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EPIDEMIOLOGIA

* A nivell mundial, els transtorns hipertensius de |la gestacio afecten el 15%
dels embarassos (en alguns casos el 20%)

* Als paissos desenvolupats, la preeclampsia (PE) afecta el 2-8% de les
gestacions:

— Gran variabilitat entre els paissos

— Preeclampsia severa i precog representen entre el 10-20% del total de
PE.

¢ Inici al primer trimestre

* Principal causa de morbimortalitat materna i fetal:
— 15% prematurs sén de causa iatrogenica per PE
— Principal associacio a la restriccié de creixement
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FISIOPATOGENIA

* Placentacié: invasi6 de la decidua i del miometri per les cel.lules
citotrofoblastiques durant l'inici de la gestacio

* Transformacio de les parets de les artéeries uterines espirals: reemplacament de les
cel.lules endotelials per citotrofoblastiques creant, aixi un sistema arteriolas de
ALT fluxe, BAIXA resistencia i sense control vasomotor matern.
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ANATOMOFISIOLOGIA PE
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PLACENTA | PREECLAMPSIA

* Invasio limitada del trofoblast a la decidua:
— Alteracions en el procesos inflamatoris
— Alteracio en la regulacio de les vies d’angiogenesis
— Increment dels factors anti-angiogenics (sFlt-1, s-Endog)
— Disminuci6 dels factors angiogenics (VEGF, PIGF)

'« 30-50% de la superficie placentaria de les arteries espirals-
escapen de la invasio trofoblastica

Young et al. Annu Rev Pathol Mech Dis 2010; 5:173-192
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PLACENTA | PREECLAMPSIA

* El segment miometrial roman intacte i la inervacio
adrenergica que contacte amb les arteries espirals també.

e augment de la resposta de les arteries espirals als
mediadors vasoconstrictors provoca:

— Hipoperfusio placentaria

— Hipoxia locals

— Sobreproduccié de diversos mediadors
— Increment d’estrés oxidatiu
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Factors

Atrofia placentaria
Infarts placentaris

Alteracié placentacio
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Disfuncié endotelial: Alliberacié de mediadors placentaris a
circulacié materna
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CRITERIS TESTS DE SCREENING

* Qualsevol test de screening ha de cumplir els criteris
de simplicitat, acceptabilitat, exactitut, cost-
eficiencia, reproduible, sensibilitat i especificitat.
Holland et al. WHO 2006

'+ Esser facilment integrat en els tests rutinaris formant
part dels scrennings prenatals de primer trimestre
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PARAMETRES D’ALTERACIO PRECOC EN LA PE

* Parametres clinics (Historia clinica materna |
familiar, IMC, TAM...)

 Parametres ecografics: Doppler arteries
uterines en ler i 2o0n trimestre

 Parametres sanguinis i urinaris: biomarcadors
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PARAMETRES CLINICS: FACTORS DE RISC

 Factors relacionats amb la parella * Factors associats a la gestacid

— Exposicio limitada a I'esperma patern — Gestacié multiple
— Primiparitat / primipaternitat — Diabetes gestacional
— Induccions de I'ovulacié — Hidrops fetal
— Mola hidatiforme
° Factors de risc materns — i‘;)omalies cromosbmiques (Trisomia

— Edats maternes extremes (> 40a)
— PE previa (o historia familiar de PE)
— HTA cronica o patologia renal

— Obesitat (IMC> 35)

— Resistencia insulinica

— Infeccions (urinaries, gingivitis...)

Sibai et al (2005) Lancet 365:785
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PARAMETRES CLINICS

PARAMETRES Raé de probabilitat

Sd. Antifosfolipid 8
PE greu previa 7
IMC > 35 o diabetes gestacional 4
Nuliparitat, H2 familiar de PE i gestacié multiple 3
>40 anys, HTA crdnica, insuficiencia renal, malaltia autoinmune, 1.5

periode intergenesic >10a

Induccié de 'ovulacié ?
Fumadora 0.6
Rac¢a negra 1.5
Altres: Nova parella, antecedent patern de fill amb PE, hidrops ?

fetal, trisomies (13), mola hidatiforme

Preeclampsia precog¢: Antecedent PE, raca negra, HTA croénica, induccié de I'ovulacio
Preeclampsia tardana: H? familiar, IMC augmentat, edat materna

Duckitt K, Harrington D. Risk factors for preeclampsia at antenatal booking: Sant JGap de. D O
systematic review of controlled studies. BMJ 2005; 330:565.




PARAMETRES CLINICS: H2 CLINICA
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Poon et al 2010. J Hum Hypertens 24; 104-110
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PARAMETRES CLINICS: TA

FP 10%
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80% 76%
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o
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estudiats 50% clinica
. Millor: Tensié arterial mitja o B H® clinica + TAM
. TAM cal ca[cular-la en totes les dones en 40%
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. Altres parametres: gast cardiac matern, o
mesures hemodinamiques cerebrals, 20%
analisis de la ona de pols materna = 10% L
0%
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TA m = TA diastolica + (TA sistolica — TA Diastolica) / 3

Hypertensive Disorders in Pregnancy: Screening by Systolic Diastolic and Mean Arterial Pressure at 11-13
Weeks Leona C. Y. Poon et al Hypertension in Pregnancy, 2011, Vol. 30, No. 1 : Pages 93-107 Déwr é




PARAMETRES ECOGRAFICS

. Estudi Doppler de primer trimestre de les artéries
uterines: prova no invasiva amb bona correlacié amb
defecte invasid vascular trofoblastica.

. Millor correlacié amb PE precog i PE associada a retras
de creixement.

. Millor correlaciéo amb valors al 2on trimestre que al ler
trimestre (77 versus 40%).
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Ultrasound Obstet Gymecol 2001; 18: 583—-586

Screening for pre-eclampsia and fetal growth restriction by
uterine artery Doppler at 11-14 weeks of gestation

ALM. MARTIN, R. BINDRA, P. CURCIO, 5. CICERQO and K. H. NICOLAIDES

Harris Birthright Research Centre for Fetal Medicine, King's College Hospital, London, UK
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Sensibilitat per predir preeclampsia mitjancant inde de pulsatibitat (IP) >
percentil 95 de l'arteria uterina en 1er i 2on trimestre
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Use of uterine artery Doppler ultrasonography to predict

pre-eclampsia and intrauterine growth restriction:
a systematic review and bivariable meta-analysis

Jeltsje S. Cnossen MD, Rachel K. Morris MD, Gerben ter Riet MD PhD, Ben W.]. Mol MD PhD,
Joris A.M. van der Post MD PhD, Armi Coomarasamy HMD, A=ilko H. Zwindermman HMSc PhD,
Stephen C. Robson MD, Patrick |.E. Bindels MD PhD, Jos Kleijnen MD PhD, Khalid S. Khan MD

Millor correlacié amb valors
al 2on trimestre que al 1er
trimestre (77 versus 40%)
en PE precog

Take 1: Pooled and single astmaTes Tor utering arery Dopplar ultrasoncgraphy in predicoing pre-eclampsla in patients an Low risk or
unspecified risk, by Dopplar index, Timaster and severity of pre-eclampsia
Mo.of Mo of Sarsitivicy Specificiy Pasithve Ikelihood Megariva Hkelhood
Doppler indax” STUEos WO [95% 1), % {95% Clj, X rathe (95% Clj ranio [95% CI)
Second trimester
Overall pre-eclampsio
Resistance index |- 0.58
or S0t centke) 1 3778 T4 (62-86) 79 [T1-57) 35 (2.24.8) 0.33 [0.18-0.48)
Resistance inda [> 0.70
o 95Th Centke] 346 A1 (18-67) BB [B4 1) 34 (1.757) 0.67 [0.42-0.90]
Pulsariliy indax 7 38 230 47 (25-58) 91 [BE-5E) 45 [1.7-7.3) 0.64 [0.47-0.82)
Bllateral notching 7 36 969 43 (26-80) 93 (B0-7) 6.5 (4.3B7) 0.61 [0.440.79)
Umilateral natching & B 39 (23-55) 92 [8B-95) 46 [1.37.9) 0.67 [0.48-0.86)
ANy notching & 43206 T4 (60-87) B4 [TE-52) 46 (207.3) 0.31 [0.150.48)
REsisIance ndax or
nozching 7 B 151 7% (62-95) 83 [73-92) 45 [2.66.5) 0.26 (0.08-0.44)
Resistance index and
niotching 5 1654 T2 (4B-98) &7 [79-9%) 56 (3.1-8.1) 0.32 (0.07-0.58)
Pulsatility indax or
niozching 7 18 563 AT [44-51) 92 [BB-9E) 57 (2.9-8.4) 0.57 [0.53-0.62)
Pulsarility i and
notching 1 1757 73 {14-35) 99 [9B-59) 7.5 (5.410.Z) 0.59 [0.47-0.71)
57D ratio 7 &1 TE (68-84) 71 [62-8D) L6 ({1.B35) 0.34 [0.22-0.46)
AFC rani 3 1284 T4 (62-86) 82 [T1-92) 40 [2.457) 0.32 [0.20-0.43)
March index 2 19 12 {9-15) 86 [81-90) 0.8 {0.51.2) 1.00 [0.961.10)
S/ D of orching 2 1083 2E (18-37) 8B [B4-92) 4 [1.2-3.5) 0.B2 (0.70-0.94)
Severe pre-eclampsia
Pulsarilicy index 1 15 392 TE (66-87) 95 [94-55) 15.6 [13.3-17.3) 0.23 [0.150.35)
Bllateral notching 1 4149 &5 (38-B5) 95 [94-55) 13.4 [B.517.4) 0.37 (0.18-0.62)
ARy notching 1 4149 T& (50-93) 85 [B4-BE) 5.0 (3.45.9) 0.28 [0.11-0.56)
Resistance nda or
noTching 1 1058 T% (60-92) 85 [B3-B&) 53 (4.0-6.0) 0.24 [0.12-0.45)
57D ratio 1 112 100 {55-100) 74 [65-82) 35 (1.9-3.9) 0.11 [0.04-0.65)
First trimester
Overall pre-eclampsio
Pulsariliy index 3 4966 25 (20-31) 95 (95-94) 54 (4.1-67) 078 (0.72-0.84)
Bllateral notching 626 %0 (73-98) 7O [66-74) 30 (2.43.3) 0.14 [0.050.36)
ARy notching 2 BE9 93 (E7-96) A6 [43-48) 1.7 (1.51.8) 0.16 (0.04-0.28)
Severg pre-eclampsia
Pulsariliy indax 1 433 4D (12-74) 90 [87-93) 40 [1.67.3) 0.67 [0.35-0.93)
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PARAMETRES ECOGRAFICS
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PARAMETRES ECOGRAFICS

PE < 32 set. PE > 32 set.
100% 100%
90% - 90% - FP 10%
gov | 0% 74% 76% 80% -
70% A 70% -
60% - 60% - 52%
0,
50% - 233, - 39% 45%
40% 0
30% - 27% 30% -
20% - 20% -
10% - 10% -
0% - 0% -
H? materna Doppler Art H? materna + H? materna Doppler Art. H? materna+
uterines Doppler Uterines Doppler

Llurba E, Obstet Gynecol Inter 2009 Sant JGan de DEnr %



MARCADORS BIOQUIMICS

e Camp amb un rapid desenvolupament:
— >200 publicacions des del 2009
— Descobriment constant de noves molécules alterades en
les pacients amb preeclampsia
* Interés clinic:
— Screening en el leri 20 trimestre (major sensibilitat)

— Avaluaciéo del pronostic: més associacido a preeclampsia -
precog

— Possibilitat de  desenvolupar noves  estrategies
terapeutiques

Savct Jgan de Din O




FISIOPATOLOGIA | MARCADORS BIOQUIMICS DE PE

* Alteracio en la remodalacio vascular uterina:
— Alteracié en les mol.lécules d’adhesio (1 VE-caderina, VCAM-1, PECAM-1)
— Disminucié de I’activacié del plasminogen (I uroquinasa, MMP-9, PAI-1)
— Modificacié angiogenesis uterina (I sFlt-1, sEndog, PIGF, VEGF, hCG)

* Disfuncio placentaria: arp, hcg, PAPP-A, inhibin A, activina A, PP-13

* Alliberacio de mediadors placentaris a circulacié materna:
— Factors de creixement: EGF IGF-Il, TGF a/B, VEGF, PIGF, sFlt-1, sEndog
— Citoquines: TNF a, interleuquines 1,6,10; interferon, prostaglandines
— Enzims: PAI 1, PAI 2, MMP-2, MMP-9
— Altres: Lipids peroxidads, endotelines, cell free fetal DNA

Combining biochemical and ultrasonographic markers in predicting preeclampsia : a
systematic review Guiguere et al 2011 Ann Biol Clin (Paris) 2011 May-Jun; 69(3):257-71
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MARCADORS BIOQUIMICS

* Inhibina A: likehood ratio positiu 7.14 i negatiu de 0.7
(<16 set.)

 PAPP-A: Deteccid 23% PE severa i 26% tardanes (FP 20%)
 PP13: Deteccid 36-71% PE severa i 39-59% PE tardanes
* PIGF: Deteccié 40-65% PE severes (FP 10%)
* PIGF urinari: no determinant
"+ Ratio PIGF/sEng: Deteccié 90%

Contemporary prediction of preeclampsia
Elena Scazzocchio®P and Francesc Figueras®

Current Opinion in Obstetrics and Gy necolog y
2011, 23656-T1
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TESTS COMBINATS

SCREENING DE DETECCIO PE FP

2on T PRECOC
Inhibina A + Doppler Art. 43 % 3%
Uterines
PIGF o sFit-1 o sEng + 83-100% 11-24%
Doppler Art. Ut
—| PAPP-A + PP13 + Doppler 80% 20% —
Art. Ut
PP13 + BhCG + Doppler 100% 20%

Art. Ut

Contemporary predn:tmn of preeclampsm

L, Elena Scazzocchio™® and Francesc Figueras®
Cuf et Qpininn in Obstetrics and Gynﬂcdogr I

| 55T Zaee-7) ) | Sont JGaN de. D §




TESTS COMBINATS

ANALITICA ler T DETECCIO PE FP

+

DOPPLER UTERINES 2on T PRECOC

Inhibina A 0 ADAM-12 o 65% 59
activina A + Doppler

PAPP-A o PP13 + Doppler 70-75% 20%

Contemporary predu:tlnn of preeclampsm
L. Elena Scazzocchio™ Y and Francesc Fi iguer as™

Cl.u' o it Dpininn in Obstetrics and Gy n-a-cnlogyr I

| ST Ba2eor, : | Sont JGaN de. D §



TESTS COMBINATS

.

Current Opinion in Obstetrics and Gy r:i-u-::nlog]r
5=71

2011, 2365

SCRENNING 1ler T (analitica i DETECCIO FP
Doppler) PE PRECOC
PAPP-A + Doppler 47% 5%
PAPP-A + Doppler + factors 63% 5%
materns
PP13 + Doppler 90% 10%
PAPP-A + inhibina A + Doppler + 81% 59
factors materns
PIGF + PAPP-A + Factors materns 93% 5%
+ Tam + Doppler
Factors materns + PIGF + sEng + 96% 10%
Doppler
Contemporany prediction of preeciamesia | Sawt IGaN de. D




Obstetrics & Gynecology:

August 2010 - Volume 116 - Issue 2, Part 1 - pp 402-414
doi: 10.1097/A0G.0b013e318129322a

Reviews

Prevention of Preeclampsia and Intrauterine Growth Restriction
With Aspirin Started in Early Pregnancy: A Meta-Analysis

Eujold, Emmanuel MD, M3c; Roberge, Stéphanie MSc; Lacasse, Ywves MD, M3c; Bureau, Marc MD;
Audibert, Frangois MD, MSc; Marcoux, Sylvie MD, PhD; Forest, Jean-Claude MD, FhD; Giguére, Ywves MD,
PhD

(6 cociane|

- 27 estudis (11.348 dones)
- AAS baixa dosis (100mg) iniciada abans de les 16 en dones amb risc alt/moderat de
preeclampsia.
-] significativa en la prevalenca de:
- Preeclampsia (RR 0.47, IC 95%, 0.34-0.65): 9.3% en el grup ttx. respecte el 21.3% en
el control.
- Preeclampsia severa (RR 0.09, Cl 95%, 0.02—0.37): 0.7% en el grup ttx respecte 15%
en el control.
- CIR (RR 0.44, IC 95%, 0.30-0.65): 7% en el grup ttx respecte el 16.3% el grup control.
- Hipertensié gestacional (RR 0.62, Cl 95%, 0.45-0.84): 16.7% en el grup ttx respecte
29.7% en el control
- Part preterme (RR 0.22, Cl 95%, 0.10-0.49): 3.5% en el grup ttx respecte 16.9% en el

control).
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UTILITAT SCREENING

16w
24w | 28w
Specialist
care 12-34w
30w || 32w || 34w || 36w |
/ old pryran

" /|37w]|38w]| 30w | 40w 41w

Adaptat de la Fetal Medicine Foundation : The pyramid of prenatal care
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SCREENING DE PREECLAMPSIA

Maternal weight ke
Maternal height cm
Racial origin | Caucasian v

|| Chronic hypertension

|| Family history of preeclampsia

Method of conception : Spontaneous w
Obstetric history | Nulliparous, no previous pregnancies after 23 weeks ¥
Fetal crown-rump length mm
Nuchal translucency mm
Uterine arterv PI MoM The uterine arterv PI Mol is derived from vour measurements by the FMF calculator
Mean arterial pressure MoM The mean arterial pressure Mol is derived from your measurements by the FMF
calculator
Maternal serum PAPP-A MoM
Maternal serum PIGF Mall PIGF MoM is derived from vour measurements by the FMF calculator
Calculate ‘

. Adaptat de la Fetal Medicine Foundation m-r;]gﬁl\.ﬁr_w; )



ESTUDI HOPPE
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HOPPE TRIAL: Heparina profilactica Prevencion PreEclampsia

L
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Avaluar si el tractament amb HBPM abans de les 14 setmanes de
gestaci0 en pacients de risc evita el desenvolupament de
complicacions derivades de la insuficiencia placentaria.
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