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OBJECTIVES

• Identify	specific	elements	from	past	medical	
history,	physical	examination	and	obstetric	
history	that	can	help	predict	preeclampsia	

• Select	patients	that	can	benefit	from	imaging	
techniques	to	help	predict	preeclampsia	

• Recognize	the	clinical	utility	of	existing	or	
promising	biomarkers	for	prediction	of	
preeclampsia	(PE)
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PLAN

• Physiology	

• Predictors	
– Clinical	risk	factors	

– Biomarkers	

– Doppler	

– Cell-free	fetal	DNA	

– Podocyturia,	Microalbuminuria	

• Cases
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Partial	maternal	tolerance	of	
allogenic	trophoblastStage	1

Stage	2

Modified	from	Redman	CW	2005	
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Partial	maternal	tolerance	of	
allogenic	trophoblastStage	1

Stage	2

Stage	3

Modified	from	Redman	CW	2005	

Sub-clinical	inflammation,	genetics,		
	behavioral	factors
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Partial	maternal	tolerance	of	
allogenic	trophoblastStage	1

Stage	2

Stage	3

Placental	
markers

Modified	from	Redman	CW	2005	

Sub-clinical	inflammation,	genetics,		
Behavioral	factors

• ↓PP13			
• ↓PAPP-A		
• ↓ADAM12	
• ↓Metastin	

• ↓β-hCG	

• ↑Activin-A	

• ↑Inhibin-A
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Partial	maternal	tolerance	of	
allogenic	trophoblastStage	1

Stage	2

Stage	3

Vascular	markers

Modified	from	Redman	CW	2005	

Angiogenic	F.

↓VEGF	
↓PlGF

AntiAngiogenic	F.
↑sFlt-1 
↑sEndoglin	

↑sFlt-1/PlGF
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Partial	maternal	tolerance	of	
allogenic	trophoblastStage	1

Stage	2

Stage	3

Imaging

Modified	from	Redman	CW	2005	
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Partial	maternal	tolerance	of	
allogenic	trophoblastStage	1

Stage	2

Stage	3

Modified	from	Redman	CW	2005	

Prediction	
Prophylaxis	
Prevent	occurrence	
Prevent	severity

Early	diagnosis	
Prognosis	
Close	maternal	and	
fetal	follow-up

Severity	prediction,	
Transfer,	Delivery
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CLINICAL	RISK	FACTORS

• Family	history	

• Personal	medical	history	

• Demographic	characteristics	

• Pregnancy-related	factors
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Magee	LA	SOGC	2008
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Bartsch	E.	BMJ	2016
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CLINICAL	RISK	FACTORS

Predictor	Models	
Metaanalysis	AL-Rubaie	ZTA	et	al	BJOG	2016	

Parity	
Previous	PE	
Ethnicity	
cHT	
Conception	method	
Mean	BP	

EPE	
Sensitivity	70%	
Specificity	70%
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Poon	et	al.	
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BLOOD	PRESSURE



CSIM	2016

UA	DOPPLER	VELOCIMETRY
1stT	
• Sensitivity	48%,	specificity	92%	
• Not	alone	
• Not	done	routinely	in	Canada
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When?	
Any	time	if	IUGR	
19-20	w	
• If	abnormal	biomarkers:	usefulness?	
• If	risk	of	IUGR

Lausman	A.	JOGC	2013
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BIOMARKERS

• Availability	

• Aneuploidy	screening	

– 1T		PAPP-A		

– 2T	-hCG	

–alphaFP	
–Estriol	
–Inhibin-A
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BIOMARKERS

1st	T/early	second	trimester	

– 	PAPP-A	
– 	Inhibin-A	
–PlGF
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Nicolaides	2008
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EPE	
• Parity	
• Previous	PE	
• Ethnicity	
• cHT	
• Conception	
• Mean	BP

LPE	
• +	
• Family	H	PE	
• Age	
• BMI
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Oliviera	N	et	al.	Ultrasound	Obstet	Gynecol	2014
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EFFICACY	OF	THE	MODELS?

• No	RCT		

• ASPRE	

• Cohorts	comparison	Parks	et	al	2015
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Park	F	et	al.	Ultrasund	Obstet	Gynecol	2015;46:419
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Cell-free	FETAL	DNA
• Increases	with	markers	of	placenta	size	
• Marker	for	trophoblastic	cell	death	
• Yu	H	2013:	Increases	at	11-14w	in	EPE:	sensitivity	90%	
specificity	85%
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NEXT	MARKER?

Levine	RJ	AJOG	2004
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Medical	dictionnonary	2011
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Moller	CC	et	al.	J	Am	Soc	Nephrol	2009
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Craici	et	al.	Hypertension	2013:1289-96

Late	entry	in	the	study

PODOCYTURIA
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MICROALBUMINURIA
< 20	wks	

– Low	risk:	no	

– cHt	or	previous	Preeclampsia	

• higher	level	
• Laura-Gonzalez	2003:	20mg/l	

–Sensitivity	79%	et	specificity	63%	

–PPV	46%	NPV	88%

32

Coté	AM	Current	Hypertension	reviews	2010
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MICROALBUMINURIA	IN	DB

• Strong	risk	factor	for	PE	
• Jensen	DM	Diab	Care	2010:	846	women	T1DB	

–No	MicroA:	12%	PE	vs	

–MicroA:								40%	PE	

–MicroA:	ORa	4,	nulliparity	ORa	3	

•Castiglioni	MT	Pregnancy		Hyper	2014	
– cHT	OR	17	(3-91),	MicroA	OR	3.8	(1.2-11.6),	1T	GHc	
OR	2.8	(1.1-7)
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Case	1

• Kimberly,	29y,	G1	P0,		

• Essential	chronic	hypertension	

• Black	race	

• BMI	36	

• 154/104	at	12w

35

Risk	of	preeclampsia	?
.5-10%	
.10-20%	
.20-30%	
.	>	30%
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Bartsch	E.	BMJ	2016



Bramham	K.		BMJ	2014
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Abnormal	if	< 0.4	MoM
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Case	2

• Sandra,	37y,	G1,		

• Type	2	DB	x	10y.	Not	smoking	

• White	race	

• BMI	44	

• BP	114/76	at	15w

40

Risk	of	preeclampsia	?

.5-10%	

.10-20%	

.20-30%	

.	>	30%
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OTHER	INFORMATION?

GH

41

Sandra	=7.9%	

Microalbuminuria

Sandra	=none
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MICROALBUMINURIA	IN	DB

• Strong	risk	factor	for	PE	
• Jensen	DM	Diab	Care	2010:	846	women	T1DB	

–No	MicroA:	12%	PE	vs	

–MicroA:								40%	PE	

–MicroA:	ORa	4,	nulliparity	ORa	3	

• Castiglioni	MT	Pregnancy		Hyper	2014	

– cHT	OR	17	(3-91),	MicroA	OR	3.8	(1.2-11.6),	1T	GHc	
OR	2.8	(1.1-7)
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Abnormal	if	< 0.4	MoM
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Case	3

• Mandy,	35y,	G2	P1	

• Previous	EPE	25w	+	IUGR.	CS	27w.		

• Black	race,	BMI	25		

• BP	130/80

44

Risk	of	preeclampsia	?

.10-20%	

.20-30%	

.30-40%	

.	>	40%
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OTHER	INFORMATION?

• Placenta	
• Recurrence	
• Vascular	malperfusion	lesions	associated	with	
recurrence	

																																																				Weiner	E.	Prenatal	Diagnosis	2015
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Abnormal	if	< 0.4	MoM
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Preeclampsia	risk?

Dany Suzy

Age 22 29

BMI 30.2 24.8

Race White Black

BP	12	sem 120/50 120/80

PAPP-A 0.34 1.72
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Hypothyroïdism	
Non	smoking	
G1	
No	FH	of	PrE

Clinical	F. 4.8% 6.9%

+	MAP	AND	
PAPP-A

2.1% 7.3%
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CONCLUSIONS

• HIGH	RISK	defined	by	CLINICAL	FACTORS:	
REMAIN	MAJOR	TOOL			

• Impact	of	biomarkers	on	this	group	of	
women?		

• Biomarkers	in	moderate	risk	women	more	
useful?
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HAVE	A	LOOK!	GEMOQ.CA

JOIN	US	AT	the	NASOM/GEMOQ	meeting
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Without	previous	EPE
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Bartsch	E.	
	BMJ	2016


