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SINDROME DO INTESTINO CURTO

» Definicao:

= Ma-absorgao seguindo resseccao extensa de intestino delgado

= Funcionais x anatomicos

= |ndividualidade - intensidade da ma-absor¢cdo — aparecimento
de sintomas

Vanderhoof JA et al. Pediatr Drugs 2003; 5(8): 525-31.




SINDROME DO INTESTINO CURTO

Caracteristicas gerais

Tamanho do intestino

Adultos — 3 a 8 metros ID (25
a 30 cm - duodeno, 160 a 200
cm - jejuno, restante - ileo)
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Jeejeeboy KN. Can Med Assoc J 2002;
166(10): 1297-1302.
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Caracteristicas

Diferencas entre o intestino
proximal e distal

Adaptacéo pelo ileo a fungao de
jejuno € muito maior do que a
adaptacao jejunal a funcao ileal

Jeejeeboy KN. Can Med Assoc J 2002;
166(10): 1297-1302.
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Regiao de resseccao

= Duodeno: | ferro e folato
= Jejuno: | carboidratos, proteinas, magnésio e calcio

= |leo terminal: | vit. B12 e sais biliares (esteatorréia, | vitas A,
D, EeK)

= lleo colbnica (valvula ileo-cecal): sobrecrescimento bacteriano,
perda do freio ileal (peptideo YY estimulado pela presenca de
gordura e sais biliares — ileo e colon).

Duro D et al. J Pediatr Gastroenterol Nutr 2008; 46: 461-4.
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» Doencgas Associadas:

Precoces Tardias

SIC congénita Trauma
Atresia intestinal Isquemia
Gastrosquise/onfalocele Volvo — anomalias de rotagéo
lleo meconial Doenca de Crohn
Enterite necrosante Tumores
Hirschprung Enterite por radiacao
Invaginagao
Bridas
Faléncia intestinal irreversivel

Vanderhoof JA et al. Pediatr Drugs 2003; 5(8): 525-31.
Goulet O et al. J Pediatr Gastroenterol Nutr 2004; 38(3): 250-69.
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> Fatores prognasticos e sua relacao com a nutri¢ao:

= Extensao da resseccao — criancas com < 30 cm de instestino

residual chance inferior a 40% de independéncia de NP. Kocoshis

S. Evolving concepts and improving prospects for neonates with short bowel
syndrome. J Pediatr 2001; 139(1):5-7.

= Ressecc¢ao distal ao invés de proximal:

- deficiéncia na absorgao de vitamina B12, sais biliares conjugados
— esteatorréia e | absorgao de vitaminas lipossoluveis (A,D,E e K)

- reacao de saponificagdo com AGNS — < absor¢ao de Ca, Mg e Zn.
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> Fatores prognosticos:

= Auséncia da valvula ileo-cecal (sobrecrescimento bacteriano
variavel independente que influencia na duragcao da NPT*) e célon

(producao de AGCC - retencao de Na e agua). Kaufman SS et al. Influence
of bacterial overgrowth and intestinal inflammation on duration of parenteral nutrition in
children with short bowel syndrome. J Pediatr 1997; 131:356-61.

= Doengca no intestino remanescente e/ou incapacidade de
adaptacao (periodo de jejum)

= |dade - resseccoes feitas no periodo neonatal sao mais passiveis

de aumento posterior da extensao intestinal. Weaver LT et al. Small
intestinal lenght: a factor essential for gut adaptation. Gut 1991; 32: 1321-3.




Terapia Nutricional




Objetivos do tratamento

* Promover a autonomia intestinal (adaptagao)

= Corrigir deficiéncias nutricionais

= Prevenir infecgdes e complicagdes hepatobiliares

Duro D et al. J Pediatr Gastroenterol Nutr 2008; 46: 461-4.
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» Terapia nutricional:

* Primeira fase: estabilizacao hidro-eletrolitica e replecao nutricional
com NPT

= Segunda fase: 1 adaptacao intestinal, introducao gradual da NE

(sondas)

= Terceira fase: NE continua é reduzida com introducao de bolus e/ou
alimentos solidos

= Quarta fase: reposicao de deficiéncias especificas de minerais e

vitaminas
Vanderhoof JA et al. J Pediatr Gastroenterol Nutr 2004; 39(suppl 3): 769-71.
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> Terapia nutricional: Primeira e segunda fase

Estabilizacao hidroeletrolitica e Nutricao Parenteral
= Perdas via ostomias: oferta de sodio (80 a 100 mEq/L)
= Nutricao enteral: deve ser iniciada assim que as perdas diminuirem

» Nutricao enteral minima: 0,5 a 1 mL/hora (neonatos) e 2 a 3
mL/hora (criancas maiores), continuo, bomba de infusao

= Diluicao da formula: 7,5 % ou 10 %

» Progressao da NE nao indicada — perda fecal aumentar em mais
de 50 %; perdas > 40 a 50 mL/kg/dia; presenca de substancias

redutoras e/ou pH fecal < 5.5.
Vanderhoof JA et al. J Pediatr Gastroenterol Nutr 2004; 39(suppl 3): 769-71.
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Conteudo de eletrolitos em fluidos corporais em pacientes pediatricos

Fluido Na (mEqg/L) K (mEqg/L) Cl (mEg/L)

Gastrico 20 - 80 5-20 100 — 150

Pancreatico 120 - 140 5-15 40 — 80

Jejunostomia 100 — 140 5-15 90 — 130

lleostomia 45 — 135 3-15 20 — 115

Célon 50 - 80 10 -30 40

Diarréia 10-90 10 - 80

Fonte: ASPEN. Pediatric Nutrition in your pocket. 2002




Sindrome do intestino curto

Marcador funcional

= Citrulina (AA ndo essencial produzido pelos

enterocitos) seus niveis aumentam com tratamento
apropriado

Goulet O. Curr Opin Clin Nutr Metab Care, Volume 9(3).May 2006.304-313




Sindrome do intestino curto

Importancia da atuacdo da equipe
multidisciplinar na reducao da mortalidade

Modi BP. Langer M. Ching YA. Valim C. Waterford SD. Iglesias J. Duro D.
Lo C. Jaksic T. Duggan C. Improved survival in a multidisciplinary short
bowel syndrome program. Journal of Pediatric Surgery 2008; 43(1):20-4.




Nutricao Parenteral - Duragao
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» Tempo para adquirir autonomia intestinal:

= Duragao da NP em 135 pacientes com SIC neonatal

Tamanho do intestino delgado remanescente

Presenca (+) ou auséncia (-) de valvula ileo-cecal

= Grupo mais favoravel:

40 - 80 cm de int. delgado remanescente ( + valvula ileo-cecal)

!

80 % das criancas foram retiradas da NP em 1 ano

Goulet O et al. J Pediatr Gastroenterol Nutr 2004; 38: 250-69.
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Fatores preditivos da duracao da NP > 48 meses em 53 neonatos com SIC
por analise univariada

Fatores > 48 meses (n=10) <48 meses (n=43) p

Diagnostico de atresia int. 80 % 30 % <0,05
Compr. int. delgado < 40 cm 70 % 32 % <0,05
Auséncia valvula ileo-cecal 80 % 32 % <0,05
Ressecc¢ao de colo associada 80 % AR <0,01
Sepse Gram - 70 % 16 % <0,01
Desmame da NP depois (meses) 79 25 15+ 11 <0,01

Goulet O et al. J Pediatr Gastroenterol Nutr 2004; 38: 250-69.




Nutricao Enteral — Tipo de Formula ou
Dieta
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» Nutricao Enteral — Tipo de Dieta:

= Criangcas menores de 2 anos: leite materno, dietas semi-
elementares ou elementares

» Criancas acima de 2 anos: dietas polimericas

Vanderhoof JA et al. J Pediatr Gastroenterol Nutr 2004; 39(suppl 3): 769-71.
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» Terapia Nutricional Enteral:

Tipo de formula - Formulas hidrolisadas x nao hidrolisadas (proteinas do soro)

= 10 criangas (4,08 + 2,45 meses) estudo randomizado, duplo-cego, crossover

= Duracao 60 dias (crossover — 31 dias)

TABLE 2. Characteristics of the patients with short bowel syndrome
Age of Age at start of Reason of Additional

No bowel resection study (week) resection Length of remnant gut problem

1 3™ day of life 6 Volvulus 15 ¢m of jejunum and 15 cm of ileum and colon

2 2™ day of life 3 Volvulus 15 ¢m of jejunum and 15 cm of ileum and colon Cerebral palsy

3 3™ week of life 11 Volvulus 50 cm jejunum and colon Cholestasis

4 4" day of life 3 Volvulus 20 cm jejunum and 10 cm ileum and colon

5 9" day of life 31 Volvulus 9 cm jejunum and descending colon Cholestasis

6 1°* day of life 20 Volvulus 40 cm jejunum and 3 cm ileum and colon

7 2" week of life 15 Jejunal atresia 50 cm jejunum and 3 c¢m ileum and colon

3 2" day of life 13 Jejunal atresia 1/3 of small bowel and colon (below ceacum)

9 1** day of life 24 Gastroschisis 30 cm jejunum and colon from transverse colon Cholestasis
10 2" day of life 32 Jejunal atresia 30 cm jejunum and 30 cm ileum and colon

Ksiazyk J et al. J Pediatr Gastroenterl Nutr 2002; 35: 615-8.
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» Terapia Nutricional Enteral:

Tipo de formula - Formulas hidrolisadas x nao hidrolisadas (proteinas do soro)

[i Ei.n.l_l: Tht: H[ll{l}r - NH -

Lactulose administration (mmol/kg b.w.*) 0.343 + 0.037 (0.341 = 0.020 0.342 + 0.018
Mannitol administration (mmol/kg b.w.*) 0.334 = 0.020 (0.328 £ 0.020 0.334 + 0.020
L/M ratio** 0.85% + 0.85% 0.59% = 0.51% 0.69% + 0.72%

No significant differences were determined by feeding category.

* b.w.. body weight; **L/M%, lactulose/mannitol test (the ratio between the percentage of lactulose
and mannitol urinary recovery); HF**#_hydrolysed formula; NH*#**%_non-hydrolysed formula.

Ksiazyk J et al. J Pediatr Gastroenterl Nutr 2002; 35: 615-8.
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» Terapia Nutricional Enteral:

Tipo de formula - Formulas hidrolisadas x nao hidrolisadas (proteinas do soro)

TABLE 3. Energy intake and resting energy expenditure measured after 30 days of administration of each test formula
HF:X: sfesk NH -

3240 £ 10.6
728 +14.3

105.2 £ 13.1
724 +10.2
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Parenteral energy intake kcal/kg b.w. (kJ/kg b.w. 749 +10.1
Total energy intake kcal/kg b.w. (kJ/kg b.w.) 109.0£11.8
REE** kcal/kg b.w. (kl/kg b.w.) 066.5+134 (.
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No significant differences were determined by feeding Catevow
*b.w., body weight; **REE, resting energy expenditure; HF***, hydrolysed formula; NH**** non-hydrolysed formula.

Ksiazyk J et al. J Pediatr Gastroenterl Nutr 2002; 35: 615-8.
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» Terapia Nutricional Enteral:

Tipo de formula - Formulas elementares em pacientes em pacientes com
intolerancias graves

= 4 criangas (23 meses — 5 anos) com SIC que necessitaram NP prolongada e
recebiam formula extensamente hidrolisada base caseina — hidrolisado até
aminoacidos

= Etiologia: 2 (enterite necrosante); 1 (Hirchsprung); 1 (volvo)

= 3 pacientes sem valvula ileo-cecal

Bines J et al. J Pediatr Gastroenterol Nutr 1998; 26: 123-8.
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» Terapia Nutricional Enteral:

Tipo de formula - Reducao da necessidade de NP em criangas com SIC: impacto de
uma formula completa a base de aminoacidos

Percentage of energy intake received as parenteral nutrition
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Bines J et al. J Pediatr Gastroenterol Nutr 1998; 26: 123-8.
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» Terapia Nutricional Enteral:

Tipo de formula - Reducao da necessidade de NP em criangas com SIC: impacto de
uma formula completa a base de aminoacidos

12 mo before 12 mo after
study formula study formula

Episodes of proven bacterial

sepsis (mean per

patient/year) 3.32.2)
Episodes of suspected sepsis

(mean per patient/year) 53D 4.0 (3.6)
Number of central venous

lines (mean inserted per

patient/year) 25024 1.5{1.0j
Number of inpatient

days/year (n = 3)” 198 (173) 98 (92)
z weight -0.15(1.3) }
z height mean -0.92 (2.4)

“p > 0.05 for all comparisons.

» Patient 2 remained an inpatient due to social reasons not related to
his medical or nutritional therapy and was thus excluded.

Bines J et al. J Pediatr Gastroenterol Nutr 1998; 26: 123-8.




Nutricao Enteral — Duracao da NP

(NE agressiva)
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» Terapia Nutricional Enteral:

Percentual de contribuicdo da nutricdo enteral em periodo de 3 meses como
determinante da duracao da NP

Caracterizagao dos pacientes dos grupos independente (PNI) e dependente (PND) de nutricao parenteral
PNI group (n = 27) PND group (n = 7)

Gestational age (mo) 34.1 = 0.6 35.7 = 1.6
Birth weight (kg) 2.11 £ 0.12 2.7 £ 0.30
Birth length (cm) 44.1 £ 0.9 48.0 = 2.2
Dragnosis

NEC

Atresia

Gastroschisis

Volvulus

Miscellaneous

No significant differences were found between the groups. Means are followed by SEM.

NEC, Necrotizing enterocolitis.

Sondheimer J et al. J Pediatr 1998; 132: 80-4.
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» Terapia Nutricional Enteral:

Percentual de contribuicdo da nutricdo enteral em periodo de 3 meses como
determinante da duracao da NP

Outras caracteristicas de 34 pacientes com ressec¢ao de intestino delgado

PNI group PND group

Residual small bowel (ecm)
Small bowel remaining (%) 5.6 16.3 + 4.2
Daily calories received enterally
at 12 wk AA (%) : 10.3 + 4.1
[CV present (%) 43 NS
Cholestasis™ (%) 67 57 NS
Infections per patient while
receiving PN 29 =04 6.8+ 1.7 <0.05
[nfections per month of PN 0.21 « 0.03
lr\\.'i‘l'l'ﬁ'—ﬁt‘\'t.“'} ;)Ell]t’f‘l_\; {N'_‘i_"cl[‘"i_‘ il"lll‘._‘i"ﬂ_'nilc]]l Kjl‘ I)Nr {ﬂ'li.i seven |‘L’TT|¢"1‘|I] (il.‘l}i.'l1i{1_’|1l on Il:\:. .\‘il_'.:ll]f‘; are t‘()l"
lowed by SEM.
AA, .-'\diu;lcd age (age after the expected term delivery date); /CV, ileocecal valve.
“Cholestasis is considered direct bilirubin greater than 34.2 umol/L (2.0 mg/dl).

Sondheimer J et al. J Pediatr 1998; 132: 80-4.
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> Terapia Nutricional Enteral:

Expected Percent of Patients on P.N.

Percentual de contribui¢ao da nutri¢cao enteral
em periodo de 3 meses como determinante da

= 0 6 12 18 24 30 36
duragao da NP Months of PN,

50% Enteral at 3 Months

Tempo de duracéao da NP em funcgéao da
oferta calorica enteral em 3 meses

Expected Percent of Patients on P.N.

Agressividade na oferta enteral como
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Sondheimer J et al. J Pediatr 1998; 132: 80-4.
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> Tratamento:

SINDROME DO INTESTINO CURTO

Reposicao de minerais, vitaminas e oligoelementos - via oral

Substancia

Preparado

Quantidade/dose

Apresentacéao

Vitaminas
lipossoluveis

Polivitaminico

2 X RDA

Gotas ou xarope

Vitamina B12

Rubranova

0,9 a 1,2 mg/dia

(1000 Ul = 0,4 mL IM) cada

1 a 3 meses

Ampolas de 2 mL com 5000
e 15000 Ul

Calcio e fosforo

Fosfato Tricalcico

Ca =500 mg/dia (1 -2a),

800 mg/dia (3-8 a)

Fosfato tricalcico 12,9 g (1
mL = 40 mg Ca)

Magnésio ou
magnésio
bisglicinato quelato

Pidomag
Magnésio Chelazome

80 mg/dia (1-2a)
130 mg/dia (3-8a)

Flaconetes com 10 mL (1,5
g) ou 100 mg de Mg/g (10 %)

Zinco

Quelato com
Arginina, histidina ou
bis-glicinato

2mg/kg/dia (max. 20 mg)

Xarope taste free (5 mg
Zn/mL)

Quelato com tirosina,
lisina ou bis-glicinato

0,2 mg/kg/dia
(max. 4 mg)

Xarope (0,5 mg/,mL)

Selénio

Selénio Glicinato
complexo

2 a 3 mcg/kg/dia

0,2 % (2 mg Se/q)
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» Tratamento coadjuvante e terapia medicamentosa:

= Colestiramina (resseccao ileal)
= Bloqueadores H2
= Hormonio de crescimento (GH)

= Fator epidérmico de crescimento (urogastrona) — horménio
peptidico secretado pelas glandulas salivares [/ céls.
Enteroendocrinas

*** promissor em associagdo com glutamina (estimula a
proliferagao do epitélio intestinal)
Scolapio JS. Curr Opin Gastroenterol 2004; 20:143-5.
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» Tratamento coadjuvante e terapia medicamentosa:

= Loperamina

= Octreotide (analogo da somatostatina com propriedades
anti-secretoras) — nao indicado em criangas (< GH)

= Glucagon-like peptideo 2 — Jeppsen PB et al. Glucagon-like peptide 2
improves nutrient absorption and nutritional status in short bowel patients with no
colon. Gastroenterology 2001; 120: 806-15

Scolapio JS. Curr Opin Gastroenterol 2004; 20:143-5.




Perspectivas

GLP2: horménio secretado pelas células enddcrinas intestinais (ileo terminal e

colon) em resposta a nutricdo enteral (Drucker DJ. Biological actions and therapeutic
potential of the glucagon-like peptides. Gastroenterology 2002; 122:531-544)

Funcoes:

= Previne a atrofia intestinal durante a NP (aumento do crescimento de vilosidades e
criptas)

= Retarda o esvaziamento gastrico

= Reduz as secregdes gastricas

= Melhora a perfusao intestinal

= Aumenta o crescimento do instestino delgado e colon

= Estudos em adultos (0.03 a 0.15 mg/kg/dia — Gattex - teduglutide) — significativa
melhora na absorc¢ao intestinal. (Jeppesen PB et al. Gut 2005; 54: 1224-31)
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» Tratamento coadjuvante:

GH + Glutamina + Dieta - Metanalise

Clinical evidence of growth hormone, glutamine and a
modified diet for short bowel syndrome: meta-analysis of

clinical trials.

Zhou Y et al.
Asia Pac J Clin Nutr 2005; 14(1): 98-102.
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GH + Glutamina + Dieta (> CH e < gordura) - Metanalise

Table 1. Characteristics of studies included in meta-analysis of growth hormone, glutamine and a modified diet for short
bowel syndrome

; Growth oo ,

ALBE hormone S HLAmINS HCLF Diet

(vyear) : (g/kg/day)

(mg/kg/day)

Byrne’ 1995 Clinical trial Range, 28~68 0.14 OR: 0.63 YES
Mean, 43 PE: 0.42

Byme® 1995 Clinical trial Range, 24~68 2 OR/PE: 0.6 YES
Mean. 44

Li N 1997 Clinical trial Range, 55~67 PE: 0.6 YES
Mean, 60

Ellegard’ 1997 Double-blind RCT Range, 30~72 None YES
Mean, 49

Scolapio® 1997 Double-blind RCT Range, 39~69 : OR: 0.63
Mean, 48.4

St:f.}]apio5 1999 Double-blind RCT Range, 39~69 1e OR: 0.63
Mean, 48.4

Szkudlarek® 2000 Double-blind RCT Range, 32~74 12 ORJ/PE: 00.56
Mean, 47

Jeppesen’ 2001 Double-blind RCT Range, 32~74 il s OR/PE: 0.56
Mean, 47

Scolapio” 2001 Double-blind RCT Range, 42~73 Nc OR: 0.45
Mean, 65.5

Zhu W' 2002 Clinical trial Range, 9~67 053 OR: 0.6
Mean, 38.5 PE: 0.3

Seguy' 2003 Double-blind RCT Range, 19~51 ] None
Mean, 35

Wu GH '~ 2003 Clinical trial Range, 7~68 PE: 0.3

. Mean, 38

Wilmore 2003 Double-blind RCT Range, 18~75 0. OR: 0.49

Mean. 50

Zhou Y et al. Asia Pac J Clin Nutr 2005; 14(1): 98-102.

Author Year Study design
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GH + Glutamina + Dieta - Metanalise

100 Meta-analysis of clinical trials on effects of growth hormone, glutamine and dict on short-bowel syndrome

Table 2. Results from meta-analysis of growth hormone, glutamine and a modified diet for short bowel syndrome

Outcome Studies

Participants

Statistical method

Effect size (95% Cl)

/)

Body weight

Stool output

Lean body mass

Fat mass

Absorption of energy
Absorption of carbohydrates
Absorption of fat
Absorption of nitrogen 2
Absorption of D-xylose .
Off TPN 45111

{6 IS B )

-1

b PR T S PV 1
L

bt b

)
S

105
39
60
60
40
60
40
40
92
121

WMD (fixed)
WMD (fixed)
WMD (fixed)
WMD (random)
WMD (random)
WMD (fixed)
WMD (random)
WMD (fixed)
WMD (fixed)
OR (fixed)

2.44 [1.62, 3.27]

-376.49 [-600.35, -152.63]
]

2.16 [0.91. 3.4
-1.50 [-3.48, 0.48]

22.22.17]

6:211[5.27, 7,15]
7.16 [-2.95, 17.28]
10.83 [5.22, 16.44]
0.37[0.29, 0.44]
64.63 [15.51, 269.22]

<(.00001
0.001
0.0007
0.14
0.32
<0.00001
0.17
0.0002
<0.00001
<0.00001

Abbreviations: TPN, total parenteral nutrition.

Zhou Y et al. Asia Pac J Clin Nutr 2005; 14(1): 98-102.
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» Tratamento coadjuvante:

GH + Glutamina + Dieta - Metanalise

Clinical evidence of growth hormone, glutamine and a modified
diet for short bowel syndrome: meta-analysis of clinical trials.

Zhou Y et al. Asia Pac J Clin Nutr 2005; 14(1): 98-102.

Conclusao: tratamento combinado com baixa dose de GH, GLN
e dieta (> CH e < LIP) é efetivo em pacientes com SIC, sem
eventos adversos significativos. Especialmente em criancas,
ha necessidade de ampliar numero de estudos com tamanho
amostral adequado e desenho correto.




Muito Obrigada !




