Mesa Redonda: Aspectos practicos en el manejo
ambulatorio de la fibrosis quistica

El seguimiento nutricional de un
nino con fibrosis quistica:
ées importante?
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Seguimiento Nutricional

Pediatra

Rol fundamental en los primeros anos de vida

Determinantes en el crecimiento

|

Afectacion pulmonar



Nutricion

Concepto de «riesgo nutricional»
Afectacion del crecimiento temprano
Beneficios de la pesquisa neonatal
Intervenciones tempranas

Nutricion Enteral



Estado nutricional temprano y funcion pulmonar

B Diferentes estudios han demostrado la asociacion entre el estado
nutricional en los primeros afios de vida y la funcion pulmonar y/o
sobrevida. Zemel 2000, Peterson 2003

B Estudios a largo plazo demostraron gue:
El mejor estado nutricional temprano se asocia a largo plazo con
mejor funcion pulmonar Konstan 2003
La baja talla se asocia con peor sobrevida Beker, 2001.

Los nifios que sostienen su Z-score de nacimiento a los dos afios
mantienen mejor funcion pulmonar a los 6 afios Lui 2003



Impacto de la afectacion nutricional temprana sobre la
funcion pulmonar en pacientes con fibrosis quistica

Finocchiaro, J.; Fernandez, A.; Segal, E., y cols., 2008.
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Better Nutritional Status in Early Childhood Is Associated with Improved
Clinical Outcomes and Survival in Patients with Cystic Fibrosis

Elizabeth H. Yen, MD', Hebe Quinton, MS?, and Drucy Borowitz, MD®
J Pediatr 2012

Estudio prospectivo de 3142 pacientes (CFFR)
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Better Nutritional Status in Early Childhood Is Associated with Improved
Clinical Outcomes and Survival in Patients with Cystic Fibrosis

Elizabeth H. Yen, MD', Hebe Quinton, MS®, and Drucy Borowitz, MD*
J Pediatr 2012
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Riesgo nutricional

e Alteraciones nutricionales al momento del
diagndstico

* Mutaciones severas

 Enfermedad pulmonar precoz (P. aureginosa)
* Deficiencias nutricionales tempranas

* Manejo de la malabsorcion

 Alteraciones en el metabolismo de la glucosa



FIBROSIS QUISTICA

Mean CDC Weight Percentile
Fad
A

—a— GMS ";leuere" —a—GMS "Young Mild'

<] 1 P 3 4 5 [+ 7 8 9 mw 17 12 13 14 15 16 17 18
Patient Age (years)

n=_| 86 | 137 | 16212001222 | 252 12651281 | 20602011 2051 2861 274) 269 2458 | 2371 226 | 1941 1786
= | 35 | 74 1031351161 (17611911217 (23231249262 |272]| 2686 296]) 300) 305] 306 | 2948 | 285

Intervenciones Nutricionales Trastornos funcionales int.
Dieta Alteraciones glucémicas
Conducta Alimentaria Enfermedad d6sea

Nutricion Enteral Trastornos psicoldgicos




FQ: seguimiento nutricional

Efectos de la pesquiza sobre la nutricion

EVALUACION CLINICA-FUNCIONAL DE NINOS CON FIBROSIS QUISTICA
(FQ) DETECTADOS POR PESQUISA NEONATAL O POR SINTOMAS
CLINICOS: CUATRO ANOS DE SEGUIMIENTO

2005 2006 2007 2008
z y4 z y4 z

ZIMC | Lo | VEF | e | pps | VEFs | ZIMC | o | VEF, | zIMC | o | VEF,
P 0,18 | -0,21 | 9%6% | 0,44 | -0,28 | 86% 0,12 0,07 95% | -0,07 0,06 93%
S -0,17 | -0,95 | 88% | -0,50 | -1,01 | 76% | -050 | -0,80 | 83% | -0,45 | -0,80 | 76%
*P 0.05

Variables Grupo P Grupo 5 p

Edad al diagndéstico (afios) 0,16 +0,13 1,03 +1,23 0,002
Edad derivacién (afios) 0,98 £ 1,69 1,28 £ 1,25 0,5

Arch Argent Pediatr 2009;107(5):430-435




JAMA Pediatrics | Original Investigation

Effects of Diagnosis by Newborn Screening for Cystic Fibrosis
on Weight and Length in the First Year of Life

Daniel H. Leung, MD; Sonya L. Heltshe, PhD; Drucy Borowitz, MD; Daniel Gelfond, MD; Margaret Kloster, M5;
James E. Heubi, MD; Michael Stalvey, MD; Bonnie W. Ramsey, MD; for the Baby Observational and Nutrition Study
(BOMUS) Investigators of the Cystic Fibrosis Foundation Therapeutics Development Metwork
JAMA Pedigtr. 2017:171(5)-546-554.

Conclusion:

“Desde que se inicid la realizacion de la pesquisa neonatal se
ha observado una normalizacion del peso durante el primer
afno de vida pero la baja talla continta siendo frecuente en

esta poblacion”



Effects of Diagnosis by Newborn Screening for Cystic Fibrosis
on Weight and Length in the First Year of Life
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Lactantes en “riesgo nutricional”

JAMA Pediatr. 2007:171(6)-546-554.



Effects of Diagnosis by Newborn Screening for Cystic Fibrosis
on Weight and Length in the First Year of Life

Observaciones del estudio BONUS:
Riesgo para fallo de crecimiento: 13% BP, 24% BT

* Riesgo de bajo peso asociado a colonizacion temprana
con P aureginosa

e I|dentificacion de la Inflamacidon como causa comun
tanto del fallo de crecimiento como sobre el impacto
en la la funcion pulmonar



Effects of Diagnosis by Newborn Screening for Cystic Fibrosis
on Weight and Length in the First Year of Life
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* Efecto de la Inflamacion como disruptor del axis del IGF-1

* Deficiencia del IGF-1 asociada con las mutaciones mas severas
del CFTR, incluso en neonatos. (Rogan 2010) ——



Nutritional status the first two vears of life in cystic fibrosis

Diagnosed by newborn screening

Journal of Pediatric Gastroenterology and Nufrition, Publish Ahead of Print

DOI: 10.1097/MPG.0000000000001956

A pesar de la pesquisa, 25 % de baja tallay
15 % de bajo peso se observo en ninos con IP

* El mejor estado nutricional a los dos afios se asocio con el
comienzo del tratamiento antes de 1.2 meses y
la no presencia precoz de sintomas respiratorios

e Los diferentes parametros nutricionales se normalizaron
salvo la excrecion de Sodio y los niveles de Vitamina D



Recomendaciones de ingesta de Sodio

e 12.6 mEqg (1/8 cucharada de té)/dia desde el
nacimiento a los 6 meses

e 25.2 mEq (1/4 cucharada de té)/dia a partir de los 6
meses hasta garantizar una buena ingesta de sal con
la alimentacion

El Sodio es un nutriente Tipo Il,
su deficiencia es una limitante ‘1
importante del crecimiento ;


https://www.google.com.ar/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwjq3JekgszaAhXCD5AKHT8bApUQjRx6BAgAEAU&url=https://www.pinterest.co.kr/pin/637963103437053212/&psig=AOvVaw1Hgtou-N73Zpy2zei0bvPG&ust=1524422379676343�

Vitamin D: efectos anti-microbianos y
anti-inflammatorios in vitro

Efectos Efectos anti-inflammatorios
antimicrobianos
Incrementa la produccion de Disminuye la produccion de
péptidos antimicrobianos citoquinas proinflamatorias TNF-a,
(LL-37, b-defensins) IL-6 y IL-8
Induce la produccion de Induce la produccion de citoquina
oxido nitrico (NO) anti-inflammatoria IL-10

Potencia los efectos anti-
inflamatorios de los corticoides.

Herscovitch K et al. Paed Resp Reviews 15 (2014) 154-162 157



Impact of vitamin D supplementation on markers of
inflammation in adults with cystic fibrosis hospitalized for a
pulmonary exacerbation

Eur J Climn Nutr. 2012 September ; 66(9): 1072-1074.
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Megadosis de 250.000UlI Vitamina D disminuyo en un 50% el a-TNF y en un 64% la IL-6.



Vitamin D Deficiency Is Associated with Pulmonary Exacerbations

In Children with Cystic Fibrosis

Suficiente = 30ng/L
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Vitamina D en FQ: Guias de la CFF

— Monitoreo anual
— Preferentemente al final del invierno

— Nivel deseado de 25-hydroxyvitamina D:
> 30 ng/ml (75 nmol/litro)

— Uso preferente de Vitamina D3

.. Vitamin D intakes and treatment recommendations of vitamin D deficiency in children and adults with CF

Routine dosing with Step 1: Step 2:
Age CF-specific vitamins (1U) dose increases (IU) dose titration maximum (IU) Step 3
Birth to 12 months 400-500 800-1,000 Mot more than 2,000 Refer
=12 months to 10 yr 800-1,000 1,600-3,000 Not more than 4,000 Refer
=10yrto 18 yr 800-2,000 1,600-6,000 Not more than 10,000 Refer
=18 yr 800-2,000 1,600-6,000 Not more than 10,000 Refer

Tangpricha, J Cl Endoc Metab2012



Nutricion: Intervenciones tempranas

e Lactancia vs. formulas
* Suplementos: Vitaminas, Sodio, Zinc

 Adecuada alimentacidon complementaria
(calorias, proteinas)

e Manejo de la conducta alimentaria




Crecimiento durante los dos primeros aiho de
vida de acuerdo al tipo de alimentacion

B Mixed-effects model

1 Feeding: p=0.039 Age: p=0.265 Age?: p=0.061
Feeding x Age: p=0.0002 Feeding x Age®: p=0.004
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Jadin SA, Am J Clin Nutr. 2011; 93: 1083



Growth and pulmonary outcomes during the first 2 y of life of breastfed
and formula-fed infants diagnosed with cystic fibrosis through the
Wisconsin Routine Newborn Screening Program

E Conclusiones:

Lactantes con IP con LH exclusiva <2 m:

* (Ganaron peso adecuado

e Tuvieron menor numero de infecciones a PA durante los
primeros 2 anos de vida comparados con los alimentados a

formula

Lactantes con IP con LH exclusiva > 2 m:

e Ganaron menor peso
* No tuvieron beneficios respiratorios

Jadin SA, Am J Clin Nutr. 2011; 93: 1083



Aspectos practicos del manejo de lactantes FQ
alimentados con leche materna

La leche humana es baja en calorias, en
proteinas, rica en grasas

Dificultades en la administracion de de enzimas en
todas las tomas

Dificultades en la administracion de la suplementacion
de sodio

Vigilancia estricta en |la ganancia de peso

El reemplazo o la suplementacion debe asegurar la
provision de una formula



Fibrosis Quistica
Vitaminas

Vitamin 0-12 1-3 years 4-9 years +10 years

months
1500 5000 5000-10000 10000

400-500 300-1000  800-1000 3800-2000
40-50 80-150 100-200 200-400
300-500 300-500 300-500 300-500

Adapted from:

Consensus report on nutrition for patients with cystic fibrosis.Borowitz D, Baker RD, Stallings V. J Ped
Gastroenterol Nutr. 2002 Sep; 35 (3): 246-59.

An update on the screening, diagnosis,management and treatment of vitamin D deficiency in individuals with
cystic fibrosis: evidence-based recommendations from the Cystic Fibrosis Foundation. Tangpricha V, Kelly A,
Stepherson A, Maguiness K, Enders J, Robinson KA, Marshall BC, Borowitz D. J Clin Endocrinol Metab.2012
Apr; 97 (4): 1082-93.



Recomendaciones de ingesta de Zinc

JPGN * Volume 63, Number 6, December 2016

Selected Summaries

TABLE 7. Recommendations for zinc supplementation in children with cystic fibrosis

Age Recommended supplementation Recommended dosing period, mo
Infants and children younger than 2 vear and at risk of zinc insufficiency 1 mg - kg ' - day ' (max 15 mg/day) f
Children 2-18 years and at risk of zinc msufficiency 15 mg/day &

El Zinc es un nutriente Tipo ll,
su deficiencia es una limitante
importante del crecimiento



EVALULACION DE LA CONDUCTA ALIMENTARIA EN NINOS
CON FIBROSIS QUISTICA

Finocchiaro, J; Vercesi, S; Hernandez, J; Fernandez, A; Segal, E
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THE CANADIAN CYSTIC
FIBROSIS REGISTRY

Mediana de Percentiles para nihos Mediana de Percentiles para ninos
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Cystic Fibrosis Foundation Evidence-Based Guidelines for Management of

Infants with Cystic Fibrosis

L
Expected wit gain not achieved: refer for dietitian evaluation and assess intake **
Values forwt gain and intake are based on term, ~sell-nounshed infarts; T infakes & rates of wi gain are needed for cabch-up growth

Birth 1o 3 months 2115130 keal kg/day
3- 6 months Z100-110 keal kg day
6-24 months =100 keal'kg/day

== Intake from Beal, VA in Humman Growth and Developaent,
MoCammon ed, Charles . Thomas, Springfield, 1L 1970; 63-100
T

1. Increase caloric density of Teedings

2. Increase PERT dose to higher end of dosing range
3. Consider the following (not necessanly sequentially)

| l l l

1 expenditure or Poor absorption? Socioeconomicieducation Poor appetite?
metabolic issues? /behavioral Issues?

Pulm. exacerbation Problems with PERT Inadequate feeding knowledge Iron deficiency

(acute, subacute administration or
oF recurrent) adherence in PLpts | | Maladaptive feeding behaviors| Constipation
GERD Need for acid-blocker Financial difficulties GERD
Salt depletion Suck-swallow problem | Maladaptive family functioning  Zine deficiency
Linc deficiency Other Gl condition Suck-swallow
problem
11 Activily l

s [Intervene and follow at 2-6 week intervals (shorter intervals for younger infants)
s [hiscuss gastrostomy placement with family early m the process; proceed with J Pediatr 2009;155:573-93,
gastrostomy sooner in younger pis or those with more severe weight deficits




Guias Clinicas de Nutricion Enteral

o0 Por equipo interdisciplinario

o Descartar condiciones tratables:

Inadecuada ingesta

Complicaciones gastrointestinales
Diabetes

Inadecuada kinesiologia
Exacerbacion pulmonar
Alteraciones de la conducta alimentaria




Guias Clinicas de Nutricion Enteral

0 La sonda Nasogastrica es recomendada
sOlo para periodos cortos (menores a 3
meses), no para aquellos pacientes que

requieren de NE por un periodo no definido

Es necesario establecer la cobertura
del tratamiento de la NE antes de

indicarla.




Guias Clinicas de Nutricion Enteral

o0 Para menores de 2 afnos el uso de formulas sera
de acuerdo a las Guias de la CFF

o0 La NE debera ser aportada durante la noche, en
un vol. e/25-60% del total de los requerimientos.

Un solo estudio no encontro diferencias entre una
formula polimérica con enzimas y una formula
semielemental. Erskine JM, 1998

El uso continuo y nocturno favorece un mayor aporte de
nutrientes, mejora la absorcion y la ingesta durante el
dia. Woestenenk JW, 2015, Braegger C, 2010




Guias Clinicas de Nutricion Enteral

o No existe un metodo
especifico para administrar

enzimas durante la NE.

Ausencia de estudios, sin recomendaciones

especificas (comienzo, medio, final de la NE?). Increased Fat Absorption

, _ _ from Enteral Formula
No existe evidencia s/mezclarlas en las Through an In-Line Digestive

formulas y va contra las guias de uso. Cartridge in Patients with
Cystic Fibrosis.

Freedman, Steven; Orenstein, David;
Black, Phillip; Brown, JPGN



Guias Clinicas de Nutricion Enteral

o La CFF recomienda monitorear el desarrollo
de aversion oral y otras alteraciones de la
conducta alimentaria en pacientes que

reciben NE

Diagnostico y derivacion
oportuna




Guias Clinicas de Nutricion Enteral

0 Se debe elegir el momento

adecuado en relacion a la
(ﬁ( Cochrane

Library

Cochrane Database of Systematic Reviews

enfermedad pulmonar

o0 No se recomienda el uso del FEV1
como una contraindicacion absoluta

de una gastrostomia percutanea o

quirdrgica

Morton A, Wolfe S

e Efrati, JPGN 2006; *Oliver, Ped Pulm 2004
e  **Best, JAGN 2011;



Guias Clinicas de Nutricion Enteral

o La CFF no hace
recomendaciones en relacion
a la mejoria o estabilizacion
de la funcion pulmonar

Los trabajos son contradictorios
en relacion a los resultados de la
NE sobre la FP.

Algunos trabajos han incluido
pacientes muy enfermos

Z-score

; [ ; & . =]
[+ [#8 m Ful m =k o =

i
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time from PEG insertion

Efrati 0., JP.GN 2006.



KEVIEW

Enteral tube feeding for individuals with cystic fibrosis: Cystic Fibrosis
Foundation evidence-informed guidelines

Sarah Jane Schwarzenberg **, Sarah E. Hempstead ", Catherine M. McDonald ©, Scott W. Powers ¢, ]
Jamie Wooldndge Shaina Blair Steven Freedman £ Elaine Harrington ", Peter J. Murphy *, Journal of Cystic

Lena Palmer’, Amy E. Schrade:r , Kyle Shiel ', Jillian Sullivan ™, Melissa Wallentine ', Fibrosis 15 (2016)
Bruce C. Marshall b Amanda Radmer Lecmard " 724—735

Consensus statement.,

Statement

1.  The CF Foundation recommends enteral tube foeding as a means to improve age-dependent anthropometrics in individwals with CF that are unable to consume
adequate calories and protein to meet growthiweight maintenance goals, despite appropriate evaluation and intervention by a multidisciplinary team.

The CF Foundation docs not recommend for or against enieral whe feeding to improve or stabilize pulmonary function in individuals with CF.

The CF Foundation recommends ¢valuation by a multidisciplinary CF fam prior to enteral foeding tube placement in individuals with CF, o identify and troat
wonditions that might be contributing © nutritonal decline.

4.  The CF Foundation recommends that patient and family education about nutritional care incleding the role of enteral tube feeding be done throwghout the
lifetime of the individual with CF.

The CF Foundation recommends that the risks of certain conditions be considered and discussed with individuals with CF prior to the placement of an enteral
feading tube including bt not limited to: coagulopathy, severe obstructive ing disesse, ascites, portal hypenension, history of shdominal surgery, peritoneal
dialysiz, or alcohol andior substance abuse.

6. The CF Foundation recommends agaum using FEV as an absoluie contraindication o percutanoous or surgical enteral tube placement i individuals with CF.

W

o

7. TheCFF datiomn r 1 tube feeding in individuals with CF who require short-term (less than 3 months) mutritional repletion.

g, TheCF Foundation recommende discussion of thind party/individesl coverage of supplies and formuda with ind vidusals with CF prior i placement of an enteral feeding
b,

9 TheCFF i ds that a hensive history and physical exam, with pecific atiention to fciors that represent potential complications be performed in
advanoe ofxﬂwdnlmg the placement of the percutaneous or sumical enteral feeding twbe by the medical am performing the procedure in individieals wits CF.

10. The CF K d: ds that clinical nt of gast ih Jcﬂ\nx be performed prior to enteral feeding tube plxam:m in individals with CF.

11. The CF Foundation recommends against routine pH/impod or radiographic f d 0 aESess b 1 reflux in individusls with CF prior to

percutaneus or aurgical enteral foeding tube placement.

12 T!hc CF Foundation recommends that, to mitigate perioperative risk, the CF provider managing the pulmonary care of individuak with CF deiemmine timing,
based on pulmonary status, for percutaneous or surgical enteral feeding tube placement.

13. The CF Foundation recommends that platelet count and international normalized ratio (INR) be measwred in individuals with CF prior to percutaneous enieral
feoding tube placement.

14. The CF F datiomn r s against the pl ent of a pe ar surgical enteral feoding tube during acute illness.

15. The CF Foundstion recommends consuhation with an anesthesiologist and the condderation of more intensive pulmonary therapy prior @ placement of a
percutaneows or aurgical enteral foeding tube in individuak with CF and moderaie to severe lung dncasc

16. The CF Foundation recommends that enteral feeding tubes be placed by percutancous en d pic, lay pic, or radiologi hani when possible as
opposed to open surgical technigues in individeak with CF.

17. The CF Foundation recommends that individuals with CF who are intolerant of gagtric feeding receive jejunal feeding.

18, The (F Foundati ds that airway cl be re-initisedwithin 24 b of) surgical enteral feeding tube placement in chil dren and adults with CF.

19. The CF Foundation recommends optimal post-operative pain management to facilitate re-initiation of airway clearance in adults and children with CF who
receive an enteral foeding tube.

20. The CF Foundation recommends initiation of a bowel regimen to prevent post-operative constipation or distal intestinal obstruction syndrome, in individueals
with CF, especially those receiving narcotic pain management.

21, The CF Foundation recommends adherence to the 2010 Qlinical Care Guidelines for Cystic Fibrosis-Related Diabetes i indiv iduals with CF who are using
enteral feeding tubes.

22, The CFR dhati. d:s the wse of suppl | enteral nutrition for pregnant or lactating women with CF who are unable o consume adequate calories
and protein to moet muetritiona] goals despite appropriate evaluation and intervention by a multidisciplinary team.

23, The CF Foundation recommends the useof Cystic Fibrosis Foundation Ev idence-ba sed Guidelines for Management of Infants with Cystic Fibmsis to choose the
best feading type, breastmilk or rmmuls. for enteral tube feeding in children with CF under 2 years of age.

24, The CF F datiom r nectumea ] infission for individials with CF who ame receiving supplemental enteral tube food ing .
25, The CF Foundation does not recommend for or against fhe use of a specific type of formula (polymeric, semi-elemental, elemental) for enteral tube feeding in
individuals with CF.

26. The CF Foundation does not recommend for oragainst a specific method o fproviding pancreatic enzyme therapy during enteral tube feeding in individals with

CF. ( t
27. The CF Foundation does not recommend for or against the moutine use of acid blockade during enteral tube foeding in individuals with CF. JDUﬂ'IEIl of ys Ic

28. The CF Foundation recommends a comprehensive planning approach with a multidise iplinary CF care team including the managing gagroenterologist, case
meanager and home care agency prior © discharge.

29, The CF Foundation recommends evaluation by a (F-trained Registered Dietitian Nutritionist (RDN) to calculate energy neods and assess optimal enteral tube
feoding supplementation from enteral wbe feeding in individuals with CF.
30, The CF R diati d: itoring growth or BMIand tolerance of enteral whbe feeding to allow changes if the individual with CF iz not mecting geals

of tolerating the cument regimen.

31. The CF Foundation recommends monitoring for the development of an oral aversion, disordened cating, or other related behavioral concems in individ wals with
CF receiving enteral tube foeding. www.glsevier.com/locate/jcf

32, CF Foundation recommsends that enteral feeding tbe removal follow careful consideration of modical and psychosocial goals for individweals with CF.

33, The CF Foundation recommends that ndividualk with CF who have had enteral feading tube placement be monitoned at least annually by a gastroenterologist,
prefershly with enteral device experience, in addition to their quanterly CF care cenier visit.
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Nutricion: Adherencia

La adherencia es un mediador en la evolucion

de la enfermedad

Variables: Edad KNT 30-35%
Sexo Recomendaciones
Deseo de normalidad dietéticas 16-20%
Conocimiento de la enf. Enzimas 27-43%
Severidad N2

Aspectos psicologicos

Disfu ncién familiar Psychological factors affecting disease activity in children and

adolescents with cystic fibrosis: medical adherence as a mediator
Beth A. Smith and Beatrice L. Wood
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Survival Comparison of Patients With Cystic Fibrosis in Canada and

the United States
A Population-Based Cohort Study

Ann Intem Med. doi:10.7325M15-0858

Anne L. Stephenson, MD, PhD; Jenna Sykes, MMath; Sanja Stanojevic, PhD; Bradley S. Quon, MD, MSc; Bruce C. Marshall, MD;
Kristofer Petren, BA, BSc; Josh Ostrenga, MSc; Aliza K. Fink, DSc; Alexander Elbert, PhD; and Christopher H. Goss, MD, MSc

Median age of survival over time.
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“The reasons for the survival gap is definitely multifactorial and not based on one factor

alone...We hypothesize that three factors may be playing a role in the survival gap: lung

transplantation; differences in the two health care systems; the differential approach to
nutrition in the 1970s that started first in Canada,” Anne Stephenson



The Association of Socioeconomic Status with Outcomes
in Cystic Fibrosis Patients in the United States

MICHAEL 5. SCHECHTER, BRENT J. SHELTON, PETER A. MARGOLIS, and STACEY C. HTZSIMMONS
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Gracias por su atencion
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