Tek olcumle malnutrisyon
tanisi ve tedavisi

Dr Hasan Ozen
Hacettepe Universitesi Tip Fakiiltesi
Cocuk Gastroenterolojisi, Hepatolojisi ve Beslenmesi BD

14. Ulusal Cocuk Gastroenteroloji, Hepatoloji ve Beslenme Kongresi
12-15 Mayis 2022, Kibris



Basliklar

* Beslenme durumunun degerlendirilmesi

 Orta kol cevresi ve beslenme durumu
degerlendirmesi
« OKC tarihgesi ve kullanim kolayhgi

 OKC tek olarak beslenme durumunu
degerlendirebilir mi?

 OKC ile agirlik hesaplanabilir mi?

 OKC mortalite riskini saptayabilir mi?

« OKC beslenme destek tedavisi izleminde
kullanilabilir mi?

« Malnutrisyon tedavisi



Malnutrisyon (yetersiz beslenme)

« Academy of Nutrition and Dietetics ve

American Society for Parenteral and Enteral
Nutrition yetersiz beslenme tanimi (vutr ciin
Pract.2015;30:147-61); buyume, gelisme ve diger
Ilgili sonuclari olumsuz etkileyebilen enerji,

protein veya mikrobesin ogelerindeki
toplam yetersizlik.

* Antropometri

 Buyume

* Kroniklik

 Etiyoloji

* Fonksiyonel duruma etkisi



Beslenme durumunun degerlendirilmesi



Degerlendirmede kullanilan genel

olcutler

* Yasa gore agirlik

* Yasa gore boy

- Boya gore agirlik

» Viicut kiitle indeksi

Medyanin
yuzdesi

Persentil degerleri
Z (St Sapma) skorlari

—

* YGA = (olculen VA : olmasi gereken VA) X100
* YGB = (olculen boy : olmasi gereken boy) X 100
- BGA = (olculen VA : boyuna gore olmasi

gereken VA) X 100
« BMI = VA : boy m?




Malnitrisyonun siniflanmasr’

Normal | Hafif Orta Agir
Yasa gore agirhk/ 290 90-75 74-60 <60
Yasa gore boy*# 295 95-90 90-85 <85
Boya gore agirhk# 290 80-90 70-80 <70
WHO (Z-skorlan) (-1)-(-2) SDS | (-2)-(-3) SDS <-3 SDS

*Medyan degerlerin yluzdesi olarak
f Gomez siniflamasi,
# Waterlow siniflamasi




Cocuklarda malnutrisyon tani ve derecelendirmesinde tek
verili antropometri ve ek kriterler (-1 ile +1 arasi normal)

i Orta derecede Agir malnutrisyon
malniitrisyon malnutrisyon

YGB z-skor

-1 ile -1.9 -2 ile -2.9 -3 veya alti

MUAC z-skor

Agirlhik kazanim hizi (<2 y) <normalin %75’i <normalin %50’si <normalin %25’i
Agirlik kaybi (2 - 20 y) %5 %7,5 %10

BGA Z-skorunda diigme 1 z-skor azalma 2 z-skor azalma 3 z-skor azalma

NEISISIZ DESIn alimi 51% to 75% 26% to 50% <25%
(% hesaplanan

enerji/protein gereksinimi)

Nutr Clin Pract.2015;30:147-161



Ideal bir degerlendirme yontemi

 Basit

« Kabul edilebilir (cocuklarca)
* Ucuz

» Kesin (precise)

* Dogru (accurate)

* Duyarh

» Ozgiil

« Kestirimci (predictive)

* Nesnel ve niceliksel

« Yasa bagimh degil



Onerilen gostergelerin 6zellikleri

« Kanita dayali ve uzlasiimis

* Evrensel olarak ulasilabilir ve onaylanmis
 Hemen her yerde ucuz olarak uygulanabilir
« Cok az egitimle uygun olarak kullanilabilir

* Yetersiz beslenmeyi tanimlamada
tekrarlanabilir

* Yetersiz beslenmenin ciddiyetini olgebilir

* Beslenme durumundaki degisiklikleri
izlemek icin kullanilabilir

Nutr Clin Pract.2015;30:147-161



OKC tarihcesi ve kullanim kolayhgi



Hasta agirligini tahmin
etmenin/hesaplamanin onemi

» Acil durumlarda; tarti olsa bile agirligin
tartilamayacagi durumlar

 Tarti aletinin olmadigi durumlar

* Poliklinik; tarti olsa bile kullanmanin pratik
olmadigi durumlar (norolojik sorunu olan
cocuklar gibi)



OKC unsurlari

« Kemik
 Kas

 Deri alti yag dokusu

* Degisimler kas kutlesi ve deri alt1 yag
dokusundan etkilenir.

* Beslenme durumundaki degisiklige bagh olarak
deri alti yag dokusu ve kas kutlesindeki
artmal/eksilmeye bagli olarak OKC degisir.



Arm circumference in the surveillance of
protein-calorie malnutrition in Baghdad'

Adnan Shakir®

ABSTRACT A comparison is made between the percentage of Boston weight for age
standards and the percentages of mid-upper arm for age standards of 777 Baghdad children aged
3-72 months. TI"I-"-'L cshowed 2 -gl'lif-r"infhf hieh caorrelation of 09 2 =~ 0 001). Th

percentage weight for age could be predicted from percentage arm for age standard within ¢
16%. A constant midpoint arm circumference standard of 16.5 cm was suggested for use in
children aged 13-72 months, when precise ages are unknown. This seems to work as well as the
age specific arm standard in this age group, and is age independent. The constant arm standard
is probably as satisfactory as that of weight for age, and has many practical advantages,
especially under field conditions, when precise ages of children are unknown. Am. J. Clin.

Nutr. 28: 661-665, 1975.

ilk yayin 1954; Clin Sci. 1954 May;13(2):267-71: Kol ¢evresi ve esansiyel hipertansiyon

The arm circumference as a public health index of protein-calorie malnutrition of
early childhood. J Trop Pediatr (1967). 1969 Dec;15(4):177-260. PMID: 5309233.

Choovivathanavanich P, Kanthavichitra N. Arm circumference in children.
Lancet. 1970;1(7636):44.



Mothers Understand And Can do it (MUAQ): a
comparison of mothers and community health
workers determining mid-upper arm circumference
in 103 children aged from 6 months to 5 years

Nikki Blackwell'?", Mark Myatt3, Thierry AIIafort—Duverger", Armour Balogoun1, Almou Ibrahim® and André Briend°

Table 1 Severe acute malnutrition, defined by a MUAC cut-off <115 mm: comparing classification by mothers and
CHW, for each arm

Right arm CHW Left arm CHW

MUAC <115 mm 2115 mm MUAC <115 mm 2115 mm
Mothers <115 mm 12 3 Mothers <115 mm 11 1

2115 mm 3 85 2115 mm 4 87

Sensitivity = 80.0% (54.8%; 93.0%) Sensitivity = 73.3% (48.1%; 89.1%).
Specificity = 96.6% (90.5%, 98.8%) Specificity = 98.9% (93.8%; 99.8%).
PPV =80.0% (54.8%; 93.0%) PPV =91.7% (64.6%; 98.5%).

NPV =96.6% (90.5%; 98.8%) NPV =95.6% (89.2%; 98.3%).

Accuracy = 94.2% (87.9%; 97.3%) Accuracy = 95.6% (89.2%; 98.3%).

Archives of Public Health 2015;73:26



Mothers Understand And Can do it (MUAQ): a
comparison of mothers and community health
workers determining mid-upper arm circumference
in 103 children aged from 6 months to 5 years

Nikki Blackwell'?", Mark Myatt3, Thierry AIIafort—Duverger", Armour Balogoun1, Almou Ibrahim® and André Briend°

Table 2 Global acute malnutrition, defined by a MUAC cut-off <125 mm: comparing classification by mothers and CHW,
for each arm

Right arm CHW Left arm CHW
MUAC <125 mm 2125 mm MUAC <125 mm 2125 mm
Mothers <125 mm 3 12 Mothers <125mm 39 1
2125 mm 2 51 2125 mm 1 52

Specificity = 81.0% (69.6%, 88.8%) Specificity = 82.5% (71.4%; 90.0%).
PPV =76.0% (62.6%; 85.7%) PPV = 78.0% (64.8%; 87.3%).

NPV =96.2% (87.3%; 99.0%) NPV = 98.1% (90.1%; 99.7%).

Accuracy = 86.4% (78.5%; 91.7%) Accuracy = 88.4% (80.7%; 93.2%).

Archives of Public Health 2015;73:26



OK(C tek olarak beslenme
durumunu degerlendirebilir mi?



Estimating BMI category from mid upper arm circumference (MUAC)

The subject’s left arm should be bent at the elbow at a 90 degree angle,
with the upper arm held parallel to the side of the body. Measure the
distance between the bony protrusion on the shoulder (acromion) and
the point of the elbow (olecranon process). Mark the mid-point.

Ask the subject to let arm hang loose and measure around
the upper arm at the mid-point, making sure that the tape
measure is snug but not tight.

If MUAC is < 23.5 cm, BMI is likely to be <20 kg/m”.
If MUAC is > 32.0 cm, BMI is likely to be >30 kg/m?.

The use of MUAC provides a general indication of BMI and is not designed to generate an actual score for
use with "MUST". For further information on use of MUAC please refer to The ‘MUST’ Explanatory Booklet.



DSO malniitrisyon kriterleri

» Mevcut DSO kilavuzu 6-59 aya cocuklari
kapsar ve yasa/cinse ozguldur.

« Akut agir malnutrisyon diger tanimlar (1999)

- BGA=-3SD
- Bilateral gode birakan odem

- DSO toplum taramalarinda 6-59 aya arasi
cocuklar icin OKC (2007)
e <115 mm agir malnutrisyon (baslangigta 110 mm)
¢ 125 mm orta derecede malnutrisyon
* 125-134 mm malnutrisyon riski



* Geleneksel OKC mezurasi
« 6 ay 59 ay
« Kuresel akut malnutrisyon tanisinda

Malniitrisyon OKG <125 mm (Dyr >%90, Ozg >%80)

Agir akut malnitrisyon OKC <115 mm (Dyr >%73 Ozg
>%98)

Yalniz kullanimi agir akut malnutrisyon prevalansini
dusuk gosterir

Olgiilen mm degeri ile uygun grafikler kullanilarak Z-
skoru hesaplanir veya uygun formul kullanilarak Z-
skoru hesaplanir

BGA ile farkl klinik durumlari tanimlarlar (36)



Arm circumference-for-age BOYS

3 months to 5 years (z-scores)

Y World Health
¥ Organization
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* Sonucta beslenme durumunu, agirlhigini
saptamak icin yeni OKC mezuralari, yeni
kriterler gelistirilme calismalari baglamistir.

* Yeni OKC Z-skor mezuralari
« 2 ay ile 18 yas arasi
« 2 ay 59 ay, ve
- 5-18 yas



Global Pediatric Health
Volume &6: |7

User-Informed Medical Device & The Author(s) 2019
Development: A Case Study for = :sepubcomiournass ermissions

- - - - DOI |0||77.I"2333794X|986|575
Pediatric Malnutrition Assessment

com/home/gph

@SAGE

Kristi Thaete, MS', Kasey Rowzer, MS', Karen Stephens, Ms',
and Susan M. Abdel-Rahman, PharmD'?

* Tek aletle OKC olcumu ve Z-skor karsiligini
bulmak icin gelistirilmistir.

« 2 ay-18 yas arasi yatan veya ayaktan
gorulen cocuklarda calisiimistir.

« 60 kullanici (tamami kadin) toplam 280
olcum ve anket

« Kullanim sayisi arttikca olcum zamani kisaliyor
(p<0,001)
« Yapmasi gereken 6 gorev kolaylasiyor.



OKC mezurasi kullanma kolayligi

Task Aggregate Scores  <|0Uses 10to25Uses 25to50Uses  >50 Uses P
Using the tape to identify the Vls easy 53% 71% 61% 88% <.001
midpoint of the upper arm Neutral 10% 13% 18% 4%
Vis difficult 37% 16% 22% 8%
Threading the tape through the Vls easy 73% 69% 65% 78% 287
openings to construct the loop  Neutral 7% 11% 6% 8%
Vis difficult 20% 20% 29% 14%
Positioning the tape at the Vls easy 77% 64% 55% 84% <.001
midpoint of the upper arm Neutral 7% 7% 10% 9%
Vis difficult 17% 29% 35% 6%
|dentifying the correct position at ~ V/s easy 53% 73% 73% 90% <.001
which to read the tape output Neutral 17% 13% 6% 4%
Vis difficult 30% 13% 22% 6%
Reading the MUAC value in Vls easy 70% 87% 84% 96% <.001
millimeters Neutral 10% 4% 1 4% 1%
Vis difficult 20% 9% 2% 3%
Reading the MUAC z score range  VIs easy 43% 67% 71% 82% <.001
Neutral 20% 16% 4% 6%
Vis difficult 37% 18% 25% 11%

60 kullanici, 2 ay-18 yas

Global Pediatric Health 2019;6: 1-7
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Elektronik OKC Z-skoru mezurasi

Global Pediatric Health 2019;6: 1-7
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results from a large-scale pragrmatic trial
im rural Niger

Framnck & B -'ﬂ\-tlts-'r Kewim P.c. Phelarm ', Hassanm Issc-', Isabelle Defourm P Suillaume Le v | Geza Har ~— =i |

* Bir bolgede anneler (12.893 anne), diger

bolgede toplum sagligi calisanlari (36 Kisi)

OKC olcumu ile malnutrisyon taramasi igin
egitilmisler.

« Tanimlama oranlari %35,14 ve %32,35
(p=0,95)

* Anneler malnutrisyona daha erken tani

koymuslar, bu grupta yatirilarak tedavi
gereksinimi daha az

 Bir yillik izlemde maliyette de anlamli
azalma var.



Assessing effectiveness of a novel
mid-upper arm circumference Z-score
tape in a community setting in Guatemala

Mikaela A. Miller” @, Kristen Mallory', Manolo Escobedo?, Ana Cecilia Tarot* and Susan Abdel-Rahman?

« >5 yas cocuklarda, 112 gonullu saglk
calisanlarn tarafindan MUAC-Z skor
mezurasi ile 818 olcum

« BMI Z-skoru ile karsilastirma/uyum
* Nutrisyonel risk icin uyum %88,26 (saglik
personelinde %90,95)
« BMI =-2 SD saptama %87,1 (27/31)

« BMI ile malnutrisyon saptanmayan ek 6 ¢cocuk

« Kullanicilarin %65’i kullanmasini kolay
olarak belirtti

v¥:L.:6102 YlESH d1|qnd JO S3AIYIIY



Assessing effectiveness of a novel ™

Check for

mid-upper arm circumference Z-score
tape in a community setting in Guatemala >
Mikaela A. Miller” @, Kristen Mallory', Manolo Escobedo?, Ana Cecilia Tarot* and Susan Abdel-Rahman? %
<

« >5 yas ¢ocuklarda, 112 goniillii saglik
calisanlar tarafindan MUAC-Z skor ;1?
mezurasi ile 818 olcum z
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Clinical Research

Nutrition in Clinical Practice
Volume 33 Number 1

Evaluating Mid-Upper Arm Circumference Z-Score February 2018 124132
- .y @ 2018 American Society for
aS a Detel.mlnant Of Nutl’ltlﬂn St atus Parenteral and Enteral WNutritior

DOI: 10.1002/nep. 10018
wileyonlinelibrary.com

WILEY
Karen Stephens, MS, RD., CSP, LD!'; April Escobar, MS, RD';

* 0-18 yas araliginda 5.004 cocuk (7,5%5,7 yil)
 OKC Z-skoru (4.972)
+ BGA Z-skoru (1.131)
 BMI Z-skoru (3.802)

. OKG - BMI r=0,789, p<0,01
. OKC — BGA r=0,638, p<0,01

* OKC Z-skorlari diger ikisine gore daha dar bir
araliga sahip.

* OKC ortalama Z-skoru fazla kilolularda BMI ve BGA
Z-skorlarindan daha dusuk, agir
malnutrisyonlularda ise daha yuksek.

« Sonug; farkl gostergeler icin farkh sinirlar mi
belirlemeli?

Nutr Clin Pract 2018;33:124-32
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OKGC ve BMI

« 2.305 saghkh Hollandali cocukta (yas; 0,08-
17,9 yil) yapilan degerlendirmede (JPGN
2005;40;p695) BMI ve OKC arasinda korelasyon

* Erkeklerde r=0,74 (p<0,0001)
* Kizlarda r=0,79 (p<0,0001)



Clinical Nutrition ESPEMN 48 (2022) 414420

Contents lists available at SciencelDirect

Clinical Wutrition ESPEN

fiourmal homepage: http //vwwww clinicalmnutritionespen.corm
Original article
AAan investigation of anthropometric measurements of earlw |
adolescents and determination of BIWII-for—age-based neclk e

circumference and BNII-for-ase-based mid-upper—arm circumference
cut—offt points

Yeliz Mercan & 27, Gokce Cakmalk Kafadar <<, Sunbul Hulya Arvilkkan 5, Wulket Pancar e

2 Kairklareli University. Faculty of Healrh Sciences., Department of Health Management, 329000 Krklareli. Turfey

* 10-13 yas arasi 626 erken adolesanda BMIl’'e
gore boyun ve OKC kestirim noktalari
hesaplanmis

 BMI’e gore degerlendirmede OKC sinirlari (cm)
« Ciddi zayif  %38.,0 19,5
« Zayif %8.,9 20,5
* Fazla kilolu  %11,7 24,5
e Sisman %16,3 25,5 (erkek 26,5)



Clinic al Nutrition ESPEMN 48 (2022) 414420

Contents lists available at SciencelDirect

Clinical Wutritionmn ESPEN

journmnal homepage: http://wwwww _clinicalnutritionespen.com

Original article

AAan investigcation of anthropometric measuremments of earlw
adolescents and determination of BIWII-for—age-based neclk
circumference and BNII-for-ase-based mid-upper—arm circumference
cut—offt points

Yeliz Mercan & 27, Gokce Cakmalk Kafadar <<, Sunbul Hulya Arvilkkan 5, Wulket Pancar e

2 Kairklareli University. Faculty of Healrh Sciences., Department of Health Management, 329000 Krklareli. Turfey

Height-for-age TR*

Severe stunting (<3 P) 16 2.6 10 3.1 6 20 0.238
Stunting (>3—<10 P) 30 438 19 6.0 11 3.6

Normal (>10—<90 P) 399 63.7 207 64.9 192 62.5

Tall (>90—-<97 P) 85 42 13.2 43 14.0

Very tall (>97 P) 96 153 41 129 55 17.9

Height-for-age WHO**

Severe stunting (<3 P) 20 3.2 11 34 9 29 0.062
Stunting (>3—<15 P) 71 113 41 129 30 98

Normal (>15—<85P) 375 599 192 60.2 183 59.6

Tall (>85—<97 P) 110 17.6 59 185 51 16.6

Very tall (>97 P) 50 8.0 16 5.0 34 11.1

BMI-for-age TR*

Severe thinness (<5 P) 50 8.0 27 8.5 23 15 0.429
Thinness (>5—<15P) 56 8.9 24 15 32 10.4

Normal (>15—<85P) 345 55.1 183 574 162 52.8

Overweight (>85—<95 P) 73 11.7 39 12.2 34 11.1

Obesity (=95 P) 102 163 46 144 56 18.2

BMI-for-age WHO**

Severe thinness (<5 P) 46 1.3 22 69 24 7.8 0.001
Thinness (>5-<15P) 47 1.5 24 15 23 75

Normal (>15—<85P) —00 478 172 539 127 414
Overweight ( >85—<95 P) 89 142 48 15.0 41 134

Obesity (=95 P) 145 232 53 16.6 92 30.0




Her zaman uyumlu mu?



Optimal Screening of Children with Acute Malnutrition
Requires a Change in Current WHO Guidelines as MUAC
and WHZ ldentify Different Patient Groups

Arnaud Laillou', Sophonneary Prak? Richard de Groot?, Sophie Whitney”, Joel Conkle’,
Lindsey Horton>, Sam Oeurn Un’, Marjoleine A. Dijkhuizen®, Frank T. Wieringa”*

PLoS ONE 2014;9(7): e101159

« Kambocgya’da 11.818 cocuk (<60 ay)
« OKC; 115 mm ve 125 mm
« BGA; -3ve -2SD

Table 1. Validity of MUAC for wasting (WHZ<—2).

MUAC<12.5 WHZ<-2 Total
Positive Negative
Positive 209 187 %47,2 396
(o)
Negative 1,045 683,3 10,377 11,422
Total 1,254 10,564 11,818

MNote: Sensitivity =16.7 and specificity =98.2 and Kappa= 21.3%.



Optimal Screening of Children with Acute Malnutrition
Requires a Change in Current WHO Guidelines as MUAC
and WHZ ldentify Different Patient Groups

Arnaud Laillou', Sophonneary Prak? Richard de Groot?, Sophie Whitney”, Joel Conkle’,
Lindsey Horton>, Sam Oeurn Un’, Marjoleine A. Dijkhuizen®, Frank T. Wieringa”*

PLoS ONE 2014;9(7): e101159

Table 3. Validity of MUAC for SAM (WHZ<-3).

MUAC<11.5 WHZ<-3 Total
Positive Negative

Positive 10 40 %80,0 50

Negative 155 %93,9 11,613 11,768

Total 165 11,653 11,818

Note: Sensitivity =6.1 and specificity =99.7 and Kappa=8.6%.

DSO’niin belirledigi 115 mm ve 125 mm kestirim degerleri gozden gecirilmelidir



Mid-Upper Arim Circumference Assessment and
Compargi 1 Weight for Length Z-Score in
Infants] =6 Months|as an Indicator of Severe Acute

Malnutrition

Mahjabeen Zehra ! , Ali Saleem 2 , Zaubina Kazi ! , Sadia Parkar !

1. Paediatrics and Child Health, Aga Khan University Hospital, Karachi, PAK 2. Infectious Diseases, Aga Khan
University Hospital, Karachi, PAK

WHZ
Total
SAM, n (%) No SAM, n (%)
SAM 44 (59.5) 132 (28.5) 176
MUAC
No SAM 30 (40.5) 331 (71.5) 361
Total 74 463 537

<6 ay ¢cocuklarda OKC daha fazla malnutrisyon saptiyor?

Cureus 2021;13(9): e18167. DOI 10.7759/cureus.18167



Grellety and Golden BANC Nucritiorr (2016 2: 10
D2 10,11 865 HD 72 5-01 G- 003D -7F

BhihvIC Nutrition

RESEARCH ARTICLE

Weight-for-height and mid-upper-arm @) <eomrrae
circumference should be used

iNndependently to diagnose acute
malnutrition: policy implications

Emmanuel Grellety' and Michael H. Golden™

Guastarmala

Tajikistan

Fibgr.. 1 Pi= charts of individual countries showing the propotion of childnen with GARM diagnosed by both MMLLAC < 125 mom and WWHE < 2S00
(s or by RALLAC alcone {gresn) or by WWHT alone gred)

OKC<125 mm ve BGA<-2 SD mavi
OKC sadece yesil
BGA sadece kirmizi




OKC<115 mm ve BGA<-3 SD mauvi
OKC sadece yesil
BGA sadece kirmizi

g 2 Fie charss of individuad courtries showing the proponion of diiden with SAM diagnosed by bath MUAC < 115 mm and WHZ <330
e ar by MUAC done {gean) ar by WE done (f)




Comparison between Weight-for-Height Z-Score and Mid
Upper Arm Circumference to Diagnose Children with Acute
Malnutrition in five Districts in India

Praveen Kumar, Vasundhara Bijalwan', Narendra Patil', Abner Daniel?, Rajesh Sinha’, Richa Dua?® Anju Seth

Department of Pediatrics, Kalawati Saran Children’s Hospital Associated Lady Hardinge Medical College, 'Project Planning and Monitoring Unit, Kalawati Saran
Children’s Hospital, 2UMNICEF, *National Mutritional Rehabilitation Resource and Training Centre, Kalawati Saran Children’s Hospital, New Delhi, India

UAC <115
only

UAC < 125
m only

19
& %

OKC 6-23 ay arasi ¢cocuklarda ve kizlarda daha duyarh bulunmus



Nutrition in Clinical Practice
Volume 32 Number 1

Construction of Lambda, Mu, Sigma Values for February 2017 68 76

Determining Mid-Upper Arm Circumference z Scores o Partastoral sndl Hateey Nutrition

in U.S. Children Aged 2 Months Through 18 Years Toamals. sasemab comhomerney
®SAGE

Susan M. Abdel-Rahman, PharmD!; Charlie Bi, PhD?;
and Kristi Thaete, MS, RD, LD, CNSC”?

Table 2. Comparison of MUAC Between the U.S. Data and Data Reported by WHO.”

U.S. MUAC, cm WHO MUAC, cm

Child mo 7Z-3 Z7Z-2 Z-1 70 Z1 72 23 Z2-3 71-2 Z-1 Z0 Z1 72 73

Male
2 10.2 : . : — — — —
4 11.0 : . : : 138 149 160 172
6 11.6 : . : : 142 154 165 178
8 12.0 . . . . 145 156 168 181
10 12.2 . . ) : . 146 157 170 183
12 124 ' . : : 146] 158 17.1 184
18 12.8 . & 160 173 187
24 13.1 140 149 160 1T 2 164 177 192
30 133 142 151 162 175 . S 168 181 197
36 135 143 153 165 179 197 g 171 185 201
42 137 145 155 168 184 204 233 9 173 188 205
48 138 147 158 17.1 188 212 249 d 176 191 209
54 140 149 160 174 193 221  26.8 3 178 194 213
60 14.1 150 162 177 198 230 291 S5 180 198 217

%4,3 - 8,3

Nutr Clin Pract. 2017;32:68-76




OKC ile agirlik hesaplanabilir mi?



OKC agirlik tahmininde kullanilabilir mi?

- PAWPER XL-MAC (PLoS ONE 2019;14&1:2: e0210332.
https://doi.org/10.1371/journal. pone.0210332)

* Boy ve OK(C ile agirlik hesaplamasi

* 6-59 ay arasi yasi olan 51 az-orta gelirli ulke
cocugun verilerinden sanal olarak yapilmigtir

* 1992-2017 yillar arasinda 1.717.172 ¢gocugun
verileri.

* Ulke, yil, cinsiyet, olculen agirlik, boy, OKC, YGA-
YGB-BGA Z-skorlari

« Ortalama hata orani %1,9 (-15,3 — 19,2) idi

- Hastalarin %79,3’tinde hesaplanan agirliklari 6élgijlen
agirhigin %10’unun, %96,9’u ise %20’si icindeydi.

- Sistem agirligi normal olan cocuklarda zayif veya
sisman olanlara gore daha iyi calisti



https://doi.org/10.1371/journal.%20pone.0210332
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Anthropometric measures are simple and accurate
paediatric weight-prediction proxies in resource-poor
settings with a high HIV prevalence

Kyly C Whitfield,! Roberta Wozniak,' Mia Pradinuk,? Crystal D Karakochuk,'

Gabriel Anabwani,? Zachary Daly,' Stuart M MaclLeod,? Charles P Larson,?
Timothy J Green'-?

- 18 ay-12 yas arasi (ort 7,8), cogunlugu HIV-
pozitif olan 775 cocukta agirlik tahmini icin
ulna ve tibia uzunlugu, OKC ve triseps deri
kalinhiginin degerini calismislar.

* YGA<-2SD %12
- YGB <-2 SD %30
- BMi <-2SD %13
- BGA <-2SD %38

* Hesaplanan agirliklarin 2%92’si olculen
agirhgin *%15’inde olmus

Arch Dis Child 2017;102:10-16



Table 4 Percentage agreement between actual weight of children in group B aged 1-10 years and predicted weights using models 1, 2 and 4
and weight-prediction models from the literature *t

Weight-prediction modl Weight-prediction equation Agreement within 5% Agreement within 10% Agreement within 15%
Model 1 | 486MUAC+0.9107-2/.980 135(52) 206 (80) 242 (94)
Pragmatic model 1 1.5MUAC+T-30 82 (31) 106 (40) 124 (47)
Model 2 1.385MUAC+1.5320-31.165 122(47) 199 (77) 236 (92)
Pragmatic model 2 1.5MUAC+1.50-30 65 (25) 108 (41) 134 (51)
Model 4 |33 MUAC+0.275H-33.324 149 (58) 219 (85) 242 (94)
Pragmatic model 4 1 SMUAC+0.5H-35 5(2) 1(3) 10 (4)
ApLSH 2x (A+d) 52 (20) % (37) 144 (55)
Luscombe and Owens™ B ART 109 1701 31 (1)
Theron et al* ol MBS A 10) 15(6) 27 (10)
MAC* (MUAC-10)x3 12(16) 92 (3) 13953
Leffler and Hayes™ (2x A)+10 N 40(19) 7529
*Values expressed as n (%).

tPartidpants aged 1-10 years only (n=258).
A aoe (years); APLS, Advanced Paediatric Life Support; H, height/length (cm); MACIMUAC, mid-am circumference/mid-upper arm circumierence (cm]; T, tibia length (cm); U, ulna

length (cm).

Arch Dis Child 2017;102:10-16
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Arch Dis Child 2017;102:10-16




Development of equations and software for estimating weight in
children with cerebral palsy

MARIA DE LAS MERCEDES RUIZ BRUNNER"'-2 | MARIA ELISABETH CIERI'2 | CHARLENE BUTLER?® |
EDUARDO CUESTAS'-%4

Dev Med Child Neurol. 2021 Jul;63(7):860-865

« 2-19 yas arasi 381 serebral palsili cocuk; GMFCS duzey
1; 59, Il; 55, llI; 59, IV;69, V;139 hasta

- Ust orta kol cevresi, agirlik ile gliclu bir iliskiye sahiptir
ve bu iligki yasla birlikte daha da artar.

« OKGC, uzunluk gibi diger segment olgcumleri var olsa
dahi, cocuklarda agirligi tahmin etmek icin bir degisken
olarak kullanilabilir.

« Calisma, OKC’nin, yas ve kaba motor fonksiyon duzeyi
ile birlikte degerlendirildiginde, CP'li cocuk ve
ergenlerde agirligi ongorebildigini gostermektedir.



Table 2: Equations to estimate weight in children and adolescents with
cerebral palsy

Parameter Eguation
GMFCS levels |11 EWVW=2.52>xMUAC (cm)+1.19=<xage (y)—32
GMFCS levels VIV EW=2.02 «MUAC (cm)+0.97 <age (y)—22.5

Each equation must be completed with the value of the years of
age, without considering the months. GMFCS, Gross Motor
Function Classification System; EVW, estimated weight; MUAC,
mid-upper arm circumference.

50 |

sL [ S'Gﬁ"‘-l" agirhk . { Hesaplanan ve oOlgiilen agirhik arasindaki
[¥¥ Hesaplanan agirh la
Uyum korelasyon katsayisi = 0,94

40

35

Weight Calculator CP; yukaridaki esitligi
kullanarak agirlik hesaplayan ucretsiz
Program

30t

Weight (kg)

25 ¢
20 t http://inicye.webs.fcm.unc.edu.ar/weight-calculator-cp

15+

10 + 1 1 ] |
2-5 6-10 11-14 15-19

Age group (y)




OKC mortalite riskini saptayabilir mi?



Anthropometric indicators and risk of death'™
Nurul Alam, Bogdan Wojtyniak, and M Mujibur Rahaman

ABSTRACT  Six anthropometric indicators based on weight, height, arm circumference
(AC), and age were examined to predict mortality risk of children aged 12-59 mo in a rural
area of Teknaf, Bangladesh. In the period 1981-85, 9861 measurements at 6-mo intervals were
made on 2449 children. For all indices mortahty rlsk was greater in the first 3 mo than In the

secorld 3 mo ln scvcrcly malnounshed chlldrcn Ly .'Iu'u"if“?"u"l"' ."‘f‘.f:"‘" "‘..’“.'.."“’ "P .--F |||u| 4
tors in terms of sensitivity and specificity was highest fc' AC and AC for age and lowest for

weight-for-height. Logistic regression analysis showed that the predictive power of weight-,
height-, and age-based indicators improved after adding AC whereas predictive power of AC
did not improve after adding weight-based indicators. The relative risk of death in children
with ACs measuring < 120 mm was 12 times higher than in those whose ACs measured > 140
mm.  AmJ Clin Nutr 1989;49:884-8.



Assessment of Severe Malnutrition

Among Hospitalized Children in Rural Kenya
Comparison of Weight for Height
and Mid Upper Arm Circumference

« 12-59 ay arasi yatirilarak izlenen 8.190 cocugun
izlendigi bir calismada (J Am Med Assoc
2005;294:591-7) (hastalar hastaneye yatma
acisindan secilmis, sadece antropometrik
olcutlere gore degil)

» 359 cocuk (%4,4) hastanede olmiis

* %3,3 sadece BGA =-3 SD, mortalite orani %10,1

* %4,7 sadece OKC =115 mm, mortalite orani %10,9
* %5,6 her iki deger dusuk, mortalite orani %25,4

« OKC dusuk olanlarda Kwashiorkor daha sik, ayak
sirti odemi daha sik (%38,0 a %13,9) bodurluk ve
sobkostal ¢cekilme daha fazla, kiz orani daha fazla ve
BGA’a gore daha gencler

JAMA. 2005;294:591-7



Assessment of Severe Malnutrition

Among Hospitalized Children in Rural Kenya
Comparison of Weight for Height
and Mid Upper Arm Circumference

 Yatista olum icin prediktif degerler (AUROC)

« OKC 0,75
- BGA 0,74 (p=0,39)
- Oliim acisindan duyarlilik ve ézgiilliik
° OKC <115 mm %46 ve %91
- BGA<-3SD %42 ve %92
* Gozle degerlendirme %47 ve %93

* Malnutrisyon klinik bulgularit OKC dusuk
olanlarda BGA’a gore daha fazla

JAMA. 2005;294:591-7



BMJ. 2017; 358: j3423.
Published online 2017 Aug 3. doi: 10.1136/bmj.j3423: 10.1136/bmj_j3423

A growth reference for mid upper arm circumference for age among school age children and adolescents, and validation for

mortality: growth curve construction and longitudinal cohort study

Lazarus Mramba, statistician,! Moses MNoari, statistician,2 = Martha Mwangome, nutritional epidemiologist2 Lilian Muchai, nutritional »:—)pidemiologist,2 4 Evasius Bauni, derﬂc}gra[:ahner‘2

A Sarah Walker, professor of medical statistics,®-6 Diana M Gibb, professor of epidemiology,® G regory Fegan, professor of clinical trials, 2.7 and James A Berkley, professor of paediatric
infectious diseases? = 6

« OKC “-2” — “-3” arasli ve <-3 ile 2-2 ile
karsilastirildiginda bir yil icinde olum “hazard
ratio” 3,63 ve 11,1 bulunmus

« Kayit sonrasi 1 yil icinde olum HR, antiretroviral
arastirmasi, 5-17 vas

Z SCOres No Died Hazard ratio (95% CI) P value Adjusted hazard ratio* (95% CI) P value

MUAC-for-age:

—2 or more 467 4 %0,86 1 - 1 -

-3 to -2 118 4 4.0 (1.00 to 16.0) 0.05 3.63 (0.90 to 14.7) 0.07

Less than -3 100 10 12.2 (3.84 to 39.0) =0.001 11.1 (3.40 to 36.0) =0.001
BMI-for-age:

—2ormore 583 9 %1,54 1 . 1 -

-3 to -2 58 2 2.22 (0.48 to 10.3) 0.3 1.91 (0.41 to 8.91) 0.4

Lessthan -3 44 7 11.1 (4.15 to 30.0) <0.001 9.34 (3.42 to 25.5) <0.001

*Adjusted for age and sex.



BMJ. 2017; 358: j3423.

Published online 2017 Aug 3. doi: 10.1136/bmj.j3423: 10.1136/bmj_j3423

A growth reference for mid upper arm circumference for age among school age children and adolescents, and validation for

mortality: growth curve construction and longitudinal cohort study

Lazarus Mramba, s,tatisti(:ian,1 Moses MNgari, statistioian,2 3 Martha Mwangome, nutritional epidemiologist,2 Lilian Muchai, nutritional e[:)idemiologist,2 4 Evasius Bauni, demc}gra[:ahner,2

infectious diseases? 3 6

« Taburculuk sonrasi bir yil igcinde olum

Z Sscores No* Died Hazard ratio (95% CI) P value Adjusted hazard ratiof (95% CI) P value
MUAC-for-age:
-2 or more 959 13 1 - 1 -
-3to -2 435 13 2.26 (1.03 to 4.96) 0.04 2.22 (1.01 to 4.89) 0.04
Less than -3 286 20 592 (2.94t0 11.9) <0.001 5.15(2.49 to 10.7) <0.001
BMI-for-age:
-2 or more 1213 28 1 - 1 -
-3 to -2 272 6 0.97 (0.40 to 2.34) 0.9 0.91 (0.37 to 2.20) 0.8
Less than -3 163 12 3.29 (1.67 to 6.47) <0.001 2.92 (1.47 to 5.84) 0.002



Mid-upper arm circumference at age of routine infant vaccination to
identify infants at elevated risk of death: a retrospective cohort study

in the Gambia
Martha K Mwangome,®? Greg Fegan,® Tony Fulford,®? Andrew M Prentice® & James A Berkley?

« 6-14 hafta arasi asilamaya gelen 2.876
bebegin OKC BGA Z-skor kayitlarina

bakilmis (1974-2008 arasi). llk yil icinde
olumler kaydedilmis.

- Oliim hizlarina (Hazard ratio) bakildiginda

- BGA<-3SD : 5,8
« OKC <115 mm : 4,5
« OKC <110 mm : 9,5
« OKC <105 mm : 23

 AUROC BGA i¢in 0,55; OKC icin 0,64

Bull World Health Organ 2012,90:887-894



Mid-upper arm circumference and weight-for-height to
identify high-risk malnourished under-five children

André Briend*, Bernard Mairef, Olivier Fontaine* and Michel Garenne’
*Department of International Health, University of Tampere Medical School Tampere, Finland, TIRD, Montpellier, France, *Department of Child and
Adolescent Health, World Health Organization, Geneva, Switzerland, and 8IRD and Institut Pasteur, Epidemiologie des Maladies Emergentes, Paris, France

« DSO agir akut malniitrisyon tanimi
« OKC <115 mm veya
- BGA<-3SD

« Senegal’de olum riskini saptamak; her iki olgut icin ROC
egrilerini belirlemisler (veriler 1983-84 yillarinin)

« 6-59 ay arasi 5.751 ¢cocuk (12.638 olcum), 6 ay izlem ve olen
303 cocuk

 OKC yuksek riskli cocuklari BGA’tan daha iyi saptamaktadir.
BGA veya OK(C olarak alinidiginda duyarlilik artmakta ancak
ozgulluk azalmakta

* Bu nedenle BGA velveya OKC birlikte kullanmaya gerek
yoktur.

Maternal and Child Nutrition 2012; 8:130-3



Ozel durumlarda OKC



Nutr Clinn Prace. 2020 December ;

35(6): 1094—1100. doi1:10.1002/ncp.10593.

Utility Of Mid-Upper Arm Circumference In Diagnosing
Malnutrition In Children With Cystic Fibrosis

Rachel Y Phong, MS, RD', Sandra L Taylor, PhDZ, Brandt A Robinson, BSc?®, Sanjay

Jhawar, MD4, Kiran

Nandalike, MD4

Apge, vears, Mean = 5D

9452

Male zender, N (%4)

31 (63%)

AMalnutrition category

AMUAC z score

BAI'WEL z zcore

Homozygous delta F308 CF mutations, N (%) | 24 (49.0%)

Pancreatic msufficient, N (%

o) 44 (89.8%)

History of lrver disease, N (%) 6 (12.2%)

BMI z seore. Mean + 5D

D26x13

Mo, N (%) 25 (51.0%) 43 (87.8%)
Mild, N (%) 16 (32.7%) 4 (8.2%)
Moderate, M (%) 7 (14.3%) 1(2.0%)
Severs, N (%) 1 (2.0%) 1(2.0%)

MUAC z score, Mean + 5D

(www.peditools.org) OKC Z-skor hesaplama

Malniitrisyon siniflamasinda uyum az
SFT ile antropometrik degerler arasinda 6nemli bir iliski gormemisler
OKC Z-skorlari zamanla anlamli olarak artarken BMI Z-skorlarinda bu artis gorilmemis.

—086=13 (#N=49 Cohen’skappa of 0.22 (95% CI: 0.04, 0.40)
FVC, % predicted, Mean = SD (N=34) 103.6+17.1

FEV1, % predicted, Mean = 5D (N=34) 899:£176



Nuitr Cirnn Pract. 2020 December : 35(6): 1094—1100. doi1:10.1002/ncp.10593.

Utility Of Mid-Upper Arm Circumference In Diagnosing
Malnutrition In Children With Cystic Fibrosis

Rachel Y Phong, MS, RD', Sandra L Taylor, PhDZ, Brandt A Robinson, BSc?®, Sanjay
Jhawar, MD%, Kiran Nandalike, MD4

r=0,82 p<0,001

MUAC z-score

BMI/WFL z-score



Midupper Arm Circumferenn«e Outperforms
Weight-Based Measures of Nutritional Status in
Children with Diarrhea’?

Payal Modi,? Sabiha Nasrin,* Meagan Hawes,” Justin Glavis-Bloom,*> Nur H Alam,* M Igbal Hossain,*
and Adam C Levine™

*The Warren Alpert Medical School, Brown University, Providence, RI; *International Centre for Diarrhoeal Disease Research,
Bangladesh, Dhaka, Bangladesh; and “Whiting School of Engineering, Johns Hopkins University, Baltimore, MD

Rehidrasyon birimine basvuran 721/850 <60 ay ¢cocuk
Medyan dehidrasyon derecesi %4

Rehidrasyon oncesi ve sonrasinda YGA, BGA, OKC ve OK(C Z-
skor olgumleri

* OKC ve OKC Z-skor %94-%92 uyum

* YGA Z skoru %76

« BGA Z skoru %69

Dehidrasyon OKC degerlerini etkilemiyor; agirlik temelli olgutler
hatali olarak ¢cocuklarin %12’sini agir dusuk kilolu ve %14’unun
agir akut malnutrisyon olarak siniflarken OKC degerlerinde bu
oranlar %1-2 idi.

Bu nedenle ishali olan ¢cocuklarda dehidrasyon varligi OKC

olcumleri ile yanhs malnutrisyon tanisi konulmasini engelliyor.
J Nutr 2015;145:1582-7



Monitoring nutritional status accurately and reliably in
adolescents with anorexia nervosa

Andrew C Martin,'? Elaine M Pascoe® and David A Forbes'?

'Eating Disorders Program, and 2Clinical Research, Princess Margaret Hospital for Children and ?School of Paediatrics and Child Hei
Australia, Perth, Western Australia, Australia

 Bu hastalarda agirligi olcmek sorunlu
olabilir.

* 12-17 yas arasi 55 AN hasta.

 BMI ile OKC korelasyonu yuksek; r=0,79,
p<0,001

« OKC 220 cm olanlari nadiren hastaneye
yatirmak gerekiyor (NPV %93)

« BMI ile OKC arasinda belirgin uyumsuzluk
varsa tibbi oykude cok dikkatli olmali (tarti
oncesi 1-2 L su icen olgular var)

Journal of Paediatrics and Child Health 2009;45:53-57



Malnutrisyon tedavisi



Nutrisyonel destek yelpazesi

Bu yéntemler yalniz/kombine kullanilabilir

Gida ONS* Tiiple beslenme Parenteral niitrisyon

Oral stratejiler*
Enteral stratejiler?

Intravenoz stratejiler

*Bircok ONS iiriinii tek besin kaynagi olarak uygundur ve bazi hastalarda oral yolla
kullanilabilirler.

¥*ESPEN’in enteral nitrisyon tanimi ONS'yi igerir



Yontem hastaya ozel olmalidir
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Enteral beslenme desteqi i¢cin karar
verme sureci

Hastanin enteral beslenme destek uriintine ihtiyaci Hayir Beslenmenin diizenlenmesi, zenginlestirilmesi,
var mi? -> yanlis uygulamalarin diizeltilmesi
Vv Evet
X ™ ; Hayir
Hasta GIS yolu ile beslenebilir mi? -> Parenteral beslenme
\ Evet
o Evet »
Hastanin agizdan alimi var mi? - Agizdan enteral beslenme
‘1' Hayir

Tuple enteral beslenme

2 14
<8-12 hafta ise nazal yol >8-12 hafta ise ostomi
4 14
Aspirasyon riski Aspirasyon riski

v Hayir ¥ Evet v Hayir ¥y Evet

T Postpilorik Postpilorik

Cerrahi

Cerrahi
PEJ/PEG) Jejunostomi

Gastrostomi




Tuple beslenme temel endikasyonlari

« >10 gun sureyle gereksinimin 2%80 alinamamasi

« >1 yas cocuklarda 5 gun, <1 yas cocuklarda 3 gun
icinde oral alim olmayacagi bekleniyorsa

* Engelli bir cocukta beslenme >4 saat/gun zaman
aliyorsa

« Yutma sorunu olan (aspirasyon riski olan)
cocuklar

*ESPGHAN Committee on Nutrition, JPGN 2010;51: 110-122



Ne verelim?

Dogru urun se¢imi



Dogru urun secimi







Uriin secimi hastaya 6zel olmall

Beslenme desteginde;
hastanin yasi,
beslenme durumu,
altta yatan hastaligi,

hastanin ozellik ve gereksinimlerine uygun farkli
icerikli enteral urunler secilir.

Enteral urunler, tibbi amacla uretilmis, icerigi belirli
olan ve hekim kontrolunde tuketilmesi gereken
beslenme urunleridir.



Hastanin yasina gore urun secimi

Agirlik yasi <12 ay olan hastalarda, bebekler icin
uretilmis yuksek kalorili 6zel formulalar kullanilir.

Agirlik yasi >12 ay olan hastalarda, cocuklar icin
uretilmis enteral urunler kullanilr.

Yasi >10 olan hastalarda, ¢ocuklar i¢in uretilmis
enteral urunlere ulagsilamiyorsa erigkinler igin
uretilmis enteral Urunler de kullanilabilir.



Standart/ polimerik urunler

Islevsel bir GIS gereklidir.

Cocuklar icin uretilmis, izokalorik polimerik
formuller, enteral beslenme ihtiyaci olan olgularin
%90°Inin tum beslenme gereksinimini karsilar.

Besin ogeleri hidrolize edilmedigi icin ozmolarite
fizyolojik duzeylere (300 mOsm/L) yakindir.

Fayda-maliyet oranlari iyidir ve iyi tolere edilir.



Hiperkalorik urunler

Hiperkalorik (>1,2 kcal/mL) urunler;

Sivi aliminin kisitlanmasi gereken durumiar (bobrek
yetmezligi, dogustan kalp hastaliklari gibi)

Hiperkatabolik durumlar

Zor beslenen, tedaviye uyum sorunu olan, almasi
gereken miktardan daha az alabilen hastalar



Oligomerik (peptit icerikli) urunler

» Oligopeptitlere (genellikle 2-3 aa) kadar hidrolizasyon ve sistin, tirozin
ve triptofan eklenmesi

« Kismi hidrolize; molekuler agirhigi >3.000 Da igerir
- |leri derecede hidrolize; molekiiler agirligi <3.000 Da
- Elemental (amino asit); amino asitler vardir

Monomerik urunlere gore ozmolariteleri daha duguktur ve daha kolay
absorbe edilirler.

Kolay emilim ve sindirim saglarlar, polimerik urunlere gore pahalidirlar.

Oligomerik urunler orta zincirli trigliseridlerden (MCT) zengin olmalari,
bagirsaktan emilimlerinin daha kolay ve hizli olmasi sayesinde,
toleransin artmasina katkida bulunabilirler.

Tum bu ozellikleri ile, kolestatik karaciger hastaligi, kistik fibrozis gibi
ekzokrin pankreas yetmezligi ve lenfatik sistem bozukluklarinda
kullanilirlar.



Moduler diyet

* Protein,
* Yag, ve
« Karbonhidratlar ayri ayri olarak istenilen
miktarlarda diyete konulur.
* Protein; kompleks, amino asit gibi ayri ayri
bulunabilir.

* KH; laktoz, glikoz, fruktoz, v.s.
* Yag; LCT, MCT, v.s.



Ne kadar verelim?

Enerji
Sivi
Protein
Diger



Primer malnutrisyonda enerji ihtiyaci

Primer malnutrisyonlu ¢cocuklarda, buyumenin
yakalanmasi i¢in gerekli enerjinin hesaplanmasinda
oncelikle saglikli cocuklardaki enerji ihtiyaci
bilinmelidir:

Verilen enerji gunluk gereksinim ve gunluk agirlhik
artisi icin gerekecek miktarda enerji icermelidir.

Malnutrisyonun agirligina gore enerji ihtiyaci
saghikh cocuklara gore 1,5-2 kata varan oranda
daha yuksektir.



Enerji gereksiniminin hesaplanmasi

« Cocugun 3 gunluk diyet listesi ile gunluk aldigi kalori
hesaplanmalidir

« Cocugun agirlik yasi bulunur: Olgiilen agirhgin cinse gore 50
persentile karsilik geldigi yas.

« Boyuna gore ideal agirligi bulunur.

« Agirlik yasi icin onerilen kkal/kg/gun enerji gereksinimi
bulunur.

« Gunluk enerji gereksinimi (kkal/kg/gun) asagidaki formul ile
hesaplanir:

(Agirlik yasi icin 6énerilen enerji) X (Boya gore ideal agirlik : Olgiilen
agirhk)



Primer malnutrisyonda enerji ihtiyaci

Table A-22  Median Heights and Weights and Recommended Energy Intake
Average Energy Allowance (heal)?

Age (yr) Weight Height REE* Multiples

Category or Condition (g (T2 (cme) (in) (healdd) of REE Per kg Per day'

Infants 0005 ] 13 G 24 320 los 630
0.5-1.0 Q 20 71 28 300 Qi B30

Children 1-= 13 29 Q0 35 T40 102 1,300
+—i 20 44 11z 44 Q30 Qo 1,500
710 28 62 132 52 1,130 To 2,000

Males 11-14 45 Q9 157 G2 1440 1.70 55 2,500
15-18 [sla} 145 175 6o 1,760 1.67 45 3,000
1924 T2 Lo 177 To 1,780 1.67 40 2,900
25-350 Ta 174 175 T 1,800 1.ad 3T 2,900
31+ T 170 173 G 1,530 1.30 30 2,300

Females 11-14 46 101 157 G2 1,312 1.67 47 2,200
15-18 35 120 163 G4 1,370 1.ad 4+ 2,200
1o—24 a8 128 164 63 1,350 1.ad 38 2,200
25-350 o3 138 163 G4 1,380 1.55 3G 2,200
31+ [ 143 LG 63 1,280 1.30 30 1,900

Pregnant 1st trimester +0
Znd trimester +200
3rd trimester +200
Lactating 1st 6 mo +300

Znd & mo +500

*Calculation based on FAD equations and then rounded.
“In the range of light to moderate activity, the coefficient of variation is £ 206%.

*Figure i=s rounded.

REE = resting energy expenditure.
Reproduced with permission from Mational Academy of Science. Recommended Dietary Allowances. 10th ed. “Washington (DCh: Mational Academy Press; 1989,

Holliday-Segar formulu
ilk 10 kg icin
11-20 kg arasi i¢in
>20 kg icin

100 mL(kal)/kg

20 mL(kal)/kg

50 mL(kal)/kg



Agir Malnutrisyonda

Enerji gereksiniminin %25-75’ i ile baslanir (ya§|na uygun
besinler / polimerik urunler)

Her gun %10-25 artirip 4-7 gunde istenilen duzeye ulasilir
Haftalik agirlik artisi, gocugun yasina da bagl olarak, 1 kg

Kalori dagilimi: Karbonhidrat : % 50-60
Yag : % 20-30
Protein : % 15-25



Protein gereksiniminin hesaplanmasi

Cocugun agirlik yasi bulunur: Olgiilen agirhigin cinse gére 50
persentile karsilik geldigi yas.

Boyuna gore ideal agirligi bulunur.

Agirlik yasi igin onerilen kkal/kg/gun enerji gereksinimi bulunur.

Gunluk protein gereksinimi (g/kg/gun) asagidaki formiul ile
hesaplanir:

(Agirhik yasi icin 6nerilen protein) X (Boya gore ideal agirlik : Olgiilen
agirhk)



Sekonder Malniitrisyonda Eneriji Ihtiyaci

Sekonder malnutrisyonlu ¢cocuklarda ise, altta
yatan hastaliga uygun olarak enerji gereksinimi
belirlenir.

Hipermetabolik durumlarda (kronik hastaliklar, agir
enfeksiyonlar, gibi) enerji ihtiyaci daha yuksek
iken, aktivitesi az olan ¢ocuklarda (norolojik
sorunu olan, yataga bagimli cocuklar gibi) daha
dusuktur.

1. Koletzko B, et al. 2015. Pediatric nutrition in Practice. Basel:Karger Publishers.



Hedef ne olmalidir?



Hedef nedir?

Beslenme destek tedavisi;

Cocugun boya gore aqirligi %90’a ulasincaya kadar; ya da

Cocugun boya gore aqirlik z-skoru -1’e ulasincaya kadar
surdurulmelidir.

Hedefe ulasildiktan sonra da ¢cocuk tekrar malnutrisyon
gelismediginden emin oluncaya kadar izlenmelidir



Saglikhh cocuklarda normal medyan
agirhik kazanimi (gram/gun)

Yas (ay) Gram/giin kazanim

0-3 26 - 31
3-6 17 -18
6-9 12 - 13
9-12 9

>12 7-9

Yakalama biiylimesi i¢in bu degerlerin 2-3 kati.

Am Fam Physician. 2016;94(4):295-9
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Malniitrisyon Tedavisi Sonrasi Izlem

Malnutrisyonun tekrarlama riski ¢cok yuksektir. Bu nedenle
hasta taburcu olduktan/iyilesme gosterdikten 1 hafta, 2 hafta
ve 1 ay sonra kontrole cagriimalidir.

Daha sonra kontrol araliklari agilarak, 3-6 ayda bir duzenli
olarak en az 2 yil izlenir. Kontrollerde sorun saptanirsa daha
sik kontrole ¢agrilir.

Her gorusmede anneden ¢cocugun saglk durumu,
beslenmesi, oyun aktivitesi hakkinda bilgi alinmali, gocugun
vucut agirhgi, boyu olculmeli, sistemik fizik inceleme
yapilmali, asilari gozden gecirilmelidir.

Anneye dogru beslenme yontemleri ogretilmeli ve cocugun
tekrar malnutrisyona girmesi onlenmelidir.

Manary MJ, et al. Arch Dis Child. 2004;89:557-61.

World Health Organization. Management of Severe Malnutrition: A Manual for Physicians and Other Senior Health Workers. Geneva: WHO, 1999.
WHO Guideline: updates on the management of severe acute malnutrition in infants and children. 2013.

UNICEF. Strategy for improved nutrition of children and women in developing countries. New York: UNICEF, 1990.



Refeeding (yeniden
beslenme) sendromu nedir?



Yeniden beslenme (refeeding) sendromu

« Aclik sonrasi asiri kalori alimi ile ortaya ¢ikan ciddi bir
tablodur

* Protein ve yag katabolizmasi azalmistir, karbonhidrat
metabolizmasi artmistir, insulin artmistir,

« Glikoz, P, Mg ve K hucre icine girer ve plazma duzeyleri
duser

« Na birikimi olur ve hucre icine su girisi artar

« Onlemek icin karbonhidrati kisittamak, beslenmeyi yavas
yavas artirmak (malnutrisyonun agirligina gore
hesaplanan miktarin %25-50’si ile baglamak), kisitli Na
vermek ve K, Mg ve P destegi yapmak gerekir
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Sonug

* Malnutrisyon taramasi ve tanisi igin kullanilan
yontemler hala kesin sonu¢ vermemektedir

« Kullanmasi basit, ucuz, her yerde her zaman
uygulanabilecek yontemler gelistirilmelidir

* Malnutrisyon tanisini kgygp tedavi etmekten cok
daha onemli olan malnutrisyonun olugmasini
engellemektir.

 Kisinin ne zaman hasta olacagini bilmek mumkun
olmadigindan her zaman normal olgulerde olmak
onem tasir

* En sik gorulen hafif malnutrisyondur ki kolaylikla
gozden kacabilir. Halbuki, malnutrisyona bagli
cocuk olumleri (sayi olarak) en ¢cok hafif
malnutrisyonu olanlarda gorulmektedir.
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