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Actualizacion sobre fluidoterapia intravenosa en urgencias de pediatria

Pasado, presente y éfuturo?

Juan Carlos Molina Cabafiero. S. Urgencias
Hospital Infantil Universitario Nifio Jesus. Madrid
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No tengo conflictos de interés en relacion a la presentacion



Nino ;éAduIto pequeno




¢;,Cuales son las necesidades basales de agua en los nifios?

DC Darrow, MA Holliday, WE Segar (1938 -1957)

Agua en funcion de la tasa metabolica

1 ml =1 kcal



100 kcal = 100 ml

Volumen de agua ml
Pérdidas insensibles 45
Sudoracion 10
Heces 5

Renal 50

Agua de oxidacion 10

100 ml



¢;,Cuales son las necesidades basales de agua en los nifios?

Peso
<10 kg
11 — 20 kg 1000 ml + 50 n kg entre 11 - 20

> 20 kg 1500 ml +: ada kg > 20
Fiebre MA. Holliday, WE. Segar
Diarrea
Vomitos
Taquipnea

Convulsiones




Composicion de los sueros

Presente
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¢Como se calcularon inicialmente las necesidades basales de
iones para la sueroterapia de mantenimiento en los ninos?

a) En funcion del gasto energético
b) En funcidn del gasto de agua
c) En funcion de la composiciéon de la leche materna

d) Extrapolandolas de las necesidades de los adultos
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FLUID THERAPY

By Malcolm A. Holliday, M.D., and William E. Segar, M.D.
Department of Pediatrics, Indiana Unicersity Medical Center

TABLE VI

INTAKE OF ELECTROLYTES ProviDED PER ESTIMATED
100 Cavrories oN VArious REGIMENS

mEq/100 cal/day
Regimen

Na Cl K
Human milk* 1.0 1.2 2.0
Cow’s milk 3.5 4.5 6.0
Recommended t 3.0 2.0 2.0
Recommended (Darrow) 3.0 2.0 3.0
Recommended adult** 3.0 8.0 1.0




S.S.F S.S.1/3 S.S.1/5
0,3 0,2

51

mEq/l 31
mEq/I
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¢Quée se debe tener en cuenta al usar sueros hipotonicos como
sueroterapia de mantenimiento?

Pueden producir un cuadro de SiADH
Estan indicados cuando el volumen a infundir no es elevado
Pueden causar acidosis metabodlica si se infunde un volumen elevado

Deben indicarse fundamentalmente en ninos menores de 6 meses
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PEDIATRICS

OFFICIAL JOURNAL OF THE AMERICAN ACADEMY OF PEDIATRICS

Isotonic Versus Hypotonic Maintenance IV Fluids in Hospitalized Children: A
Meta-Analysis

PRACTICE POINT Canadian
Paediatric
Society

Risk of acute hyponatremia in
hospitalized children and youth receiving

maintenance intravenous fluids

Jeremy N Friedman; Canadian Paediatric Society

Acute Care Committee
Paediatr Child Health 2013:18(2):102-104




Intravenous fluid therapy i

people in hospital

processes Thase bis

fud chigren

sppeomch in presenting parkntiesl fud harspy in hesguized chidran centists of

Glowng steps

tha patiert’s clinical condtion snd velume status [1.4.13)

ohirme Gapieted, theeapry is Srst drctad ot iphting any #5tmated defict wih n setosic selutien [14] (soe ol asge !

7T (hypovidemia (et dea hibiten” and Treateraet of hypovelernia (Sebydration) den’) Vel rog
physiclogic hypavobrrea-indused stirmabss to ADH ralise, theraby mpeovieg the sbiy 10 excrets $ae witer ¥ & velume depited chi

1w s provided hypetaric Baids, theew is tha risk of hypeaatrarmia devilcping because of avid water resbiorpticn

ticn wil semewe asy

o 8 bypos-ADH

In hospatuized o postoperative auvclemic chidhan wih normmal renal functicn and bloed prassuns, metorc fuid & maistanaece fud volumes shoud be
wsad intialy s these patients are a1 risk foe hyponatrarria dos 10 inagprepe 15)

increased ADH secrtion (Latle 2) and hypovelemia |

The intiad rie of fuid theeapy i caleulatad based on the waight of the child (Cakulator 1) (See M s caludation’ sbove )

The rite snd torscity of theeapy sew readusted based upon 0ngeing snd fequart chrical assesment of Th chigs Suid and elect
SRariions in the neemad hamaoIIAE mecharsms

* In chikdren with irpaired ADH acticn, Suid volume adustimant may be required. (See Jopsised ADH acticn sbove)

Pebdren with noemad srum potassium Wvals ind renal functicn, kvels, ¢ i¢ is usually added 1o ma
of 10 mEYL foe small chidan weh waights <10 kg, and foe larger chikdren with weights 210 kg, & cencastration of 20
abecemal potassium bvals or impared renal S0cton Mg more indiidualzed petassum prescrigticn. (See My
Nebdren” an — Mo )

SUMMARY AND RECOMMENDATIONS — Mantenance fud therapy eplaces the ongoing 0sses of water and slectiolytes occ
03 20 based upon insensible lo3sas from the respiratory tract and skin, and sensitle losses f
g paeds’ above )

n chidron, specic water
cians to calcelate

Viter roqurements are astimated in Grect reation 10 Calonc enargy expandtures, which viry drectly with bedy wevg
FaquRamanes change over thiea broad waight ranges. Two methods based upen the chid's weight are generally used by ci
mantenance water (Cakufator 1) (See Mathods 1 cakculaticn’ sbove.)

i or sensible water sses (abie 1) These inchede
frome of napgrognate
sptalzed o

Vater Mantenance mMeds vary with physical exenion and chncal condticns that ater nser
diabates nupdus, prematurty, danhed, & clostomy of deastomy, chgunc renal fadure, mecharical ventlaticn, 3nd the s
arbduwatic harmane (SIAOH) Increased ADH release, which is akso refened 10 as neaghysologe ADH release, commenly
postoperative chibdron. (See Tharges o mante eds’ above snd Mosgaalzed chidren above )

Elactrolyte martanance is als0 based upen cabine energy expendiures and ncludes sodum and chicnide requrements of 2
potassium requrements of 1 10 2 mEQ100 mi of water. (See Llectigint atove )

mEY100 el of wi

The managemart of martes

pacarteral fud therapy n chidren inchde the Solowing steps (see Diur agpinachy sbove)

= We recommend the intial use of iscorec faid a5 mantenance Sud therapy (Grade 1) The nsk of hypenatremia is increased wih the wse of
hypotarc sciution bacause increased ADM release 15 & common occumence in hospialzed chidren ()

* The ntial rate of fud therapy 15 calcuated based on the weight of the child (calculator 1) (See Mathods S calculat

« The rate and torkcity of therapy are readusted based upon ongeing and frequant chrical assessment of the chid's Sud ard elect
akeraions in the normal hamaeostabic mecharisms (eg, inagprepnate ADH secretion). In particular, nfarts and yeurg chidren n
suvediance a3 they are at risk for hypervolemia and hypematreria than cider patierts

« Potassium chioads supplemarntation is added based on the child's renal status and serum potassium level (See "M
hekdren” and M omia t Wana '
Dcote
For term necostes o crtical porstaatal sdapnaton plate (for exiesple, Lerss nesotes e ¥
: : - ‘ A [« FJ@

TECTTTTeT 7T OO T " 60 TOTE COMITRTong Ihe 7o Qygecaly whon the
st .' U e 35 hour r encing, and then 'hng 10 resulls and the
dosrn OF 1 tly on repeat measure

1

) cortensien rorcinpars w pacerte | Wovededos | PCls | Cacladares | Wbaracciones dafmacos




Estimulos no fisiologicos

Sueros isotonicos
de mantenimiento

Intervenidos SNC
Meningitis
Bronquiolitis
Neumonias

Dolor
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Respecto al S.S. fisiologico como base en la terapia de
mantenimiento, {con cual de las siguiente opciones estas mas
de acuerdo ?

a)
b)
c)

d)

Puede producir acidosis hiperclorémica
Aunque no es tan “fisiolégico” como parece, es un suero seguro
Puede causar hipernatremia en los nifos menores de un afio

Las “soluciones balanceadas” son una mejor opcion
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Plasma — S. Salino Fisiologico 0,9

Osmolaridad Na Cl

Plasma 275 - 295 140

S. Salino 0,9 308 154



Acidosis metabolica

hiperclorémica Mala
evolucion
clinica




The NEW ENGLAND JOURNAL of MEDICINE

‘ ORIGINAL ARTICLE ‘

Balanced Crystalloids versus Sali

S W By ne, M.S

—Comns, M.D., Corey M. Slovis, M.D., Christopher J. Lindsell, Ph.D.,
Jesse M. Ehrenfeld, M.D., M.P.H., Edward D. Siew, M.D.,

Andrew D. Shaw, M.B., Gordon R. Bernard, M.D.,
and Todd W. Rice, M.D., for the SALT-ED Investigators*

. Paciente

UCIP - USA

13.347 adultos. Prospectivo, aleatorio

S. Salino 0,9 vs Soluciones balanceadas




peor evolucion en los

ma independiente a

- La hipercloremia se asocia de for

nifios con shock septico

Erin K. Stenson, MD'?; Natalie Z. Cvijanovich, MD? Nick Anas, MD* Geoffrey L. Allen, MD?%
Neal J. Thomas, MD? Michael T. Bigham, MD?; Scott L. Weiss, MD?; Julie C. Fitzgerald, PhD, MD?
Paul A. Checchia, MD?; Keith Meyer, MD'; Michael Quasney, MD, PhD"'; Mark Hall, MD'%;
Rainer Gedeit, MD"; Robert J. Freishtat, MD'; Jeffrey Nowak, MD'3; Shekhar S. Raj, MD'§;

Shira Gertz, MD'’; Jocelyn R. Grunwell, MD, PhD'; Hector R. Wong, MD*?

Pediatric Critical Care Medicine

Retrospectivo
890 ninos con shock séptico
29 UCIP de USA




S. Balanceadas  Plasma
Na 140 140
Cl 98 (100 )
K ; <>
Mg 1,5 1
Acetato 27 Bicarbonato
Gluconato 23 22
Osmolaridad 275 - 295 295



Actualmente, no estan indicadas
como sueroterapia de mantenimiento

No llevan glucosa

Tienen poco potasio

Soluciones Faltan estudios en nifios

balanceadas

Mas caras







Acetato K 1M

3 AN

Suero Salino Fisioloégico
154 mEq CI Na
0,9 g de Na CI /100 m|

Suero Glucosalino 5% - 0,9
154 mEq CI Na
0,9 g -5 gde glucosa /100 ml




!
Sueros hipotonicos

Gracias, por la atencion.
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