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Introduccion

* Evidencia actual, demuestran que microbiota intestinal tiene
una enorme influencia en el desarrollo del nifio y la maduracion
de su sistema inmune.

e Conocer la microbiota, es determinante para establecer el rol
que tiene su alteracion, en el desarrollo de diversas

enfermedades.

Microbial community

165 rRNA gene profiling Shotgun metagenomics

| l

L. Zhuang et al. Genomics Proteomics Bioinformatics. 2018, 1672-0229



B, |
@S JD St oo

Evolucion de la microbiota en la infancia

in utero Birth Infancy Childhood

Factors Factors Factors
¢ Placenta o Gestational age * Feeding mode « Host genetics
e Amniotic fluid * Mode of delivery e Family life style e Use of antibiotics

e Geographical location

Dominant microbes Dominant microbes Dominant microbes
e Proteobacteria e Proteobacteria e Actinobacteria e Proteobacteria

L. Zhuang et al. Genomics Proteomics Bioinformatics. 2018, 1672-0229


Moderador
Notas de la presentación
La evolución de la microbiota desde su instauración es dinámica y diversa. Presenta una primera etapa de evolución vertical que abarca desde la vida intrauterina hasta el nacimiento, seguida de una segunda etapa de evolución horizontal desde el nacimiento pasando por la época de lactante hasta los 2-3 años que es cuando se instaura la microbiota definitiva del adulto. Durante estas diferentes etapas o fases, existen diversos factores que forman parte del desarrollo del niño que intervienen en su evolución. 
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Embarazo (Feto)

X

Intestino estéril

v 1 v
Liquido amniotico |« Microbiota materna R Placenta
Firmicute ' Firmicute
Proteobacteria E e Proteobacteria
I|
-
l::/?t}
Nac. vaginal : Nac. cesarea
Bifidobacterius Corynebacterios,

Lactobacilus — . stafilococus,
Sneathia Transmision vertical| propionobacteria



Moderador
Notas de la presentación
En relación a la fase transmisión vertical, se ha considerado que tiene su inicio desde el intestino esteril en el feto y/o RN. 
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Lactobacilus
Bifidobacterius

Lactancia

Transmisidn horizontal

Lactobacilus
Bifidobacterius

materna

I Adulto I

O Lactancia

artificial 6

Bacteroides,
Enterobacterias
Estreptococus

1

Bacteroides
Peptococus
Actinobacterius

24

Uso antibiotico

-Perdida de diversidad general
-Cambio de capacidad metabolica
-Estado de disbiosis


Moderador
Notas de la presentación
La estabilidad y evolución natural de esta microbiota intestinal, se ha relacionado con efectos beneficos en huésped, tales como la promoción de la madurción e integridad del epitelio intestinal, protección contra patógenos  y modulación inmunológicas, ayudando a mantener un abiente de equilibrio intestinal y de esta manera prevenir inflamación. 
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Disbiosis

Health status

Infection
= - MEC
@E‘-’h_ oL /| Diseasestatus gmgy
AW iabetes
Bad bacteria : IElID,"IBS

Microbiota Establishment

WY WU Vs 1 VU VAL TWANAN VU
—\’,:? S /e "*«‘::- — / \

"3:3
Q\ '-_TJ. L :.,

]

] Good bacteria . Bad har.terla
““u Bifidobacterium species : A Enterococcus faecalis
== Escherichia coli ' B Methanobrevibacter smithil
== fgecalibacterium prausnitzii === Clpstridium difficiie
=== actobocillus species ' #=" Campylobacter

Milani C, Microbiology and Molecular biology. 2017. Vol 81(4)17-36.
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Disbiosis y Enfermedades disgestivas

 Colico del lactante

 Alergia a Proteinas de Leche de Vaca
 Diarrea aguda y asociada a antibiotico
 Helicobacter Pylori

« Enfermedad Inflamatoria intestinal

« Enfermedad Celiaca

 Constipacion

 Dolor abdominal funcional
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COLICO INFANTIL
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Colico infantil

» Periodos prolongados de llantos y malestar
dificil de calmar en nifios 1-4 meses (mas
frecuente 4-6 semanas).

e Prevalencia del 20% segun los criterios
diagnosticos utilizados.

e Esta asociado a angustia familiar
Importante.

JPGN 2016;62: 668-686
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Criterios diagnosticos — Roma 1V

Debe cumplir TODOS los siguientes:
* Inicio y finalizacion del cuadro antes de los 5 meses de edad.

» Periodos recurrentes y prolongados de llanto referidos por los cuidadores, sin
causa aparente que no pueden resolverse.

» No presentar fallo de medro, fiebre u otra enfermedad evidente.

e Con fines de investigacion clinica, se deben afiadir tambieén:

» La presencia de llanto o queja referidos por su cuidador durante 3 0 més horas al
dia, 3 0 més dias a la semana por un periodo de 1-3 semanas.

JPGN 2016;62: 668-686
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Biological Research for Nursing
2016, Vol. 18(3) 307-315

Characterizing the Intestinal Microbiome © The Author(s) 2015

Reprints and permission:

in Infantile Colic: Findings Based on an DO 10.1177/10998004 15620640
. . ® brn.sagepub.com
Integrative Review of the Literature ©SAGE

Mg CINAHL

LJ [ J [ J Genomics-based technologies
on 16S rRNA and rDNA

-
12 Articles ' ™
After abstract review 19 Excluded by abstract or "~
arile 207 ninos

n = 11 colic as a symptom of
other disease process

n = 16 known eticlogy

6 Articles l n =3 out of scope

Adfter inclusion/exclusion n =9 nol primary research
criteria

) A >
¢—[ 1 Excluded duplicaie ]

5 Articles
After detailed study review

Biological Research for Nursing 2016, Vol. 18(3) 307-315
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Table |. Studies Utilizing 16S rRNA or rDNA to Sequence Intestinal Microbial Habitat in Infants With Colic.

Study Authors

Purpose

OTUs Associated With
Colic (Significandy T in
Cases or | in Controls)

DTUs Associated with Colic
Significandy | in Cases or T in

de Weerth et al.
(2013)

Roos et al.
(2013)

Partty et al.
(2012)

Rhoads et al.
(2009)

Savino et al.
(2009)

To analyze fecal microbiota in
infants with colic during the first
100 days of life, using next-
generation sequencing

To analyze global microbial
composition, using large-scale
DNA sequencing of |65 rRNA
genes, in fecal samples from
colicky infants given L reuteri
DSM 17938 or placebo

To examine the relationship
between compositional
development of the gut
microbiota and the amount of
fussing and crying in early
infancy

To explore whether gut
inflammation, colonic
fermentation, and/or altered
colonic flora provide an
explanation for colic

To compare colonization of
coliform bacteria in the guts of
colicky vs. healthy infants

Phylum/Genus (species, ontrols) Phylum/Genus
Participants if given)® species, if given)®
12 Newborns with colic andll Proteobacteria/ Actinobacteria/
12 age-matched controls Escherichia, Klebsiella, Bifidobacterium;

Bacteroidetes; Firmicutes/
Lactobadillus, Butyrivibrio
(crossotus), Eubacterium
(rectale and hallii)
Bacteroidetes/Bacteroides

Serratia, Vibrio, Yersinia,
Pseudomonas

recruited from major
metropolitan areas in the
Netherlands

29 Breast-fed colicky infants
(aged 10-60 days)
recruited from the major
metropolitan area around
Turin, ltaly

Actinobacteria/
Bifidobacterium (breve)

Actinobacteria/Bifidobacterium
(longum); Bacteroidetes/
Prevotella; Firmicutes/
Lactobadillus, Enterococcus,

89 Newborns with fussiness
and crying recruited from
the major metropolitan
area around Turku, Finlang

Clostridium (histolyticum)
36 Healthy term infants (ageq Proteobacteria/Klebsiella Wroteobacteria/Enterobacter,
14-81 days) recruited Pantoea
from the major
metropolitan area around
Houston, TX, USA
4| Colicky and 39 healthy Proteobacteria/ /a

Escherichia (coli)

newborns (aged 4-16
weeks) recruited from thg
major metropolitan area
around Turin, ltaly

Biological Research for Nursing 2016, Vol. 18(3) 307-315
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Table |. Studies Utilizing 16S rRNA or rDNA to Sequence Intestinal Microbial Habitat in Infants With Colic.

Study Authors  Purpose

Participants

OTUs Associated With
Colic (Significandy T in
Cases or | in Controls)
Phylum/Genus (species,
if given)®

OTUs Associated with Colic
(Significandy | in Cases or T in

Controls) Phylum/Genus
(species, if given)®

de Weerth et al.
(2013)

To analyze fecal microbiota in
infants with colic during the first
100 days of life, using next-
generation sequencing

Roos et al.
(2013)

To analyze global microbial
composition, using large-scale
DNA sequencing of |65 rRNA
genes, in fecal samples from
colicky infants given L reuteri
DSM 17938 or placebo

To examine the relationship
between compositional
development of the gut
microbiota and the amount of
fussing and crying in early
infancy

To explore whether gut
inflammation, colonic
fermentation, and/or altered
colonic flora provide an
explanation for colic

To compare colonization of
coliform bacteria in the guts of
colicky vs. healthy infants

Partty et al.
(2012)

Rhoads et al.
(2009)

Savino et al.
(2009)

12 Newboms with colic and
12 age-matched controls
recruited from major
metropolitan areas in the
Netherlands

29 Breast-fed colicky infants
(aged 10-60 days)
recruited from the major
metropolitan area around
Turin, ltaly

89 Newborns with fussiness
and crying recruited from
the major metropolitan
area around Turku, Finland

36 Healthy term infants (aged
14-81 days) recruited
from the major
metropolitan area around
Houston, TX, USA

4| Colicky and 39 healthy
newborns (aged 4-16
weeks) recruited from the
major metropolitan area
around Turin, ltaly

Actinobacteria/
Bifidobacterium;
Bacteroidetes; Firmicutes/

Proteobacteria/
Escherichia, Klebsiella,
Serratia, Vibrio, Yersiniq

Pseudomonas Lactobadillus, Butyrivibrio
(crossotus), Eubacterium
(rectale and hallii)
nfa Bacteroidetes/Bacteroides
Actinobacteria/ Actinobacteria/Bifidobacterium

Bifidobacterium (breve (longum); Bacteroidetes/
Prevotella; Firmicutes/

Lactobadillus, Enterococcus,

Clostridium (histolyticum)

Proteobacteria/Klebsiellall Proteobacteria/Enterobacter,

Pantoea

Proteobacteria/
Escherichia (coli)

Biological Research for Nursing 2016, Vol. 18(3) 307-315
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Fisiopatologia

Alteracidn microbiota o disbiosis
I

Y

Bifidobacterias y Klebsiella, E. coli, Clostridium,
lactobacillus Gram (-) anaerobia
! I i
Inflamacion de bajo Trastorno de Aumento de
grado motilidad produccion de gas

Colico lactante

JPGN 2017;64: 691-695
sy
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|_actobacillus reuteri
DSM 17938
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Lactobacillus reuteri to Treat
Infant Colic: A Meta-analysis

Valerie Sung, PhD,? Frank D’Amico, PhD,2¢ Michael D. Cabana, MD,? Kim Chau, PhD,® Gideon Koren, MD,2
Francesco Savino, PhD,f Hania Szajewska, MD,2 Girish Deshpande, MSc," Christophe Dupont, PhD,!
Flavia Indrio, MD/ Silja Mentula, PhD,* Anna Partty, PhD,' Daniel Tancredi, PhD™

4 double blind RCT — 345 nifios L. reuteri vs placebo

{ B oAl
= 3004 ® Flacebo
e - Probiotic
g 201
w " " =
2 N i
F 2501 Y .4
= Y 2 1]
F i
g X 2 _
§ \-% T - S— —
Z 2001 e 3 ——
g | ‘+! i ,:_, A
5 1504 | T~ * 5
g ! ~. 1 i}
= B
g
e
O 1004

0 7 14 21 - 7

Day Daysi

Pediatrics. 2018;141(1):e20171811
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TABLE 2 Change in Daily Mean Crying and/or Fussing Duration (Minutes Per Day) and Subgroup Analyses by Feeding Type

Subgroup Day 7 Day 14 Day 21
N Maan ChangaWithin Mean Differance in N Mean Change Within Maan Diffarance in N Meaan Changa Within Mean Diffarance in
Group (95% G Change From Baseling Group @5% CI) Charge From Baseline Broup (35% C1 Change From Baseline
Between Groups (95% Between Groups @5% Between Groups (95%
Ch2 HIL HES
All Placebo 150 ~6d.3 (=802t =485) =210 (=420to <0057 144 <538 (=1100ta T7.6) =18.4 (=d1.1ta 2.3) 144 =14.80(=13181t0 =254 (=47 3ta<357
=88.0
Praobiotic 159 =2 (=107 201 2) 151 =180 (<1358 to 95.3) 149 =145.0 (=1884 to
TZJIES]
Breastfed™" Placebo 13 ~HBB(=T22t0 =413 =337 (=538to=1367 mn2 ~BTH (=104 610 TO.4) <2B6 (=50.1t0 <727 mnz =101.9{=120.3to =46.4 (=BT.2 to =25.5)"
—~B3.6)
Probiatic 118 —05.8 (=116 210 75.4) 114 —1237 (—147.7 to 59.8) 115 ~166.0 (178110
IE,‘J.‘
Formulafed™  Placebo a7 —B75 (=131 Bto 432) 153 (=417 10723 32 <1157 (=155 10 7500 BA(=802to BBS) 32 —160.4 (=199.1 1o 410 (=201 o 1022)
1218
Probiotic 41 =70.2 (=108.7to 31.8) a7 =520 (<1338 to 50.3) M =T210181.Bto =B24)

" hnalyses adusted for sed, age at enrollment, birth weight, birth type dvaginal vers s cesare and, family history of atopy, and feeding type (except for subgroup enatyses of feeding-type—specific effects ).
B Traatme nt effects wara statistically and significantly heterogeneous by feading type across the 3 time points FI3980) = 285

"P= D5
TPa ME

CONCLUSIONS: L

reuteri

DSM17938

Is effective and can be
recommended for breastfed infants with colic. Its role in formula-fed infants
with colic needs further research.

Pediatrics. 2018;141(1):e20171811
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Medicine
IEystematic Review and Meta-Analysis e IC I ne

Efficacy of Lactobacillus reuteri DSM 17938
for infantile colic

Systematic review with network meta-analysis

Pedro Gutiérrez-Castrellén, MD, MSc, PhD®", Flavia Indrio, MD®, Alexis Bolio-Galvis, MD, MSc®,
Carlos Jiménez-Gutiérez, MPH, DPH?, Imma Jimenez-Escobar, MD®, Gabriel Lopez-Veldzquez, MSc, PhD'

| Record identified through database searching (n=75) |

) ' b
| Titles and abstract reviewed (n=75) | I I B Acupuncture

—b| Titles and abstract excluded (n=11) |

| Full-text articles reviewed (n=64)

Control

Full-text articles excluded (n=32)
* Risk of bias (n=17)

}—- + Combined therapy (n=6)

+ Duplicates (n=6)

* Lost to follow-up >20% (n=3)

Reassuranca/Education

Full-text RCTincluded in Network-Meta-Analysis(n=32) |} & g -

Acupuncture (n=2); Diet (n=7); Drugs (n=6); Herbal (n=3);
L. reuteri DSM 17938 (n=5); Manipulative (n=5); Massage (n=2)
Reassurance/Education (n=2)

Gutiérrez-Castrellon et al. Medicine (2017) 96:51
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Resultados

Table 3
Comparative efficacy of treatments for infantile colic.

WMD', Clogs, P Heterogeneity
ntervention minutes minutes vale Fi%), Pvalue
L rewierd DS 7938 —-51.3 =305 722 0001 42 .08
Dietetic 1y —187 b —56.1 0001 83, 001
Manipuiative -4 =21.50© —&7.0 0 78, 001
Massage —40.0 —200 780 4 0, .83
Acupunchane —11.2 200 230 ] 0, .40
Herbal —61.2 080 1220 05 98, .01
Dnugs —-30.0 —20.8 b —39.0 0o 63, .01
Reassurance/hducation —50-6 560D —161.4 54 a9, .001

Best Treatment Analysis
100

% ' Lorewteri  []

an

E i
g W Dastetic Interventions [
4
= 50
e
i 40
£ m

- Maripulative [

1 L3 T [

Reassurance B Massage
ey
o Coptrel L u i upBnCture
0 10 0 3o 40 50 &0 i) B0

Sucra Values

Figure 6. Ranking plot of muliiple treatments for infantiie colc.

Gutiérrez-Castrellon et al. Medicine (2017) 96:51
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Resumen

e Los niflos con colico del lactante presentan alteracion de
microbiota intestinal (disbiosis) y posiblemente este relacionado
con su etiologia.

o El Lactobacillus reuteri DMS 17938, es el Unico probiotico con
la evidencia suficiente para ser utilizado como tratamiento
especifico, especialmente en aquellos que reciben lactancia
materna exclusiva.
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ALERGIA A PROTEINAS DE
LECHE DE VACA
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Alergia a proteinas de leche vaca

» La alergia a proteinas de leche de la vaca (APLV) es una reaccion adversa a
sus componentes proteicos debido a una respuesta inmunologica especifica
mediada o no por IgE.

* Primera causa de alergia alimentaria en menores de 1 ano y de anafilaxia en
pediatria. Prevalencia 2-3% y presenta clinica dermatologica, respiratorias y
digestivas.

e Su tratamiento es la exclusion de PLV de la alimentacion del lactante con el
objetivo:

 Alivio de sintomas
» Obtener tolerancia de forma precoz

JPGN Volume 55, Number 2, August 2012
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Fisiopatologia

Tolerancia oral

Tolerancia

» Y ThyyTh,
™TryyTh,

Proteinas alergénicas de ladieta

Caseina, Alfa-lactoalbumina y Beta-lactoglubulina

JPGN Volume 55, Number 2, August 2012
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Fisiopatologia

Alergia a alimentos

Anafilaxia

Tolerancia

L ‘J/ Th1 y Th2
™ Tr;y Thy

Sy = ’:\ " / '_-. __ .. -
Eal :
v l' ¥ ] . ¢ L 11, .

Proteinas alergénicas de ladieta

Caseina, Alfa-lactoalbumina y Beta-lactoglubulina

JPGN Volume 55, Number 2, August 2012
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Disbiosis en APLV

Proteinas alergénicas de ladia

Alergia a alimentos

Anafilaxia

Tolerancia

LM TI’1 Yy Th3
« NTGF-B

Disminucion
Firmicute Bifidobacterias
Enterobacterias Enterococcacea

Aumento
Bacteroides Ruminococus
Lachnospiracea Micrococus
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Mecanismo de accion de Probioticos en APLV

Lumen intestinal

Modulacion de microbiota
Incremento produccion de IgA local
Hidrolisis de péptido antigénico

A nivel mucosa intestinal

Modulacion de permeabilidad intestinal
Estimulacion del crecimiento y
diferenciacion celular

Mas alla de la mucosa intestinal

Modulacion del sistema inmune innato y
adaptativo

Induccion de tolerancia oral

Impacto en sistema nervioso entérico
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ORIGINAL ARTICLE

Lactobacillus rhamnosus GG-supplemented formula

expands butyrate-producing bacterial strains in food
allergic infants

[
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The ISME Journal (2016) 10, 742-750
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] | T Mayor produccion de butirato (AGCC)
i osh l
% 16
3 ] — Nutriente energetico para mucosa
£ ] intestinal
§ 41 spgn ——
o x

Heally CHA P Pt
EHCF EHCF+LGG

Disminucion de permeabilidad de
barrera epitelial

The ISME Journal (2016) 10, 742-750
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Tan-Lim and Esteban-lpac World Allergy Organization fournal (2018) 11:25
httpsy/doiorg/10.1186/54041 3-018-0204-5 . WDrId A'l |er
Organization Journal

ORIGINAL RESEARCH Open Access

Probiotics as treatment for food allergies @ e
among pediatric patients: a meta-analysis

Carol Stephanie C. Tan-Lim @ and Natasha Ann R. Esteban-Ipac

Eficacia y sintomas

Problatic Placeba Maan Differsnca Maan Differsnce
Study or Subgroup  Mean SO Total Mean S0 Total Weight IV, Random, 85% Ci I¥, Random, 95% C1
Duport etal. 2016 48 126 B3 A7 103 &7 D80%  -120 650, 3.10] —

Vijanen =t.ol 2005 -204 158 76 -203 126 74 915%  -DI0[4E7, 447 ——

Vijanen, etol 2006 -228 161 B0 -203 126 74 221%  -2E0[T.16, 1.86) — T

Tofal {B85% CI) pai 305 100.0%  -1.30 [-2.88, 1.28] -q-

Heterogensity: Ta? = 000 Chi = 068, df = 2 [P = 0.7E); F = 0% 1:|:| _55 : é 150
Test for ovemll effect: 7 = 0,89 [P = 0.32) c Prciote Favoum Plact

World Allergy Organization Journal (2018) 11:25
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Eficaclia en tolerancia

Probiofic Placebr Ri=k Ratio Risk Ratio
Shudy or Subgroup Events Totsl Events Todsl Welght M-H, Flxed, 85% Cl MHH, Axed, 85% C1
141 Suspacied CMA
Bemnl Cananl st.al. 2012 & 27 12 28 173% 0,40 [0.16, 0.57] —
Beml Cananl, sLel 2017 14 B4 44 86 60T 0.42 [026, 0.66] —I_
Subiotal (85°% CI) 125 122 ThO% 0.41 po28, 0.62) "‘
Todal evants 24 T

Heteropaneity: Ci =001, df =1 (P = 0.92); F= 0%
Test for ovarall efact: 7 = 4.26 [P « 0.0001)

1.4.2 Diagnosed CHMA

Culrowska st al 2010 PR & 19 E8%  0.60[.20,153 —
Hol, et al. 2008 12 B 10 56 1a5% 122|058 259
Sublotal (85% CI) 78 75 220%  0.88[0.53, 1.81]
Total evants 18 18
Heteroganelly: CIiP = 1.07, df = 1 (P = 030, F=T%
Test for overall effact: Z - 0.06 (P - 0.85)
Total {55% CI) 201 188 100.0%  0.54[0.39, 0.75] &
Total evants 40 73
L 1 L ]
Heteroganelty: CHi = .20, of =3 [P = 0L10}; F = 52% . - . |
20. =3[P =010} 0ol 0 1 10 100

Test for ovarall efech: £ = 364 [P = 0000
Test for subgroup differences: ChE = 528, Of = 1 (P = 0.0}, F = 81.0%

Fevours Probiolics  Favours Placebo

World Allergy Organization Journal (2018) 11:25
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Extensively hydrolyzed casein formula containing (Dcm_\,,mrh
Lactobacillus rhamnosus GG reduces the

occurrence of other allergic manifestations

in children with cow’s milk allergy: 3-year

randomized controlled trial

_H"h Y
( RECRUITMENT | ( TRIAL ]
Assessment
L of eligibility Ramdomization J L Baseline Maiith 12 Month 24 Mointh 36 J
-Anamnestic and -Allocation to Diagnostic oral food -Clinical evaliation
clinical evaluation treatment challenge Dietary counsefing
Anclusionfexclusion Dietary counseling AClinical evaluation -CompRance evaluation
criteria Dietary counseling -Oralfood challenge
Anformed consent

J Allergy Clin Immunol 2017;139:1906-13
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ARDgcraics. o = - 0.10 (95%C1 -0.19 to -0.001, p < 0.05) B ARDgris.gone = - 017 (95%C1 -0.27 10 0.07, p < 0.001)
6 S 6
© ©
ES 55 o
prr] [
B 4- Asma § 4 RINitis
e (o]
(=] | |
8 3 ~_§ 3
§ 24 S .2+
< ©
g ke % ke
e
0+ g 04
| I | I
EHCF EHCF+LGG — EHCF EHCF+LGG

J Allergy Clin Immunol 2017;139:1906-13
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Resumen

e Los ninos con APLV presentan una importante disbiosis
Intestinal que modifica la respuesta inmune Yy que
probablemente interfiere en la adquisicion de su tolerancia.

* El uso de probiotico asociado a la dieta de exclusion de PLV
mejora la tasa de tolerancia y probablemente disminuye el riesgo
de presentar otras enfermedades alérgicas asociada.

 Lactobacilus Rhamnosus GG se considera el probiotico con
mayor evidencia para asociar al tratamiento dietético de APLV.
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Diarrea aguda

e Es definida como una disminucion en la consistencia de las heces y/o
aumento de la su frecuencia (>3 en 24 horas) con o sin fiebre 0 vomitos y con
una duracion de 7 a 14 dias.

» Prevalencia de 0,5 a 1,9 episodios/afio en nifios menores 1 afio en paises
desarrollados.

» Las Sales de Rehidratacion Oral (SRO) es el tratamiento principal y el uso de
farmacos generalmente no es necesarios.

JPGN 2014;58: 531-539
JPGN 2014;59: 132-152
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European Society for Pediatric Gastroenterology,
Hepatology, and Nutrition/European Society for Pediatric
Infectious Diseases Evidence-Based Guidelines for the
Management of Acute Gastroenteritis in Children in
Europe: Update 2014

‘Alfredo Guarino (Coordinator), 'Shai Ashkenazi, *Dominigue Gendrel,
*Andrea Lo Veechio, tRaanan Shamir, and *Hania Szajewska

9.3.5 Probiotics

Active treatment with probiotics, in adjunct to ORS, is
effective in reducing the duration and intensity of symptoms
of gastroenteritis. Selected probiotics can be used in children
with AGE (I, A) (strong recommendation, moderate-quality
evidence).

New evidence has confirmed that probiotics are effec-
tive in reducing the duration of symptoms in children with
AGE (I, A) (strong recommendation, moderate-quality evi-
dence).

The use of the following probiotics should be con-
sidered in the management of children with AGE as an adjunct
to rehydration therapy:

e L rhamnosus GG and S boulardii (I, A) (strong
recommendation, low-quality evidence).

JPGN 2014;59: 132-152
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Mecanismo de accion de probioticos en GEA
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Clinical and Experimental Gastroenterology 2016:9 269-279
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Meta-analysis: Lactobacillus GG for treating acute
gastroenteritis in children — updated analysis of randomised

H. Szajewska, A. Skorka, M. Ruszczynski & D. Gieruszczak-Biatek

Lactobacillus GG vs. control. Duration of diarrhoea. High dose and low dose.

Meanél iSiS Study or Subgroup Mean

Experimental

Control Weight

SD Total Mean SD Total (%)

Mean difference Mean difference
IV, Random, 95%CI IV, Random, 95%CI

1.2.1 = 1010 CFU/day

Costa-Rlbeiro 1 x 1010 1.59

15 RCTS Guandalini 1 x 1010 2.43
Shomikova 1 x 1010 27

=~ Jasinski 1 x 1010 4

2963 NnINOS Berni Canani 12 x 1010 3.46
Ritchie 1.5 x 1010 2.18

Isolauri-Kaila 2 x 1010 15

Basu 2009 5.069

Subtotal (95%Cl)

1.2.2 < 10'% CFU/day

Basu 1.2 x 108 6.8
Misra 1 x 109 2.94
Guarino 6 x 102 32

Subtotal (95%Cl)

Reduccion Total (5%0)

0.16
1.15
2.2
1.9
1.48
2.44
0.7
1.24

61
147
59
45
100
33
21
374
840

1.63 0.19 63 9.7
3 149 140 9.5
3.8 28 64 8.2
7 23 b2 8.4
47 088 92 9.4
213 2.1 31 7.6
23 08 21 9.3
7.23 1.27 185 9.6
648 71.7

Heterogeneity: Tau2 = 1.25; Chi2 = 414.42, df = 7 (P < 0.00001); /2 = 98%
Test for overall effect: 2= 2.71 (P = 0.007)

6.6 2.3 323 9.5
3.25 143 105 9.5

5.8 1 48 9.4
476 28.3

Heterogeneity: Tau2 = 1.95; Chi2 = 122.23, df = 2 (P < 0.00001); /2 = 98%

-0.04 [-0.10, 0.02] ]
—0.57 [-0.88, -0.26] -
-1.10 [-1.99, -0.21]
-3.00[-3.84, -2.16] ——
—1.24 [-1.59, -0.89] —-
0.05 [-1.07, 1.17)] —1
—0.80 [-1.25, -0.35] —
—2.16 [-2.38, —1.94] -
—1.11 [-1.91, -0.31] e

0.20 [-0.14, 0.54] 1
-0.31[-0.64, 0.02] ~
—2.60 [-2.99, —2.21] —

—-0.90 [-2.50, 069] =

1320

1124 100.0

Heterogeneity: Tau? = 1.14; Chi2 = 556.82, df = 10 (P < 0.00001); /2 = 98%

1 Test for overall effect: 2= 3.16 (P = 0.002)
1, las , 5

Test for subgroup differences: Chi2 = 0.05, df = 1 (P = 0.82), /2 = 0%

~1.05 [-1.70, -0.40]

Favours treatment Favours control

Aliment Pharmacol Ther 2013; 38: 467-476
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PDuration of diarrhoea. Setting (Europe and non-Europe).

Experimental Caontrol Waight Mean difference Maoan differenco
= of Subgrodl Maan S0 Total Maan S0 Taobal (%) IV, Handom, 853.C1 IV, Handam, 85%C1
1.3.1 Studbes in Europa
Barmi Canani 2007 346 1.48 100 4.7 0.98 a2 8.4 —1.24 [-1.59, —0.88] e
Guandaling 2000 243 115 147 3 149 140 9.5 =0.57 [=0.88, =0.28] -

Guarnng 1997 32 1 52 5.8 1 48 8.4 =260 [-2.899, =2.21] ——

lzolauri-Kaila 1924 1.5 O.7 21 23 08 21 8.3 —0.80 [-1.25, —0.35] —
e P il oo T

Sublotal (95%C1) 379 365 458 =127 [-2.04, =0.49) il

Hetaroganaity: Tau® = 0.71: Chi¥ = 67.89, df = 4 (P < 0.00001); I* = 94%
Tast for overall effect: £=3.21 (P = 0.001)

. = 1 MO CUIope

Basu 2007 68 21 323 66 23 323 85 0.20 [-0.14, 0.54] —
Basu 2009 5068 1.24 374 723 127 185 8.6 —2.16 [-2.38, —1.24] -
Costa-Ribeiro 2000 1.59 0.16 61 1.63 019 63 ay =0.04 [-0.10, 0.02]

Jasinski 2002 4 1.9 45 7 23 &2 B4 =3.00[-3.B4, -2.16]

Misra 2009 254 05898 105 325 143 105 8.5 =0.31 [-0.64, 0.02]

Hitchie 2010 218 2.44 3 213 21 a 7B 0.05 [=1.07, 1.17

Sublotal (95%CI1) 941 a8 542 =0.87 [=1.81, 0.08 e
Heterogansity: Tau® = 1.31; Chif = 374.55, df = 5 (P < 0.00001); /£ = 99%

Tes! for overall effect: £ = 1.80 (F = 0.07)

Tolal (95%C1) 1320 1124 1000  -1.05[-1.70, =0.40] E
Heterogensity: Tau® = 1.14; Chi¥ = 558.82, df = 10 (P < 0.00001); /7 = 98% _1'.-1I 1;:- A : p

Tast tor ovarall aflact: £= 3.16 (F= 0.002)
¥ =

=

Hospitalisation.

Test for overall effect: Z2=1.71 (P = 0.09)

Experimental Control Weight Mean difference Mean difference
Study or Subgroup Mean SD Total Mean SD Total (%) IV, Random, 85%CI IV, Random, 95%CI
Basu 2007 93 13 323 92 12 323 271 0.10 [-0.09, 0.29] +
Basu 2009 622 1.16 374 975 206 185 270 -353[-3.85 -3.21] -
Guandalini 2000 3.28 093 147 4.01 0.89 140 271 -0.73[-0.94,-0.52] -
Shomikova 1997 76 56 58 9.2 8.3 64 18.7 -1.60[-3.70, 0.50] ———
Total (95%Cl) 903 712 100.0 —1.42 [-3.05, 0.21] el
Heterogeneity: Tau? = 2.54; Chi® = 365.33, df = 3 (P < 0.00001); /Z = 99% } } i

4 2 0 2 4
Favours [experimental] Favours [control]

Aliment Pharmacol Ther 2013; 38: 467-476
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Efficacy and Safety of Saccharomyces boulardii for
Acute Diarrhea

Pediatrics 2014:;134:e176—-e191

Study (year) ES (95% CI) Weight (%)

Metaanalisis
-22 estudios
-2440 ninos

Cetina-Saurl (1994)
Urganci (2001)
Hafeez (2002)
kurugo (2005)
Billoo (2006)
Canani (2007)
Vandenplas (2007)
Villarruel (2007)
Hiwe (2008)
Savas-Erdeve (2009)
Dinleyici (2009)
Grandy (2010)
Dalgic (2011)
Erdogan (2012)
Khan (2012)

Riaz (2012)

-14.88 (-35.75,5.99)  4.87
-11.04 (-19.14, -2.94) 8.78
-21.60 (-36.67, -6.53) 6.50
-19.20 (-38.30, -0.10) 5.32
-28.80 (-45.44, -12.16) 6.02
2.64(-11.82,6.54) 844
-12.92(-26.11,027) 7.11
-35.00 (-61.54, -8.46) 3.68
-38.40(-76.32, -0.48) 2.20
6.00 (21.63,33.63) 3.49
-27.80 (-42.37, -13.23) 6.66
-26.50 (-39.47, -13.53) 7.18
-13.68 (-27.75,0.39)  6.82
9.60 (-31.56, 12.36)  4.61
-25.68(-51.29, 0.07) 3.85
-16.79 (-27.86, -5.72) 7.82

Reduccion -20 horas

Burande (Z013)

Overall (I-squared = 64.5%, p = 0.000)

E

-30.40 (-65.06, -35.74) 6.63

-19.70 (-26.05, -13.34) 100.00

Duracion de la diarrea
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Riesgo de diarrea al 4to dia

Study (vear) RR (95% CT)  Weight (%)
Chapoy {1985} - i 025 (0.03,2.04) 379
Cetina-Sauri (1994) = 026 (0,11, 047y 1568
Hemandez (1998) - 0.14 (0,02, 1.08) 403
Urganei (2001) = 044 (0.21,093) 1380
Hafees (2002) = 0.71 {0.56,090)  20.65
kurugo (2005) % 0.27 (0.13,0.55) 1388
Willarmel {2007) s | 0.73 (0.51,1.05) 1922
Huwe (2008) . 0.1% (0.04,0.78)  6.63
Khan (2012) * 002 (0.00,0.27) 232
Orverall (l-squared = 71.1%, p = 0001 038 (0,24, 0.59) 100,00

TABLE 2 The Effect of 8. bowardii Probictic Supplementation on Diarrhea Duration Among Children Bazed on Gause of Diarrhea, Hospitalization Status,
Probiotic Doze Used for Intervention, and Blinding

Subgroups Number of Studies/Participants Meta-analysis Heterogeneity

MD @5% Cl) I* (%) Pvalug®

Cause of diarrhea
Rot aviruses — 807 (—2453t0 — 1120 00 0.454
Parasitic — 1502 {—45.88 to 19.84) Tra 0034
Nonspecific —H.75 (—3096 to — 12.53) 742 0,000

Inpatient — 1818 {—23.51 to — 12.80) 14 0337
Outpatient —26 72 (—45.37 to —8.07) I gr 0,000
Inpatient and outpatient —96 (—31.56 to 12.36) _ _

Pediatrics 2014:134:e176—e191
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Probiotics for the Prevention of Antibiotic-Associated
Diarrhea in Children

“Hania Szajewska, “Roberto Berni Canani, TAZfredo Guarino, Shva Hoyjsak, U Flavia Indrio,

§Sanja Kolacek, TRok Orel, *Raanan Shamir, **Yvan Vandenplas, " Johannes B. van Goudoever,
and ¥ Zvi Weizman, on Behalf of the ESPGHAN Working Group for Probiotics/Prebiotics

Probiotios Contrad Risk o Hisk ratio Risk of bias
Shudy or subgroup Eventa Tolal Events  Total Wasght M-H, Randem, 5% CI M-H, Handom, 25% Cl ABCDEF
1.1.1 & boadandi |
Katowaba 2006 CE -] @7 Ak 0.0% (07, 0.6%) _— -
Erdas 2004 o womm T 030 (317, 0.04) —— bl
Shan 2013 6 167 [T T 033 .13 0u81) - L1 L BT ]
- - . By 2045 [T 810 TN 044 (0.2, 0,82) — rrrr@e
Me Or eflcaCIa Thao 2004 T 13 ar 130 TRy OAT (098, 0B8] - Y 1T BN )
J Casam 2014 n @ W G 0.71 (038 |.i1§ = B L1 L RN 1
Sndrhostal (D5, 1) BT B8 BTN 043 (1330, 0,82 »*
- Tedadl ererrods ™ m
_S BOUIardIS Hessrageneity Tou' = 0.07; Ghi” = 5.6, o = 57 = 0,145 = 30%
- Test lor overall shect: 2 = £ 87 [ = 0.00001]
1.1.2 Lacicbaciliug GG
- R al I Inosus Varnierhocd 1w ¥ oE % 'Y S 0.7 (0,13, D) —_— L1 1111}
Szajewaba 2000 FRE 6 N 2Ew 025 (006, 1.35) N | i lill]
Arin 1909 a8 9 BB 30N 032 009, 1,11) -t LEERl 1]
King 2010 a w 4 ToaAm™ 06 (2 1.87) — ST IL T T
Viiarwn 1098 & I B M a4 117 (047, 2.85) —— T TTT T
Hubolal (95% C] 218 FECE Y. 042 (0.0, 065 -
Tiotal wewris n a2
Heterogersey Tad® = 007 Ch’ = 828, & = &P =014 F = a0
Taat fiat comeall sbact T =9 TP = 602}
10 B clansil
Destur {urpublished) ST T 2 04 011, 168) —— FrREES
Subioisl [95% C1) 182 181 8% 043 .11, 1,62 it
Total ewerts 3 7
Hetorogrnorty . Mol mepecalds
Tttt hor comrall ey 7= 1,26 (P =0n)
114 [ lacls & Sir themophilus
Correa POOS 1\ & M T Tan 05 [0, 0.05) - Rl 11 L
Hubolal (95% C] & T Ta% 053 .9 0.085) -
Tatnl svsres 13 24
Hetregenady Wl agyiscatie
Tast for overall shect I = 203 (= 0u0d)
105 B fonguen FLOE & L mamncsus KLE3A & L plantrarum PLOE
Srymansh 2008 1 4 2 o 0AT (004, 5,05 —i LL L L L L
Subtiotal ([95% CN) 40 B 10N 047 [0.04, 5.0 e ——
Totnl e 1 2
Haterngeneny Mo nnoe s
Teat dor owerall effsct 7 0 QuG2 (P o 051}

JPGN 2016;62: 495-506
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Efecto en prevencion de Diarrea asociada a

Clostridium Difficile

Test for overall effect: Z = 2.65 (P =0.008)
Test for subgroup differences: Chi” = 0.99, df = 2 (P = 0.61), = 0%

(A} Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)
(D} Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reorting bias)

Favours treatment Favours control

Treatment Control Risk ratio Risk ratio Risk of bias
Ly o cyboroan
1.2.1 S boulardii
Kotowska 2005 3 119 10 127 404% 0.32 (0.09, 1.14) —— 4
Shan 2013 1 167 8 166 15.0% 0.12 (0.02,0.98) ———8— LT T Ry
Subtotal (95% CI) 286 293 b551% 0.25 (0.08, 0.73) -
Total events 4
Heterogeneity: Tau® = 0.00; Chi® = 0.80, df = 1 (P =0.44); IZ = 0%
Test for overall effect: Z=2.54 (P =0.01)
Arvola 1999 1 61 1 58 85% 0.95 (0.06, 14.85) | AR 1 J
Subtotal (85% CI) 61 58 B85% 0.95 (0.06, 14.85) et
Total events 1 1
Heterogeneity: Not applicable
Test for overall effect: Z=0.04 (P = 0.97)
1.2.3 L rhamnosus E/N, Oxy, Pen
Ruszczynski 2008 3 120 7 120 36.4% 0.43 (0.11, 1.62) —— e
Subtotal (95% CI) 120 120 36.4% 0.43 (0.11, 1.62) il
Total events 3 7
Heterogeneity: Not applicable
Test for overall effect: Z=1.25 (P =0.21)
Total (95 % ClI) 467 471 100.0% 0.34 (0.15, 0.76) S
Total events , 8 . 26 ) | | | |
Ty —_ - HE—- = = - =% I T T 1
Heterogeneity: Tau® = 0.00; Chi* = 1.61, df = 3 (P = 0.66); I* = 0% 0.01 01 ] 10 100

JPGN 2016;62: 495-506
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Resumen

e El tratamiento activo con probioticos asociado a las SRO es
efectivo en reducir el tiempo de duracion de los sintomas de la
GEA en nifnos.

e Los probioticos recomendamos en el manejo de la GEA y
diarrea asociada a antibioticos son las que contienen las cepas de
Lactobacillus GG y Saccharomyces boulardis.
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Helicobacter Pylori
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Infeccion por H. Pylori

« Afecta a toda la poblacion mundial y a todas las edades.
* Prevalencia aumenta con la edad.

Mundial

50%

Via desarrollo

70%

Desarrollados

30-40%

Espafa

20-24%

BHigh
Olntermediate S~
OLow

OVery Low

JPGN 2017;64: 991-1003



Moderador
Notas de la presentación
H. pylori es una de las causas más frecuentes de infección bacteriana crónica a nivel mundial, constituyendo un importante problema sanitario en todo el mundo.
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Infeccion por H. Pylori

* En pediatria casi 90% son asintomatico y 5-10% se asociada a
ulcera peéptica.

o EI tratamiento incluye triple terapia con dos antibioticos
(amoxicilina + metronidazol o claritromicina) mas un IBP por
un periodo de 14 dias, con tasa de fallo de erradicacion 20-30%.

|Resistencia antibic')tico| <+ | Efectos adversos |l

| Mala adherencia |

JPGN 2017;64: 991-1003
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Microbiota gastrica

11 Lactobacillus 11 Gram negativos
| Gram negativos | Lactobacillus



u SJ n Sant Joon de Déu
« Barcelonao - Hospital

Mecanismo de accion Probiotico-H. Pylori

Aumenta @ - @ . ) wes e | 11pH:&cido
., Gastne Mud 1 e s -
produccion§ : lactico,
de mucina .\X o e N— aceticoy
e peroxido H2

| . y -Inhibe

| |Gasitric epithelial cell:

‘- ""“ "_ "‘—"L_‘—_ --‘_E:p:thq:*:_al_u:;n_L-|r S X/'

ureasa
@ MUCOSAL DAMAGE
- W Y g @ L' actenal mucnase -.. 2 Efecto
it B " S = - inmunomo
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RESEARCH ARTICLE

Efficacy of Probiotic Supplementation
Therapy for Helicobacter pylori Eradication: A
Meta-Analysis of Randomized Controlled

Trials
1500-
'13 RCT - p<0.00001 B eradication
_2306 paC|enteS % 000, [ no eradication
'2006 = 2015 g £<0.00001 p=0.0002
% 500-
L]

E c E Cc E c E C

adults children europe asia
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Eventos adversos

Tipo de esquema

[ side effects
B no side effects

Side effects observed

0
ECECECECECECEGC
total side nausea’ diarhea consti- epigastric loss of distetion
effects vomiting paion  pan  appelle

15004

1000

5004

Eradication achieved

B eradication
p<0.00001 [ no eradication
—

£=0.00002
£<0.00001

0-
E CECECETCTETC

triple quadruple sequential SEVEN  fourteen
regimen regimen regimen days  days
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a meta-analysis

ORIGINAL RESEARCH

Probiotics improve the efficacy of standard triple
therapy in the eradication of Helicobacter pylori:

F3T records ideniified G4 records identified
through database searches through other sources
L 1

274 records excluded:

120 reviews, systemalic reviews, or

12T records assessed for
aligibility

97 records excludexd:
60 irrelevant dinical data
1 23 did not meet inclusion criteria

30 studies ncuded in
this meta-analysis

| 14 not randomized control trials

-6 RCT nifos
-Lactobacillus y
Saccharomyces B.
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Tasa de erradicacion

Wheznen B Pmemtossain !
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Eventos adversos

Study name

Akcam el al®
Hauser et af"
Francavila etar®
Srinarong etaf*!
Wang et a!
Bakar et a**

Sanget a*
Yasar at a*®

Kim etaf
Scaccianace et af™ (M)
Cindoruk at a®
Myllyluoma et a®
Nista et af*
Cramonini etal' (L)
Cramonini etal'® (5)
Cramanini et al' (M)
Sheuetd®
Armuzz et af®
Canducd et a®
Overall

Statistics for sach study Risk ratio and 85% Cl
Risk Lower Upper

ratio  fimit limit P-value
0805 0300 2506 0839 o
0628 0515 0767 0.000 [ |
0400 0082 1951 025
0.017 D447 1880 0842 —_
0140 0008 2800 0204 o
0470 0233 0847 0035 ——
0716 0230 2235 (566 —
055 0206 1042 0.067 —
7456 0388 143267 0183
1067 0073 15570 0952
0538 0230 1258 0.153 —
0626 0160 2325 0.484 o
0385 0222 0668 0.001 -
0635 0118 3411 059 —_—
0333 0038 2030 03B
0635 0118 3411 059 _
0625 0214 1820 0391 —
0300 0092 0983 0047
1000 0437 2344 1000 ——
0606 0520 0705 0.000 ]

.01 0.1 1 10 100
Favors probiotics Favors control

Relative
weight
203

09z
447

458
178
583
0.26
0.3z
320
134
TE0

049
082
2.00

318
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Resumen

« La asociacion de probidticos tipo Lactobacillus o
Saccharomyces Boulardiis a la triple terapia de erradicacion para
H. Pylori, podria mejorar la tasa de erradicacion, la adherencia y
disminuir los efectos adversos asociados.
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Otras enfermedades digestivas

Enfermedad

Inflamatoria Intestinal

Dolor abdominal
funcional

Constipacion

No hay evidencia suficiente que justifiquen la
eficacia de probioticos
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Conclusiones

« En ninos, la microbiota intestinal parece jugar un rola
Importante en el desarrollo de ciertas enfermedades digestivas.

* El uso de probidtico en patologias especificas asociada a su
tratamiento podria generar efectos beneficiosos.

 En pediatria el Lactobacilus GG, Sacharomyces Boulardis y
Lactobacilus Reuteri son los unico probidticos con evidencias
suficiente que avalen su uso en ciertas enfermedades digestivas.
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