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Introduccion

e Caracterizado por activacion de sistema inmune
fetal.

* Originalmente definido como elevacion IL-6
(>11pg/ml) en RPM.

e Compromiso multiorganico.
* 39% TdP prematuro.

* 50% RPM pretérmino.

e 17% en llA.

* 68% en corioamnionitis.

Mastrolia. Ultrasonographic approach to diagnosis of Fetal Inflammatory Response Syndrome: a tool for at risk fetuses?, American Journal of Obstetrics and Gynecology (2016).



sQué es inflamacion?
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* Proceso a través del cual el
cuerpo responde a injurias.
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El Rol de |la

Mecanismo de defensa
ante injuria/infeccion.

Involucrado en procesos
fisiolégicos (ovulacion,
implantacion,
menstruacion, parto).
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Beneficios de la respuesta inflamatoria

* Liberar célulasy
moléculas que supriman
la infeccion.

— Macrofagos, neutrofilos y
linfocitos.

— Péptidos antimicrobiales,
citoquinas, guemoquinas,
prostaglandinas,
leucotrienos,
complemento.

 Barrera fisica.

* Reparacion de tejido con
Injuria.
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Citoquinas y Quemoquinas

Pequenos péptidos o
glicoproteinas solubles.

Comunicacion intercelular.

Producidas por leucocitos y
células epiteliales.

Control de la respuesta
inflamatoria.

Interferones, Interleuquinas,
Factor de Necrosis Tumoral
(TNF), Factores de crecimiento
transformantes, Factores de
crecimiento hematopoyéticos
y Quemoquinas

LPS and other bacterial components
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Proceso Fisiopatologico

* Microorganismos en
decidua.

 Estimulacion de reaccion
inflamatoria local.

* Produccion de citoquinas
proinflamatorias y
mediadores inflamatorios.

* Ingreso a cavidad amniotica
mediante membranas
intactas.

* FIRS

* Parto prematuro (PG) y
RPM (MMP’s).
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FIRS

e Diagnostico prenatal

— Concentraciones IL-6 en
plasma fetal >11pg/ml.

— PCR elevada.

* Diagnostico postnatal
— Funisitis y vasculitis coridnica.
* Consecuencias postnatales

Respiratory distross
_ SDR G:NWQROS)
V Wlem)
— Neumonia
— Sepsis

— Displasia broncopulmonar
— Hemorragia intraventricular
— Leucomalacia periventricular
— Enterocolitis necrotizante.
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Compromiso organico fetal
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Summary of the sonographic approach to the multiorgan changes in fetuses at high risk for the development

of FIRS, compared with normal fetuses

Fetal organ Parameter evaluated Type of alteration Physiopathological hypothesis
Heart E/A ratio Higher E/A Increase in left ventricular compliance as a protective
Velocity time integral Higher velocity time integral effect to avoid brain ischemia in utero, when
ventricular stroke volume and cardiac output cannot be
maintained. Unclear mechanism regarding the altered
compliance in the right ventricle
Tei index Increased Tei index Left ventricular dysfunction due to altered (increased)
cerebral artery resistance to impede the arrival of
oxygen and protect against endotoxin, leading to flow
decrease and decreased ejection time
Strain imaging Inverted and positive peak systolic Increased ventricular relaxation associated with

strain and strain rate

microbial invasion of the amniotic cavity, leading to
paradoxical myocardial movements with longitudinal
expansion in systole

Thymus Thymus volume Decreased volume

Corticomedullary decreased ratio accompanied by a
shift to a proinflammatory microenvironment and
lymphocyte migration toward affected organs, or a
mechanism of thymocyte apoptosis

Spleen Splenic vein flow pattern Pulsatile flow pattern

Fetal venous system changes transmitted through the
main portal vein/changes in vessel compliance

Adrenal gland Gland volume Increased volume

Increased hormonal production in the central zone of
the fetal adrenal gland (fetal zone)

Kidney Amniotic fluid volume Oligohydramnios

Decreased fetal urine production due to redistribution
of blood flow away from kidneys as part of the host
response to microbial products

Mastrolia. Ultrasenographic approach to diagnosis of feral inflammatory response syndrome: a tool for at-risk feruses? Am J Obster Gienecol 2006,




Sistema Hematopoyético
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Timo Fetal

* Involucion timo
(perimetro o diametro
transverso <p5).

* Apoptosis de tejido
linfoide |n'du.C|da por Thymus'. S
glucocorticoides y efecto
de citoquinas.

* Migracion de linfocitos.

e S5:100% - E: 73% - VPP:
55% vy VPN: 100% para
sepsis neonatal.

3 vessel view

The use of imaging technology in the assessment of the fetal inflammatory response syndrome-imaging of the fetal thymus. Y Sciaky-Tamir. Prenatal Diagnosis 2015, 35, 413-419.

Mastrolia. Ultrasonographic approach to diagnosis of Fetal Inflammatory Response Syndrome: a tool for at risk fetuses?, American Journal of Obstetrics and Gynecology (2016).



Bazo Fetal

* Deplecion de linfocitos
ByT.

* Doppler de vena
esplénica: continuo vs
pulsatil.

* S:47% - E: 96% - VPP: T
96% - VPN: 50%

d. . 7 Arrow indicates site of measurement of flow
pre ICCION patterns (a) with continuous (b) and pulsatile
waveforms (). A color version of this figure is

CcO ri oamn iO N |t|S . available online. From Musilova et al.*®

Mastrolia. Ultrasonographic approach to diagnosis of jetal
mflammatory response syndrome: a tool for at-risk fetuses?
Am | Obstet Gymecol 2016.

Mastrolia. Ultrasonographic approach to diagnosis of Fetal Inflammatory Response Syndrome: a tool for at risk fetuses?, American Journal of Obstetrics and Gynecology (2016).



Glandulas Suprarrenales

* Crecimiento glandular
(zona fetal).

e Cortisol/DHEAS.

e Cortisol elevado y
DHEAS normal.

e Correlacion tamano
glandular (2D/3D) con
parto prematuro.

Multiplanar technique for the measurement of the adrenal gland volume using VOCAL (Virtual Organ Computer
Aided Analysis, 4D View; General Hectric Medical System, Milwaukee, W1) software
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Piel Fetal

* Dermatitis fetal. : |
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Rinones Fetales

 |LA<5cm -2 IL-6, IL-1B,
TNF-a y corioamnionitis _ LIQUIDO AMNIOTICO
clinica. .

e Redistribucion de flujo
fetal.

Figura 3. Imagen sonografica de la medicion del bol
vertical mayor de liguido amniotico (BVM)

L

Mastrolia. Ultrasonographic approach to diagnosis of Fetal Inflammatory Response Syndrome: a tool for at risk fetuses?, American Journal of Obstetrics and Gynecology (2016).



Corazon fetal

* Alta compliance VI.

* Depresion miocardica.

 Mayor relacion llene
diastdlico / contraccidn

auricular en ambos
ventriculos.

* Mayor relacion llene
diastolico / velocidad

contraccion auricular en
VI.

A

S

Tei index calculated in a fetus at 28 +4/7 weeks of gestation

Mastrolia. Ultrasonographic approach to diagnosis of Fetal Inflammatory Response Syndrome: a tool for at risk fetuses?, American Journal of Obstetrics and Gynecology (2016).



FIGURE 1
Diagram of Doppler waveform representing the calculation of the left
ventricular Tei index and the time intervals used

I-q — >
Mitral inflow
1 S

Tei index = (ICT + IRT) = (a = b)
ET h
Interval & extends from the cessation to the onset of mitral inflow and includes the isovolumetric
contraction time (ICT), the ejection time (ET or interval b, the duration of left ventricular outflow), and
the isovolumetric relaxation time (IRT). The Tei index is equal to (ICT-HRTVET or ja-byh Adapted
with permission from Pellet et al®’

Mastrolia. Ultrasenographic ap proach to diagnosis of fetal inflamematory resporse syndrome: a tool for ar-risk fetuses? Am [
{dbstet Crenaeol 2006,

Mastrolia. Ultrasonographic approach to diagnosis of Fetal Inflammatory Response Syndrome: a tool for at risk fetuses?, American Journal of Obstetrics and Gynecology (2016).



Corazon fetal
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Figure 2 Left ventricular Tei index (a) and ejection time (b) values
(showing mean and 95% Cls) of patients with preterm premature
rupture of membranes (pPROM) and controls.

Tei index to assess fetal cardiac performance in fetuses at risk for fetal inflammatory response sindrome. A. L. Letti Muller. Ultrasound Obstet Gynecol 2010; 36: 26-31



Pulmon Fetal

* Induccion de madurez
pulmonar fetal (aumento de
MRNA, expresion de
proteinas Ay B del
surfactante y lipidos del
surfactante).

* Exposicion cronica a
mediadores pro-
inflamatorios = cambios en
el desarrollo pulmonar -2 » |
disminucién del nimero de
alveolos y aumento en su
tamano y grosor.
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Cerebro fetal

* TNF-a participa en el patogénesis
de la Leucomalacia
Periventricular.

* Induccion de hipotension fetal e
isquemia cerebral.

e Estimulacion de producciony
liberacion de factores de tejido
gue activan sistema hemostatico
y contribuye a la coagulaciony
necrosis de materia blanca.

* Induccion del factor liberador
activante de plaquetas, que actua
como detergente de membranas,
causando dano cerebral directo.

* Efecto citotoxico directo de TNF-a
en oligodendrocitos y mielina.
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Objetivo de respuesta inflamatoria
fetal

* Rol activo fetal en la induccion
del parto, secretando
citoquinas para senalizar el
inicio del trabajo de partoy
expulsion del ambiente hostil

Parto

intrauterino. i ey
* Inflamacion sistémica en y ]
ausencia de parto cuando el W g
. . Trofoblastos == Za 471 3=
proceso inflamatorio no A & —
involucra a las membranas y \NEXA X

decidua (como en infecciones
virales hematogenas o
aloinmunizacion.
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Consecuencias Postnatales

Regression analysis of risk factors for the primary outcome parameters

Predicted P value for
Outcome parameter R comectly Predictors OR (95% C1) P value imeraction term®
Adverse neonatal outcome 390 79.9% GA 1.2(1.0-1.4) 027
Severe birth asphyxia 3.8(089-16.9) 076
FIRS 58(25-13.8) = 001 .B39
BPD 892 97.6% GA 11.1 (2.0—-62.6) 006 976
IVH 419 92.5% GA 1.3(1.0-1.8) .09
Multiple birth 4.3 (0.8—-22.4) .ng2
Severe birth asphyxia 5.0(0.8-32.3) 090
FIRS 1.7(1.8-329) 006 158
PVL 118 926% GA 1.3(1.0-1.5) 7 .392
EOS 532 90.2% GA 1.31 (1.08—1.59) o7
RDS 4.81 (1.13—-20.51) 034
FIRS 10.26 (2.95—35.68) = 001 414
LOS AT3 96.0% GA 20(1.2-3.3) 006 695
Multiple birth 6.7 (0.8—56.8) 081

Regression analysis with the primary cubome parameiers as dependent variables and anenatal faciors and variables with significant associafion in the bivariaie analysis as predicior variables.
Mode fit ks described with Nagelberke's R” and percentage predicted comecty. Only prediciors with P < .1 are reporied.

BAD, bronchopulmaonary dysplasia; O confidence interval; 525, early-onset sepsis, FIRS, feal inflammatny response syndrome; G4, gestational age; 1R0S, idopathic respiatony distress syndrome;
IV infraventricular hemorrhage; LOS, late-onset sepsis; OF, odds rafio; PV, periventricular leukomalacia.

* Interaction tenm between FIRS and GA

Huojer. FIRS and neenatal morbidity and mortality. Am [ Obstet Cymecol 2013,

Hofer N, Kothari R, Morris N, et al. The fetal inflammatory response syndrome is a risk factor for morbidity in preterm neonates. Am J Obstet Gynecol 2013;209:XX-XX.



Manejo de FIRS

* Parto.
* Tratamiento antibiotico.

?
a2

* Administracion de
agentes que regulen
respuesta inflamatoria.

* Balance entre riesgos

de prematuridad e J é
infeccion intrauterina.
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