weight loss

e Laboratory markers: albumin, prealbumin, CRP, electrolytes, 25-OH vitamin D,
calcium, magnesium, total protein, transferrin, triglycerides (if indicated)

e  Full medical and diet history plus signs of malnutrition are the best available tools to
identify children at higher nutritional risk

N

Identification of malnutrition — using WHO growth standards (z-scores); reassess
weekly due to rapid muscle loss and nutritional deterioration.
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3. Energy requirement estimation

Indirect calorimetry (IC) is the gold standard for measuring resting energy expenditure
(REE), used in mechanically ventilated patients with stable FiO, (<60%), metabolic
instability (sepsis, burns, trauma), or to guide weaning. When IC is unavailable, predictive
equations are used, though these may be inaccurate.

Table 1: REE estimating equations (Kcal/d)

Age Gender V:::;f:no Schofield (Weight) Schofield (Weight+Height)
<3 years M 60.9W + 54 59.9W -30.33 0.167W + 1517.4H - 617.6
F 61W - 51 58.29W - 31.05 16.252W + 1023.2H - 413.5
3-10 years M 22.7W + 495 22.7W + 505 19.59W + 130.3H + 414.9
F 22.5W + 499 20.3W + 486 16.97W + 161.8H + 371.2
10-18 years M 17.5W + 651 17.7W + 659 16.25W +137.2H + 515.5
F 12.2W + 746 13.4W + 696 8.365W + 465H + 200

W = weight (kg); H = height (m). REE in kcal/day.

Table 2: Basal metabolic rate by age

Age (years) BMR (kcal/kg/day)
0-1 55
1-3 57
4-6 48
7-10 40
11-14 (M/F) 32/28
15-18 (M/F) 27/25

Energy — acute phase (days 1-7)

®  Provide <70% of REE in the first week; avoid exceeding REE
e  Use ICif available; otherwise Schofield equation without stress factors

e Target ~10-20 kcal/kg/day initially, adjusted for tolerance

Energy — recovery phase

Increase to 2100% of REE, up to twice REE if catch-up growth is needed; monitor via IC
or validated equations. A minimum of 1.5 g/kg/day protein and 58 kcal/kg/day energy is
required in children up to 4 years; when the critical phase resolves, target >50% increase in
calorie delivery from the present value to avoid under-feeding.

Macronutrients
e Protein: days 1-3: 0.8-1.2 g/kg/day; stabilisation: 21.5 g/kg/day; avoid >2.2 g/kg/day in acute kidney
injury

e Carbohydrate: maintain normoglycaemia (72-145 mg/dL); avoid hypoglycaemia (<45 mg/dL) and
hyperglycaemia (>180 mg/dL, consider insulin); reduce feeds if RQ >1.0 with hyperglycaemia/acidosis
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e Lipids: start after first week if on PN; use composite lipid emulsions (+ fish oil); keep triglycerides <250
mg/dL; max 3 g/kg/day (children), 4 g/kg/day (infants)

Enteral nutrition (EN)
e |nitiate within 24 hours unless contraindicated (haemodynamic instability, Gl ischemia/obstruction/
bleeding, high-dose vasopressors >0.3 pg/kg/min noradrenaline equivalent)

e Advance stepwise: start 1 mL/kg/hr, increase by 1 mL/kg/hr every 4—6 hours; aim for two-thirds of goal
calories within 7 days

e Formula: polymeric age-appropriate first-line; energy-dense (1.5-2.0 kcal/mL) if fluid-restricted; semi-
elemental/peptide-based if intolerant

®  Route: gastric feeding preferred; post-pyloric if high aspiration risk or gastric intolerance

Parenteral nutrition (PN)

e Useonlyif ENis not feasible/sufficient; avoid early PN in the first week; start gradually if EN not possible
by day 7

®  Provide micronutrients from day 1 if on PN

e Composition: energy 10-15 kcal/kg/day; protein 0.8—1.0 g/kg/day; lipids after day 7 (fish-oil emulsions
if available); monitor glucose closely

e Monitoring: daily electrolytes/glucose/triglycerides; weekly LFTs, trace elements

Micronutrients and immunonutrition

° Provide standard micronutrient supplements with EN/PN; monitor zinc, selenium, copper, vitamins
A/D/C/E in prolonged stays

e  Refeeding syndrome: correct phosphate, potassium, magnesium before advancing nutrition

e |Immunonutrition (glutamine, arginine, omega-3) not routinely recommended; probiotics/FMT remain
experimental

Monitoring and complications

o Avoid routine gastric residual volume checks; monitor for vomiting, distension, diarrhoea, constipation
via clinical exam

e  Refeeding syndrome: check phosphate, potassium, magnesium at initiation and daily for 72 hours

e Qverfeeding: watch for hyperglycaemia, hypertriglyceridaemia, increased CO, production

e  Underfeeding: monitor worsening muscle mass, delayed recovery

e  Muscle mass: ultrasound (quadriceps/diaphragm) or BIA; CT/MRI not routine

Special populations

° Neonates: breast milk or term formula first choice; EN with monitoring even with umbilical catheters/
PGE1

®  Cardiac surgery: start EN within 24 hours post-op if stable; energy-dense formulas if fluid restricted
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®  ECMO: EN safe if stable; monitor for Gl ischaemia; consider post-pyloric feeding with high vasopressor
use

e Traumatic brain injury: higher energy needs (use IC if possible); protein 1.5 g/kg/day

Nutrition support team and transition

e Multidisciplinary team: intensivist, dietitian, nurse, pharmacist, speech therapist
o Protocolised EN/PN care to standardise initiation, reduce variation, improve goal attainment; use flow
sheets

e  Wean EN/PN gradually as oral intake improves; continue nutritional follow-up post-discharge with
family education on home enteral feeding if needed

Summary Flow Chart of Diagnosis and Management

PICU admission = nutritional assessment within 24 h (anthropometry, history, labs) )

!

Classify nutritional risk (WHO z-scores); reassess weekly )

!

Acute phase (days 1-7): permissive underfeeding (<70% REE); start EN within 24 h if noj

contraindication; advance stepwise

!

If EN insufficient by day 7 = start PN gradually with micronutrients from day 1 D

}

Recovery phase: increase energy to 2100% (up to 2x) REE; protein to 21.5 g/kg/day;
support catch-up growth

!

Monitor tolerance, refeeding syndrome, muscle mass; wean support as oral intake
improves - discharge planning & follow-up
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