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JUSTIFICACION

e Ecocardiografia funcional (fEcho):

/ diagnostico
e Informacion fisiopatoldgica » guiar tratamiento

»

* Tiempo real

e Técnicas de fEcho avanzadas
* Doppler tisular (TDI)

e Cardiac Strain
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The myocardial function during and after whole-body therapeutic
hypothermia for hypoxic-ischemic encephalopathy, a cohort study

Eirik Nestaas *®%*, Janne Helen Skranes *<, Asbjern Steylen ¢, Leif Brunvand |, Drude Fugelseth *<

Demographic, clinical and conve ntional echocardiographic data,

@ CrossMark

Peak systolic strain (%) Early diastolic strain-rate (/s)
Parameter Neonates with HIE treated with Neonates with HIE reated with Healthy neonates p-value = * g—.” 25 .—\;ﬂ:ﬂs
therapeutic hypothermia (HT-group) normothermia (NT-group) C‘)—‘N-s Ns

Participants [ examinations) 44(118) 20(34) 48(92) @ I]IJ 2.0 CE @ EE
GA [weeks) (median (quartiles)) 395(38, 41) 40(38,41) 41(40,41)° o003 20 *
Birth weight (kg) 338 (0.09) 335 (0.15) 3 68 (0077 nolf ®
Apgar score [ median( quartiles) ) 1.5 * s i

1 min 1(1,3) 2(1,3) 9(9,97 <0001 151 =™ ,xlu_‘-;vm MO e

5 min 35(3,5) 5(4.6) 9(8,10)° <0001° s s

H b

ﬁr-]sf DT im ?fﬁ, ﬁ:: 02) ; E; g::m.l {gﬁ; 2 g | Peak systolic strain-rate (/s) Strain-rate in atrial systole (/s) .
First POD2 (kPa) 72(06) 5.7 (05) 02 prmm— R =1
First Base Deficit (mmol/L) 163 (09) 93(1.7) =0.001° 8 L ci)
Peak cardiac troponin T (umol/L) {median (quartiles)) 029(0.19, 057) 0.1 (0.06, 020) <000t 18 Q = ‘IJ
Age at examination | hours) ’ ; 20

Day 1 11.8(07) 84(12) 122(07)¢ 0o01F L L B

Day 3 607 (1.0) 56.1 (167 58,6 (0.7) 0028 : mi " 15 e L e

Day 4 821(08) 1.0] uuits — o
Heart rate (beat/min) i =

Day 1 98(2) 127(3F 124 (2)° <0001

Day 3 96(2) 123 (4F 18 (2)° <0001° 1 2 &4 ¢ i & =5 @

Dall' 4 124 I:E:I Dﬂy of life D&y Of ].lfe
Fractional Shortening ( per cent) O Healthy infants

Day 1 285(13) 300 (1.9) 283(0.7) 0g @ Normotherm infants with hypoxie-ischemic encephalopathy

Day 3 31.6(1.0) 292(17) 280(08) a02r B Cooled infants with hypoxic-ischemic encephalopathy during therapeutic hypothermia
Su[rll.r?v: to discharge (per cent) iﬂiﬁ;ﬁ 19720 (85%) 48/48(100%) 0 [] Cooled infants with hypoxic-ischemic encephalopathy after therapeutic hypothermia

“«m Hospital Universitario
sauovarid L@ PAZ ooy



Tabk 4

SAMED

Overview of studies on rdference values of deformation parameters n newborns, Data from the youngest age groupof the study are presented NA, datanot available; EF, ejection fracton;
VWV, vector velocity imag ing; CPA, cardiac performance analysis; TDL, tssue Doppler imaging: STE, speckle tracking echocardiography; LS, longtudinal strain; LSKE, longitudinal strain rate.

Lorch [19] Mestaas [ 18] Pena [17] Marcus [ 16] Elkiam [21] Schubert [20] de Waal
Year 2008 2004 20048 2011 23 2013 2013
fl ar 48 So 24 32 30 al
Age group <1 year Temm newbom  Term newborn <1 year Preterm (36-37 weeks)  Term newborn Pretermn (24-31 wesks)
Weight 50 (23) kg 3.7 (05) ke 32 (04) ke 6.3 (26) ke 25(02) ke NA 1.0 (0.3) ke
Postnatal age 02 (03) year Daily till day 3 20(14) h 0.3 (03 ) year 1-3 days 170 h 10 (11) days
EF 62% ( 8%) NA 59% (7%) 73X (7) NA 64% 71% (7%)
Vendor Siemens GE medical GE medical GE medical Esaote GE medical Philips
Machine Sequola Vivid 7 Vivid 7 Vivid 7 My lab 50 Vivid 7 iE33
Software Wi EchoPAC EchoP AC EchoPAC Xstrain EchoPAC Tomtec CPA
Frame rate 30 Hz 170-220 Hz 250-350 Hz J0-90 Hz 20-75 Hz 187 Hz 30 Hz
| Method TDI T TDI STE STE STE STE |
Site measured Basal Basal, apical Basal, mid, apical Basal, mud, apical Basal, mid, apical Basal, mud, apical Basal mid, apical
Feasibility LA 1% a7% M= MA LA 95%
Quality analysis _ MA Yies MA Yies MA Yies Yies
LS 18.7% (B2%) 218% 247% (37%) 18.3% (19%) 102% (2.3%) 19.5% (21%) 18.7% (2.6%)
LSR 169 (0.71)s ! 1785 ! 1.76 (0.50)s " MA 102 (016}~ " 259 (L.05)s™" 1.73 (028)s "

Speckle tracking echocardiography in very preterm infants: Feasibility and reference values. Waal et al. Early Human Development 90 (2014) 275-279
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HIPOTESIS DE TRABAJO

Las técnicas avanzadas de ecocardiografia funcional (Cardiac Strain
mediante Wall Motion Tracking y Doppler tisular) son capaces de
evaluar la funcion cardiaca del recién nacido prematuro con alta

reproducibilidad

Salu
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OBJETIVOS

* Objetivo principal: estudiar |la variabilidad intra e interobservador de
las técnicas avanzadas de fEcho con la tecnologia Wall Motion
Tracking y Doppler tisular.
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DISENO

* Tipo de estudio: observacional prospectivo

* Poblacion estudio: recién nacidos prematuros (RNPT) < 30 semanas
Ensayo clinico. Codigo de Protocolo: IBU24h-EchoG. Codigo EudraCT: 2016-002974-11

— Criterios de inclusion:
1. RNPT <30 sem que requiera una fEcho por cualquier motivo clinico
2. Edad postnatal menor de una semana en el momento del screening
3. Consentimiento informado firmado

— Criterios de exclusion:
1. Consentimiento denegado.
2. Presencia de cardiopatia congénita, cromosomopatia o sindrome dismorfico
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DISENO

* Procedimientos del estudio:

— fEcho = realizada por uno de los investigadores

— Se realizaran 3 medidas de la misma fEcho:

— 12 medida al realizar la fEcho
— 22 medida (offline) por el mismo investigador al menos 1 semana después (VARIABILIDAD INTRAOBSERVADOR)
— 32 medida (offline) por otro investigador (VARIABILIDAD INTEROBSERVADOR)

* Analisis estadistico (variabilidad intra e interobservador):

— Variables cuantitativas > coeficiente de correlacion intraclase (CCl), intervalo de confianza
(IC) del 95%

— Variables cualitativas = indice kappa de concordancia
— Coeficiente de reproducibilidad
— Indice de reproducibilidad T T el



VARIABLES DE ESTUDIO

Ecocardiografia funcional (fEcho) = TECNICAS AVANZADAS
* Doppler Tisular (TDI) 2 movimiento miocdardico (pared lat VI y VD y septo)

— Picos de velocidad
s’ = systolic peak
e’ = early diastolic peak
a’ = atrial diastolic peak

— indice de Tei = funcién global

DOPPLER
TISULAR
(pared lat VD)

Tei (MPI) _ﬂ

X = tiempo relajacion isovolumétrica
e = tiempo de contraccion isovolumétrica
y = tiempo de eyeccidn
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VARIABLES DE ESTUDIO

Ecocardiografia funcional (fEcho) = TECNICAS AVANZADAS

e Cardiac strain—> deformidad miocardica:

EJE APICAL 4 CAMARAS Longitudinal strain (LS) (%) Longitudinal strain rate (SR) (1/s)

Long. Strain Inner

[l Long. Strain Inner LK i Long. S-Rate Inner
Time: 0 msec ™

Time: 0 msec  [ML] Max1 Max1 Max2 Min2 K i Time: 0 msec  [MU
2.6

Léng. Strain Inner 26

30.00

163 2. \ 4 2.76 96 131 0 392

msec % msec % msec % msec 1/s msec 1/s  msec msec s msec

2.39mL 359 msec ! : . 25 | e 2.39mL 359 msec t 39 SIS L X 1 : : 2.39mL 359 msec
1.03mL_ [131 msec Sd 28 ? 0¢ 7 . 1.03mL_ [131 msec sd A 16 ) 1 49 151 1.03mL  [131 msec
56.89 e 56.89 56.89
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VARIABLES DE ESTUDIO

Ecocardiografia funcional (fEcho) = TECNICAS AVANZADAS

e Cardiac strain—> deformidad miocardica:

EJE CORTO BASAL Circunferencial strain (CircS) (%) Circunferencial strain rate (CircSR) (1/s)

Circum. Strain Inner
Time: 196 msec  [M!
3.

" o N Y
Circum. Strain Inner 8.0

3000 T . —

e 5.0 1
global 225 326 0.00 0 1747 1 451 392 global 223 294 0.78 196 2.18 392 207

/s msec /s msec s msec s msec

EDV 2.62mL 326 msec
ESV 1.47 mL 131 msec
EF 43.82 9

2.62mL 326 msec
1.47 mL 131 msec




RESULTADQOS

* 57 fEcho (17 RNPT)
- PRN: 1181 (309) g
- EG: 27,9 (1,4) semanas
- Peso: 1141 (420-1825) g
- Edad postnatal: 7 (7,6) dias
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sAME
RESULTADOS

Table 1. Tisular Doppler Imaging (TDI) and Cardiac strain mean (SD) values and reliability.
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TDI (left lateral) mean (D)
Systolic peak (s') (cm/s) 4.6 (0.9)
Early diastolic (”) (cm/s) 5.5(1.6)
Late diastolic (a’) (cm/s) 5.4 (1.1)
TDIi (septum) mean (5D)
Systolic peak (s') (cm/s) 3.5(0.7)
Early diastolic (") (cm/s) 4.1(1.1)
Late diastolic (a") (cm/s) 5.2 (1.1)
TDI (right lateral) mean (5D)
Systolic peak (s') (cm/s) 6.3 (1.1)
Early diastolic (') (cm/s) 6.4 (1.2)
Late diastolic (a") (cm/s) 9.3 (1.8)
Mpyocardial Performance Index (MPI) mean (5D)
Left lateral 0.57 (0.17)
Septum 0.54 (0.18)
Right lateral 0.44 (0.16)
Cardiac strain mean (5D)
LS (%) -15.63 (3.47)
SR (1/s) -1.54 (0.44)
circ$ (%) -17.18 (2.70)
circSR (1/s) -1.95(0.50)

Intra-observer variability

Inter-observer variability

ICC (95% CI, p) RI (%) ICC (95% I, p) RI (%)
MPI (septum) 0.90 (0.81-0.94, 0.000) 30.3 0.89 (0.81-0.94, 0.000) 28.9
(septum) s” (cm/s) 0.98 (0.97-0.99, 0.000) 6.5 0.90 (0.82-0.94, 0.000) 16 )
LS (%) 0.75 (0.59-0.85, 0.000) 28.6 0.78 (0.65-0.87, 0.000) 20.9
SR (1/s) 0.67 (0.48-0.80, 0.000) 443 0.75 (0.59-0.85, 0.000) 39.9 R
circS (%) 0.88 (0.79-0.93, 0.000) 15.8 0.71 (0.53-0.83, 0.000) 29.13 SaudMad
circSR (1/s) 0.70 (0.52-0.82, 0.000) 376 0.64 (0.44-0.79, 0.000) 445
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CONCLUSION

* Las medidas de funcion cardiaca mediante Doppler Tisular (TDI) y
Strain son reproducibles en prematuros < 30 semanas.

 Esta tecnologia puede ser utilizada para evaluar la situacion
hemodinamica de los recién nacidos mas vulnerables.
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