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Background

Enteral tube placement is beneficial to those with
significant oro-motor dysfunction

Reduces stress related to feeding and risk of aspiration

Children who have enteral feeding tubes require close
monitoring of growth and nutritional status




Background

Under- (and over-) nutrition hugely affect health and well-being
in children with Neuro-disability

Malnutrition can affect the child's energy levels and immune system,
increasing risk of infection and further delaying developmental
progress

Lack of weight bearing, poor intake of Calcium and Vit D, and use of
Epilepsy medications results in significant reduction in bone density at
a vital stage in a child's bone growth
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Experience of a peripheral “regional” hospital

PEG insertionin 1 of 3
different hospitals

Children with complex ND looked
after by many different consultants:

Neurology

Community Paediatrics

Respiratory

General Paediatrics

Neonatology

Limited access to Paediatric dietician
No onsite Gastroenterology service

Variable access to dietetics in
the community




CREST guidelines 2004:
-FBC and biochemical profile shortly after discharge and then yearly
-additional testing as required based on the patient’s clinical condition

These were based on adult patients.

ESPEN 2009:
- measuring biochemistry profile, full blood count and haematinics at all visits
-measurements of trace elements and vitamins recommended at intervals of 6 months

Suggests that the typical interval between visits would be 3 months but acknowledges that may vary.

ESPGHAN 2010:Stressed the importance of monitoring nutrition
- regular review of the patient’s nutritional status
- monitoring biochemical and haematological indices and the feeding tube itself

Did not specify a recommended frequency for these reviews



Monitoring in Patients on Long-Term Enteral feeds: 2017
Mc Mahon J., Griffin D., Gibson L.

Aim:
Audit the frequency of biochemical (including vitamin D) and haematological
monitoring in patients on home enteral feeding.

Methods:

Patients aged 0-16 years

NG, NJ or PEG feeding tubes

Attending between 2011-2016

Review of biochemical and haematological markers of nutrition.
"Complete testing": Hb, Ca, Mg and PO4- tested.

"Incomplete testing": 2 to 3 of the above tests performed.
Vitamin D testing was assessed separately.
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Vitamin D checked
80 O i, 0

Vitamin D
checked .
2011-2016 o

12% of patients had Vit D check in 2011
(51) 20

18% of patients had Vit D check in 2013
(71)

14% of patients had Vit D check in 2016 0
(78)

2011 2012 2013 2014 2015 2016




Results

12% of patients l 18% of patients [ 14% of patients
had Vit D check | had Vit D check @ had Vit D check
in 2011 in 2013 in 2016

50-60% had <25% have
ANY bloods "complete”
done bloods done




Conclusions

Biochemical and haematological monitoring in our patients on home
enteral nutrition is significantly below the current recommendations

for both Paediatric and Adult patients.

We feel this highlights the need to improve our care pathways for these
patients to ensure optimal growth and nutrition.

(......how bad things were!!)
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Progress: Re-audit 2018 (N=75)

Harvey S., Gibson L., Griffin D,
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Re-audit 2018

Bloods done within the last year

_—

® Bloods done N
® Bloods not done - NG Fed ® Bloods not done - PEG Fed



80

70
60
50
Bloods 40
checked in %
re-audit I
2018 0
O @ % X .
O \(}o (Sofa & & (5\‘\ (}\0 Q
Q\Q @QJ \ ,\b,
Q R
«‘0‘\

B Checked MNot Checked




Progress: Results of re-audit 2018
(....small improvements)

Haemoglobin checked in >90%
Calcium /Phosphate checked in > 50%

Vitamin D checked in 30 %

PTH /Alk Phos checked in 15%




Re-audit 2019: How are we doing now??
Vatca A., Griffin D., Gibson L.,

Next review sought to identify
not just biochemical and
haematological parameters,

but

anthropmetric data, in line
with the new ESPGHAN B L L La LT
recommendations.....
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Profile of children: Audit 2019

AGE PROFILE OF CHILDREN IN YEARS

12
9
B Number
6
3
O Genetic mutation B Congenital Malformation
B Congenital Brain Malformation @ Cerebral Palsy
1]

B Neuromuscular B Ex=preterm /oral aversion /GORD

<ty 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

DO Respiratory disease DO Mitochondrial /Neurodegenerative



Co-morbidities

* Less than half are weight bearing

Children on AEDS

e Over 1/3 are on anti-epileptic
medication




Bloods 2018/19
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Bloods checked by year
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Which parameters were abnormal?

Abnormal results

@ HBE
@ MCV

O Calclum
@ Phosphate
@ Alk Phos
@® Vitamin D
@ PTH

) Ferritiin
o oB12




Abnormal results

M Low I High
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MW

Calcium
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Alk Phos
Witamin D
PTH
Ferritiin

BE1z2




Anthropometrics:
Height measurement

Standing heights not
possible in many children
>2y

Method of measurement
NOT DOCUMENTED

Knee lengths performed
more recently by dietician

No evidence of adjustment
for lengths in children >2y
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M Height<2y
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W Height 2-16y

2018



For children 0-60 months it is important to specify how the child was measured, ie. recumbent or
standing. According to that information and the child's age the calculation is adjusted if necessary.

Length/height-for-age
Sex Agegroup  Typeof Conversion Data tables

(months)  measurement

(Iln)

Boys and girls <24 | Length-for-age
<24 h h+07cm  Length-for-age
224 & <61 | |-0.7cm  Height-for-age

f

224 & <61 Height—fur—age

| = length; h = height



WHO AnthroPlus
for Personal Computers

Manual

Software for ssing
wth of the world's child
and adolescents

ANTHROPOMETRINC
MEASUUREMEMNMT

Wreight

Height

Skinfolds
and limb
circumferences

Body compoasiticmn

Wwheelchair scales
Sitting scales

Hoist scales

Stadiometers — for
thwo=e who can starnd
Supine length —
good altermative for
children able to lie
=traigbet

Segrmemrtal lerngtke,
s=uch as knae-

hesl, tibia and

wimar using sliding
calipers — reliable Ffor
rmonitorimg gerosswith
for those unable to
stand or lie straight

Body fat estimated
by wsing skinfold
measurerment usualby
at biceps and triceps
region using a caliper

Wwhale-body
Ainm e e ragy s-rage
absorptiometry
(O is the best wanyr
to assess a child's fat
stores

Bome miineral density
(EMD) assessrmient
by DA bis lirmited to
lumbar spimne and hip

Weight for height
(WWFH) is a poor
imndicator of fat
stores im children
witth cerebral palsy.
e Bty rrnmss
inmndex can also implhy
a low mu=cle mass
but high fat mass

Plany children with
Ml are not able o
starnd and hawve
joint comtractions,
spasticity andfor
scolliosis

Imterpretation
challenging as
children wwitks

il tered to store
fat around their
abdormen rather
tham in skimfolds

Mutritional status
of children with

I rmore accurate
using Measwres of
body compoasition,
imclheding Ffat, water,
protein arnd barne

Duwe to hip flexion
contractures,. in
children with sewerse
I, anlby larmibar DSl
measurermnents are

rmro=sthy perforrmed

Assessrment of

mutritional statws
in childrem with

I showld not be
bazed saclelby an
weeight and height
Mmeasurerments

Measurements of
konee height or tikzial
lergth im children
wwitks M should be
perfarmeaed rautimelby
to assess linear
arowth, when height
cannot be measured

Measurement of

fat mass by skinfaold
thickness shwowld be
a routine componert
of the mutritiorasl
assessrment irn
chibdrern writh r1

W hea e - bhady
Ainam e e gy >-rage
absorpticmetry
(o> is the “criterion
standard” for

body caormpositicon
meas rermerTt

D> s=cans showld
be used to Mmeasure
bone mineral density



Weight by Z scores

Weight not normally
distributed

60% are below median weight
for age

13% are 2 or more SD above
median

24

18

12

Z scores for weight

-1

Median

1




LZ2-L4 Comparison to Reference
1.44
1.28
1.08
.88
.68

Z-Score L2L4 = -3.04

Bone densitometry

1 child (10 years) z score —2.3

2 children documented
fractures

No other children had DEXA
scans !!




Progress....

We have established a MD feeding clinic with
rostered regular reviews of those most in need

We have just commenced use of Knee-Height as
a surrogate for standing height

Measuring MUAC and planning to start using
skinfold calipers

Now have access to DEXA with Paediatric
software




What next?

BETTER ANTHROPOMETRY
-WHEELCHAIR SCALES
-SKINFOLD THICKNESS

-KNEE HEIGHT OR ULNA LENGTH

MUST RECORD METHOD OF MEASUREMENT AND
ADJUST IF SUPINE




Fig 3 Transition from World Health Organization (2006) standards for under 5s to mid upper arm
circumference (MUAC)-for-age z scores for 5to 19 year olds.
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Fig 1 Mid upper arm circumference (MUAC)-for-age z score reference curves for girls aged 5 to
19 years.
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Triceps skinfold-for-age BOYS

3 months to 5 years (z-scores)
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Triceps skinfold-for-age GIRLS

3 months to 5 years (z-scores)
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What next ?

Written information for parents:
"Birthday bloods"

Improved Vit D and trace mineral monitoring to include
zinc, selenium, vit C

Ensure BMD and lean body mass are monitored using
DEXA

Develop nutritional care plan for each patient
documenting serial measurements and bloods taken




A step-by-step guide
to using STAMP

Step 1 — Diagnosis

Does the child have What is the child's

Step 2 — Nutritional intake

STAWM®

Step 3 — Weight and height

Use a growth chart

a diagnosis that Score nutritional intake? Score or the centile quick
has any nutritional reference tables to Score
implications? determine the child’s
MNone 3
Definitely 3 Rocontl measurements
Possibl 2 decreas};df or 2 > 3 centile spac
¥ po = 3 columns apart (or 3
Mo - o Mo change!gta_od a weight < 2 centile)
= 2 centile spacess
1
= 2 columns apart
0 to 1 centile spaces/ o

columns apart
-

Step 4 — Overall risk of malnutrition

Add the scores from steps 1—3 together to calculate the

overall risk of malnutrition
High risk

Medium risk

Low risk

Score
= 4
2-3
(o |

Step 5 - Care plan

Develop a care plan based on the child’s overall risk of malnutrition

High risk Medium risk
= Take action = Monitor nutritional intake
= Refer to a Dietitian, for 3 days
nutritional support team ® Repeat STAMP screening
or consultant after 3 days

= Monitor as per care plan = Amend care plan as required

Abbott
Mutrition

¢

& 2010 Carrval Manchester Unversiy -

Low risk
= Continue routine clinical care

* Repeat STAMP screening
weekly while child is
an in-patient

= Amend care plan as required

Central Manchester University Hospitals m

NHS Foundation Trust

ospitats NHS Foundanion Trus:




Acrodermatitis enteropathica




Thank you

NUTRICIA

Deborah Griffin, Senior Dietician, CUH

Dr Adela Vatca, Paediatric Registrar, CUH
Dr Jayne Mc Mahon, Paediatric SpR

Dr Susan Harvey, Paediatric SpR

The Paediatric Nursing and SLT staff at CUH

...The children and families




