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Weight Loss .
Slow Weight Gain Not Growing Eating Less

Underweight
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How would you
classify




4 year old boy admit for asthma
flare. Clerk notes FTT.

WHO GROWTH CHARTS FOR CANADA * BOYS

= Weight 12.6 kg (1%®percentile)
-+ Height 94 cm (0B percentile)
~- . BMI14.5 kg/m (24" percentile)

:

"~ Does this child have malnutrition:

% a. Yes, weight and height are <3 percentile
= . Yes, chronic malnutrition with height ¥percentile
No, because BMI is 24percentile

b
=12 C.
-=1d. Not possible to determine with 1 data point
el 2ySadteH L Y y24 &dzN




/ yowith untreated Crohn disease

/| KN2YAO RAFNNKSFE @l LIISUAUGSE dzyl of S

WHO GROWTH CHARTS FOR CANADA f BOYS WHO GROWTH CHARTS FOR CANADA fBoYs
2TO 19 YEARS: BOYS NAME 2TO 19 YEARS: BOYS NAME:
Height-for-age and Weight-for-age percentiles DOB: RECORD # Body mass index-for-age percentiles DOB: RECORD #

2 3 4 5 6 7 8 9 10 1112 13 14 15 16 17 18 19

: ~"~ How would you classify this
| P 7 OKAf RQA Y I yrsf dzi NA
i HEIGHT a. Ch_ronlc severe based on
{7 4yrs 100cm, 17%, -0296 = height
i fyrs 104cm, <0.19 -S4 o -+ b. Severe based on current BMI
- “'*1 c¢. Severe based on BMI change
Iy = BMI ] '
] S ayrs 142 kg, 17%, 20.95 d. Severe based on weight for
a7 WEIGHT L 7yrs 120kgi <0.1%, 280 age z score
e Ayrs 14kg, 11%, -£23 |l [ L[ L] 1.0 e. a,b,conly
= 7yrs 17 kg, <0.1%, #3<0 BESSEEES st 7
eeEes i ﬁ B SSe e =
e et "1 o ]
1 n AGE (VEARS)

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19




7 year old with acute gastroenteritis, complicated by severe

nAvA

N G CUrERN what would best describe this

weight 26 kg (82%z +0.9) 22 kg (39%,-0.29) 1 nutritional state?
0f - 0f -
:w kgt 16.6 (78%, ﬁ:Zf)g: | t14.1 (13.3%,-2.11) | a. FTT due to crossing of 2 major
e S : ] weight percentiles
-+ b. Severe acute malnutrition due
= “3n to drop in weight by >10%
| ¢. Acute weight loss only, BMI is
C = >34 percentile
~— .- d. a&bonly
R I SEEEREES —1 e. None of the above
e o 2 e
ST ISSEEs s T
e » i
e "
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ODbjectives

Review the etiology construct for pediatric malnutrition.

To review the definitions of pediatric malnutrition.

Implementation practice!

A

Introduce screening tool for malnutrition to be implemented at ACH.




What are the
definitions of
malnutrition?




SSTAYAUAZY A | A&l
Marasmus & Kwashiorkor

WHO 2005



Marasmus

Kwashiorkor

SEEIED
A Fat and muscle wasting .
A G2EIBNE2yE¢ Tl OS

Edema

A Extremities: Bilateral pitting
A Pertorbital

A Ascites

Emaciated

A Possible

&

A subcutaneous fat may be present # :' AN

Alert and irritable

Lethargicapathetic, miserable

Hair: normal

Dry, thin,pluckable hair, depigmented

Skin:thin, flaccid

Skin: atrophicerythematous, hypo or
hyperpigmented, desquamation, ulcerations

Hepatomegaly




FAILURE TO THRIVE

G!'Yy AYRAOIFG2NI 2F LIKeéeaaAOl ¢
childhood and is associated with subsequent growth de
YR O23aYyAUGADBS RSTFAOASYOA!

1. Chpt 21. In: Nelson® Tetbook of Pediatrics. 20t ed. 2015; Philadeplphia, PA: Saunders.
2. Olsen EM et Arch Dis Child 2007;92: 109 -
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FAILURE TO THRIVE

G!'y AYRAOFOU2NI 2F LIKeé&aaAolt
childhood and is associated with subsequent growth de
YR O23ayAGALDS RSFAOASYOA!

Mostly describes children in affluent societi

Should be defined by deterioration in anthropometric paramet

No consensus on specific definitic

1. Chpt 21. In: Nelson® Tetbook of Pediatrics. 20t ed. 2015; Philadeplphia, PA: Saunders.
2. Olsen EM et Arch Dis Child 2007;92: 109 -




FTT: various criteria

AAttained low weight or low height
A Cut off: 3¢ percentile or % percentile

AWeight <75% of median weight for chronologic age (Gomez)
ANeight <80% of median weight for lengiVéterlow)

ABMI <5th percentile

ALength for age<%percentile

ANeight deceleration
A Crossing 2 or more major centile lines (5, 10, 25, 50, 75, 90, 95) from birth until current weight
A Conditional weight gair lowest 5%

Olsen EM et al 2007 Arch Dis Child 92: 1(



FTT: various criteria

AAttained low weight or low height
A Cut off: 39 percentile or % percentile

AWeight <75% of median weight for chronologi
ANeight <80% of median weight for
ABMI <5 centile

e lines (5, 10, 25, 50, 75, 90, 95) from birth until weight within given

ght gaig lowest 5%

Olsen EM et al 2007 Arch Dis Child 92: 1(



C¢¢ al aljdzSM2BYNME NER/

Birth weight > intrinsic potential

Weight-for-age GIRLS

Birth to 2 years (percentiles)

Weight (kg)

1 year

Age (completed months and years)
- WHO Child Growth Standards -



Limitations

~

WFA A Normalcross in percentiles ittt @ S NBY aOI (1 OF
A WFA alone not associatedth poor outcomes
A Context of 1 plot
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Malnutrition DefinitiorEtiology Related

ETIOLOGY &
ANTHROPOMETRYY CHRONICITY MECHANISM NUTRIENT IMBALAN(tE OUTCOMES
~ STARVATION -
Anorexia >
NON ILLNESS RELATE®=> . . Z
Socuaeconomlc >
OR st m { LEAN BODY MASS
WT /\ Intolerance
STRENGTH
WEH/BMI ILLNESS RELATED | » v
MALABSORPTIOIil \
HEA - > DEVELOPMENTAL DELA
MUAC s, IMMUNE DYSFUNCTION
ACUTE (<3 monthd m
{ | NUTREENTLOSY |0 & INTAKE <
c 5 REQUIREMENT INFECTION
T T
m m
CHRONIC (>3 montffs) | g FPERNETAaOLSY = 2| [EncrovPROTE | DELAYEDWOUND HEAUN
Energy Expenditure pd IMBALANCE
Z.5C0ores +/- = $ HosPITAL STAY
Altered Nutrient
i MICRONUTRIENTS




Malnutrition DefinitiorEtiology Related

ETIOLOGY &
ANTHROPOMETRY CHRONICITY MECHANISM

( STARVATION

NON ILLNESS RELATED=P Sogggéﬁ’r‘]fmic
- ox e
WFH/BMI| ILLNESS RELATED |
HEA - MALABSORPTIOIil
MUAC ACUTE (<3 monthg -> NPT

CHRONIC (>3 montffs) |\ [FvpermETABOLISY
+/ f Energy Expenditure
Z-scores -

Altered Nutrient
Utilization




Malnutrition Definition

NUTRIENT IMBALAN<i:E OUTCOMES

oXan imbalance between
nutrient requirements and

intake that results in »
cumulative deficits of energy,

protein or micronutrients that AR
may negatively affect growth, ———r—m
development and other ———
NSt SO yi 2 dziO2 fh&Sgmeat

Mehta NM et al JPEN 2013 37:460.2013




Classification
Scheme




Primary Indicators of Malnutrition:
Single data point

Primary Indicator | At risk/Mild Moderate Severe
Malnutrition Malnutrition Malnutrition

W1t ForHt z-score -1t0-1.9 -210-2.9 < -

< 2yrs

BMI zscore -1to-1.9 -210-2.9 <-
> 2yrs

Ht For Age &core

MUAC
> 6 months

Adapted from Becker P et al 2015 JPEN 2015 3(



Primary Indicators of Malnutrition:
Single data point

Primary Indicator| Moderate Severe
Malnutrition Malnutrition
Wt ForHt z-score -210-2.9 <-3
< 2yrs

BMI zscore -210-2.9 <-3
> 2yrs

MUAC -210-2.9 <-3
> 6 months

Adapted from Becker P et al 2015 JPEN 2015 3(




Primary Indicators of Malnutrition:
Two or more data points

Primary At risk/Mild Moderate Severe
Indicator Malnutrition | Malnutrition | Malnutrition
\Weight gain velocity <75% of the norm| <50% of thenorm | <25% of the norm
<2yrs
Weight loss 5%BW 7.5% BW >10% BW
2-20yrs
Decline inwWt For D1 z score D 2 z score D 3 z scores
Length zscore

Adapted from Becker P et al 2015 JPEN 2015 3(



Expected weight gain
(Median weight gain, WHO)

Age grams/day (F/M)
0-3 months 28/33

3-6 months 16/17

6-9 months 10/11

9-12 months 8

1-3 years 6-7/

http://www.who.int/childgrowth/standards/w_v



Expected weight gain
(Median weight gain, WHO)

Age grams/day (F/M)
0-3 months m
3-6 months / 15 \
6-9 months 10
9-12 months . 8
1-3 years \ 7 /
N

http://www.who.int/childgrowth/standards/w_v



What is the MoeAK?
M

y
y

ACK! ACK!I! |
| |ACK] ARACK!

EloiseBrodeuE & . S&a0 CNASYRaA



Mid Upper Arm Circumference
MUAC: Why use 1t?

AChanges little during early years

AStandards available for >6 months
AFluid shifts/ledema: may be better than WFH for acute malnutrition

ACan MUAC be used adequately as a stand alone criteria?
A Predicts malnutritiorrelated mortality with reasonable specificity and sensitivity
Asia, Kenya, Bangladesh: better than HFA or WFA
A <11.5 cm (Bcore<3 SD): as a diagnostic criteria increased risk of death

Myatt M 2006 FoodNutr Bulletin 27:S7;BriendA et al Lancet 1987 : 8561:725; Black R et al Lancet 2008; 371



Mid Upper Arm Circumference
MUAC: Why use 1t?




Is MUAC < 11.5 cm an adequate
as a stanélone measure?

Age Moderate AcuteMalnutrition | Severe Acute Malnutrition
Z score2 to-3 Z score <3

6mo¢5yr 11.512.5¢cm
5 ¢10yr 12.513.5cm <13.5cm
10¢ 18yr 16.0-18.0 cm <16 cm



Limitations

MUAC | A Severeedematousstates
A Standards for > 5 years less well
established




Growth Charts:
What Is a Bscore?

Normal,
Bell-shaped Curve
. v
' i
+ i
. . 13% ', 2.14% 13,5049 3413% | M 13% |13.55% 2.14% r 3%
% Cases in portion of curve
SD -4a -3g -20 1o 0 +1o +20 +3g +d0
_ | | | [ | | |
Cumulative percentages 0.1% 2.3% 15.9% S0% B4.1%  9T.T% 99.9%
i i T 3j T T ]' T 1 1 i T 1 '[ T — f
Percentiles <0.1st 1 3rds 10 20 3040 50 60 70 80 g0 85 O7theg  >0.1st
i [l i - — i
. o




What are the advantages of using
Z-scores vs. percentiles

AComparable across age and sex
AAllow precision: Better define the severity of malnutrition

AQuantify smaller changes



How to determine Score

Z-score Rounded
percentile
1. Look at growth chart 0 50
2. Look at tables/charts At-risk -1 15
moderate -2 3
3. zscore calculators
severe -3 <0.1




How to determine Z score

Z-score Rounded
percentile

1. Look at growth chart

Length-for-age GIRLS ) s 50
Birth to 2 years (z-scores)
15
3
<0.1

2. Look at tables/charts

3. zscore calculators




Simplified field tables

I I () I I I I l I ponath-for-age BIRLS 2 World Health
W O e e r I ‘ Birth to 2 years (z-scores) ‘H- Or g anization
|Year: Month | .

-

& |w (N

1. Look at growth chart

@ (@ |~ (@ |o;

2. Look at tables/charts

3. zscore calculators

-

= [

=

o (@ |~ (@ |0 & |w [N

1:10
111
2: 0

WHO Child Growth Standards




Resources:-&gcores using WHO

iphoneandroid Anthrocal Alsohas Fenton charts, syndromic charts, BP

Peditools Premcalculator (Fenton charts) adjust GA
Calculator fox 2 years exactscores

Desktop BCCH Anthro Calculator Excelkpreadsheetanthros ht velocity, BP
Peditools Web based app
WHO Software

CPEG Shiny Apps Softwarefor growth For use for research context
centile and zscore
calculators



g/@ World Health
TERM CRITERIA WEF Organization

= WHO GROWTH CHARTS FOR CANADA GIRLS
p e rCe n tl I e BIRTH T’O 24 MONTHS: GIR:.S NAME:
Length-for-age and Weight-for-age percentiles DOB: RECORD #
U n de rWe I g ht < 3rd - Birth 2 4 [ 8 10 12 14 16 18 20 22 2]4 ~
(weightfor-age) SR g, ]
Stunted < 3rd B, = .
. 32| : L— = =327 H
(heightfor-age) S _cogtgenr=" _ =k
Wasted < 3rd SR g — ]
(weightfor-length < 2yrs) R 7~ - B
(BMHor-age > 2 yrs) A== AR
Z-score Rounded bE == =ESES=- MM
0 V::__” > = =5 = 7 e
percentile B 4 = =
HNEY B BEEES =N
S / - = T 8——16
At-risk -1 15 Y e i "]
moderate -2 3 —/)w;m,—:s o= e
severe -3 0.1 e —




TE R M CR ITER IA WHO GROWTH CHARTS FOR CANADA # GIRLS C PEG GCEP

percentile O ol —— Canadian Pediatric Endocrine Group
= Wi 5 G RN W R .. B 8 Groupe canadien d'endocrinologie pédiatrique

Underweight < 3rd Sy =y
(weightfor-age) o T

2T SS=ssE==ch
Stunted < 3rd a2 e AR
(heightfor-age) = e

'ZE‘_,O |- // = -
Wasted < 3rd el e v
(weightfor-length < 2yrs) § =y L

a1

(BMHor-age > 2 yrs) ER 97

19

~— 85
17 e - 28+

EEE | 50 =

Z-score Rounded EES L b 15 L)Y

percentile ;‘éz: P E s 3 |

0 50 et e
72 =

At-risk -1 15 REESEY
moderate -2 3

0.18t percentile

The? = Is

severe -3 0.1 s missing!

—mis




What Is prevalence of
malnutrition in high
resource settings?




Geographical Population. L . Screening Anthropometric
Location Studied Clinical Setting Tools Parameters Prevalence
WFH < —25D 9.0%
BMI < —2 5D 9.8%
Belgium ey Tertiary ‘f*us_‘ij‘t';“dm No specific %WFH < 80% 24%
= care facilities MUAC < -2 5D 38%
Any one variable 13.5%
Canada Birth 185 General pediatric unit PNRS Scoring 20.2%
I e Va e C e e
| l ) WFA < —28D 10.4%
Canada 1;_“;;73’ Tz““’“f?f:‘?‘““ STRONGiuae HFA < -2SD 14.0%
= are factities WEFH or BMI < —2 5D 9.1%
Any one variable 19.5%
- = = | s 14 Hospital Centres PYMS 2%
Europe Noios  Generalpediatricwards _ STAMP Scoring 2%
n & pediatric surgery STRONGy; 4 10%
France 1&27229‘;‘ Tertiary care facility PNRS PIBW < 85% 26%
>6m ) . BMI < —25D 12%
. France el Tertiary care facility NRS Scorng bl
France ZN"_“;;]Y Tertiary care facility No specific WFH < —28D 1%
e S l I I ‘ e 1d-6y Primary & Tertiary o
I g O France Neon P At No specific WFH < —28D 119%
79+5y . N Waterlow  Median WFH < 80% 6.1%
Germany N=475 Tertiary care facility ) Gification  TST < 10% Pere. 17.2%
] 1m20y  Tertiary care & General "
- Ttaly i i wands Nospecific  BMI or WFH<—2 5D 132%
s WFA < 2 36.6%
Turkey N General pediatric unit  No specific SDWFH < -2 27.7%
- = SDBMI < —2 5D 7.4%
Scoring 39.7%
s PYMS BMI < —2 5D 9.5%
Turkey N s Nationwide hospitals N =919 WEFA < ~25D 148%
= STRONGyi4, HFA < ~25D 162%
Scoring 36%
WEFA < —28D or <5%
0.6-16 Perc. 8%
UK oy Tertiary care facility Nospecific  HFA < —2 SD or <5% 1%
N=22%
erc. 16%
WEFH: <80% of STD
<218y . . Waterlow }
O us s Tertiary care facilities | IETOM  Median WEH <80% 7.1%
<24m Cardiac intensive tertiary ~ Waterlow .
. O us N=121 care facility classification  Median WFH <80% 174%
us ;:1:!7‘17 Tertiary care facility No specific BMI < 5% Perc. 24.5%
Tm17y
us N=214x  Nationwide hospitals N specific % discharges 26%
108

McCathyA et al Nutrients 2019 11:236
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What Is the
prevalence of
malnutrition at ACH?

ANALYSIS OF CANADIAN MALNUTRITION TASK
FORCE ACH COHORT




Study objectives

1. Primary objective: to assess the prevalence of malnutrition at the time of
IRYAaaAz2zy ua UGKS 't oSNUIlI /KAt RNBYQa
Weight ForfUBMI zscore

Height For Age-gcore
Mid Upper Arm Circumierence

2. Secondargbjective: to determine the diagnostic accuracy of
individual indicators of nutritional status.




Study criteria

Eligibility: Exclusion:
Agec¢ 1 month to 18 years PICU/NICU
Medical or surgical ward Palliative care
Planned hospital stay >48h Psychiatry

Conditions leading to anasarca
Documented eating disorders
Rehospitalization during study

Prematurity (for infants who had
not reached 1 month corrected

age)



Results




What was the prevalence of
malnutrition at ACH?

Well nourished ; 81.5%0

Malnourished - 18.50

0O 10 20 30 40 50 60 70 80 90100
Proportion (%)

m Malnourishedm Well nourished



Weight for length/BMI (n = 108)

016 T
10%
l_‘_\
wrevi R
0% 50% 100%

B<-3 E<-2t0-3 B<-2t0+2 m>+2



Height for age (n = 108)

0.10/3 3% 97"/(1

8%
l_‘_\

0% 50% 100%
B<-3 B<-210-3 E<-2t0+2 m>+2




Mid Upper Arm Circumferenges

0.1% 13% 979

Normal
9%

l_;\
woac .

0% 50% 100%
B<-3 B<-210-3 E<-2t0+2 H>+2



More than 1 Primary Indicator
Well nourished ;81.5’/0

Malnourished -18.5) 1 indicator: 65%
2 Indicators: 35%
0 10 20 30 2RCHIaleilef=1(e]F ML

m Malhourisheds Well nourished



How does this translate at ACH?

Prevalence: 18.5%
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How does this translate at ACH?

Prevalence: 18.5%

Admissions5953

Malnourishedyear: 1101



How does this translate at ACH?

Prevalence: 18.5%

Admissions5953

Malnourishedyear: 1101

Malnourished/week21



Mean length of stay between
groups

Well nourished ! 54
-3 2 7 12
Days *p<0.001



Diagnostic accuracy of individual
Indicators




Study Limitations

Only single data point definitions
Diagnosis rather than etiology

Primary Indicator Moderate Malnutrition Severe Malnutrition




Limitations

W1t For Age A WFA alone not associatedth poor outcomes
A Normalcross in percentilesinstH @ S NBRY GO ( OF
A Context of 1 plot

Ht For Age A Familial short statureConstitutional Delay
A Effectof steroids
A Patient mobility
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Limitations

W1t For Age A WFA alone not associatedth poor outcomes
A Normalcross in percentilesinstH @ S NBRY GO ( OF
A Context of 1 plot

Ht For Age A Familial short statureConstitutional Delay
A Effectof steroids
A Patient mobility

Wt For Length A In chronicsetting of stunting: undeestimate
/BMI A High muscle mass

MUAC A Severeedematousstates
A Standards for > 5 years less well established
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4 year old boy admit for asthma
flare. Clerk notes FTT.

WHO GROWTH CHARTS FOR CANADA * BOYS

= —— Weight 12.6 kg (1%percentile);z score ?
el - Height 94 cm (0Bpercentile);z score ?
—- . BMI 14.5 kg/m (24" percentile);z score ?
"~ Does this child have malnutrition:

% a. Yes, weight and height are <3 percentile
= . Yes, chronic malnutrition with height ¥percentile
No, because BMI is 24percentile

b
=12 C.
-=1d. Not possible to determine with 1 data point
el 2ySadteH L Y y24 &dzN




4 year old boy admit for asthma
flare. Clerk notes FTT.

WHO GROWTH CHARTS FOR CANADA ' BOYS

ATOIYENSOONS e - s Weight 12.6 kg (1®percentile);z score-1.83

_—— -+ Height 94 cm (0B percentile);z score-2.03

e ~- ' BMI 14.5 kg/mi (24" percentile);z score-0.75

' Does this child have malnutrition:

~I5a. Yes, weight and height are <3 percentile

“e, b. Yes, chronic malnutrition with height ¥fercentile
e ¢ c. No, because BMI is 24percentile

Hp e == d. Not possible to determine with 1 data point
%éﬁz//; el 2ysauateH L Y y24 &dzN
===




4 year old boy admit for asthma
flare. Clerk notes FTT.

WHO GROWTH CHARTS FOR CANADA ' BOYS

R Weight 12.6 kg (1'9percentile); z scorel.83
e -l Height 94 cm (0!8 percentile); z score2.03

== . BMI14.5 kg/r (24" percentile); z scored.75
"~ Does this child have malnutrition:
-2 a. Yes, weight and height are <3 percentile

“2=. b, Yes, chronic malnutrition with height ¥<percentile
= ? ===tk No, because BMI is 24ercentile

g8

. Not possible to determine with 1 data point
=== e l2ySaittéeH L Y y204 a&dzN
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/ yowith untreated Crohn disease

/| KN2YAO RAFNNKSFE @l LIISUAUGSE dzyl of S

WHO GROWTH CHARTS FOR CANADA f BOYS WHO GROWTH CHARTS FOR CANADA fBoYs
2TO 19 YEARS: BOYS NAME 2TO 19 YEARS: BOYS NAME:
Height-for-age and Weight-for-age percentiles DOB: RECORD # Body mass index-for-age percentiles DOB: RECORD #

2 3 4 5 6 7 8 9 10 1112 13 14 15 16 17 18 19

: ~"~ How would you classify this
| P 7 OKAf RQA Y I yrsf dzi NA
i HEIGHT a. Ch_ronlc severe based on
|7l 4yrs 100 cm, 17%, -0296 =3 height
i fyrs 104cm, <0.19 -S4 o -+ b. Severe based on current BMI
- “'*1 c¢. Severe based on BMI change
Iy = BMI ] '
] S ayrs 142 kg, 17%, 20.95 d. Severe based on weight for
a7 WEIGHT L 7yrs 120kgi <0.1%, 280 age z score
e Ayrs 14kg, 11%, -£23 |l [ L[ L] 1] e. a,b,conly
= 7yrs 17 kg, <0.1%, 30 WME==SS=s==c———=s=stocacc =
w e e o = il o 14 \\\.:"//j — | 14—
mbE=== = g ============ .
sseEsEs H
1 n AGE (VEARS)

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19




/ yowith untreated Crohn disease

/| KN2YAO RAFNNKSFE @l LIISUAUGSE dzyl of S

WHO GROWTH CHARTS FOR CANADA f BOYS WHO GROWTH CHARTS FOR CANADA fBoYs
2TO 19 YEARS: BOYS NAME 2TO 19 YEARS: BOYS NAME:
Height-for-age and Weight-for-age percentiles DOB: RECORD # Body mass index-for-age percentiles DOB: RECORD #

2 3 4 5 6 7 8 9 10 1112 13 14 15 16 17 18 19

: — - How would you classify this
e T OKAf RQA YI yrsf dzii NR
[r— a. Ch_ronlc severe based on
{7 4yrs 100cm, 17%, -0296 = height
g Tyrs 104.cm, <0.1% -S54 - -+ b. Severe based on current BMI
- =7 ¢. Severe based on BMI change
I BMI i :
] ST ayrs 142 kg, 17%, 7 0.95) d. Severe based on weight for
a7 WEIGHT L 7yrs 120k <0.1%, 280 age z score
e Ayrs 14kg, 11%, -£23 |l [ L[ L] ESEER @ a, b, c only
= 7yrs 17 kg, <0.1%, #3<0 BESSEEES st 7
quEEEs i ﬁ L T e -
R | (L o]
; ' ervin

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19




Practical Scheme for Malnutrition Definition

Chronicity

Etiology

Inflammatory
State

Mechanism

Outcome

Acute

Chronic

Mild/at Risk
Moderate

| Severe

HIRESSEIEUE

Non-iliness
related

Absent

Mild
Moderate
| Severe

Starvation
Hypermetabolism
Losses

Altered
assimilation

Lean body mass
loss &weaknes;
Cognitive
Iminunc
Infections
Woundhealing
Ventilator
dependence
Hospital/ICU LOS




7 year old with acute gastroenteritis, complicated by severe

nAvA

N G CUrERN what would best describe this

weight 26 kg (82%z +0.9) 22 kg (39%,-0.29) 1 nutritional state?
0f - 0f -
:w kgt 16.6 (78%, ﬁ:Zf)g: | t14.1 (13.3%,-2.11) | a. FTT due to crossing of 2 major
e S : ] weight percentiles
-+ b. Severe acute malnutrition due
= “3n to drop in weight by >10%
| ¢. Acute weight loss only, BMI is
C = >34 percentile
~— .- d. a&bonly
R I SEEEREES —1 e. None of the above
e o 2 e
ST ISSEEs s T
e » i
e "




7 year old with acute gastroenteritis, complicated by severe
necrotizing pancreatltls Admitted to ICU, spiking temperatures

nAvA

I M [ v vouid best describe this

weight 26 kg (82%z +0.9) 22 kg (39%,-0.29) 1 nutritional state?
0f - 0f -

>:B|v|| kg/n? 16.6 (78%, ﬁlZf)g: = 14.1 (13.3%,-%.11) | a. FTT due to crossing of 2 major

‘ weight percentiles

. @ Severe acute malnutrition due
to drop in weight by >10%

c. Acute weight loss only, BMI is
>34 percentile

d. a&bonly

e. None of the above
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Practical Scheme for Malnutrition Definition

Chronicity

Etiology

Inflammatory
State

Mechanism

Outcome

Chronic

Mild/at Risk
Moderate

| Severe

HIRESSEIEUES

Non-illness
related

Absent

Mild
Moderate
| Severe

Starvation
Hypermetabolism
Losses

Altered
assimilation

Lean body mass
loss &weakness
Cognitive
Immune
Infections
Woundhealing
Ventilator
dependence
Hospite /ICU LO




Summary
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Pass&ompose




Pass&ompose

FT




Practical Scheme for Malnutrition Definition

Chronicity

Etiology

Inflammatory
State

Mechanism

Outcome

Acute

Chronic

Mild/at Risk

Moderate

Severe

HIRESSEIEUE

Non-illness
related

Absent

Mild
Moderate
Severe

Starvation
Hypermetabolism
Losses

Altered
assimilation

Lean body mass
loss &weakness
Cognitive
Immune
Infections
Woundhealing
Ventilator
dependence
Hospital/ICU LOS




Single data point

Primary Indicator

Moderate Malnutrition

Severe Malnutrition

Wt For length/BMI =core

-210-2.9

<-3

Ht For Age &core

<-3

MUAC

Multiple data points

Primary Indicator

-210-2.9

Moderate Malnutrition

<-3

Severe Malnutrition

Weight gain velocity (<2yrs)

<50% of thenorm

<25% of the norm

Weight loss (>2yrs)

7.5% BW

10% BW

Decline inWt For Length score

D 2 z score

D 3 z scores




Take home points

ECKS aySgé RSTFAYAUAZ2YA 2F YLt ydziN
classification by-scores
E Weight for age is not an adequate criteria

E The use of any single parameter has limitations in malnutrition diagnosis
E Use as many data points and parameters as possible

E The ease and value of the MUAC

E Local data suggests:
E Notable prevalence of Moderate and Severe Malnutrition at admission

E Malnutrition detectionc how are we doing at ACH?



Update on Current ACH
Nutrition Services
Efforts

TERESAOYEVAAR




Malnutrition Detection at ACH

Mow are we doing at detecting pediatric malnutrition at admission ?

fOpportunity for a collaborative approach on our process
/CMTF & recommendegalNPAGor feedback
ASO public review of malnutrition as a standard in Canada

ACanandiarMalnutrition Awareness Week Octoberc®, 2020



PATENT ADMISSION
RNLPN completes thBediatric Nutrition
Screening ToPNSYon Patient Flowsheet i
SCM

POSITIVEIALNUTRITION RISEREEXN
1¥, 9{Q !'b{29w

RNLPNREFERS TO DIETITIAN
OrderDietitian Referral ¢ Pedsin SCM
Select from Drop Down Menu
Malnutrition Risk

PEDS DIETITIAN REFERRAL

Dietitian completesa SubjectiveGlobal
Nutrition Assessmen{SGNAto determine

degree of malnutrition(none, moderate or
severg and next steps for nutrition care
planning

]



Pediatric Nutrition Screening Tool

Yes No KM égé |Yé.é§N\EY

1. Has the child Positive screen
unintentionally lost weight At nutrition risk
lately?

2. Has the child had poor
weight gain over the last
few months?

3. Has the child been
eating/feeding less in the
last few weeks?

4. |s the child obviously
underweight?



SGNA

NUTRITION FOCUSED MEDICAL HISTORY

PHYSICAL EXAM

Appropriateness of Current Height/Length for Age (Stunting)
a) Height percentile: %

Loss of Subcutaneous Fat
0 no loss in most or all areas
O loss in some but not all areas
Q severe loss in most or all areas

223% 2 Just below 3% O far below 3%
b) Appropriate considering mid-parental height'? 0 Yes Q No
c) Serial growth

0 Following centiles 1 Moving upwards on centiles
2 Moving downwards on centiles (gradually or quickly)

Appropriateness of Gurrent Weight for Height/Length
Ideal Body weight = kg. Percent ideal body weight: ?
Q>90% Q7590% Q<75%

Muscle Wasting
3 no wasting in most or all areas
0 wasting in some but not all areas
Q severe wasting in most or all areas

Unintentional Changes in Body Weight
a) Serial weight2:
Q Following centiles O Crossed 2 centile upwards  Q Crossed = centile downwards

Edema (nutrition-related)
Qno edema
O moderate
Q severe

b) Weight loss
Q <5% of usual body weight O 5-10% of usual body weight Q >10% of usual body weight

Moderate

Severe

OVERALL SGNARATING |

c) Changes in the past 2 weeks
Q Nochange Qlincreased QO Decreased

Adequacy of Dietary Intake
a) Intake is
Qadequate 0 inadequale — hypocalor
Q inadequate — starvation (ie, taking little of anvthing)

b) Current intake versus usual
Qnochange Qincreased O decreased

¢) Duration of change
Q<2 weeks 022 weeks

Gastrointestinal Symptoms
a) @ no sympioms O one or more symptoms; nof daily Q@ some or all symptoms; dail

b) Duration of symptoms
Q<2 weeks Q22 weeks

Functional Capacity (nutrition related)
a) @ no impairment, energetic, able to perform age-appropriate activities
O restricted in physically strenuous activity, but able fo perform play and/or school activiies in a light or sedentary nature; less energy:
tired more often
Q little or no play or activities, confined fo bed or chair > 50% of waking time; no energy. sleeps often
Metabolic Stress of Disease
Qi no stress 0 moderate stress Qlsevere sfress




Feedback




In Memory
Dr. Claude Roy 19282015




Acknowledgments

Nutrition & Food Services

I'l Alberta Health
B Services

CIHR IRSC

Cmd&an Nulrition Soady
le Groupe de
travail canadien

t¢ canadienne de nutrition
(Canadian
Malnutrition
Task Force® | sur la malnutrition

Advancing Nutrition Care in Canada /Améliorer les soins nutritoanels au Canada

Abbott
Nutrition

Proud Visionary of the
Canadian Malnutrition Task Force
since 2010




Extra Slides




Calculating z scores

Peditools- https://peditools.org/index.html

.|| K A-bttR:NaBvwi.exahildrens.ca/healthprofessionals/clinical
resources/endocrinologdiabetes/toolscalculators#Anthre-calculators

WHO app https://www.who.int/growthref/tools/en/



https://peditools.org/index.html
http://www.bcchildrens.ca/health-professionals/clinical-resources/endocrinology-diabetes/tools-calculators#Anthro--calculators
https://www.who.int/growthref/tools/en/

Nutrition Screening at Admission
(children Aged 30 days-18 yrs)

Admission

Use a validated pediatric malnutrition screening tool (e,g. PNST, STRONGkids)

NO RISK ATRISK
Anthropometric measures
< 2 yrs weight, length Yes
i >2 yrs weight, height " g::’hcﬁval Ae Global
) _ No utritional Assessment
Weight for Age WW (SGNA)
Weight for Length it S| Completed by dietitian or
Length for Age anyZscore Mcdveka designate Severe
Height for Age <2 ey malnutrition
Body Mass Index
No
v
Food intakelweight
Standard ;
F ki i
. Nutrition Care ood intake < 50% Food intake s 50%
E Weight loss*
*Weight loss Post-Discharge

< 1 yrs: no weight gain or weight loss
2 1 yrs: 2 5% weight loss

Nutrition Care

P-INPAC

Canadian Malnutrition Taskforce
(CMTF)



Diagnostic accuracy of individual
Indicators

Specificity Sensitivity p value

SpecificitySensitivity p value MUAC/WFLBMI 100.C 64.C <0.001
WFL/BMI 100.C 52.0\ <0.001| [MUAC/HFA <100.C 76T <0.001
HFA 100.C 54.0 |<0.001| [MUAC/WFA < 98.3 7806 <0.001
MUAC 100.C 53.4 |<0.001
WFA 98.3 68.0 /<0.001
HC 96.¢ \5\2/ <0.001




RD Iinvolvement?

0O 10 20 30 40 50 60 70 80 90 100

Proportion (%) seen by diegiigos



Demographicg comparison
between groups

Well nourishedMalnourished

Demographics n =88 n=20 p value
Male sex n 57% 55% 1.00
5.2 (0.2 to 1.6 (0.2 to

Age, y, Median (IQR) (n = 108) 17.5) 16.9) 0.34
Parental education level 0.74
Severity of condition 0.5

Underlying medication condition 0.53
Admission diagnosis 0.43



Classifying Malnutrition

-_————
-_————
-
-

MICRONUTRIENT DEFICIENCIES




