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Representa un 30% de todos los casos de ‘

NEC * [
Existe evidencia limitada que justifique una ‘
relacion causal entre Tx GR y TRAGI.

/

Definicién: “Asociacion temporal (<48hrs)
entre la transfusion de concentrado de
glébulos rojos y el desarrollo de enterocolitis
necrotizante, en recién nacidos prematuros de

muy bajo peso.”

Carece de los factores de riesgo cldsicos
para NEC.
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Transfusion-Related Acute Gut Injury: Necrotizing Enterocolitis in Very Low
Birth Weight Neonates after Packed Red Blood Cell Transfusion

Jonathan Blau, MD, Johanna M. Calo, MD, Donna Dozor, BN, MS, Millicent Sutton, MD, Gad Alpan, MD
and Edmund F. La Gamma, MD, FAAP

Objective This is a repeat cohort study in which we sought to determine whether an association of necrotizing
enterocolitis (NEC) <48 hours of a packed red blood cells (PRBC) transfusion was a prior sampling artifact.
Study design All very low birth weight neonates with NEC Stage =IIB admitted over an 18-month period were
categorized for NEC: (1) <48 hours after a PRBC transfusion; (2) unrelated to the timing of PRBCs; and (3) never
transfused.

Results Eight hundred eighty-three admissions over 18 months were reviewed; 256 were very low birth weight that
resulted in 36 NEC cases and 25% were associated with PRBEC (n = 9). PRBC -associated cases had lower birth
weight, hematocrit, and rapid onset of signs (<5 hours). The timing of association of PRBC transfusion and NEC
differed from random, showing a distribution that was not uniform over time (y* = 170.7, df = 40; P < .000001) con-
sistent with the possibility of a causative relationship in certain cases of NEC. Current weight at onset of NEC did not
differ; however, the more_immature the neonate the later the onset of NEC creating a curious centering of occur-
rence at a median Dstcnnceptual age.

Conclusions We conclude that PRBC-related NEC exists. Transfusion-related acute gut injury is an acronym we
propose to characterize a severe neonatal gastrointestinal reaction proximal to a transfusion of PRBCs for anemia.
The convergence at 31 weeks postconceptual age approximates the age of presentation of other O, delivery and
neovascularization syndromes, suggesting a link to a generalized systemic maturational mechanism. (J Pediatr
2011,;158:403-9).




Jonathan Blau, Johanna M. Calo, Donna Dozor, Millicent Sutton, Gad Alpan and Edmund F. La

Gamma. Transfusion-Related Acute Gut Injury: Necrotizing Enterocolitis in Very Low Birth Weight
Neonates after Packed Red Blood Cell Transfusion. J Pediatr 2011;158:403-9

FIG. 1. Number of hours

Transfusion-related Non—transfusion-related* to onset ﬂfl NEC after PRBC
acute gut injury (TRAGI) transfusion.” *12 (33%) addi-
n =9 (25%) n=15(42%) tional subjects had NEC but no
prior transfusion. NEC, necro-
tizing enterocolitis; PRBC,
packed red blood cell. Reprinted
from The Journal of Pediatrics,
Vol.158, No. 3, Blau ] et al.,
Transfusion-Related Acute
Gut Injury: Necrotizing En-
terocolitis in Very Low Birth
Weight Neonates after Packed

123456789 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24  403-409, Copyright (C) 2011,
with permission from Elsevier.
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'Professor of Pediatrics, Biochemistry, and Molecular Biology, Chief of the Division of Newborn Medicine, and Director of the
Nt,nnatal Perinatal Fellowship Program, New York Medical College, Valhalla, New York.

Chief of the Regional Neonatal Intensive Care Unit (NICU) of Maria Fareri Children’s Hospital at Westchester Medical Center,
Valhalla, New York.
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Lactancia materna exclusiva es factor protector para NEC, ~_ L1ONADPH' L 05NADPH
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pero no protege contra TRAGI. |
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® Transfusion de GR causa falla en la respuesta refleja
fisiolégica a la alimentacién enteral, en nifios prematuros

L-Arginina N-Hidroxi-Arginina L- Citrulina Oxido Nitrico
anémicos y de muy bajo peso al nacer.

“VASODILATACION HIPOXICA”

aumenta la

extraccion de
oxigeno debido a
la disminucién de
la entrega de O2




POR GLOBULOS ROJOS ALMACENADOS

K FACTORES ASOCIADOS A LA LESION PRODUCIDA c/

1) membrana eritrocitaria

2) capa libre de eritrocitos en
los vasos sanguineos
inducida por el flujo laminar
de sangre
3) citoesqueleto eritrocitario
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FIG.2. Proposed mechanism for TRAGL® Hgb, hemoglobin; NO, nitric oxide: TRAGI, transfusion-associated gut injury.
Reproduced with permission from NeoReviews, Vol. 16, No. 7, pp. e420-e430, Copyright (C) 2015, by the AAP.




Neonatos exiremadamente anémicos alimentados enteralmente:

Vasculatura mesentérica vasodilatada al maximo + Extraccion de oxigeno en peak mdximo (baja masa de

GR)

Uso de oxigeno elevado después de alimentacion enteral (continua o en bolo) por aumento del trabajo

muscular, transporte de agua desde mucosa al lumen y funciones digestivas.

Cualquier reduccién adicional en la disponibilidad de oxigeno al acercarse al punto critico de oxigeno

precipitard un desequilibrio entre aporte /consumo de oxigeno = potencial isquemia tisular.

Desequilibrio aporte /consumo O2 = lesién vascular del sistema de barrera epitelial de la mucosa gruesa

monocapa celular = invasién bacteriana concomitante desde el lado luminal 2 NEC clinica.

Contribuye a esto:

® Arteriola de alimentacién microvascular Unica en cada vellosidad, con gradiente de O2 decreciente desde la

base hasta la punta =2 mayor susceptibilidad a condiciones de privacién de oxigeno.

* Duplicacién de longitud intestinal en Oltimas 10 semanas de embarazo = angiogénesis rdpida que

contribuye a la vulnerabilidad estructural adicional (brotes fragiles de vasos) = propensién para desarrollar
NEC a las 31/32 semanas de edad corregida.
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We did not find any difterence in the hematocnt, volume
of blood per transtusion or number ot donors between
groups, although several studies suggest anemua mstead of
pRBC transtusion to be a potential nsk tactor tfor devel-
opment of NEC [8, 17, 22]. Some speculate the cause to be
T-antigen activation (Thomsen-Friedenreich cryptic T
antigen) on red blood cells in patients who received mul-
ARTICLE tiple blood transtusions from adult donors’ positive for anti
T-antibodies [23—25].
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Feeding during transfusion and the risk of necrotizing enterocolitis
in preterm infants

Monika Bajaj' - Mirjana Lulic-Botica® - Amber Hanson? - Girija Natarajan'
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Abstract

Objective To evaluate the effect of withholding feeds during transfusion on transtusion associated acute gut injury (TR AGI).
Study design Data were collected on 125 preterm infants before and after the practice of withholding feeds for 12-24 h
during transtusion was mnstituted. Logistic regression was used to examune effects of withholding feeds on TRAGI rates.
Results A total of 19 (15%) infants developed NEC; 6/19 (32%) had TRAGI. Postnatal hydrocortisone use was associated
with TRAGI (OR 8.97; 95% CI 1.17-68.46, p =(.034). There was no difference in NEC rates (15.8 vs. 14.7%) and the
proportions (22.2 vs. 40%) of TRAGI in the two time periods before and after instituting the standardized feeding regimen
and practice ot holding teeds during transtusion.

Conclusion No significant decrease was noted in the rates of TRAGI after feeds were withheld during transfusion. Further
studies are warranted to explore the relationship between feeds during transfusion and NEC.
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REVISION
Lesion pulmonar aguda producida por transfusion

J.M. Anén™*, A, Garcia de Lorenzo®, M. Quintana®, E. Gonzalez® y M.J. Bruscas®
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PALABRAS CLAVE fe sumen
LLegivhn el monar El t&rming TRAL (tronsfusion related aoute lung injury “lesidn pulmonar aguda producida
aguda; por transfusion’) fue acufado en 1985, Es un sindrome dinico relativamente ramo, gue
Translusidn: puede constituir una amenza para la vida y que se caracteriza por insufidenda respimtoria
Sindiome de ditnés aguda y edema pulmonar no cardicgénico durante o después de wna transfusion de
regpiratoris amudo; productos hematicos. Aungue su verdadera incidenca es desconocida se ke ha atribuido un
Lesidn pulmonar caso por cada 5.000 tansfusiones de cualguier producto hematico y ha sido la causa mas
aguds producida por frecuente de muerte reladonada con la transfusion durante 3 ahos en Estados Unidos. S
tr ansfus idn han propussto 2 etiologias. La primera es un eplodio mediado por anticuempos debido a la
transfusion de antioserpos contra el antigens lewoocitano o antiouerpos antigranulocito a
pacientes cuyos lewcocitos presentan antigenos afines. La segunda es un madelo en el gue
s& preckan 2 eventos: el pimero esta relacionado con el ouadno clinice del receptor
[sepsis, tauma, etc. ) que produce activacan endotelial y secuestro de newrdfibos, v el
segundo es la transfusion de sustancias con capacidad de modificar b respuesta biologica
que activa los leuoocitos adheridos gue produce dano endotelial y aumento de
pemmeabilidad capilar. El tmtamiento es de soporte en funcien de la grvedad del ouadn
cdinico, v la prevenciin se centra en 3 estrategias: seleccdn de donantes, actuacion sobre
el almacenamients de los productos hematicos y evitar las transfusiones innecesarias.
& 2009 Elsevier Espana, 5.L. y SEMICYUL. Todos los derechos reservados.
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Figura 2 Esguema de |a fisiopatologla del modelo de lesidn pulmonar aguda producida por transfusién (TRALI) inmune y del modelo
de TRALI no inmune. Modificado de Swanson K, Dwyre DM, Krochmal ), Raife T). Transfusiba-related acute lung injury (TRALI)Y:

Current clinical and pathophysiologic considerations. Lung. 2006:184:177-85. Lio-PCe Lsofosfatidilcolines.




Table 4. EXtrapulmonary Effects of INO and Microvascular Perfusion (26)

Organ Effect of iNO

Central nervous system Increased cerebral blood flow during ischemia
Alters vascular tone after hypoxic ischemic injury
Dose and time dependent modulation of infarct size after ischemic injury
Alteration in EEG
Cardiovascular Decreased infarction size and ventricular dysfunction after ischemia-
reperfusion injury
Improved survival after cardiac arrest
Renal Increased renal blood flow, GFR, and urine output
Bowel Improved mesenteric blood flow after ischemia
Alters response to oxidative stress
Pancreas Decreased enzymatic activity during pancreatitis
Liver Improved hepatic tissue oxygenation
Improved liver function after transplantation
Heme Decreased platelet activity
Immune Decreased leukocyte-platelet interaction in ARDS
Attenuation of neutrophil respiratory burst

Species

Mouse
Rat

Mouse
Human
Mouse

Mouse
Swine
Cat
Cat
Rat
Human
Human
Human
Human
Human

ARDS=amte respiratory distres syndrome; EEG=decroencephalogmphy; GFR=glomerular filratdon rate; iNOS=inhaled nitric oxide synthesis.




POSIBLES TRATAMIENTOS

® La suplementacién con arginina (sustrato precursor del éxido nitrico) en recién
nacidos humanos disminuye el riesgo de todas las formas de NEC, lo que respalda
un enfoque profildctico para esta enfermedad. 2 EN ESTUDIO

® El oxido nitrico inhalado (iNO) ha demostrado mejorar la microcirculacion sistémica

en neonatos y ninos con falla respiratoria hipoxémica.

® Es posible que el iNO pueda ser usado para prevenir la eliminacién de NO
producida por la hemoglobina libre durante la transfusién de [GR] en anemia
extrema. = EN ESTUDIO.
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