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ODbjetivo

= Discutir as repercussoes precoces, tardias
e na vida adulta do CIUR.
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Definicao

= Faléncia do feto em alcancar seu potencial
de crescimento.

g



Cconceltos

= CIUR: faléncia do feto em alcancar seu
potencial de crescimento. Independe do
percentil do peso ao nascer

= PIG: peso ao nascimento abaixo do percentil 10
para aquela idade gestacional

= Baixo peso: peso ao nascer < 2500g

g



Caracteristicas

Periodo do insulto Cedo Tarde

Incidéncia 20-30% 70-80%

Etiologia Disordens genéticas Insuficiéncia utero
Infeccdes congénitas placentaria

Numero de ceélulas Reduzido Normal

Tamanho das células Normal Reduzido

Antropometria Reducao em todos os Reducao no peso
parametros E e PC normais

Aspecto de desnutricio Menos pronunciado Mais pronunciado

Prognaostico Pobre Bom




Etiologia

Figure 1. IUGR can be the result of maternal, fetal, placental, genetic cause or can be combination of either of the combination. (Copyright images
Deepak Sharma).




Tipos

= Simétrico
= Assimetrico
= Misto




Repercussoes neonatais

Persistent pulmonary
\ o -_____,_—l*
" Hypoglycemia/Hyperglycemia
r ( W /__,..)r
=TS

Feed intolerence/Necrotizing 1_#‘\._*
Enterocolitis (NEC) /), Polycythaemia/
Hyperviscosity

Renal dysfunction |Reaeae, _ —~~ Intrauterine
\ fetal death

Pulmonary
Haemormrhage

liate neonatal complications seen in intrauterine growth restricted neonates. Figure Copyright Deepak Sharma.
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Repercussoes neonatais
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Repercussoes neonatais
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Repercussoes neonatais

= RN ALM




Repercussoes neonatais
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Repercussoes neonatais
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Repercussoes neonatais

Surfactante sim nao
Ventilacao sim nao
mecanica

PCA sim nao
DBP sim nao
ROP grau 3 + grau 1

fotocoagulacao

HMG nao nao

Dias de internacao 111 dias 49 dias



Assisténcia nheonatal

g

= Suporte
ventilatorio

= Nutricao agressiva
* Protecao SNC




Repercussoes tardias

= Déficit de crescimento
= Déficit neuroldgico

= Doencas cronicas na vida
adulta - DoHaD




Repercussoes tardias

Postnatal growth in preterm infants and later health outcomes:
a systematic review

Ken K. Ong (publications@ilsieurope.be)’, Kathy Kennedy”, Euridice Castaneda-Gutiérrez”, Stewart Forsyth®, Keith M. Godfrey®, Berthold Koletzko®,
Marie E. Latulippe’, Susan E. Ozanne®, Ricardo Rueda®, Marieke H. Schoemaker'®, Eine M. van der Beek", Stef van Buuren'’, Mary Fewtrell®

= 49 estudos publicados entre 2003-2013;
= Objetivo: associacao entre

= crescimento pds-natal X DNPM

= crescimento pos-natal X doencas metabdlicas
futuras.
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Influence of weight gain on later cognition
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Figure 2 Gain-outcome graph of weight gain and cognition. Each row indicates a study result. The label on the vertical axis is the name of the study. Age is on the
horizontal axis. The bar in each row codes the period in which weight gain occurred. The half-open drde indicates the age at which the outcome was measured, and the
label describes the type of outcome. The number of children in the study & printed in the bar. A red bar indicates a significant positive association. A grey bar indicates

pre. no significant association.




Repercussoes tardias

Influence of head circumference gain on later cognition
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Figure 3 Gain-outcome graph of head circumference and cognition. Each row indicates a study result. The label on the vertical axis is the name of the study. Age is on
the horizontal axs. The bar in each row codes the period in which head arcumference growth occurred. The half-open drde indicates the age at which the outcome was
measured, and the label desaibes the type of outcome. A red bar indicates a significant pesitive assodation A grey bar indicates no significant association.
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Postnatal growth in preterm infants and later health outcomes:
a systematic review

Ken K. Ong (publications@ilsieurope.be)’, Kathy Kennedy”, Euridice Castaneda-Gutiérrez”, Stewart Forsyth®, Keith M. Godfrey®, Berthold Koletzko®,
Marie E. Latulippe’, Susan E. Ozanne®, Ricardo Rueda®, Marieke H. Schoemaker'®, Eine M. van der Beek", Stef van Buuren'’, Mary Fewtrell®

Resultados:

= 19 estudos observacionais: associacao positiva

entre ganho de peso e melhora do DNPM entre
12 meses a 21 anos;

= 16 estudos observacionais: associacao positiva
m entre crescimento do PC e melhora no DNPM.

-~



Repercussoes tardias

| Journal of Child Neurology
Volume 22 Number 5

May 2007 S580-387

|Original Article

© 2007 Sage I"uhlic;‘:l'i(?ni;
Neurodevelopmental Outcome of Children O tpen sapputecom
- ™ - hosted at
With Intrauterine Growth Retardation: http./fonline.sagepub.com

A Longitudinal, 10-Year Prospective Study

Yael Leitner, MD), Aviva Fattal-Valevski, MD, Ronnv Geva, PhD, Rina Eshel, PhD,
Hagit Toledano-Alhadet, MD, Michael Rotstein, MD, Haim Bassan, MD,
Bella Radianu, RN, Ora Bitchonsky, BA, Ariel ]J. Jaffa, MD, and Shaul Harel, MD

= Estudo longitudinal prospectivo
= 123 RN com CIUR assimétrico / 63 grupo controle
= DNPM: 9 aos 10 anos de idade

= Objetivo: avaliar fatores preditivos de melhora do
DNPM em RN com CIUR
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Table 2.  Developmental Outcome in Children With

Intrauterine Growth Restriction and Controls

Intrauterine
Growth
Developmental Restriction Control
Parameter n=123) (n=63) P
Neurodevelopment® 8§5.9+9.6 91.2 £ 5.1 <.001
1Q° 98.39+12.9 107.5 + 10.4 <.001
School achievement® 588.6 £ 80.2 636.63 + 55.7 <.001

a. Percentage ol optimal items.
b. Estimated 10Q.

c¢. Kauffman Assessment Battery for Children school achievement.



Repercussoes tardias

Table 5. Correlation of Somatic Growth Status in Children With Intrauterine Growth Restriction With
Developmental Parameters at 9 to 10 Years of Age

Somatic Growth Status Neurodevelopment* P Q" P
Optimal catch-up® at 2 y (n = 36, 44%) 88.54 +5.8 103.54 + 10.3

Suboptimal vzr:atv:rh—up‘i at 2y (n= 46, 56%) 85.8+ 14.9 NS 97.5+ 14.9 <.05
Optimal catch-up at 9-10 y (n = 86, 72% 88.37 £5.9 101.1 £ 10.9

Suboptimal catch-up at 9-10 y (n = 35, 28%) 80.06 £ 13.8 <.005 91.5+15.2 <.005

a. Percentage ol optimal items.

b. Estimated 1Q.

c. Optimal catch-up (>10th percentile in weight, head circumference, and height).
d. Suboptimal catch-up (<10th percentile in one or more biometric parameters).




Repercussoes tardias

n=19 (15%)

B Suboptimal®
Optimal

n=104 (85%)

*Suboptimal = I(Q < 85

Figure 2. Cognitive outcome of intrauterine growth restriction group

m{n =123).
<P
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IC)rifrinal :irti(‘le | Journal of Child Neurology
= Volume 22 Number 5

May 2007 S580-387

© 2007 Sage I"uhlic;‘:l'i(?ni;
Neurodevelopmental Outcome of Children O tpen sapputecom
- ™ - hosted at
With Intrauterine Growth Retardation: http./fonline.sagepub.com

A Longitudinal, 10-Year Prospective Study

Yael Leitner, MD), Aviva Fattal-Valevski, MD, Ronnv Geva, PhD, Rina Eshel, PhD,
Hagit Toledano-Alhadet, MD, Michael Rotstein, MD, Haim Bassan, MD,
Bella Radianu, RN, Ora Bitchonsky, BA, Ariel ]J. Jaffa, MD, and Shaul Harel, MD

Resultados:
= Score inferior na coordenacao motora

= QI inferior em relacao ao grupo controle, com
dificuldade de memoaria, funcéo visual e de
aprendizado

= Dificuldade na leitura




Repercussoes tardias

Cognitive and Behavioral
Outcomes of Intrauterine Growth
Restriction School-Age Children

Juncao Chen, PhD, Pingyang Chen, PhD, Tao Bo, PhD, Kaiju Luo, PhD

= 8 estudos: QI verbal e QI performance

= 6 estudos: desempenho comportamental

= Objetivo: estimar o efeito do CIUR no desempenho
cognitivo e comportamental na idade escolar

g
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TABLE 2 Studies That Reported on Verbal I) Score and Performance IQ Score Data in Children With IUGR

Studies Mo. Participants Verbal I) Score® Verbal 1) SMD (95% CI) Performance 1Q ScoreP Performance 1Q SMD
(95% CI)

McCarton et al,'! 1996 SGA 85 85.2 (15) —0.30 (—0.55 to —0.04) 88.1 (14.4) —040 (—0.65 to —0.14)
AGA 206 90.1 (17.1) 94.3 (18)

Sommerfelt et al,'s 2000 SGA 338 102 (15) —020 (—0.35 to —0.05) 108 (19) —028 (—043t0-012)
AGA 335 105 (15) 112 (14)

Frisk et al,'* 2002 SGA 71 103.9 (13.2) —0.40 (—0.94-0.15) 107.7 (16) —0.44 (—0.99-0.11)
AGA 18 108.9 (8.7) 114.6 (13.8)

Hollo et al,'® 2002 SGA 106 90.8 (12.4) —0.30 (—0.57 to —0.03) 94.9 (12.8) —0.46 (—0.73 to —-0.19)
AGA 103 942 (10) 100.8 (12.8)

Tideman et al,'® 2007 SGA 19 94.5 (15.3) —0.51 (—=1.12-011) 98.0 (16.1) —0.62 (—1.24-0.00)
AGA 23 101.7 (13.3) 107.7 (15.2)

Martinussen et al,?' 2009 SGA 49 82 (17) —0.06 (—0.44-0.32) 85 (20) —0.31 (—0.69-0.08)
AGA 57 83 (186) 101 (19)

Morsing et al, 25 2011 SGA 34 838 (17.3) —0.76 (—1 .26 to —0.27) 79.3 (16.0) —0.48 (—0.96-0.01)
AGA 34 96.0 (14.9) 87.2 (17.2)

Tanis et al,2* 2012 SGA 28 95 (13.6) —0.15 (—-0.68-0.37) 92.1(15.1) 98.6 (12.4) —0.48 (—0.99-0.07)
AGA 28 97.2 (15.1)

Total SGA 730 —0.26 (—0.36 to —0.16) —0.36 (—0.46 to —0.25)
AGA 804

P =.0001 =.0001

#Values are expressed as mean (3D).
EValues are expressed as mean (SD).
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Intrauterine Growth-Restricted Neonates Born
at Term or Preterm: How Different?

Haim Bassan, MD%, Orit Stolar, MD*, Ronny Geva, PhD#*', Rina Eshel, PhD%,
Aviva Fattal-Valevski, MD?*, Yael Leitner, MD*, Maya Waron, MSc*,
Ariel Jaffa, MD™, and Shaul Harel, MD*

= Estudo prospectivo

= 114 pretermos / 193 termos com CIUR

= DNPM ao nascimento, com 2 anos e 6 anos

= Objetivo: comparar DNPM de RN com CIUR
prematuros (31-36 semanas) com RN termo

g
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Table 3. MNeonatal outcomes of term and preterm intrauterine growth restriction

Preterm Intrauterine Growth Restriction: Term Intrauterine Growth Restriction:

Clinical Factors

Number ( % ) or Mean £ 5.D.

Number ( %) or Mean £ 5.D.

Gestational age (wk) 3448 £ 1.63 3Rs2 £ 1.12
Birth weight (g) 1473 + 310 2003 4+ 235
Birth length (cm) 40.58 + 330 4457 £ 2.77
Head circumference (cm) 28.78 £ 1.63 31.22 £ 1.36
Cephalization index 203+ 039 150 +0.15
Male sex 4113 (41.6) TS/193 (39)
Low Apear scores at | min 12110 (109 14/185 (7.6
Low Apegar scores at 3 min 102 /187 (0.5)
Resuscitation in delivery room 9106 (8.5) Of188 (4.8)
Respiratory distress syndrome S07 4.7 4186 (2.2)
MNeonatal infection 14/107 (13.1) 1OF186 (5.4)
Ventilatory assistance 9106 (8.5) 4186 (2.2)

Metabolic or blood disturbance
Hyperbilirubinemia

24/107 (22.4)
T3/103 (70.9)

29/187 (15.5)
BT/1E3 (47.5)

Temperature disturbance 107 2.8 4186 (2.2)
Umbilical catheterization 13/107 (12.1) T8 (3.8)
Apneic episodes 11107 (10.3) 11/185 (5.9
Neonatal neurobehavioral score 8604 + 11.38 9287 +£923

P Value

0.001
0.001
0.001
0.001
0.001
036
022
0.15
0.15
0.20
0.02
0.01
0.09
0.001
0.50
0.01
0.13
0.001

The compar son of dichotomous variables was performed using the Fisher exact test, and the comparison of continuous variables was performed using an

unpaired r test. The cephalization index comprises the ratio between head circomference (centimeters) and birth weight (g) x 107
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Table 4. Sequential neurologic and cognitive outcome examinations of intrauterine growth-restricted term vs preterm neonates

Intrauterine Growth Restriction at 31-36 Intrauterine Growth Restriction
Weeks of Gestational Age: Number at Term: Number (%)
Clinical Factors (%) or Mean = 5.D. or Mean + 5.1,

Examination at age 2 years

Number of subjects 70 110

Apge at time of testing 214 £ 0.14 2,10 4+ 0.28

MDI scores 98.90 + 17.47 U7.66 + 2035

Low MDI score (<83) 17/60 (28.3%) 32/1100(29.1%)

Neurodevelopmental scores 88.19 £ 821 89.53 £ 7.28
Examination at 6 years of age

MNumber of subjects 76 125

Age at time of testing 632 £ 0.71 6.20 £ 0.74

IQ) scores 104.31 4+ 15.22 104.88 + 1648

Low [0 (<85) 776 (9.2) 13/125(10.4)

Neurodevelopmental scores 8381 £+ 1092 83.36 + 984

P Value

.68
0.38
0.23

0.81
0.49

0.22

The comparison of dichotomous variables was performed using the Fisher exact test, and the comparison of continuous variables was performed using an

unpaired ¢ test.

Abbreviations:

Cephalization index = Ratio between head circumference (cm) and birthweight (g) = 10°
IQ = Intelligence quotient

MDI = Mental Developmental Index
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Intrauterine Growth-Restricted Neonates Born
at Term or Preterm: How Different?

Haim Bassan, MD¥*, Orit Stolar, MD¥*, Ronny Geva, PhD*', Rina Eshel, PhD%,
Aviva Fattal-Valevski, MD®*, Y_j._u'.l Leitner, MD*, Maya Waron, MSc™,
Ariel Jaffa, MD™, and Shaul Harel, MD*

Resultados:
= ComplicacOes pos-natais foram mais comuns nos RN com

CIUR prematuros
= O escore de desenvolvimento neurologico no periodo neonatal

foi menor nos RN com CIUR prematuros
= O desenvolvimento neuroldgico aos 2 e 6 anos foram

semelhantes




Repercussoes na vida adulta

Parkinsonism/

Lung abnormalities—
Alzihmer disease

reactive airways disease

Metabolic

Immune dysfunction
Syndrome X
-
'3 Tybe 2 diabetes

= 2 - 5 =S Hypertension/obesity
- 4 { Metabolic programming/Epigenetic

modification in antenatal period )

e Ischemic Heart
> disease/Stroke
s | Postnatal abnormal nutrition
PCOD/premature
pubarche

Renal/Hepatic
disease

Adult male and female J

IUGR Neonate ] Depression, anxiety,

. bipolar disorder,
Social problems/ schizophrenia

Poor cognitive
performance

Cancer/
Short life span Hypercholesterolemia

Figure 8. Figure showing various adult disease the IUGR infant is prone to develop in his adulthood as per "Developmental origin of health and diseases
(DoHaD)". IUGR infants undergoes epigenetic modification in-utero and postnatally have abnormal nutrition and growth leading to various disease of
adulthood in these infants. Figure Copyright Deepak Sharma.
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Poor fotal growti
ILGR fatus

Le=s B cell in fatal
pancroas

Poor fetal uptake of
glucosa and amino
acid from motbhar

Poor fatal growth
{Epigenatic
modification)

Postnatal excessive
niutrition

Abnormal postnatal
growth (obasity)

Adult with decreased B
call of pancreas

Figure 9. Barker Hypothesis [ Thrifty phenotype) explainng the Fetal Origin of Adult Disease (FOAD) or "Developrental ongn of health and diseases
(DoHal)" n WMGR infants. Figure Copyright Deepak Shama.
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Modificacoes epigenéticas

!l

Nutricao pos natal excessiva

3

Habitos de vida inadequados

3

m DoHaD
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Fetus diagnosed antenatally IVGR

.

Confirm IUGR posinatally with anthropomatry at birth
(symmeiricallasymmeiricalMixed)

v

Sea for clinical featuras of
IUGRimalformationsMORCH infection/syndroma

Monitor the infant for immediate short term complication

Discharge the infant and keap in follow up

Anthropometric maasuremeant in follow up monthly for iniial
6 momnth and than 2 monthly for next 2 years.
Plot anthropomeatry gain pattem on WHO growth chart and see

fior deviation in expected growth cantila

Obsarve for any minor/major naurcdevelopmental abnomalitios,
growth alteration in school age

Yearly blood prassure measuremant/growth pattem and
close obsarvation for Fetal origin of adult disease (FOALD)

Follow IUGR infants fill 5th to Gih dacade of Iifie for FOAD

Figure 10. Fellow up programme of infants who are born with
intrauterine growth restriction. Figure copyright Deepak Sharma.
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Repercussoes na adolescéncia

Muito obrigada!!
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