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Mütterliche Mortalität

PE Prävalenz in Deutschland:

•2-4% → 27.000 Fälle pro Jahr

•10-15% stellen sich mit „V.a. PE“ vor → 100.000 Fälle 

pro Jahr

Mütterliche Mortalität:

•16% aller mütterlicher Todesfälle in Industrieländern

•GB: - 20/22 mütterlicher Todesfälle in 2006 - 2008

- 63% vermeidbar

Fetale / Neonatale Morbidität:

•15% aller Frühgeburten

•25% der Kosten neonatologischer Intensivpflege

Khan et al, Lancet 2006; Shennan, Lancet 2012; www.destatis.de 



Diagnostischer „Gold-Standard“

vs. klinisches Dilemma 



Prediction of Adverse Outcomes by Common
Definitions of Hypertension in Pregnancy

JUN ZHANG, PhD, MD, MARK A. KLEBANOFF, MD, MPH, AND

JAMES M. ROBERTS, MD

Objective: To examine the ability of five common definitions

of hypertension in pregnancy to predict adverse maternal

and perinatal outcomes.

Methods: We studied 9133 singleton nulliparous pregnan-

cies with early prenatal care from the Collaborative Perinatal

Project, a large cohort study conducted between 1959 and

1965. Definitions from five different groups were evaluated.

Severe maternal and perinatal morbidity and mortality were

used as the outcome measurements. Sensitivity, specificity,

and positive predictive value for outcomes were compared

across various definitions.

Results: Blood pressure alone had very poor discrimina-

tory power to predict adverse outcomes. Positive predictive

values of adverse outcomes by the diagnosis of preeclampsia

were 18–20% based on antepartum and intrapartum blood

pressures and 22–36% based on antepartum blood pressure

only. Mild hypertension occurring for the first time in labor

and isolated mild systolic hypertension were not associated

with adverse outcomes. Similarly, an increase in diastolic

blood pressure of 15 mmHg that did not achieve an absolute

value of 90 mmHg did not predict adverse outcome.

Conclusion: Neither blood pressure nor blood pressure

and proteinuria are accurate predictors of severe adverse

maternal and perinatal outcomes. Mild hypertension occur-

ring for the first time in labor and isolated mild systolic

hypertension should not be considered indicators for hy-

pertensive disorders in pregnancy in a research definition.

(Obstet Gynecol 2001;97:261–7. © 2001 by The American

College of Obstetricians and Gynecologists.)

Hypertension in pregnancy, often defined as blood
pressure (BP) reaching 140/ 90 mmHg,1–5 is a common

complication affecting maternal and fetal health. Cur-

rently, five definitions are widely used, most of which
rely primarily on diastolic BP. However, the origin of

these thresholds has been poorly documented and

careful validation of these definitions has never been

done. The purpose of this study was to examine quan-
titatively the validity of several different definitions of

hypertension in pregnancy. In addition, we addressed
the following questions: 1) Is mild hypertension with or

without proteinuria occurring for the first time in labor

or delivery associated with adverse pregnancy out-
comes? 2) Besides diastolic BP, does systolic BP contrib-

ute additional information to the definition of hyper-
tension in pregnancy? 3) Does a rise in diastolic BP

above 15 mmHg but below 90 mmHg affect pregnancy

outcomes?

Materials and Methods

We used data from the Collaborative Perinatal Project.6

Women who attended prenatal care at 12 hospitals from

1959 to 1965 were invited to participate in this prospec-

tive observational study. At entry, detailed demo-
graphic, socioeconomic, and behavioral information

was collected by in-person interview. Medical histories
and physical examinations were also obtained. Women

were interviewed and physical findings were recorded

at all following prenatal visits. Detailed findings in
labor or delivery and postpartum were collected.

Blood pressures were recorded at entry, during each
prenatal visit, during labor and delivery, and postpar-

tum. Korotkoff phase 4 (muffling) or phase 5 (disap-

pearance) was used for diastolic BP.7 Random urine
samples were tested for albumin at each prenatal visit.

A validation study in which information on BP and
urinary albumin was checked against that in the origi-

nal medical records showed remarkable accuracy.7 In

that study, investigators selected 772 recordings sus-
pected of error because of wide deviations from the

sequence of BPs recorded in that patient during the
course of pregnancy. The percentage of error for these

BP readings was 1.8%. In a random sample of urinary

albumin data, the percentage of error was 0.08%. There-
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Erfüllt die Definition Ihren Zweck?



„...neither BP nor BP and proteinuria were accurate predictors 

for outcome.“

„BP and proteinuria [....] may be convenient measurements but 

are not specific enough to define this disorder.“

„Overdiagnosis will increase sensitivity at a cost of including 

more false positive subjects (reducing specificity) and, 

subsequently, overtreating patients in whom the maternal and 

perinatal outcomes will be normal.“
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„The ultimate solution for some of these

problems may rely on identification of a

good biomarker. The marker should be

sensitive and specific to the pathophysiology

of this disorder and might be used as a sole

criterion or in conjunction with BP and

proteinuria.“
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Placental sFlt-1 Expression Circulating PlGF





Gibt es neue Erkenntnisse zur Pathophysiologie?

sFlt-1

PlGF

Adapted from: Karumanchi 2009

Ursache: 

1. und frühes 

2. Trimenon

Folgen:

spätes 2. und 

3. Trimenon

- PE

- IUGR

- Frühgeburt

- Plazentalösung

- IUFT



Leitlinie American College of Obstetricians and 

Gynecologists (ACOG) 2013

ACOG, Hypertens Pregnancy 2013



Was sagt die DGGG-

Leitlinie?



Definitionen: andere hypertensive 

Schwangerschaftserkrankungen



Definitionen: Präeklampsie



Definitionen: Präeklampsie



Screening Prädiktion/Prognose
=alle Schwangeren =Schwangere mit Risiko



Screening Prädiktion/Prognose

=alle Schwangeren =Schwangere mit Risiko



Biophysikalische Marker

Maternaler Blutdruck

Uteriner Doppler

Ersttrimesterscreening auf Präeklampsie: Methodologie

A priori Risiko +
Biochemische Marker

PAPP-A

PlGF

+

Adjustiertes Risiko



• ETS auf Präeklampsie , Screen positiv ab einem Risiko für 

Präeklampsie <37 SSW von >1:100

• Randomisierung Aspirin 150 mg 1x/d vs. Plazebo bis 36 SSW

• Primärer Endpunkt: Präeklampsie mit Entbindung <37 SSW

Rolnik et al, NEJM 2017



ASPRE –

primärer 

Endpunkt

Präeklampsie mit 

Entbindung <37 SSW:

Aspirin 13 (1.6%) vs.

Placebo 35 (4.3%)

OR 0.38
95% CI 0.2 – 0.74

p<0.002

– 62   

%



ASPRE –

sekundäre 

Endpunkte

= kein weiterer 

signifikant

Rolnik et al, NEJM 2017



n.s.

*

*
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=alle Schwangeren =Schwangere mit Risiko



Screening Prädiktion/Prognose

=alle Schwangeren =Schwangere mit Risiko



Diagnose und Prädiktion der PE mit sFlt-1/PlGF

früh einsetzende PE spät einsetzende PE

sFlt-1 / PlGF Quotient (log)

s
F
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/P
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F
-Q

u
o
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e
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t

Schwangerschaftswoche (SSW)

Verlohren et al, AJOG 2010

Trennwert 85

PE

Kontrollen

AUC Sens 

(%)

Spez 

(%)

alle 0,95 82 95

<34 

SSW

0,97 89 97

≥34 

SSW

0,89 74 89



• Patientinnen mit klinischem V.a. Präeklampsie oder pathol. Uterinen 

Doppler in 24+0 – 36+6 SSW

• Evaluation der Vorhersagegenauigkeit des sFlt-1/PlGF-Quotienten zum 

Ausschluss PE u/o PE-bedingten Komplikationen

• Trennwert 38



Trennwert 38 - Vorhersagegenauigkeit „Ausschluss PE“

für den Zeitraum 1 Woche 

Ausschluss PE =

sFlt-1/PlGF-Quotient 
< 38

NPV 99.3 
(97.9–99.9)

Sens. 80.0 
(51.9–95.7)

Spez. 78.3
(74.6–81.7)

Zeisler & Verlohren, NEJM 2016

AUC (95% CI)

Development

cohort

89.8% 

(83.6–96.0)

Validation

cohort

86.1% 

(79.8–92.4)

Development cohort

Validation cohort

sFlt-1/PIGF ratio=38
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Einschluss PE =

sFlt-1/PlGF-Quotient 
> 38

PPV
36.7 

(28.4–45.7)

Sens.
66.2 

(54.0–77.0)

Spez.
83.1

(79.4–86.3)

Trennwert 38 - Vorhersagegenauigkeit „Einschluss PE“

für den Zeitraum 4 Wochen 

Zeisler & Verlohren, NEJM 2016

AUC (95% CI)

Development

cohort

86.1% 

(80.9–91.3)

Validation

cohort

82.3% 

(77.3–87.3)

Development cohort

Validation cohort

sFlt-1/PIGF ratio=38
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Trennwert 38 - Vorhersagegenauigkeit „Einschluss PE 

und/oder PE-bedingte Komplikationen“

Zeitraum 1 Woche

NPV
98.5% (96.9–99.5)

PPV
18.5% (12.0–26.6)

Sens.
78.6% (59.0–91.7)

Spez.
80.8% (77.0–84.1)

Zeitraum 4 Wochen

NPV 90.1% (86.8–92.8)

PPV 65.5% (56.3–74.0)

Sens. 65.5% (56.3–74.0)

Spez. 90.1% (86.8–92.8)

Zeisler & Verlohren, NEJM 2016
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AUC (95% CI)

Combined endpoint* 

within 1 week

88.3% 

(83.0–93.6)

Combined endpoint* 

within 4 weeks

86.4% 

(82.4–90.3)



Prädiktion der Präeklampsie – Einsatz von sFlt-1/PlGF

Ausschlus Präeklampsie

NPV 99,3%  für 1 Woche

NPV 94,8% für 4 Wochen

Hohes Risiko für Präeklampsie 

und/oder Komplikationen

PPV 36,7%  für 4 Wochen (PE)

PPV 65,5% für 4 Wochen (PE u/o 

Komplikationen)

Präeklampsie mit drohenden 

Komplikationen

Sensitivität 88%

Spezifität 99,5%

Interpretation Konsequenz

Verlaufskontrolle in 

4 Wochen

Verlaufskontrolle in 

1 Woche

Klinikvorstellung

38

85







Wann stationär aufnehmen?

• Progredienz der Symptomatik

• Manifeste/Schwere Präeklampsie 

• Drohende Eklampsie (vgl. Prodomalsymptome) 

• Klinischer Verdacht auf HELLP-Syndrom, vor allem 

persistierende Oberbauchschmerzen 

• Hinweise für eine fetale Bedrohung 



Basisdiagnostik Mutter

RR-Messung

-beide Arme

-24-h

Urindiagnostik

-orientierend U-Stix

-24-h nicht 

notwendig – PCR!

Labordiagnostik

-“HELLP-Labor“
- sFlt-1/PlGF



Basisdiagnostik Fetus

• Ultraschall:

• Biometrie - IUGR?

• Doppler Aa. uterinae?

• Doppler fetale Gefäße? 



Präeklampsie - Therapie

• Kausale Therapie:

= Entbindung

• Symptomatische Therapie:

– Frühzeitige Zuweisung in ein Perinatalzentrum

– Intensiviertes Monitoring

– Lungenreifeinduktion (Betametason) vor 34. SSW

– Therapie der Hypertonie

– Eklampsieprophylaxe mit MgSO4



Therapie: Medikamentöse RR-Senkung

DGGG Leitlinie Hypertensive Schwangerschaftserkrankungen, 2018 tbc



Therapie: Medikamentöse RR-Senkung

DGGG Leitlinie Hypertensive Schwangerschaftserkrankungen, 2018 tbc



Wann entbinden?

Sofortige Entbindung





Vielen Dank!

stefan.verlohren@charite.de


