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FromFascinationof Detectionto Reflection

Big? Normal? Small?  Perfusion? Diffusion? Long-term outcome ?

Birgit Arabin

Doppler

Blood Flow
Measurement in
Uteroplacental
and Fetal Vessels

2000 - 2016
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Cross-cultural differences of outcome / imdedded valuesii

Malpractice/ Profit / Ethics? Death or CP & Blindness? Sufferlng’? Common costs?
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OurResponsibilities
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Outcome parentswishes- responsibility society& pollcy makers

AVhat short- or long-term outcome do we care about? | G

Aertiaryprevention(directresponsibility - MFM spemahsts)
Avhen/where to deliver infants with early FGR (periviability)?
ANhen (how) to deliver infants with late FGR?

Anvhen (how) to deliver infants with macrosomia?

Secondanprevention(directresponsibility- MFM specialists)
Anterventions in ongoing risk pregnancies (FGR / Macrosomia)?
Primary prevention(indirectresponsibility i physicians& society)
Mregnancy as a window for future health (Barker/ reverse Barker)

Adow to prevent FGR /macrosomia preconceptionally & worldwide?



OutcomeVvariations:

a)EuronicStudy

Differences to Start Neonatal Treatment @ the border of viability
Consider Information of Parents/Management Decisions

par emts

(24 weeks, 560 g, poor start Htart nWhen
Italy 96% 90%
Spain 90% 68%
France 82% 62%
Germany 98% 17%
Great Britain 96% 66%
Sweden 95% 79%
Netherlands 32% 0%

Del eeuwet al. J Pediatr2000 137,6046
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t3 b)Mosaic Study

Different Death Rates/Interventions 22-32 wks

LBW associated with poor outcomes (death/BPD)
Kolle “et al. BMJ 2009; 116:1481
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o 1UD antepartum

mIUD during labour | |

delivery room death

Only 20 of long-term outcome in preterm FGRs attributable to data of fetal monitoring!
Abnormal neurodevelopmental outcome at 2 years predicted by LBW, UA pH < 7.00) & placental villitis.
Social Class/Genetics/Parental love & ambition Torrance et al. UOG 2013B:17Marlow 2010




Specificationof OutcomeParameters
Individual consent with parents

A Train your knowledge, vision and communicative skills!

Delphi Procedure for prospective studies /memnalyses

Method for gathering data from experts

Group communication process to achieve a consensus

Series of questionnaires using multiple iterations to collect data
Expert panel asked with progressive preciseness. 3
Rounds follow each other with about
Eachpartici pantos vote I s weighed equal
Ahmet baschat@gmail.com for FGR

Longtime Visionand newparameters
iuMoM2b Heart Health Study Hook at BFI and fetal heart

Hosmtallzatlon
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Following NP women with FGR/PEby  Parietal x visceral fat (mm)/ height (cm)

or A History BFI > 0.5 & OR GDM: OR 6.24 (1.9 - 20.9)
| A Subsequent CVD-rel.conditions
(HBP,CAD,stroke, DM, thrombosis)
A Lab(Urine:albumine/creatine ratio,
Nar peptidB, CRP, LDL-cholesterol,
glucose) Metabolic syndrome

Kessouset al. Heart 2015;101:442, Haas et al. Amepidemiol 2016 ; 183: 519



Tertiary Prevention Early FGRmmediate/Late Outcome

Obstetricians deliver in time to prevent mortality, too early to prevent longerm handicap

2 RCTs

Grit StudyBasedon umbilical Doppler thornton et al. Lancet 2004; 364: 513

Immediate Prolongation Follow-up 6 years
Fetal death 3% 9% [ e
Neonatal death 26% 18% 1 Obstetrician
Mortality until discharge 10% 9% % % % % (no) impact on
Death or sev.handicap 19% 16% g+ - : 'Oou”tg;;ré“?l
CP / Griffith Score < 70 10% 0% / 4% e h

> 30 weeks no difference
Walker et al. AJOG 2011

Truffle Study basedon DV Doppler/cCTG&: safety net

Lees et al. Lancet 20130;385(9983):2162

Randomized Management Early FGR

MM , 4 The proportion of infants surviving without
neuroimpairment was non-significantly different,
timing of delivery based on late changes in the DV
improved developmental outcomes at 2 years.
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Early ductus Late ductus Computeriz
venosus venosus ed CTG

131 (84%) 140 (92%) 131 (86%) Normal neurodevelopment among survivors

Sec. Analysis: CPR no impact on long-term outcome




Tertiary Prevention Late FGR: Immediate & Late Outc

Recognitionof risks

Evaluation of the fetal assessment score in pregnancies at
risk for intrauterine hypoxia

Birgit Arabi, MD," Rosalind Spyjders, MSc," Axcl Mohubaupt, BS, Volker Ragosch, MD,"

icolaides, MD" . .
;‘:ﬁziyg;t:uz?;c:ml l::dlm. Englund AJ O G 1 9 9 3 3 1 6 9 . 54 9

Results of CCA/UA & NST
more predictive of later FD
during labour, compared to
CST and VAST (p < 0.001)

Predictiveness of antenatal umbilical artery
Doppler for adverse pregnancy outcome in
small-for-gestational-age babies according
to customised birthweight centiles:
population-based study

Figueras et al. BJOG 2008 ;115:590

Many instances of adverse
outcome associated with FGR
were attributable to the group
with normal Doppler than to the
group with abnormal Doppler.

RCTi whatto do?

BMJ Boers et al BMJ 2010;341: 708}‘ ESEARCH

Induction versus expectant monitoring for intrauterine
growth restriction at term: randomised equivalence trial
(DIGITAT)

No differences in Outcome

| nduction: 07106/ Exp. Mon

Costs lowest in induction @ 38 wks.
Vijgenet al. EurJ ObstetGynecolReproBiol 2013,170358

Euwropean jJowrmnal of Olstetrics & Gynecology and Reproductive Biology xoo (2013 ) sex-3xx

Contents lists available at ScienceDirect
European Journal of Obstetrics & Gynecology and
Reproductive Biology

journal homepage: www . alsevier.com/locat ejogrb

Tajik et al. Eur J Obstet Gynecol Reprod Biol. 2014 Jan;17220

Which intrauterine growth restricted fetuses at term benefit
from early labour induction? A secondary analysis of the DIGITAT
randomised trial

In late preterm / term pregnancies with FGR
most markers seem unlikely to be helpful in
identifying women who benefit from induction,
except for maternal pre-pregnancy BMI.

FGR & mat. BMI > 25: [lUD OR 75 (95% cI: 14-350)
Froenet al. Acta ObstetGynecolScand2004; 83:801



Tertiary Prevention Macrosomielmmediate Outcome

Decisionanalytic Model

For each plexus injury prevented by the 4500-g or 4000-g policy, 3695 resp. 2345 additional Cesareans,
additional cost of $8.7 million vs. $4.9 million.

In diabetic mothers with the 4500-g or 4000-g policy 443or 489 Cesaereans/ $930 000 resp. $880 000.
For 97% of non diabetic women, a policy of elective Cesarean for macrosomiaS®Nis medically and economically unsound.

Rouse et al. Jama 1996; 13;276:1480.

SystematicReview
Women with spont. onset of labor higher rates of vaginal delivery (OR 2.07, 95% CI 1.34, 3,19).

Based on observational studies, labor induction for fetal macrosomia results in an increased
CD rate without improving perinatal outcomes.

Induction of labour versus expectant management for

SancheRamos et al.ObstetGynceol2002;100:997 large-for-date fetuses: a randomised controlled trial

Most recentRCT Boulvain et al. Lancet 2015; 385:2660
Induction Expectant RR (95%CI)
n=407 n=411 36.0-39.0 wks

Est. FW (g, sonography) 3964 (229) 3971 (238) ns

BMI b. pregnancy (kg/m2) 26.1 (5.7) 25.6 (5.4) ns

Mean BW 3831 g (SD 324) 4118 g (SD 392)

Shoulder dystocia 1% 4% 0.32 (0.121 0.85)

Spont. vag. delivery 59% 52% 1.14 (1.1-1.29)

Comp. Outcome 2% 6% 0.32 (0.21 0.7)

Hosp.stay b.delivery (h) 16.2 (8-131.4) 7.6 (4.6111.) p<0.0001

Hyperbilirubinemia >250 9% 3% p<0.0004



Secondary Prevention FGF

First trimester plasma levels of pregnancy-associated plasma protein-A (PAPP-A) associated with
placental nutrient transfer and highly correlate with BW. Smith et al. Nature 2002; 417:916

Risk Group by History Algorhythm for detection FGR & PE @11-13 wks
Low-dose aspirin < 16 wks

34 RCTs 11 348 women Characteristics: Ut art.Pl , Mean a. RR, PAPPA+ PGF
PE" R& 047 950 Cl 0.94.0.65 1426 (2%) PE, 3168 (5%) FGR, 57458 no PE/SGA.
Prevalence: 9.3% vs. 21%

FGR: RR: 0.44, 95% C1 0.30-0.65, If FPR 10.9%

Prevalence: 7% vs. 16.3% 95.3 & 45.6% for PE/55.5 & 44.3% for FGR

Poonet al. Diagn Ther2013,33:16
Intervention?

Up to 1/3 women resistent to 751 80 mg. Y,
Additional LMWH might work then. Wa/tlngforASP/REI'ESU/fS

Bujold et al. ObstetGynecol 2010, 116:4a2¢

FRUIT STUDY Modifiable Risks for FGR
Prevalences LMWH+A A P

Repetative PE< 34 W. 0 8.7%) 0.012 OR 95%Cl
FGR (18%) (28%)  0.165 Smoking 2.1 1.3-3.5
de Vries et al. The FRUIT RCTIlhrombHaemost2012;10: 6472 WG < 5 kg 26 1.4-5

No evidence to support any benefit of adding WG > 15 kg 2.3 1.1-4.4
LMWH to ASA alone in women with inherited N controls 69/81% p<0.001

thrombophilia.
Areia et al. Arch GynecolObstet2016;293:81 Da Fonseca et al. BMC 2012; 23:60



Secondary Prevention Macrosomia in GDM/Obesit

Maternal W, gestational WG, and maternal glucose homeostasis influence BW BFI| instead of BMI
How to blunt mid & late pregnancy increase in insulin resistance to reach normal mat. WG & BW ?

Low Glycemic index diet/ low CH or calory diet in GDM

~ Lifestyle intervention in overweight / obesity

DIET

Vercocaet al. Diabetes
Care 2014;37:3345
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Phelan 2011 14 81 14 86 19.9% 1.07 [0.48, 2.42] 2011 -
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Favours experimental

Favours control

Metformin (202)
Median WG mother (IQR/kg) 4.6 (1.3to0 7.2)
GDM (n,%) 25/202 (12.4%)
Preeclampsia (n,%) 6/202 (3.%)
Median BW child (IQR, centile) 51.8 (23.9 to 82.1)

Placebo (195)

6.3(2.9109.2) p<0.001

56.6 (26.8t0 81.4) p=0.66

22/195 (11.3%) OR:1.11 (0.60to 2.04)
22/195 (11.3%) OR:0.24 (0.10to 0.61)

Sygelaki et al. NEJM 2016;
374:434



