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Delphi survey
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Survey results in 13 centers.

Location of Ultrasound clinic 4 (30.8%)
transfusion Operating room 7 (53.8%)
Room next to OR 1 (7.7%)

OR if viable gestation 1 (7.7%)

Sterile operating room v/

Donepudi et al. EJOG 2022
Moise et al. Ultrasound 2025
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Organisation de la TIU

Anesthésie foetale v/

Anesthésie
maternelle v

Anesthésie locale ou locale

associée a une sédation

maternelle (80-88%)
Lidocaine

Hiba et al. AJOG 2024
Moise et al. Ultrasound 2025

IV >IM
Curares
Vecuronium
Rocuronium

Atracurium

Zwiers et al. Ultrasound 2017
Moise et al. Ultrasound 2025

Tocolytiques ?

Antibiotiques ?
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: b | f | Placental Insertion
La C I e CEta e Intrahepatic
Intrahepatic and intraperitoneal
Intraperitoneal only

@ DIO N\YSUS Free loop

Intracardiac

Unknown
22 pays — 31 centres ®  Others
2006 — 2021 1001 0 = =
3691 transfusions in utero

Percentage (%)

De Winter et al. Lancet Hematology 2024
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Which vessel do you typically target for intravascular transfusions (rank high to low)?

UV at placental site > intrahepatic UV > free loop UV 2 (44.9)
UV at placental site > free loop UV > intrahepatic UV 16 (32.7)
Intrahepatic UV > UV at placental site > free loop UV 0 (20.4)
Intrahepatic UV > free loop UV > intrahepatic UV 1(2.0)

Moise et al. Ultrasound 2025
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Transfusion intravasculaire a

"insertion placentaire (57%)
Transplacentaire

De Winter et al. Lancet Hematology 2024
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Transfusion intravasculaire a

"insertion placentaire
Transamniotique
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Limites :
- 3 trimestre
- Parvovirus B19
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Transfusion intravasculaire de la
veine ombilicale intra-hépatique
(21%)
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Insertion placentaire vs VOIH
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Table 3 Univariate analysis of characteristics of 34 intrauterine intravascular blood transfusions (IUTs) that were followed by severe .g 2.0
procedure-related (PR) complications, compared with 1644 remaining procedures in 589 fetuses with anemia caused by red-cell g 57 20
alloimmunization ] ; -
(-9
o IUT with PR complication® Remaining 1UTs 0 N ' = ' S ' “,\/\/ ' a ' o ! N '
Characteristic (n=234) (n=1644) OR (95% CI) P w {\c’ A A\ % N N4
N N el A S Ao 7
P ire /;1'0 & \\« ’/\/b‘ ) ’ & &~
Liver 6 (17.6) 546 (33.2) 0.4 (0.2-1.0) 0.065 N S S\ S N
Placental cord insertion 11 (32.4) 787 (47.9) 0.5 (0.3-1.1) 0.083 ° & Q&‘ L <& & &
Transamniotic “free loop’ 10 (29.4) 270 (16.4) 2.1 (1.0-4.5) 0.060 N N o &
ey TTITS) PAVER WA TU8 (3.5-33.6) U-00T rb& &("" \é\\’b
Intraperitoneal 0(0) 13 (0.8) — 1.000 & Q€
Othert 3(8.8) 8 (0.5) 19.8 (5.0-78.2) 0.001 &
Unsuccessful [UT 3(8.8) 30 (1.8) 5.2 (1.5-18.0) 0.027 &
Data are given as n (%) or median (range). *Procedures followed by fetal distress resulting in emergency Cesarean section within 24 h or Fetal access site

fetal death. tNumber of SDs from median concentration for gestational age (GA). $Unknown vessel, heart, chorionic vein. OR, odds ratio.

Zwiers et al. Ultrasound 2017

De Winter et al. Lancet Hematology 2024
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Transfusion intravasculaire en
cordon libre (5%)

60
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Figure 1 Trends in procedure access sites for intrauterine ; :
intravascular blood transfusion between January 1988 and January \ X . o
2015. =, liver (plus intraperitoneal); ==, placental cord

insertion; , transamniotic venous; ==, arterial (cord insertion

or transamniotic); ——, intraperitoneal; ——, unknown vessel, ! P -

heart, chorionic vein. i =g
Zwiers et al. Ultrasound 2017

centaire transamn iotiq ue De Winter et al. Lancet Hematology 2024
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Transfusion
intrapéritonéale (4%)

Intravasculaire > Intrapéritonéale
Terme précoce, anasarque

Donepudi et al. Fetal Diag Ther 2024

Volume de transfusion
10 ml a 20 SA

5-10 ml < 20 SA ./
(5 mla 15 SA puis 1 cc par SA) e

Répéter la procédure a une semaine ==

Hiba et al. AJOG 2024
Donepudi et al. Fetal Diag Ther 2024

De Winter et al. Lancet Hematology 2024
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Quel type d’aiguille ?

Round in which item was included

1 2 Aiguille d'amniocentese °
ltems assessed in Delphi questionnaires (N=78) (N=70) 20G (2 0.81mm)
Needle gauge choice should differ depending on GA at the procedure 47/78 (60.3) 42/70 (60) 120 mm
22 gauge needle
<20 wk 21/47 (44.7)
<22 wk 10/47 (21.3)
<24 wk 7/47 (14.9)
<26 wk 3/47 (6.4)
<28 wk 6/47 (12.8) Aiguille de rachianesthésie

20 gauge needle should be used following the 22—24 wk, while 22 gauge prior 30/47 (63.8) Jus qu’é 25-27 G ( 2045 m m)
?
18 needle gauge should not be used in IUT Entre 88 et 148 mm

Hiba et al. AJOG 2024

Ultrasound transducer

Blood container

Infusion &
X syringe -

Aiguille de 22 G avant 22 - 24 SA
Aiguille de 20 G apres 22 - 24 SA

b Double aiguille de BT/PVC
- Double aiguille 18 G (2 1,02 mm)
Umbilical vein
g o et 21 G (20,72 mm) - 200 mm
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Quel type d’aiguille ?

Transfusion in utero a la double aiguille

Double aiguille de BT/PVC
. Double aiguille 18 G (2 1,02 mm)
et 21 G (20,72 mm) - 200 mm

Centre National de Référence

-
neonatale en Hémobiclogie Périnatale

4°™Me Journée « Yves Brossard » C ® H ®
d’hémobiologie feetale et 2 NR P W
e






Quel type daiguille ?

Transfusion in utero a la double aiguille

) Maternal Gra}\g;lity I_?Iaoer.ital Hydl_'ops GA atIUT InitialHb  Final Hb Procedure- Outcon_'le (GA
Patient BMI2 Parity IUT # insertion at first (weeks) (g/dl) (g/dI) rela!ted_ at delivery,
(kg/m?) (P) site T complication weeks)
C N R H P 1 19.0 G2 PO 1 Posterior Yes 57 12,7 None TOP (21.6)t
’ 2 30.0 G10 P9 1 Anterior Yes 2,1 12,7 None Alive (27.4)*
Nov 2022 — Fév 2024 2 Anterior No 174 9,1 12 None
3 Anterior No 18.1 3.7 11,7 None
1 7 TI U C h ez 9 f&t us 4 Anterior No 194 7.7 14,2 Bradycardia
16 _ 20 SA 3 286 G2 P1 1 Anterior No 17.2 54 12 None Alive (35.6)*
2 Anterior No 19.0 54 13,8 None
4 18.3 G2 P1 1 Posterior Yes 19.2 33 10,8 None Alive (40.4)
5 17.8 G2 P1 1 Anterior Yes 19.5 49 12,8 None Alive (41.0)
6 241 G3 P2 1 Anterior No 18.0 7.3 17,3 None Alive (38.4)
7 31.2 G3 P2 1 Anterior Yes 19.4 1,7 8,4 None Alive (37.2)
2 Anterior Yes 20.0 51 13,1 None
8 206 G4 P1 1 Anterior Yes 16.2 56 13,7 None Alive (-)
2 Anterior Yes 171 56 12,9 None
3 Anterior Yes 17.5 54 18,8 None
9 20.3 G3 P2 1 Anterior Yes 18.4 3.3 10 None Alive (-)
2 Anterior Yes 194 6,1 1,2 None
Abbreviations : #, number; BMI, body mass index before pregnancy; GA, gestational age; Hb, Hemoglobin; IUT, in utero transfusion; TOP, termination of pregnancy
4éme Journée « Yves Brossard » t TOP secondary to persistent hydrops; * Cesarean section for abnormal fetal heart rate L ] 3 .
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Group O, Rh(D)-neg (21) Based on maternal Ab (11)

Choix du culot globulaire =

Target hematocrit

Both LR-neg CMV-neg (16 LR-neg only (13) CMV-neg only (3)

CMV risk reduction

A H < 6 hours (20) 6-12 hours (8) >24 hours (4)
SEIectlon du CG R Irradiation of RBCs

< 7 days (26) 7-14 days (4) Mo restriction (2)

Phénotypé (idéalement respectant Ageof REC

Always (18] Only if fresh not available (6) Never (8)
le phénotype maternel étendu) -

Maternal implicated Ab only (25) Kell-neg (2) Depends on situation (2)
Compatlblllse Maternal Rh and Kell (3)

0 5 10 15 20 30
. < _ o 7
F ra IS (— 5 7 J )I I rra d I e (< 24 h ) Ab: antibody, CMV: cytomegalovirus, LR: leukocyte-reduced, MFM: Maternal-Fetal Medicine, neg: negative
CO ncentre ( h ematocrite > 7 O- 7 5 %) FIGURE 2 RBC blood product selection and modifications as reported by various participating centers performing IUT in United States.
Ab. antibody; CMV, cytomegalovirus; LR, leukocyte-reduced; MFM, Maternal-Fetal Medicine; neg, negative. [Color figure can be viewed at
A A P) wileyonlinelibrary.com]

D € I €uco Cyte, C MV Bakhtari et al. Transfusion 2022

Quantité de sang transfusé
basée sur I’'hémoglobine ou I’"hématocrite foetale

Mari et al. NEJM 2000 Hiba et al. AJOG 2024
Zwiers et al. Hematology 2017 Moise et al. Ultrasound 2025

Pas de bénéfice a la réalisation d’une exsanguinotransfusion

Garabedian et al. EJOG 2014
Guilbaud et al. EJOG 2016
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Rythme des transfusions

What methodology do you utilize to decide on when to perform subsequent IUTs?
Calculated predicted decline in fetal hematologic indices 18 (36.7)
MCA-PSV Doppler 18 (36.7)
How often do you perform MCA-PSV Doppler? (weeks) 1(1-2)
What value do you use as a threshold for performing the next IUT? (MoM) 1.55 (1.5-2.0)
8 (
5

Empiric intervals of time 16.3)
OtherS§ 10.2)

Moise et al. Ultrasound 2025
Friszer et al. Ultrasound 2015
Hiba et al. AJOG 2024

Transfusion jusqu’a 36 SA
- Rares complications (5.7 % >34 SA vs 1.7 % < 34 SA)

- 42.9% de transfusion en cordon libre

Youssefzadeh A. et al, Prenat Diag 2024
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Sensitivity

00k #
1 1 1 1 1

0.0 0.2 0.4 0.6 0.8

False-positive rate

Figure 4 Hierarchical summary receiver—operating characteristics
curves for prediction of severe anemia by fetal middle cerebral
artery peak systolic velocity, according to number of previous

intrauterine transfusions: none (O, —; P=0.011), one (A, ---;
P=0.399), two (+, -3 : P=0.477) or three or more (X, --=-
P=0.319).

Martinez-Portilla et al. Ultrasound 2019

Rate of decrease of Hb per day
(B) following each IUT for all anti D- titres

=-0-003x + 0-002
0.06 - P=0-011

0.04 4

0.02 +

0.00 -

Mean rate of change of Hb (g/l/day)

Number of IUTs

Fig 3. The relationship between the rate of change of haemoglobin
(Hb) following each sequential intrauterine transfusion (IUT) in K

(W) and D (®) alloimmunisstion- 1 -p o dimitropoulou et al. BJH 2022
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Conclusion

e Consultation d’experts - Consensus collectif

e Standardisation de la pratique de la transfusion in utero
e Opérateur expérimenté (au moins 20 TIU, 10 TIU/an)

e Expertise clinico-biologique

* Adapté a la situation clinique

e Adapté aux préférences et aux habitudes des équipes
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Merci
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