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1.0 Purpose

Refeeding is the process of reintroducing nutrition after a period of decreased or absent
intake % 7. Refeeding syndrome is a serious and potentially fatal complication that can occur
during introduction of nutrition orally, enterally, or parenterally %4> 10,12,

It is caused by sudden shifts in electrolytes, that occur naturally in the body, that help
metabolise food. The incidence of refeeding syndrome is difficult to determine as there
isn’t a standard definition and symptoms are not specific. Manifestations can affect most
body systems, shown in Appendix 1, and can lead to clinical deterioration and possible
death #>810,

During periods of decreased or absent intake reductions in cellular activity and organ
function occur in combination with micronutrient, mineral, and electrolyte deficiencies. The
major sources of energy in these patients are fat and muscle; total body stores of nitrogen,
phosphate, magnesium, and potassium are depleted. Sudden reversal by introducing
nutrition, especially carbohydrate, leads to a surge of insulin secretion, intracellular shifts of
phosphate, magnesium and potassium resulting in low serum levels > 7, disruptions of fluid
balance with oedema °, hypoalbuminemia and thiamine deficiency 7.

2.0 Scope

In paediatric hospitals, in developed countries, between 2% and 34% of patients suffer from
malnutrition > ® ° associated with longer admissions and poorer survival rates 1. The
potential for refeeding syndrome should be considered whenever nutritional support is
instituted; the more malnourished the patient the higher the risk 2.

The aim of this guideline is:
e Allow identification of patients at risk
e Support all staff to appropriately classify patients with either medium or high risk
e To provide management guidelines for patients deemed at risk

e To raise awareness of refeeding syndrome and associated clinical manifestations

3.0 Definitions
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e Ca- Calcium

e Cr—Creatinine

e CRP — C-reactive protein

e EBM —expressed breast milk

e IV -—intravenous

e MF - multifibre

e Mg — Magnesium

e OD - Omnidiet (every day)

e OOH —Out of hours

e PEWS - Paediatric Early Warning Score

e PO4 - Phosphate

e PN - Parenteral Nutrition

e PYMS — Paediatric Yorkhill Malnutrition Score

e RHCYP — Royal Hospital for Children and Young People
e TDS —ter die sumendum (to be taken three times daily)

e U&Es — Urea and electrolytes
4.0 Roles and responsibilities

It is the responsibility of all staff, involved in the care of an infant, child, or young person, admitted
to NHS Lothian Paediatric Services to be aware of this guideline.

5.0 Main content
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==
—_—
==

(e |

Oral/ enteral medications? v med|cat|ons'-’
(See Appendix 3 for HEPMA ple)
Thiamine: Pabrinex® Ampoules 1 and 2
s6years:50mg TDS <6yrs: 1ml of each plus 3ml infusion fluid*
>Byears: 100mg TDS 6-10yrs: 2ml of each plus 6ml infusion fluid*

10-14yrs: 3ml of each plus 9mlinfusion fluid*

Micronutrientsupplementation: >14yrs 5ml of each plus 15mlinfusion fluid*

Under 6 years of age: Abidec®0.6ml OD Infusion over 30 minutes once daily
Between 6 and 12 years: Forceval Junior® 1 tablet
dissolved in water OD *Compatible infusion fluids: glucose 5%, glucose 4% and

sodium chloride 0.18%, glucose 5% with potassium 0.3%

. ® '

Over 12 years: Forceval® 1 capsule OD one hour Hartmann's solution (compound sodium lactate)
after meal sodium chloride 0.9%
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MEDIUM RISK
Unless already done: Order Bloods: order set ‘Refeeding Syndrome Screen RHCYP’ (U&E’s, Cr, PO4, Mg, Ca) and a CRP
Replace serum electrolytes if low; see table 4
Prescribe vitamin B1 (thiamine / Pabrinex®) replacement prior to feeding and continue for ten days

™

.‘

If OOH please use only one

Ensure appropriate hydration
Ensure referral to dietitian
e of nutrition ie diet OR tube feeding OR parenteral

J N\

| Does the patient have a diagnosed eating disorder? I

'

v
Yes No
v l L 4 4
Tube feed only \
Please refer to the\ / Diet & Fluids onl \ /U ( Parenteral only \

CAMHS Team or
“Paediatric /
Psychiatric
Management of
Critical Patients
with Suspected or
Confirmed Eating
Disorder on the
Paediatric Ward”

—

No Oral Nutritional
Supplements

Aiming % of usual portion
size

Balanced meal with
protein (meat, fish), carbs
(bread, cereal, rice, pasta,
potato), dairy (milk,
yogurt) & fruit / veg
Avoid sugary drink
Micronutrient

se usual feed or
appropriate feed (table 3)
Start 5ml/kg/day over 20-
24 hours

Increase by 5ml/kgas
tolerated until target rate
(table 2)

Continue to increase feeds
if low electrolytes are
replaced unless results are
chronically trending down
Titrate IV fluid accordingly

Highlight concerns re
refeeding risk to on
call pharmacist
They will initiate PN
as per out of hours
protocol

Alert dietetics at

Qar\iest opportunity /

\replacement: see page 2 /

Micronutrient replacement:
vee page 2 /

Table 2: enteral target rates for medium risk
patients

If patient has a neuro-disability feed target will
be usual daily volume spread over 20-24 hours
By day 2:
+  0-3mths: 80ml/kg/day (54kcal/kg/day)
*  3mths-1years: 65ml/kg/day (44kcal/kg/day)
+  1-5yrs:40ml/kg/day (40kcal/kg/day)
«  5-10yrs: 35ml/kg/day (35kcal/kg/day)

!

Caution
If trend in K, PO4 or Mg is trending down
despite replacement
Hold nutrition at current level
Continue to replace and re-check bloods
Resume nutritional plan once trending
upwards

*  10-15yrs: 30ml/kg/day (30kcal/kg/day) h 4

+ 15-18yrs: 25ml/kg/day (25kcal/kg/day) ( \
By day 4: Monitor:

*  0-3mths: 150ml/kg/day (100kcal/kg/day) * Observations (PEWS) minimum 4 hourly

* 3mths-lyears: 130ml/kg/day (87kcal/kg/day) * Dailyelectrolytes with replacement as required; see table 4

*  1-5yrs: 80mli/kg/day (80kcal/kg/day) * Continue daily electrolytes until day 5 and then on day 7

* 5-10yrs: 70ml/kg/day (70kcal/kg/day) » Daily weights and accurate fluid balance to assess for fluid

*  10-15yrs: 60ml/kg/day (60kcal/kg/day) overload

*  15-18yrs:50ml/kg/day (50kcal/kg/day) * Continue micronutrient supplementation for 10 days

Additional fluids may be required

J
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Ensure appropriate hydration
Ensure referral to dietitian
If O0OH, please use only one type of nutrition i.e., diet OR tube feeding OR parenteral

Does the patient have a diagnosed eating disorder?

l
y ¥

Yes [ No

A A ‘
("~ Please refer to ) / Diet and fluids only \ ﬁ Tube feed onl \ f Parenteral only \
5 e

the CAMHS Team No Oral Nutritional e usual feed or appropriat HTghIig:ht concerns re
or Su feed (table 3) refeeding risk to on
“ iatri pplements Start 5ml/kg/d 20-24 i
Paediatric / Aiming % of usual portion art omi/kg/day over 2U- call phetrrpal_c_lst
Psychiatric - hours They will initiate PN
Management of Balanced meal with protein ItnTrea:edby Smifkg 12 hourly if as per out of hours
Cr_ltlcal Patients (meat, fish), carbs (bread, (:0 e::a e o1 ccods it protoct_)l )
with Suspected cereal, rice, pasta), dairy | on I‘nUtt% c‘)l?crease ET s \d Aler_t dietetics at ;
or_Com"!rmed (milk, yogurt) & fruit / veg O\T' elec FO‘:’ €s arehrep_ac'lal \earhest opportunity j
Eating Disorder Avoid sugary drink unless results are chronically
on the Paediatric Tt trending down

\ Ward” / replacement: see page 2 Tlt_rate v f_Iuwd accordingly
Micronutrient replacement:
\ / ee page 2

Table 2: enteral target rates for high-risk
patients

If patient has a neuro-disability feed target will be
usual daily volume spread over 20-24 hours

Day 2:

*  0-3mths: 40ml/kg/day (26kcal/kg/day)

* 3mths-1years: 30ml/kg/day (20kcal/kg/day)

«  1-5yrs: 20ml/kg/day (20kcal/kg/day)

«  5-10yrs: 15mi/kg/day (15kcal/kg/day)

+ 10-15yrs: 15ml/kg/day (15kcal/kg/day)

* 15-18yrs: 20ml/kg/day (20kcal/kg/day) / Monitor: \
Day 4:

*  0-3mths: 80ml/kg/day (5akcal/kg/day) = Observations (PEWS) minimum 4 hourly

*  3mths-lyears: 65mi/kg/day (44kcal/kg/day) » Cardiorespiratory monitoring as per standards of care

* 1-5yrs:40mi/kg/day (40kcal/kg/day) * Daily electrolytes with replacement as required; see table 4

*  5-10yrs:35ml/kg/day (35kcal/kg/day) * Continue daily electrolytes until day 7

* 10-15yrs: 30ml/kg/day (30kcal/kg/day) * Daily weights and accurate fluid balance to assess for fluid

* 15-18yrs: 30ml/kg/day (30kcal/kg/day) G 3]

Aiming to achieve 100% total energy » Continue micronutrient supplementation for 10 days
requirements by day 7 to prevent underfeeding \ /
syndrome

Additional fluids may be required
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Table 1 criteria for infants under 1 year of age

Growth concerns in infants under 1 year can be classified as:
A fall across 1 or more weight centile spaces, if birthweight was below the 9th centile
A fall across 2 or more weight centile spaces, if birthweight was between the 9th and 91st centiles

A fall across 3 or more weight centile spaces, if birthweight was above the 91st centile
BMI below the 2" centile

Height and weight greater than 2 centile spaces apart

Table 4 electrolyte supplementation
* Concern if electrolytes below lower reference range for age on Trak
* Speak with pharmacy
* Supplement as per BNF-C
* IV administration as per Medusa monographs
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6.0 Associated materials

For patients with diagnosed eating disorders please contact the CAMHS Team for
appropriate management. A specific guideline for this patient group, ‘Paediatric /
Psychiatric Management of Critical Patients with Suspected or Confirmed Eating Disorder on
the Paediatric Ward’ is currently under review. This will incorporate the Medical
Emergencies in eating disorders (MEED) Guidance on recognition and management 13,

7.0 Evidence base

1. Agarwal, J. et al (2012) ‘Refeeding syndrome in children in developing countries who have
celiac disease’, JPGN, 54 (4), pp. 521-524.
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3. Crook, M. (2014) ‘Refeeding syndrome: problems with definition and management’
Nutrition, 30, pp. 1448-1455.
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Nutrition in Clinical Practice, 35(2), pp. 178-195. doi: 10.1002/ncp.10474.

5. De Silva, A. and Nightingale, J. M. D. (2019) ‘Refeeding syndrome: Physiological background
and practical management’, Frontline Gastroenterology. BMJ Publishing Group, pp. 404—
409. doi: 10.1136/flgastro-2018-101065.

6. Friedli, N. et al. (2018) ‘Management and prevention of refeeding syndrome in medical
inpatients: An evidence-based and consensus-supported algorithm’, Nutrition, 47, pp. 13—
20. doi: 10.1016/j.nut.2017.09.007.

7. Friedli, N. et al (2017) ‘Revisiting the refeeding syndrome: results of a systematic review’,
Nutrition, 35, pp. 151-160.
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2023]]
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10. Khan, L. U. R. et al. (2010) ‘Refeeding Syndrome: A Literature Review’, Gastroenterology
Research and Practice, 2011, pp. 1-6.

11. Matthews-Rensch, K., Capra, S. and Palmer, M. (2020) ‘Systematic Review of Energy
Initiation Rates and Refeeding Syndrome Outcomes’, Nutrition in Clinical Practice. John
Wiley and Sons Inc. doi: 10.1002/ncp.10549.

12. Reber, E. et al. (2019) ‘Management of Refeeding Syndrome in Medical Inpatients’, Journal
of Clinical Medicine, 8(12), p. 2202. doi: 10.3390/jcm8122202.

13. Rytter, M. J. H. et al (2017) ‘Risk factors for death in children during inpatient treatment of
severe acute malnutrition’, Am J Clin Nutr, 105, pp. 494-502.

14. Shimizu, K. et al (2014) ‘Refractory hypoglycaemia and subsequent cardiogenic shock in
starvation and refeeding: report of three cases’, Nutrition, 30, pp. 1090-1092.

15. Royal College of Psychiatrists (2022) ‘Medical emergencies in eating disorders (MEED):
Guidance on recognition and management’, CR233.

8.0 Stakeholder consultation

Approved through consultation with NHS Lothian Dietetic Department and NHS Lothian Paediatric
Gastroenterology Hepatology and Nutrition Group.

9.0 Monitoring and review

For review in three years through the services as above.

10.0 Appendix
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Appendix 1: Clinical Manifestation of Refeeding Syndrome

Heart Failure Hypotension Paroxysmal atrial or
Arrhythmia Ventricular arrhythmia ventricular
Hypotension Cardiac Arrest arrhythmia
Cardiomyopathic shock  Bradycardia

Death Tachycardia Repolarisation

alternans
Hepatic dysfunction Diarrhoea Abdominal pain
LFT abnormalities Nausea Diarrhoea
Vomiting Vomiting
Anorexia Anorexia
Paralytic lleus Constipation
Constipation
Rhabdomyolysis Weakness Weakness
Weakness Fatigue Fatigue
Myalgia Muscle twitching Muscle cramps
Diaphragm weakness Ataxia

Impaired
musculoskeletal
function

Hyperglycaemia
Insulin resistance
Osteomalacia
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Appendix 2: PYMS

The PYMS score is now recorded on Trak; in the questionnaire section of the EPR Menu

¥ Questionnaires - This episode @NEW

4 Questionnaire » Date Time
@Mohilihj assessment 09/05/2024 18:36
@Perinheral vascular catheter 09/05/2024 18:34
@Paediatric Yorkhill malnutrition score 09/05/2024 07:37

Body Mass Index (BMI) Scoring Guide
1f the BMI Calculated is less than that shown for age and gender, answer Yes for Step 1

[Age (vears) x Jl2 53 o |5 I 7 |3 5]
Boys i5.0 45 4.0 13.5 3.5 iz.5 13.5 Jizs iz
[Girls i5.0 14.0 i35 13.5 13.0 3.0 13.0 3.0 3.0
[Age (Years) 0 11 12 13 1a s 16 b7 18
Boys 4.0 14.0 14.5 5.0 15.5 Jie.0 16.5 iz 17.0
Girls Jizs 14.0 14.5 Jis.0 13.5 Jis.0 165 170 17.0

ooz 13

STEP1

Is the BMI below the cut off value in the o
table above [ Yes

& No

flasihe dild o=t welht kecenty [ Yes- unintentional weight loss [ clothes looser | poor weight gain (if <2yrs)

STEP 3

No
Has the child had a reduced intake .
{including feeds) for at least the past [ Yes - decrease of usual intake

wieek [ Yes-no intake (or a few sips of feed only)

STEP 4

No
Will the child's nutrition be affected by the
recent admission | condition for at least [_| Yes - decreased intake / increased requirements [ increased losses

the next week [ Yes - no intake (or a few sips of feeds only)

Last recorded score
TOTAL SCORE|0

Review date[16/052024 ([

PYMS Dietetic Manag t Pathway
N:h'on| |°~
*+**NB: Regardless of PYMS score if you have any nutritional concerns about this patient please refer to dietitian
£ ing initial p——
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Appendix 3: Pabrinex® Prescribing on HEPMA

1. Search for Pabrinex Intravenous High Potency Injection and add dose and frequency as per guidance
in Section 5.

Pabrinex Intr High P y inj [-Sml in each amp)

Q Communication zone

DRUG SEARCH ADD ORDER NOTE  CLINICAL DRUG INFORMATION ~ HELP

Drug Notes @ F v @ Drug Conflicts @ —| Order Entry @ |— Confirmation ©

Regular Order v
Dose * | 1 ‘ mL of amp no.1 & no.2 o
| 02 ‘ x 2 Ampoule Dose calculator
Frequency * D| D1 12 - Once daily at 1200 v. Other frequency,

Administration times: 12:00
Route * Intravenous ~  site of Admin. ‘ Select a site of admin. v

First Administration

Start on * | 31-Jan-2024 ‘@‘ ‘ 15:45 ‘G ‘ 1-Feb-2024 12:00

Days of treatment ‘ - ‘
~

Doses of treatment ‘ - ‘
~

Last Administration

Stop on dd-MMM-yyyA@‘ ‘ ‘G ‘

Medicines Management

M Admitted an this drun

* required order information. Cancel

2. Add an order note with chosen infusion fluid and infusion time as per Section 5.

Order Notes - Add x

CQ Communication zone

Title * Suppression Date

" Administration | . = Suppress on Order Stop / discontinue
Type * Order Link

| Note to appesr when Charting ~| | Pabrinex Intravenous High Potency injection(Smi in each amp)

Detail *

B T U E T.mesNewRo._‘-H 3 (12pt) |v‘c—: e

Dilute 1ml of ampoule 1 and 1ml of ampoule 2 with 3ml of sodium chloride 0.9% and infuse over 30 minutes.

M 20480 characrrs 103 cance
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3. Check prescription is correct and order note appears before prescribing.

| Legend ~
The following orders will be added

. . .. . . Date | J..| February 2024
Pabrinex Intravenous High Potency injection(5ml in each amp) > dh

Day 1234567B9lUl].].Z].3].4].51617181920212223242526
Dose 1 mL of amp no.1 & no.2 ‘ Route Intravenous 1200 —

Frequency D112 - Once daily at 1200
Fxon 31-Jan-2024 15:44 Stop on
ENF Vitamin B group Prescriber MELISSA DAVIDSON

View Opening  Pharmacy Open
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