Det ecting and Predicting Pre-eclanpsia The technol ogy described herein
relates to nmethods of detecting or predicting pre eclanpsia (PE). The

t echnol ogyodesmnssdded herein also relates to commerci al patiaes/o00rRach as
di agnostic kits, for performng a nethod;of detecting or predicting PE PE
af fects. approxi mat el y 4% of all pregnanm es and is a | eading cause of

mat ernal death in the UK Detctingthad Predicéiag@ie-colangpsinat i ons. This

di sease, or the threat of onset, is the commpnest cause of elective

pr errature delivery, accounting for approximtely 15% of all premature
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predom nantly carried out using neasurenent of blood pressure and testing
for proteinuria in pregnant wonen. These procedures and the care of
affected t on
heal t hcar \é@ﬁgigod%rﬁggggmkccu g(;;gpe I eﬁ?lﬁél cgﬁﬁ%nq%éﬁl&%gﬁbgtg{ }?@g%eggﬁlﬁg%% ,
dr amat i cal Hyperehsien nDBIteglmymtaembtadl camel]. A@béiﬁt@jmdcbhrlé& 89118\ IBI) y

used treatyment for (other th rerratur del i ver a significan
reducti on -#h gpﬁaﬁlwaﬁgn /eSO L R Qj?%laa é@ﬁmr@ﬂwé NEYMQIERSIAG 1 OBICR T

vi tam gy E'(4om bR eekse 3685 RIDRYAMRLES Wik rQ{%?r&rﬂ G WOREn (xfiﬁech%lﬂé’pe"
i &

et al., The Lancet, 354, “810-816,71999; and nbol d Crowm her, Vitamn
hypertens1on) For women with chronic hypertension, superimposed PE is defined by

the new development of proteinuria. Gestational hypertension is defined as two
recordings of diastolic blood pressure of 90 mm Hg or higher at least 4 h apart, and

| severe pressure of 110 mm Hg or higher at least 4 h apart or one recording of diastolic

25  blood pressure of at least 120 mm Hg. Proteinuria is defined as excretion of 300 mg or
more protein in 24 h or two readings of 2+ or higher on dipstick analysis of midstream

or catheter urine specimens if no 24 h collection was available. Women are classified

as previously normotensive or with chronic hypertension before 20 weeks’ gestation.
Thus, detection of PE is predominantly carried out using measurement of blood

30  pressure and testing for proteinuria in pregnant women. These procedures and the care
of affected women and of the premature children make considerable demands on
healthcare resources. Accurate identification of women at risk could dramatically

reduce costs of antenatal care.



suppl ementation in pregnancy (Cochrane Review, 2002, updated 2004)).

Met a- anal ysi s al so suggests that | ow dose aspirin is effective in reducing
t he i nci dwoceofs3®@E by 15% (Dul ey et al, Cochrane Revi emCTZIM)7/008128unber
of other trials of supplenents of vitamip C and vitam n E are under way
internationally. It is therefore quite possible that a cheap, safe and

wi dely available intervention will shortly be denonstrated to be effective.
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di sease process, no single narker has proven to be of adequate sensitivity
for use ascHegtwdi ctive indicator. For exanple the use of placenta growh
factor (PLGF) alone as a predictive indicator of PE has been proposed, but
the predictive power of this marker could not be determ ned wth any
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and is_su sted to he low prior to the onset of the
20 g'?ﬁere 1S no w1§ely accepted method for the early detection or prediction of PE.

Elevation of the blood pressure and detection of protein in the urine occur when the
_disease process is well established, as indicated above. Detection of an abnormality of
the blood flow to the uterine artery by Doppler ultrasound in women who later develop
PE has been of some predictive use but this abnormality has been found to be relatively

25 non-specific and for this reason has not been adopted in routine clinical practice.

Although some plasma/urine biochemical markers have been shown to be abnormal in
the disease process, no single marker has proven to be of adequate sensitivity for use as
a predictive indicator. For example the use of placenta growth factor (PLGF) alone as a
30  predictive indicator of PE has been proposed, but the predictive power of this marker
could not be determined with any certainty. For example, International patent
application WO 98/28006 suggests detecting PLGF alone or in combination with
vascular endothelial growth factor (VEGF) in order to predict the development of PE.



di sease. Leptin has been found to increase with gestation in nornal
pregnant wonmen (H ghman et al, 1998, Anerican Journal of Qbstetrics and
Gynaecol o§®,2007783092010-5). Leptin has al so been shown t ecricsoevm@m2Burt her
in established PE, the first report bei gg publ i shed by Mse et al, Journal
of Endocrinol ogy and Metabolism 83, 3225-9, 1998. Furthernore, Ani m Nyane
et al, Hum Reprod., JJx, 2033-6, 2000, indicates that the el evation of
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20 In International patent application WO 02/37120 and Chappell ef al., (American

Journal of Obstetrics and Gynecology 2002; 187(1): 127-36) a predictive test for PE of

good sensitivity and specificity is disclosed. The test is based on specific blood

markers alone, namely PLGF in combination with at least one of PAI-2, the ratio of
PAI-1 to PAI-2 and leptin. For example, results giving 80% sensitivity for 88%
25 specificity at 24 weeks gestation using the algorithm log ((PLGF) — 3 * (PAI-1/PAI-2)

were obtained.

It has now been found that certain combinations of biochemical markers with or
without haemodynamic markers provides an improved method for the prediction of PE.
30 Inparticular, combinations including two or more of the specified biochemical markers,
and optionally one or more biochemical marker and/or one or more haemodynamic

marker, are effective as early detectors or predictors of PE.



met hod. The presence of diastolic notch in the uterine artery waveformis
predictive for PE. Hi gh values of systolic and diastolic bl ood pressure
(SBP and WwBRpo7aissophe nean arterial pressure (MAP) are acCIwB2nadiwat2sve of
subsequent PE. Thus, a nethod for predicfing PE using one or nore

bi ochem cal markers can additionally includes nmeasuring one or nore
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above are ﬁ%ﬁﬂﬁ?‘kul arly useful for determ ning whether a subject is likely
to devegkop PE. It also has been found that by measuring markers nmentioned
above and optionally determ ning the neasurenments fromthe uterine artery
wavef or m affileqredenoo of piassdisrmtch frathd uterige puswi Weeefoon depeedistitee {orthE-hi gh
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any parameter or abnormality associated with PE. For example, the haemodynamic

variable can be any parameter or abnormality of a uterine artery waveform obtained
from the subject, such as diastolic notch or an abnormal resistance index (for example,
an abnormal resistance index (R1) or pulsatility index (P1)). The haemodynamic
25  variable can be blood pressure, such as systolic blood pressure (SBP), diastolic blood
pressure (DBP), or mean arterial pressure (MAP, defined as DBP + (SBP-DBP)/3). For
example, the systolic blood pressure (SBP), diastolic blood pressure (DBP), or mean
arterial pressure (MAP, defined as DBP + (SBP-DBP)/3) of the subject can be
determined. The blood pressure of the subject can be determined using any known
30  technique allowing accurate determination of the subject’s blood pressure. By
additionally determining the blood pressure of the subject, the specificity and
sensitivity of the method is further improved. The blood pressure of the subject can be

determined from reviewing or analysing blood pressure data obtained from the subject.



| Conbinations of the markers proved to be highly sensitive and specific
for prediction of PE. In particular, conbinations including MWP-9 and
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measurenents (for exanple, diastolic notgch or blood pressure), have been
found to be highly sensitive and specifitC predictors of subsequent PE. In
such conbi nations, a positive prediction is given by high sTNPaR and | ow
MWP-9, optionally with one or nore of low PLG-, |ow PAl-2, raised SBP,
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20  Combinations of the markers proved to be highly sensitive and specific for prediction
of PE. In particular, combinations including MMP-9 and sTNFaR1, either on their own
or with other biomarkers, or with haemodynamic measurements (for example, diastolic
notch or blood pressure), have been found to be highly sensitive and specific predictors
of subsequent PE. In such combinations, a positive prediction is given by high

25 sTNFaR1 and low MMP-9, optionally with one or more of low PLGF, low PAI-2,
raised SBP, raised DBP, raised MAP and presence of diastolic notch.

In testing the combinations described above it has been found that for subjects who will
develop PE (i.e. the prediction is positive) there is no increase in the level of PLGF
30  with gestation, whereas PLGF normally increases with gestation; and the level of

MMP-9 is reduced.



fromthe subject, wherein a positive prediction is given by high sTNFaR ,
and | ow PLGF and the presence of a diastolic notch. The technol ogy provides
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20  Another method provided by the technology includes deterﬁiﬂg in a maternal sample
obtained from a subject the level of soluble tissue necrosis factor alpha receptor 1
(sSTNFaR1), and placenta growth factor (PLGF), wherein a positive prediction is given
by high sTNFaR1, and low PLGF. If desired, the method can further include
determining the presence of a diastolic notch in a uterine artery waveform obtained

25 from the subject, wherein a positive prediction is given by high STNFoaR1, and low

. PLGF and the presence of a diastolic notch.

The technology provides a method for predicting PE that includes determining in a
maternal sample obtained from a subject the level of soluble tissue necrosis factor alpha

30 receptor 1 (STNFoR1), Matrix Metalloproteinase-9 (MMP-9) and PLGF, wherein a
positive prediction is given by high sTNFaR1, low MMP-9 and low PLGF.
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20  example, the marker can be total PLGF, wherein a positive prediction is given by high

sTNFaR1, low MMP-9 and low total PLGF. As a further example, the marker can be

plasminogen activation inhibitor-1 (PAI-1), wherein a positive prediction is given by

high sTNFoaR1, low MMP-9 arid high PAI-1. As another example, the marker can be

ICAM, wherein a positive prediction is given by high sTNFoR1, low MMP-9 and high
25 ICAM.

As used herein, the term “predicting” when used in reference to pre-eclampsia means
determining a likelihood, risk or assessment of a possibility for development of pre-
eclampsia in an individual during pregnancy. The term includes detecting early PE.

30
A maternal sample taken from a pregnant woman can be any sample from which it is

possible to measure the markers mentioned above. For example, the sample can be
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many conmmercial systens are available for gerform ng and detecting results
of Protein database under accession no. GI:74272287, version NP _004985.2. There are -

20  numerous ways of detecting MMP-9 including the commercially available Oncogene

Research Products™ MMP-9 ELISA.

Placenta growth factor (PLGF) is a standard term used in the art and refers to the free
form found in the individual unless indicated otherwise. The amino acid sequence of
25  human PLGF is known (see NCBI Protein database, accession no. XP 040405, +.
GI:20149543, version NP_002623.2). There are numerous methods of detecting PLGF
including the commercially available Quantikine Human PLGF immunoassay from

R&D Systems Inc.

30  Free PLGF refers to PLGF that is not in a complex with any other protein. The bound
form of PLGF refers to PLGF that is a complex with one or more proteins, e.g., FIt1.



i mmunoassays. As an exanple, the AUTODELFI A (r) and DELFIA (r) systens
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two isoforms is given in the NCBI Protein database under accession no. GI:33340673,
version AAQ14901.1 and accession no. GI:33340675, version AAQ14902.1. There are
numerous methods of detecting ICAM including Auto Delfia assays.

25  For the avoidance of doubt the specific sequences of the markers mentioned above are
defined with respect to the version present in the database at the priority date of the

present application.

The specific sequences of the markers are exemplary. Those skilled in the art will
30  appreciate that polymorphic variants exist in the human population. Such polymorphic

variants generally only differ by a few amino acids (e.g., 1 to 5 or 1 to 3 amino acids).



(Z-scores), show ng how many standard devi ations each result is fromthe
expected value at that gestation. Adjustnents are nmade for non-normality,
and chang®e 20e1/d3649h nmean and standard devi ati on t hr oughPgegiB0070000128N one
aspect of the predictive methods described herein, the Z-scores, derived
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Mor e than teendku 20iaaRervaeht. markers have been shown previously to be
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predictive indicato er -aspect, ere 1s provi a cormerci al
package, sutdmyasommessdasienty ach agaitedilé dokipgerfoominge nhdrddterging ratbodf

described herein. Such a kit can include re%ﬁ?ents ysef ul for_deferm ning
the |evel SPTUABISTRYKer §5saR eB¥AMRYCS dhe dePdRFIFIdy~ and DELFIA™ systems

20 (PerkinElmer) are automated systems specifically designed and optimised for
performing immunoassays. As will be appreciated, the markers can be detected using

any suitable method.

The blood pressure of the subject, such as systolic blood pressure (SBP), diastolic blood

25 pressure (DBP), or mean arterial pressure (MAP, defined as DBP + (SBP-DBP)/3), can

be determined using the Microlife BP 3BTO-A oscillometric blood pressure monitoring

device, which is available from Microlife, UK. *This has been validated for use in

normotensive pregnancy, non-proteinuric HBP and pre-eclampsia according to a

. modified British Hypertension Society protocol (Cuckson et al., Blood Pressure
30 Monitoring, 2002, 7(6), 319-324).

In order to determine whether the level of the markers referred to above is greater than

(high) or less than (low) normal, the normal level of the relevant population of pregnant
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PLGF, sol ubhelofistie Iregrksin o ofPAhultivarRAd nibdelvg- 8F the GAVimahdissdbutiohe or on
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In particular, normal ranges are established for each marker throughout gestation, using
thel Standard Risk subset (Appendix 1). For this purpose each value is treated as an
independent observation. Results are then expressed as Standard Deviations Scores
(Z-scores), showing how many standard deviations each result is from the expected
25  value at that gestation. Adjustments are made for non-normality, and changes in both

mean and standard deviation through gestation.

In one aspect of the predictive methods described herein, the Z-scores, derived from the
markers as described in appendix 2, can be combined using the algorithms described in

30 appendix 3 (all derived from logistic regression).

The level of sensitivity and specificity can be altered by altering the level at which a

subject is considered to be at risk of PE. In some situations, e.g., when screening large
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rel ease 9 (3kasaaes RvilCabiBo il Afly i 9 b testsiare
carried out b?{h by a1 %dﬁ ecffects T%E??ﬁrﬁgag%a?s'ggo ﬂe%eglg(r%@grtg }l%%eqllatf and
+2) and by n@hedsabl qwediglsu, niatgen guibhemt obnsedmeint owbmen thimes@binlg fRswei bed
in Lia K-Y andZei ger..SL (,1986). Longitudi nal anal ysis using generalised
| i near qrgmdél?tgr.ve’éti%%}%{lﬂl el lfg13-22, with robust Standard Errors, as
described in Binder DA (1983). "On the variances of asynptotically nornal
estimators _from conpl ex surveys," International Statistical Review 51:

279-292, andeimpihedulsswibel pboparren htaperfomedhin sorguncioncaith catharutesiagfor

package St l. St at aCo Col | ege Station, Texas). The tests
differ in takgm@\%g I?‘ﬂ?a%w%l %ug\%lvafi?vegqfwcvgﬂ?es and for repeated neasures.

Results by the two nmethods are simlar, but not identical. The performance
of the_indiyvidual indicators is given belowin Table 1. Receiver Operating
Char act®r i $8¢ dngthesopan pésgsbe useds fibwiter dg empritorvibe hefSeieniy iofia prophplictic

POSItIVe  treatment for preventing the development of PE, wherein a reduction in the risk of

developing PE will be indicative of the prophylactic treatment working.

More than twenty biochemical markers have been shown previously to be associated
25 with established PE and there would be no logical prior reason for choosing the specific
combination of markers and measurements disclosed herein in any prospective

longitudinal study for assessment of use as predictive indicators.

In a further aspect, there is provided a commercial package, such as a research or
30 diagnostic kit for performing a method described herein. Such a kit can include
reagents useful for determining the level of the markers selecting for detecting or
predicting PE. Suitable agents for assaying for the markers include antibodies and

other target binding molecules, enzyme linked immunoassay reagents, RIA reagents



predictive values (PPV) for critical values chosen to give 5% 10% 15%
fal se positive rates (FPR), equivalent to 95% 90% and 85% specificity. AU
t hese terwe 200788@mi | i ar to those well versed in nedi calPCcIia2erdoecr3 and
are explained in standard textbooks on the subject, for exanple Dougl as
Airman "Practical Statistics in Medical Research" Chapman & Hall, London

(1991) pp 4QQ+ Jg%nts%ﬁWﬁ%tehpﬁoRLr%.bﬂelclﬁf é/anoagsf‘ig\@ﬁﬁgﬁplpﬁ’ﬁﬁgif&%éasﬁﬂﬁgthegi ven

a positive test Tesult. It can ate ,
( Pr eval encettS@eres atdryiwapefory, doabenpese Mippleriyrasound apparatus. The kit can

| - preval ence).* (] - Speci f,i c|.t . For _th ur poses t hese | cul ati ons, 5%
I(Dr eval ence %?%0?1&@8 Uy %}NX‘%%%W%%R?OMﬁHI%?fSIEG PR 11 @RISR on
these resulihguddWRoRipuldk Ffogfims@ i & SENFAR fo’%rcﬁloﬁﬁétﬁgttgg sitfctisUidehsr

work, optionally with one or nore of diastolic notch, blood pressure (SBP
or MAP) 5 PAlev¢lopig| PR ingtenstipms amboth@AiemS becfpl fadipstfermingrd methmdolesaibedhese
i ndi cators hie§ei19i ven in Table 2, using sinple |ogistic regression, wthout
guadratic terfrs. Again, logistic regression is a standard nethod well known
to those experienced in nedical statistics, explained in Altaian (1991),
pages 351-364, and_inplenmented in statistical packages such as Stata

Versi on 9 (1deaneftedsandmemmaereiabpagkages desestbesd herein candu usgfd dopdateatingeorr at e
(95% speci f . ci. , tecti ) ol i i ne sin he

bi oc o ol el s ere g El:e GEhels PPlovplihh i Sy BTRDoHG Rs

66% | nol udiymgtdnie as yigteblampslap 0 Buph epptuctanipiias eslafeiediBitdess 84 %yam@nidde PPV
to 75% In . standard risk wonen, the sane conbi nation gi ves 80% DR and 46%
PPV. I n condPiddshor $3apie trestaneieBpeacynsdension HEBLER supiremss ntaaierineyi ng

at |east 4 i . .devel op pre-eclanpsia if correctly
used at a éggg?’ﬁcﬁ onlal ?hf&fg%segﬂlﬁ%g? n?elstﬁcgﬁso wormen tested. By itself this
coul d reduce the nunber of antenatal visits needed by nost wonen, and focus
attention qn those wonen nost_ at risk. All cunments cited herein are

i ncor por at %&“W?ﬁré?@tc@?rc}ém%p%o@gy W@rqeé‘FrH?&ﬂ oy ?ﬁ%ﬁ%&u&?loiﬁﬁdi cators &
est abl ijshed conbi nations Individual markers are standardi sed as descri bed
el sewhere. Standard conbi nations are as in International Patent Application
WO 02/ 3712BXAMPLES ues of free PLGF, total PLGF, PAI2, MW-9, |loge (Free

PLGF) - 3*(PAI1l: PAI2), PAI2*Free PLGF are regarded as predictive of
pre-ecl anpsia. The previously published conbi nations: Leptin/Free PLGF, |o0g

e (Free PL@MRod sdhpRN vkerBAbBhhine®Mrorh: altlartéribaDoPplePAVA" BeABitddon 198
(I'nternational Patent Application WD 02/37120) are included for conpari son,

as are theprmgnkergomen yioewpleTrecmited vith misk retors\IBGPEa riiroxde hyperterision, Low
vl e DU T IR T ) DRSS AR oM
Index >30 in first pregnancies, abnormal uterine artery Doppler waveform). 172 were
available for analysis; the remainder were nc;t included due to miscarriage (n=>5),
stillbirth (n=3), termination of pregnancy (n=2) and lost to follow up (n=6), or
withdrawal from the study (n=10). 19 women developed PE. The remaining 153
25 women form the high risk control group (HR). In addition, 95 nulliparous women
without any of the previous risk factors were recruited as ‘standard risk’ controls (SR).

70 of these women had normal pregnancy outcome at term, from which the standard

risk controls were selected.

30  Blood samples were taken at 11-14 weeks gestation, and then at 15-17, 19-21 and 23-
35 weeks. After delivery the 19 cases of pre-eclampsia were matched 1:2 to high risk
controls, and 1:2 with standard risk controls for biochemical markers. Blood markers

and the results of Doppler ultrasound (diastolic notch; resistance index (RI); pulsatility



Visit 1: 11-14 weeks gestation Standardi sed Val ue 5% FPR 10% FPR 15% FPR
ROC DR PPV DR PPV DR PPV Predictor Area \9S% Cll Free PLGF 0.50 (0.28 to
0.73) 0. 080Q0@4#08680996 0.22 0.22 0.20 sTNF aR | 0.80 (0. 62Ccr&E0&MPo2335 0. 55
0.48 0.46 0.58 0.40 PAI2 0.49 (0.24 to 8.474) 0.15 0.34 0.21 0.27 0.26 0.23
MW-9 0.65 (0.44 to 0.86) 0.13 0.12 0.2Z27°0.10 0.30 0.10 Total PLGF 0.51

(0.29 to 0.jddk @10 416hdhd0n @EmBiddo) whhe EbridhletddAN10, ﬁil,2()&n8'24tv®aeﬁs 89he0. 13
12 0.21 0.10 0.28 0.09 PI 0.76 (0.49 to 1 0Q) 0.37 Q.46 0.

.38 Resi sthiereekpisdesasured avare. fpey RISH, hogn @tMI@%@blbéﬁst 13?&6@1130 SBP

Y Lopti el ke RS Bl 3%%503@319 &@ag@ﬁ?ﬁ%@%@ P ghs” o
(Free P'—@t_ﬁer than (s'T’NF%clﬁAlm?e}e QncaGured- &&g Ao G901£i0- £29ayd- @veldptd Br QRis0. 19
06 PAI | PAI"2 Tati0 0.45 (0,22 to 0.68) 0.22 0.10°0,29 0.13 0,33 0. 10

PAI 2* Fr ee Bufffese. SANKIR B at andasﬁfed usmgza ®n@n61©1all® aya(05b1Q ELES A . 265yIR&DI e

FLT 0.47 (Q. 24 to 0.04 0.04 0.08 2 0.04 MP-2 0. 0t
0.85) 0. 20%0(3@171% Ig%ﬂ%igffﬁ ’@.ﬁé’& 1Pfe§eﬂﬁ“r‘ 5 rfh%f ‘th‘é’ Bt weig %e“?’fg &fs" 2
0.18 0.09 Q23:0r07 MEHeOw5ihfb@s 26 to 0.74) 0.10 0.09 0.16 0.08 0. 21 X
Adi ponectin 0.56 (0.3 1" to 0.82) 0.25 0.21 0.31 0.14 0.35 0.11 Visit 2:

15-17 weeks gestat | on St andar di sed Val ue 5% FPR 10% FPR 15% FPR ROC DR PPV
([))B 55 PB/- gg § X?Plreg 5a r?&lA 1Eahhoo -rat?o nscoFrregewePrléGc:regtegﬁb}g tagllsh?ng r%?e)renocég’o
10  ranges in both cases and controls for the 13 indicators in both cases and controls (free
PLGF, boﬁnd PLGF, total PLGF, MMP-9, Leptin, PAI-1, PAI-2, sFit-1,
sTNFaR1, ICAM, pulsatility index (PI), diastolic notch and resistance index (RI)).

Bound PLGF was found to add nothing to the predictive power of free and total PLGF

coco

oo

and was removed from further consideration. Soluble Flt was also excluded, as there
15 were technical problems with the assay. For comparison, the combinations of markers

considered in International Patent Application WO 02/37120 are also shown.

Normal réngés were established for each marker throughout gestation, using the
Standard Risk subset (Appendix 1). For this purpose each value was treated as an
20  independent observation. All results were then expressed as Standard Deviations
Scores (Z-scores), showing how many standard deviations each result is from the
expected value at that gestation. Adjustments were made for non-normality, and
- changes in both mean and standard deviation through gestation, according to the
methods described below and in detail in appendix 2.
25
These gestation-adjusted Z-scores are summarised in Appendix 2 below, together with
Visit—by—visit comparisons. Means and SD were estimated by Tobit regression, with
censoring at —2 and +2 (robust to outliers), following the method described in Amemiya
T (1973) Regression analysis when the dependent variable is truncated Normal.
30  Econometrica 41: 997-1016, as implemented for panel data in the statistical computing
package Stata, release 9 (StataCorp, College Station, Texas). Significance tests are
carried out both by a random effects Tobit regression (censored at —2 and +2) and by

Generalised Estimating Equations following the method described in Liang K-Y and



SsTNF aR | 0.71 (0.51 to 0.91) 0.23 0.45 0.34 0.38 0.43 0.34 PAIl 2 0.63
(0.39 to 0.87) 0.37 0.57 0.44 0.43 0.48 0.36 MW-9 0.48 (0.28 to 0.69) 0.03
0. 03 0. 0AvO0.20¢7/B3e 0. 04 Total PLGF 0.70 (0.49 to 0.91) POTRB2007280012340 0. 17
0.47 0.14 1CAM 0.64 (0.43 to 0.85) 0.13 g 12 0.22 0.10 0.30 0.09 PI 0.53
(0.24 to 0.82) 0.17 0.37 0.24 0.30 0. 30 !8. 26 Resi stance i ndex0. 51 (0.25 to
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0.49 0.61 0. 32 to eptln/Free PLGE 0. 74 (0
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0.30 0.14 0.35 0. 11 MWP-2 0.48 (0.24 to 0.72) 0.13 0.12 0.19 0.09 0.24 0.08
| nhi bi n50 semypoting package 8gya, gelease®, (BpteCap, 6011%603@501’@ Te8asyEGE 0. 66 (0. 45
to 0.87) 0.18 0.16 0.28 0.13 0.35 0.11 Adi ponectiti 0.58 (0.32 to 0.85)
0.26 0.21 0.32 0.14 0.37 0.11 Visit 3: 19-21 weeksi gestation Standardi sed
Val ue 5% FPRe1Q%6 GRRrLia%hERRyRESy BBoWFl’dr IBE&rEtB&/v@RePIﬁMd Forertpestod mgasares.95% e
Free PLGF 0.75 (0.59 to 0.91) 0.43 Q.60 0. 5&047 0.56 0.40 sTNF aR |
. 71 (0. 52 Results mpthedwo mghads @ealgllbfsbﬂtaofzﬂée i8b pAI2 0.63 (0.42 to 0.83)
.31 0.52 0.38 0.40 0.43 0.34 MWP-9 0.60 (0.41 to 0.79) 0.23 0.19 0.31 0.14
.38 0.12 Total PLGF 0.71 (0.56 to 0.87) 0.20 0.18 0.32 0.15 0.42 0.13 | CAM
.70 (0054 Tie PerBfnafce bf Ghe EndividRalOindta®rsi@s giveR below in Table 1. Receiver

Operating Characteristic (ROC) areas are shown together with Sensitivity, and positive

OO0OO0OOS>S

predictive values (PPV) for critical values chosen to give 5%, 10%, 15% false positive

rates (FPR), equivalent to 95%, 90% and 85% specificity. All these terms are familiar

to those well versed in medicai statistics, and are explained in standard textbooks on the

15  subject, for example Douglas Altman “Practical Statistics in Medical Research”
Chapman & Hall, London (1991) pp 409-419. PPV is the probability of a woman
becoming a case, given a positive test result. It can be calculated as
(Prevalence*Sensitivity)/(Prevalence*sensitivity + (1-prevalence)*(1-Specificity)). For

the purposes of/ these calculations, 5% Prevalence is assumed in low risk women, 15%

!
20  in high risk women.

Based on these results, MMP-9, PLGF and soluble sTNFaR1 are selected for further
work, optionally with one or more of diastolic notch, blood pressure (SBP or MAP),
PAI-1, PAI-2, leptin and ICAM. The predicted performance of these indicators is

25  given in Table 2, using simple logistic regression, without quadratic terms. Again,
logistic regression is a standard method well known to those experienced in medical
statistics, explained in Altman (1991), pages 351-364, and implemented in statistical
packages such as Stata Version 9 (StataCorp, College Station, Texas)

30 For a 5% false positive rate (95% specificity), the detection rate (DR) in high risk
women using the biochemical markers alone is 56%, giving a positive predictive value
of 66%. Including the systolic blood pressure raises the DR to 84% and the PPV to
75%,. In standard risk women, the same combination gives 80% DR and 46% PPV.
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0.56 0.49%0.24&/083®8/ 0.40 Notch 0.72 (0.58 to 0.86) . Leprige2peewoRBG- 0. 75
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(0.65 to 0.83) 0.47 0.33 0.53 0.33 0.58 0.17 log (Free PLGF) -

3*(PAI1; PAI2) 0.78 (0.69 to 0.86) 0.51 0.35 0.57 0.35 0.61 0.18 PAl
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Visit 1: 11-14 weeks gestation

| PAl

15% FPR

Standardised Value 5% FPR 10% FPR
ROC DR PPV DR PPV DR PPV
20 Predictor Area [95% CI] i
Free PLGF 0.50 (0.281t00.73)0.09 024 0.16 0.22 0.22 0.20
sTNFoR 1 0.80 (0.64t00.97)0.35 0.55 0.48 0.46 0.58 0.40
PAI2 049 (0.24100.74)0.15  0.34 0.21 0.27 0.26 0.23
25 MMP-9 0.65 (0.44100.86)0.13 0.12 0.22 0.10 0.30 0.10
Total PLGF  0.51 (0.29t00.73)0.04 0.04 0.09 0.04 0.14 0.05
ICAM 0.61 (0.371t00.85)0.13 0.12 0.21 0.10 0.28 0.09
PI 0.76 (0.49101.00)0.37 0.57 046 045 0.53 0.38
Resistance index
30 0.64 (0.29101.00)0.22 0.44 0.30 0.35 037 - 030
SBP 0.84 (0.671t01.00)0.61 0.68 0.68 0.55 0.73 0.46
Notch 0.76 (0.67 to 0.85). -y . .
Leptin/Free PLGF
0.59 (0.36t00.83)0.16 0.14 0.24 0.11 0.31 0.10
35 log. (Free PLGF) - 3*(PAI1:PAI2) ‘
0.56 (0.32t00.80)0.07 0.06 0.13 0.06 0.19 0.06
PAI 1: PAI 2 ratio
045 (0.22100.68)0.22 0.19 029 0.13 0.33 0.10
PAI2*Free PLGF
40 0.56 (0.32100.79)0.04 0.04 0.10 0.05 0.16 0.05
Soluble FLT 0.47 (0.24t00.70)0.04 0.04 0.08 0.04 0.12 0.04
MMP-2 0.62 (0.40100.85)0.20 0.17 0.28 0.13 0.34 0.11
Inhibin 0.46 (0.22t00.71)0.13 0.12  0.18 0.09 0.23 0.07
VEGF 0.50 (0.26100.74)0.10 0.09 0.16 0.08 0.21 0.07
45 Adiponectin _ 0.56 (0.31100.82)0.25 0.21 0.31 0.14 0.35 0.11
Visit 2; 15-17 weeks gestation
Standardised Value 5% FPR 10% FPR 15% FPR
ROC DR PPV DR PPV DR PPV
50 Predictor _Area [95% CIj
Free PLGF 0.66 (0.47100.85)0.30 0.52 0.39 041 0.45 0.34
sTNFoR1 0,71 (0.51t00.91)0.23 0.45 0.34 0.38 0.43 0.34
PAI2 0.63 (0.39t00.87)0.37 0.57 0.44 0.43 0.48 0.36
55 MMP-9 0.48 (0.28 t0 0.69) 0.03 0.03 0.07 0.04 0.11 0.04
Total PLGF  0.70 (0.491t00.91)0.30 0.24 0.40 0.17 0.47 0.14
ICAM 0.64 (043100.85)0.13 0.12 022 0.10 0.30 0.09
PI 0.53 (0.24t00.82)0.17 037 024 0.30 0.30 0.26

Resistance index
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Adi ponectyEGH. 60 (@s@&ou@t@wmlso @@ 0.043 .29 0. 4850. 35110. 29 Visit 2:

15- 17 weekdpog@sih at0.53n EBapdgsl.Zed Mal UE325% BPR_1(CATFPR.1I5% FPR

Visit 3: 19-21 weeks gestation

20 Standardised Value 5% FPR 10% FPR 15% FPR
ROC DR PPV DR PPV DR PPV
Predictor Area [95% CI]
Free PLGF 0.75 (0.59100.91)043 0.60 051 047 0.56 040
25 sTNFaRl1 0.71 (0.52100.90)024 046 033 037 0.40 0.32
PAI2 0.63 (042100.83)0.31 0.52 0.38 0.40 0.43 0.34
MMP-9 0.60 (0.41t00.79)0.23 0.19 031 0.14 0.38 0.12
Total PLGF  0.71 (0.56100.87)0.20 0.18 0.32 0.15 0.42 0.13
ICAM 0.70 (0.541t00.87)0.21 0.18 0.32 0.14 0.40 0.12
30 PI 0.65 (0.43100.86)0.04 0.13 0.10 0.15 0.17 017
Resistance index
0.72 (0.57t00.87)0.13 0.32 0.24 0.30 0.34 0.29
SBP 0.79 (0.66t0092)036 0.56 049 046 0.58/ 0.40
Notch 0.72 (0.58 10 0.86). . . . "
35 Leptin/Free PLGF '
0.75 (0.59100.91)0.39 0.29 048 0.20 0.55 0.16
log, (Free PLGF) - 3*(PAIL:PAI2)
0.85 (0.73100.96)0.55 037 0.64 0.25 0.70 0.20
PAI 1: PAI 2 ratio
40 0.71 (0.55100.87)0.54 036 056 0.23 0.58 0.17
PAI2*Free PLGF
0.79 (0.65100.93)046 0.32 0.55 0.23 0.62 0.18
Soluble FLT 0.54 (0.33t00.75)0.16 0.15 022 0.10 0.26 0.08
MMP-2 0.58 (0.381t00.77)0.21 0.18 0.28 0.13 0.34 0.11
45 Inhibin 0.53 (0.33t00.74)0.17 0.15 0.23 0.11 0.28 0.09
VEGF 0.68 (0.501t00.86)0.18 0.16 0.28 0.13 0.36 0.11
Adiponectin __ 0.62 (0.42100.83)0.23 0.20 030 0.14 0.36 0.11
Visit 4: 23-25 weeks gestation
50 Standardised Value 5% FPR 10% FPR 15% FPR
ROC DR PPV DR PPV DR PPV
Predictor Area [95% CI]
Free PLGF 0.77 (0.61100.92)0.61 0.68 0.65 0.53 0.67 0.44
55 STNFaRl 0.73 (0.57t00.89)0.16 0.36 0.29 0.34 0.39 0.32
PAI2 0.69 (0.49100.88)0.45 0.62 051 047 0.55 0.39
MMP-9 0.61 (0.43100.79)0.20 0.18 029 0.13 0.36 0.11
Total PLGF  0.73 (0.56t00.90)0.37 0.28 046 0.19 0.52 0.15
ICAM 0.80 (0.65t00.96)036 028 049 0.21 0.58 0.17



RCC DR PPV DR PPV DR PPV Predictor Area [95% Cl] Free PLGF 0.63 (0.43 to
0.83) 0.14 0.34 0.24 0.34 0.32 0.27 sTNFaR 0.73 (0.52 to 0.94) 0.22 0.44
0.34 0. 44v0.208/@83®4 MVP-9 0.67 (0.46 to 0.88) 0.11 0. 28 POTAMB20072B002329 0. 25
Total PLGF 0.59 (0.37 to 0.81) 0.08 0.210.15 0.21 0.23 0.21 | CAM O, 47
(0.23 to 0.72) 0.11 0.28.0.17 0.28 0.2218.20 SBP 0.65 (0.50 to 0.81) 0.04 .
0.13 0.1149.13 0. 1%.8@-%@7%?)@%0%262)6(90 %6t @.53. 84) o.coLeptdsn/ Free PLGF 0. 64
(0.43 10 GeBBIncOmdQ 0.41 0.28 °0.41 0.35 0.29 |oge (Free PLGF) -

3*(PAI 1: PAI2) 0. 69 (s 4060100012k 0.543 0.560 08749 0.060 0.050 0.39 PAl | :
ratio 0.S8F (0.24 02 Q.70P006)3650.056 00461 0.586 0. H690. JH5PAl 2* Fr ee PLGF
.%)(854%@%@@0 %gég?e 2@.630433)0 31-0.43-0.38 0.31 Soluble FLT 0.53 (0.29 to
. 1 LepinfFeee 0.29 0.23 0.21 MWP-2 0.47 (0.24 to 0.70) 0.04 0.12
.08 0.12 % 12 o 1%%%%&31%0 6>é’661((5’366 £§%0 °§i)(0 §é%0. £7°0. %)9 0.17 0.12
.12 VEGF leg: 6 %% 6 0,37 37 1 7 Adi ponectin

64 (Quat o P%gda)hc’) R0l o143 00587, 30wt 471021 weeks
gest ati'on "5t andar figed (G/@JH@9@%6'TP'33§O‘V00%?RO%% FPR3.63QC 3R PPV DR PPV DR
PPV Predi Ggjr/AL By 95% CI | Free PLGF 0.72 (0.56 to 0.88) 0.26 0.48 0.37
0.48 0.44 0.34 sTNoaR 1(0.6260.9§®.631 ot30 0.088) 02611 0028 0.022 0.28 0.30 0.26
MVP- 9 0. 630fiBle #2T t ©.40. §R)6 10028 00449.10. 36.18. 4990. 42 02133 006t al PLGF 0. 60
(0.42 tis 0mdBY 0. 09.50. 163D 028)0.165 00419 084 19.1LCAM ®.386 (00037 to 0.76) 0. 10
0.27 0. 17 Ifhidv 0. 23.58. 2233BP70.083 (00249 08% 0:177) 0068 0942 0.16 0.21 0.24

PAI

OOOOCOoON

0.22 Not cIVEFF69 (0.088 t(@4&¥0 81§2) 0.24 3P| npﬁ?e@ 1|5’LGF 039 012
Adiponectin ~_0.65 ( 0.42 t0 0.87)0.35 0.27 0.46 0.14
20 Alltime periods
Standardised Value 5% FPR 10% FPR 15% FPR
ROC DR PPV DR PPV DR PPV
Predictor Area [95% CI]

25 Free PLGF 0.70 (0.61100.79)0.48 0.63 0.53 0.63 0.56 0.40
sTNFaR1 0.74 (0.65100.83)0.25 047 0.37 0.47 0.45 0.35
PAI2 0.62 (0.51t00.73)0.35 .0.55 041 0.55 0.46 0.35
MMP-9 0.59 (0.49100.68)0.16 0.14 024 0.14 0.31 0.10
ICAM 0.69 (0.60t00.79)0.21 0.18 0.32 0.18 0.40 0.12

30 Total PLGF  0.68 (0.59100.77)0.24 0.20 0.34 0.20 0.42 0.13

. PI 0.69 (0.58t00.81)0.40 0.59 047 0.59 0.52 0.38
Resistance Index

0.68 (0.57t00.78)0.23 045 0.33 0.45 0.40 0.32

SBP 0.81 (0.74t0 0.88) 0.49 0.63 0.59 0.63 0.66 0.44

35 Notch 0.70 (0.611t00.78). . . . .

Leptin/Free PLGF

0.74 (0.651t00.83)0.47 0.33 0.53 - 0.33 0.58 0.17
log, (Free PLGF) - 3*(PAI1:PAI2)

0.78 (0.691t0 0.86) 0.51 0.35 0.57 0.35 0.61 0.18

40 PAI1: PAI 2 ratio

0.66 (0.561t00.75)0.33 0.26 040 0.26 0.44 0.13
PAI2*Free PLGF

0.74 - (0.65100.83)0.48 0.34 0.54 0.34 0.58 0.17
Soluble FLT 0.52 (0.41100.63)0.15 0.14 0.21 0.14 0.25 0.08

45 MMP-2 0.57 (0.46100.67)0.17 0.16 025 0.16 0.31 0.10
Inhibin 0.51 (0.40100.62)0.19 0.16 0.25 0.16 0.30 0.10
VEGF 0.64 (0.54100.73)0.18 0.16 026 0.16 0.33 0.10
Adiponectin __0.60  (0.49 t0 0.72) 0.27 0.22 034 0.22 0.39 0.12

50




0.68 (0.51 to 0.85) 0.23 0.44 0.32 0.44 0.39 0.32 |og (Free PLGF)
-3*(PAI1: PAI2) 0.70 (0.54 to 0.86) 0.01 0.05 0.06 0.05 0.13 0.13 PAI |

PAI 2 ratwo 200783@99. 42 to 0.76) 0.37 0.56 0.42 0.56 0.4PC0/GRoPAIRIET ee
PLG-F 0.67 (0.51 to 0.84) 0.16 0.36 0.27 8.36 0.37 0.30 Soluble FLT 0. 38
(0.20 to 0.56) 0.09 0.24 0.12 0.24 0.1528.15 MWP-2 0.54 (0.35 to 0.73) 0.01
0.04 0.04 @08 vOh k08 I nhibin 0.47 (0.27 to 0.68) 0.07 0.19 0.11 0.19
0.16 0.16 VEG- 0.60 (0.40 to 0.79) 0.18 0.39 0.25 0.39 0.30 0.26 .

Adi ponect VisD158-140ve38 gestptiéh 78) 0.13 0.31 0.20 0.31 0.26 0.24 Visit 4: 23-25
weeks gestatlon StﬁﬁdhﬁﬂﬁkﬁﬁwwhlueS%@?FPR 1@@6FﬁR 15%)FPﬁ%R6€ DR PPV DR PPV
DR PPV Pr edi ARES 9504 ed GEPY). B8 (0. 5 DRg5) BPY2 0.65 0.57
0.65 0. 60P@¢ﬂ@fsTNpgﬁlfﬁAé¥](0 70 to 0.97) o 12 0. 29 o 29 0.29 0.46 0.35

MVWP-9 0. 6 0.47.0.3 o 39 taI GF 0. 61
(0.43 to G° 0. 34Z . §§5 . §9 Q 2 fo 89) 0.18
0.38 0. 59 9 .68 {0 52 4) o 0 o 0.45 0.41
0.32 No 5 (0 Lepbb@/Fbgp ggF 0. % t 0y 8 93) (3.55

T
0.66 0. 601Ek\§6 O. 6849 4&&@%)(9 eg.oPLGhd2 - 033 (PA &»2PAI d1s0. 7611 0.59 to
0.90) 13.58p0.65 0058 (6% €152 0. 420 PAb2Y 020PAl 20pati 028. 68069. 50 to
0.86) (3. Bétwh. 54 0042 (.dB4o @827 0.36 PAl2*Free PLGF 0.70 (0.53 to 0.88)
(3.47 0562efin5eBLGR 0.58 0.41 Sol uble FLT

0.65 (0.401t00.89) 023 045 0.32 045 038 0.31
log. (Free PLGF) - 3#(PAIL:PAI2)

0.66 (0.44 to0 0.89) 0.07 020 0.15 020 024 0.22
PAI 1: PAI 2 ratio

20 0.44 (0.2010 0.67) 028 050 0.34 0.50 037 0.31
PAI2*Free PLGF ,

0.64 (0.401t0 0.88) 0.02  0.08 0.09 0.08  0.18 0.18
Soluble FLT 041 (0.17 to 0.64) 002 006 0.05 0.06  0.08 0.08

25 MMP-2 - 0.53 (0.291t00.78) 0.13 032 020 032  0.26 0.23
Inhibin 0.40 (0.1610 0.64) 0.06 0.18 0.10 0.18 014 * 0.14
Total PLGF  0.56 (0.34 t0 0.78) 001 0.05 0.05 005 o.11 0.12
Adiponectin__ 0.60  (0.36t0 0.84) 022 043 029 043  0.35 0.29

30 Visit 2: 15-17 weeks gestation

Standardised Value 5% FPR 10% FPR 15% FPR
ROC DR PPV _DR PPV DR PPV
Predictor Area [95% CI]

35 TFree PLGF 0.63 (0.431t00.83) 0.14 034 0.24 034 032 0.27
sTNFoR1 0.73 . (0.52 10 0.94) 022 044 034 044 043 0.34
MMP-9 0.67 (0.46t0 0.88) 0.11 028 020 0.28 0.29 0.25
Total PLGF  0.59 (0.37 t0 0.81) 0.08 021 0.15 021 023 0.21
ICAM 047 (0.23100.72) 011 028 0.17 028 022 0.20

40 SBP 0.65 (0.50100.81) 0.04 0.13 0.11 0.13  0.19 0.18
Notch 0.62 (0.39100.84). . . . "

Leptin/Free PLGF
0.64 (0.43 10 0.86) 0.19 041 028 041 035 0.29
log. (Free PLGF) - 3*(PAI1:PAI2)

45 0.69 (0.47100.91) 043 060 049 0.60 0.54 0.39
PAI 1: PAI 2 ratio :

047 (0.24 10 0.70) 036 056 041 0.56 044 0.34
PAI2*Free PLGF
0.67 (0.44 to 0.90) 021 043 031 043 038 0.31

50 Soluble FLT 0.53 (0.29 to 0.78) 0.11 029 0.18 029 023 0.21
MMP-2 047 (0.24100.70) 0.04 0.12 0.08 0.12 0.12 0.13
Inhibin 0.28 (0.06t0 0.51) 006 0.17 0.09 0.17 012 0.12
VEGF 0.59 (0.38100.81) 0.16 037 024 037 031 0.27
Adiponectin __ 0.64 (0.41 t0 0.87) 021 043 0.30 043  0.36 0.30

55



0.39 (0.19 to 0.59) 0.07 0.19 0.10 0.19 0.13 0.13 MW-2 0.56 (0.37 to 0.75)
0.03 0.09 0.07 0.09 0.13 0.13 Inhibin 0.48 (0.26 to 0.69) 0.21 0.42 0.27
0.42 0.31w0.28¥7/0888F 0.57 (0.39 to 0.75) 0 11 0.29 0.18 @eCZLE20@4001232

Adi ponectinQO 62 (0.42 to 0.82) 0.08 0.22
Val ue 5% FPR 10% FPR 15% FPR ROC DR PPV %SR PPV DR PPV Predictor Area T95%

al

PR

15 0.22 0.22 0.21AU St andar di sed

Free PLGit$).1671 ¢&xS&sihion0. 76) 0.38 0.57 0.45 0.57 0.50 0.37 sTNFaRl

0.78 (0.70 to 0. 86Jtadar¥8ed0aRd 05928P10. 23 M3IHRO. 29 M¢P:®R0. 65 (0.55 to 0.75)
_5PV( 0. 4R 0 (PES8)

0.07 0.21 0.15

0.21 0.23 Prgdictdr CANED. [87’/0@@ 46 to 0.67) O. 12 0.30 0. 20 0 30 0.26 0.23 SBP

013 Inh|b|n

0.

26 -0.28 0.25 Notch

70 (0.62 to 0.78)

480, B70.5%8 0. 494, 570%§ 50 0.37 1og.
9@1 too210 028 0. 3%300 52260 39 0.52 0. 46

0.24 0. 46
0.65 (0.558 to 0.73) 0.10 0.26 0. 19

Lepti n/ Fr ee™ PéGF @9 66'6’(9 &b @67

(Free PLGF) '?)086) 7%1;(

0.35 PAl | 1 4%

PAI 2* Fr . fé 3
FLT 0.4 5#})4

0.63) 0.05 Mao 008 doioed g

0.15 0.26 Q. ee]P&GyGFO5

regression).

val ues are P(j\l J/é%lﬂﬁaﬂl\pgendl X

34 @
/15 0.2

0.
5)%4@0 40 %1 52

¥0 0.55 0.44 0.34
46035 Sol ubl e
2053(043to
2t0053)010026

O47t0067)012030019030025023

Adi ponect i nO 60 fops5Qo.5Dt00.85)D.13. 13.4. 31.30. 2U40. 31 3927 (K224 Tabl e 2

Conbi nattsi orleg. (freePLed) -ct*@ns1- K402y f or mance estinated by sinple logistic

Det ai®® df. 54zfal0c8®|06ft1| of.06f Progdiodti on cBre.1and criti cal
Subjects with prediction scores above the

critical valuyes ade’t reéted @é’ 3t7es SBosittiPvE:56PE vt afbdr d ri sk
2*Free PLGF
20 0.67 (0.51to 0.84) 0.16 036 027 0.36 037 030
Soluble FLT
038 (0.20t00.56) 0.09 0.24 0.12 0.24 0.15 0.15
MMP-2 0.54 (0.35t00.73) 0.01 0.04 004 0.04 0.07 0.08
Inhibin 047 (027t00.68) 007 0.19 0.11 0.19 0.16 0.16
25 VEGF 0.60 (040t00.79) 0.18 039 025 0.39 0.30 0.26
Adiponectin0.58 (0.38100.78) 0.13 0.31 0.20 _0.31 026 024
Visit 4: 23-25 weeks gestation
30 Standardised Value 5% FPR 10% FPR 15% FPR
ROC DR PPV DR PPV . DR PPV
Predictor _Area [95% CI]
Free PLGF 0.68 (0.51t00.85) 0.52 0.65 0.57 0.65 0.60 042
35 sTNFaR1 0.84 (0.70t00.97) 0.12 029 0.29 0.29 046 035
MMP-9 0.60 (040t00.79) 025 047 033 047 0.39 032
Total PLGF0.61 (04310 0.79) 0.14 0.34 0.23 0.34 0.31 0.27
ICAM 0.71 (0.54t00.89) 0.18 038 029 0.38 0.38 031
SBP 0.68 (0.52t00.84) 0.23 045 033 045 0.41 0.32
40 Notch 075 (0.61to 0.88) . L . .
Leptin/Free PLGF
0.77 (0.61100.93)0.55 0.66 0.60 0.66 0.63 0.43
log, (Free PLGF) - 3*(PAI1:PAI2)
0.74 (0.591t00.90)0.52  0.65 0.58 0.65 0.62 042
45 PAI1: PAI 2 ratio
0.68 (0.50t00.86)0.34 0.54 042 0.54 047 036
PATI2*Free PLGF
0.70 (0.53t00.88)047 0.62 054 0.62 0.58 041
Soluble FL.T
50 039 (0.19t00.59) 0.07 0.19 0.10 0.19 0.13 0.13
MMP-2 0.56 (0.37t00.75) 0.03 0.09 0.07 0.09 0.13 0.13
Inhibin 0.48 (0.261t00.69) 0.21 042 027 042 0.31 0.27
VEGF 057 (0.39t00.75) 0.11 029 0.18 0.29 024 022
Adiponectin0.62 (042 t0 0.82) 0.08 0.22  0.15 0.22 022 021
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Al'l visits, preval ence .05 Standardi sed Val ue 5% FPR 10% FPR 15% FPR ROC DR
PPV DR PPV DR PPV Predictor Area [95% Cl] Z(sTNFaRl ), Z(MwP-9) 0.78 (0.70
to 0.87) W04807M831®90. 52 0.22 0.54 0.16 Z(sTNFaR ), Z( MVPCI)GEtaraoi2sc not ch
0.89 (0.81 to 0.96) 0.46 0.33 0.64 0.2528;75 0.21 Z(sTNFaR ), Z(free PLGF)
0.79 (0.71 to 0.87) 0.33 0.26 0.49 0.2070.53 0.16 Z(sTNFaRl), Z(free PLGF)
diastolic mateh 0.84 (0.76 to 0.93) 0.35 0.27 0.62 0.24 0.69 0.20
Z(sTNFaRl ), Z( MVPS@ndardfsel Velee PISGEEPRO. 83 1¢0FF% to 0.1%FPR. 43 0.31 0.57 0.23
0.57 0.17 Z(sTNFaROC, Z(NNP 9) DRz( PRY - 2P §§V(0 7§mto #P¥1) 0.39 0.29 0.56
0.23 0.59 Q@rediztor( TedEAIA% MVP--Q . 6—0-96) 0.65 0.41
0.80 0.30 0.83.0.22 7

di astol i c ﬁﬁf%@bggé %%58‘3%%'3@@%% g’vpg‘é% g%?gﬁ% é34 ?5@' 02)26 Z( SBP)

Z(sTNFaRl ) § A 7) 047 0.80 0.30 0.80
022 Z(sTNEGH s 2 tod b »1 03387h4- 40 0.30 0.51
0.21 Olﬁ o y bgo (b@ ab3ELGF)OQ5830Q@ 76 to 0.90) 0.36
0.28 0.45 Bﬂ9 0 %%50(&in56$ Nibabl .26 Z( MYP- 826 Z( PAlsl) oR577 (0.68 to 0.87)
0.46 0.33 Q@R 0.2000&¢k©01® Z(sTNFaR ), Z(MWP-9) .. Z(sI CAM 0.83 (0.75 to
0.90) 0. 391628 PBBFO. 22 0. 72 0.20 Previous conbinations (International

Pat ent appl i cati on.60\O@&Yt33.12®)38Z( PAY 2/ PAS 1Y.50. 66 @(50560t365 0.75) 0.30 0.24
0.36 0.156 Qog3@red PLEF) - 3*(PAIL:PALD)

0.70 (0.61100.78)0.30  0.52 0.39 0.52 0.46 0.35
PAI 1: PAI 2 ratio A
0.55 (0.45 to 0.65) 034 055 0.40 0.55 0.44 0.34
PAI2*Free PLGF
20 0.67 (0.57t00.76)0.31 = 0.52 0.40 0.52 0.46 0.35
Soluble FLT
0.42 (0.32t00.53) 0.07 0.21 0.12 0.21 0.15 0.15
MMP-2 0.53 (0.43t00.63) 0.03 0.10 0.07 0.10 0.12 0.13
Inhibin 0.42 (0.32100.53) 0.10 0.26 0.15 0.26 0.19 0.18
25 VEGF 0.57 (0.47100.67) 0.12 030 0.19 0.30 0.25 0.23

Adiponectin0.60 (0.50t00.71) 0.13 0.31 021 0.31 027 0.24




Z(Leptin/free PLGF) 0.74 (0.65 to 0.83) 0.38 0.29 0.42 0.18 0.56 0.16

Z(PAl 2*free PLGF) 0.74 (0.65 to 0.83) 0.33 0.26 0.40 0.17 0.46 0.14

Z(1 og_e( Aveeo®8B)99- 3* (PAI 1/ PAI 2) ) 0.78 (0.69 to 0.86) poT&®B2007800012342 0. 18
0.54 0.16 Conparison conbination Z(sFlt- 5 Z(MWP-2), Z(lnhibin), Z(VEGF),
Z(total PLGF), Z(adiponectin) 0.66 (0. 58 to '0.78) 0.45 0.32 0.50 0.21 0.55
0. 16PE vs Hhgkhri sk AUWvisits, preval ence .15 Standardi sed Val ue 5% FPR 10%
FPR 15% FPR ROC DR PPV DR PPV DR PPV Pr edi ctor Area T95% Cl | Z(STNF aRl ),
Z(MVP-9)  0.C8RbigBioilsbf prodiford (Berf@maBe Gtifidedhy4Burl: 1d@stio regBsspnt Pepils afigrtenitipn

Z( MVP-9) diocfizrtdidtipe scpios i clticgFalp a@%lVP@ln@PBeP)hXé Bibjegs Gith meddionrcyss HovEl 0. 46
Z(sTNF &Rl Yhe ciichyvalesppateptedasglt Rogftives t o 0. 91) 0.33 0.53 0.51 0.47 0.53 0.39

Z(sTNF aRl) B gfree PLGF) diastolic notch 0.89 (0.82 to 0.97) 0.62 0.68
0.62 0.52 é’ 89 tﬁldaférlitsTNF aR), Z(MW-9), Z(free PLGF) 0.85 (0.77 to 0.92)
0.40 0.59 Q,55.0.49 0,69 0.45 Z(STNF aR ), Z(MWP-9), Z(PAI-2) 0.84 (0.76 to
0.92) Q,32°0. 53" Bigi Qh%fzvgu 60,148 Z(STOEAR ), Z(MyFe), Z(SBP) 0. 85
(0.78 t0 0.92) 0 .61 Gr52pPy61pR. 42p¥( Fr e@rPl Geby Z( MWP-9),

Z(sSTNFaRl') predlcRAl -A2da rg%é%&alf’) d| astolic notch 0.95 (0.88 to 1.00) 0.86 0.75
0.91 0.62 0.91 0.52 Z(sTNF aRl), Z(MW-9), Z(MAP) 0.85 (0.78 to 0.92) 0.50
0.64 0.57 QOOHNFRB,ZEOMPD)Z(STNF aR | ), Z(MW-9), Z(leptin) 0.81 (0.73 to
0.89) Q533 0.54 0048 @.4Gc08H10833831 052 022 0.54 = 0.16

Z(sTNFoR1), Z(MMP-9) diastolic notch

0.89 (0.81t00.96) 046 033 0.64 0.25 075 0.21
Z(sTNFaR1), Z(free PLGF) :

0.79 (0.71t00.87) 033 026 049 0.20 053 . 0.16

20  Z(sTNFaR1), Z(free PLGF) diastolic notch

0.84 (0.76t00.93) 035 027 0.62 0.24 0.69 0.20
Z(sTNFoR1), Z(MMP-9), Z(free PLGF)

0.83 (0.75t00.91) 043 031 057 023 057 0.17
Z(sTNFoaR1), Z(MMP-9), Z(PAI-2)

25 0.83 (0.75t0091) 039 029 056 0.23 059 0.17
Z(sTNFoR1), Z(MMP-9), Z(SBP)

091 (0.85t00.96) 0.65 041 080 030 083 022
Z(Free PIGF), Z(MMP-9), Z(sTNFaR1), Z(PAI-2), Z(SBP) diastolic notch
0.98 (0.96t01.00) 0.77 045 1.00 0.34 1.00  0.26

30
Z(sTNFaR1), Z(MMP-9), Z(MAP)

‘ 0.92 (0.87t0097) 0.76 044  0.80 0.30 080 022
Z(sTNFoR1), Z(MMP-9), Z(leptin)
. 0.78 (0.70t00.87) 040 030 051 021 056 0.16

35  Z(sTNFoR1), Z(MMP-9), Z(total PLGF)

0.83 (0.76100.90) 036 028 045 0.19 057  0.17
Z(sTNFaR1), Z(MMP-9), Z(PAI-1) -

0.77 (0.68t00.87) 046 033 049 020 0.54 0.16
Z(sTNFaR1), Z(MMP-9), Z(sICAM)

40 0.83 (0.75t00.90) 039 029 ~ 0.52 022 072 0.20
Previous combinations (International Patent application WO 02/37120)
Z(PAI2/PAIL)

0.66 (0.561t00. 75) 030 024 036 0.16 036 0.11

45  Z(Leptin/free PLGF)

0.74 (0.65t00.83) 038 029 042 0.18 056 0.16
Z(PAI2*free PLGF)
0.74 (0.65t00.83) 033 026 040 0.17 - 046 0.14
Z(log_e(Free PIGF) -3*(PAI1/PAI2))
50 0.78 (0.691t00.86) 035 027 042 0.18 054  0.16

Comparison combination
Z(sFlt-1), Z(MMP-2), Z(Inhibin), Z(VEGF), Z(total PLGF), Z(adiponectin)
0.66 (0.55t00.78) 045 032 050 0.21 055 0.16

55



Z(sTNFaRl ), Z(MwP-9), Z(total PLGF) 0.83 (0.75 to 0.91) 0.30 0.51 0.34 0.38
0.64 0.43 Z(sTNF aRl'), Z(MW-9), Z(PAI-1) 0.79 (0.70 to 0.88) 0.32 0.53
0.44 0.4470.24@/B8388 Z(sTNF aRl ), Z(MW-9), Z(slCAM 0. 82Ct@&GBE2407m012390)
0.30 0.52 0.52 0.48 0.65 0.43 Previous recomendations (International

Pat ent application WO 02/37120) Z(PAl 2/ P 1) ' 0.55 (0.45 to 0.65) 0.10 0.26
0.12 0.17 0.20 0.19 Z(Leptin/free PLGF) 0.69 (0.60 to 0.78) 0.21 0.43 0.31
0.35 0.40 0.32 Z(PAl 2*free PLGF) 0.67 (0.57 to 0.76) 0.23 0.45 0.31 0.36

0. 33 0.28 Ptvogoe(:kkee PIGF) -3*(PAI1/PAI2) ) 0.70 (0.61 to 0.78) 0.19 0.40
0. 27 0. 32 An3sbitdpr2@lpperdi x 1: Normal ranges for sel ected predictors of PE
- estabjished in StwpdarddvahieskSWBRN wi 13 FR¥ mal olieBifes. The
transformations h89€ t hree compbnefts: DRn WSt caBBs |8y and power

t ransf or maEicgHer apEa gl 4l re—app rat-e—Caussian (Nor mal )

di stributigns __The val ues at each gestation is estimated by a ’
quadratjc éﬂiwg(l E&M ?Se C gé{fi&jlgen 46of va5[5 tig%(and hence t he
standaﬁ% d b}gﬁi qu" '_@1 .90%@1. fhuﬁc ' Fé)’ % '

(st andard gé Ve ggg iqj

Jfiear ful i on r-all subjects, a Z-score
and: 5 Gt lon 6 6ot BB eflsy Showi ng §he nygper of Standard

devi.ati onsz(%fwﬁm U fﬁ ove or below the expected val ue at that
gestation. ots ‘ggﬂ st dishesk (99 showngsi hat ghow ghe standard ri sk
wonen ' t hof el G bf@gdgaolg%mm% 97% representing -2, 0, 2 SD above
or bel ow the neangglh@.sbk20uh 06.6mt 0.61S @b ensy enoveed heo.gs fect of gestation
i n standar dhinsdRiweenroy) zget bréfe mean and spread of the values. These are
used to standardi ses t {og7wal.a2eso4n hisgh 6.55ko40ont r 00.69 antl4PE cases. The
rati os PAI 2PMoR 1R pY, Z(PA(RY/ ML) / Free PLGF (pg/mL) are used, to keep
rati os2- 1. 3 subpétt® TaratGP2PABR2<20.93A 10.8x cl4ided f0.6¢m e&#4 nates of PAII,
PAI 2, and alsTNIRMZAGVIP-OnE(SBRYV Ol vi ng t hese. To understand how the formul ae
are to be used, cBfsi @B ol R W-th 0.6 e®2PLGE Of! 19%42 11 and DBP of 66
at 19 week3(FerdlGE) dAYMPOb LETNFHN): ZEHE) 4SBF aSBB‘P‘OFErst' there are no
transformations t &0l N s fhe PHock¥s is ¢ atfel y

strai gm f O%MPdoERl), Z(MMP-9), Z(MAP)
0.85 (0.78t00.92)0.50 ~ 0.64 0.57 0.50 0.67 044
Z(sTNFaR 1), Z(MMP-9), Z(leptin) \
0.81 (0.73100.89)0.33 - 054 049 046 051 038
30  Z(sTNFoR1), Z(MMP-9), Z(total PLGF) ‘
' 0.83 (0.75t0091)0.30 051 034 038 0.64 043
Z(sTNFaR1), Z(MMP-9), Z(PAI-1) ‘
0.79 (0.70t00.88)0.32  0.53 0.44 044 049 036
Z(sTNFaR1), Z(MMP-9), Z(sICAM)

35 0.82 (0.74t0090)0.30 0.52 052 048 0.65 043
Previous recommendations (International Patent application WO 02/37120)
Z(PAI2/PAI) ' '

0.55 (0.45t00.65)0.10 026 0.12 0.17 020 0.19

40  Z(Leptin/free PLGF)

0.69 (0.60t00.78)0.21 043 031 0.35 040 032
Z(PAI2*freec PLGF)
0.67 (0.57100.76)0.23 045 031 036 033  0.28

Z(log_e(Free PIGF) -3*(PAII/PAI2))
45 070 (0.61t00.78)0.19 040 027 0.32 035 029



The expected DBP = 75. 1 - 1.09 * gestational age(weeks) + .02695 *
gestational age(weeks) 2 = 75.1 -1.09 * (19+6/7) + .02695 * (19+6/7)2 =

64. 1 The 8D2067/B8BP9= (0.113 + 0.00076 * gestati onal ageP(ChamHes)7000’pect ed
value = (0.1 13 + 0.00076 * (19 + 6/7))* 64.1 = 8.21 The Z-score is (actual
val ue- expected vaI ue)/ St andar d devi atd3>on = (66-64.1)/8,21 = 0.23 In
considering Fre there are two transformations to consider. The
expect ed vaPhel 8( trst wor ked out for |og]O(Free PLGF). Both actual and
expect ed %@Jr%ﬁﬁ‘a%?foﬁ’ pe?&%eﬁ ?‘J’eﬁ%grs o?Phh%stHﬁ)é\ﬁeﬁ upst rd x%tk%%ﬁ %tpﬁyrlfnﬁt' ons and
Z-scores gk Sd ol hese new val ues actual value o

| ogi O( Free PLGF) is log, 0(194.11) = 2.288 The expect ed val ue of 10gl0
(Free BLGRhe mamsfoRBork hive @@ kodipog@sst at i onal age (weeks) -.00445 gest ati onal
age (weeks) 2e¢= mnR&8dsestog aa power fahAendaifgns are Q4 dnctieve hbtdiintate Qaumiad. 46 Rai Si ng
these to power ok digirikeensl. 740 and 1. 826 The -standard devi ati on of |0gl0
(Free PLGF) ' 668eme{n-@ludQbct gegigon dstestomeeld bageuaaietksy (not Qoh8sthe coelfi§6Y*
(expect ed val ueof¥g88n (and(bherge BOSGdgrd dewitiqn)) byra tneargigction . 669* (2. 46 669) =

0. 103 Phe Z- scdiceall sbiegimt Arserdtianddrd deyfatiens scoe&ﬁeemead:\ﬁhq the A EET d

deV| ation = (1.spadadde V‘8‘2°65 the luf boveor g, atg séag‘m O(Free PLGF)

968 + PX e@sfa Bddeq @y dard ”G’EJK%BCW‘ SSTer bt *%glheeks) 2
SD(I oggO( P G e 2%92) abf’veg E%Kg@tg f&st at i onal taage (weeks) g g 134)8)
. 669~ expﬁg&%gfo Itlyn% 1@ gr)em-l;rgtﬂ@leff? gl?lln ‘st 431%1‘1% -Yr&;le%l ) 4&%
. 1638 5 s co x\ggé 28010
| O( Tot al P Glz)dfglgz t* t%é%am Oﬁg@&gggggﬁeeﬁggg 0. 120) *(g(z 52*
(expect ed Twalaues P&IMII Eﬁﬂ L'ebtml\@gllﬁt) / Fke@ QLGO (pBAL) hrp used, to BedPratios.>11388ubjects

gest at i onatith@gE<perl 59xcluded Gdin éstinagestPAl i, AR anﬂ@@(dﬂ&ﬁ)k@)ls RAvdbigd togd. O( PAI - | )
-502) 28(0.278 -0.008 * gestational age (weeks))* expected value * .502

To understand how the formulae are to be used, consider a woman with a Free PLGF of 194,11 and DBP
of 66 at 19 weeks and 6 days gestation. Considering DBP first; there are no transformations to worry

about, so the process is relatively straightforward.

25  The expected DBP = 75.1 -1.09 * gestational age(weeks) + .02695 * gestational age(weeks) >
=75.1-1.09 * (19+6/7) + .02695 * (19+6/7)*
=64.1

The SD of DBP = (0.113 + 0.00076 * gestational age (weeks))* expected value

30
J =(0.113 +0.00076 * (19 + 6/7))* 64.1
=821
The Z-score is (aetual value— expected value)/ Standard deviation
35 = (66-64.1)/8.21

=0.23

In considering Free PLGF, there are two transformations to consider. The expected value is first worked
out for logo(Free PLGF). Both actual and expected values are then raised to the power 0.669. Standard
40  Deviations and Z-scores are worked out for these new values.

The actual value of log;o(Free PLGF) is logyo(194.11) = 2.288

The expected value of Iogw (Free PLGF)=-9681 + .261 * gestational age (weeks) -.00445 *
45  gestational age (weeks)
=-9681+ .261 * (19+6/7) -.00445 * (19+6/7)*
=2.46

Raising these to power 0.669 gives 1.740 and 1.826
50
The standard deviation of log,, (Free PLGF) %%
=(-0.0050 * gestational age (weeks) + 0.184) * .669* (expected value 869y
=(-0.0050 * (19+6/7) + 0.184) * .669* (2.46°%)
= 0.103
53
The Z-score is again (actual value ~ expected value)/ Standard deviation
=(1.74 - 1.826)/ 0.103
=-0.84



SD(1 Og10(PAI-1)-502) = (-0.0077 * gestational age (weeks) + 0.278) * .502*
(expected value -502) PAI-2 Mdel: log, O(PAI-2) = .19 + .1177 *
gest at i oD 20qyA83®eks) -. 00162 * gestati onal age(weeks) PCBIEXB20@/0002PAI - 2)
935) = (-0.0045 * gestational age (weeks) + 0.156) * .935* (expected val ue
935) Leptin Mdel: |oglO(Leptin) = 1.4426.0061 * gestational age(weeks) +
. 00045 gest Lgna age(weeks) 2 SD(l1og, O(leptin) 193 ) = (-0.0015 *
gestatl onaﬁ—%@té—gﬂ/\eeks) + 0.194) * 1.93* (expected val ue 193) sTNFaRl
Model : | ogi¥odes TdghERIc)PLEF = -BP8 + @@ﬂZGge’StatheaitaesKWe@ha’r 00ape seesetiond] age(Wﬂ@@O)?Z *
gest at i onafD e@m@k@lj) D) SID@IO%’ * POt agRI(Yeeka 3 Y- 184) (000fh@eetedjialie At ) onal
age (vveeks + 0.012) *-10.3* (expected value 10 ) MW-9 Model: | 0gl0( MVP-9)
3. 11 2l B stational age(weeks) + .0018 * gestational age(vveeks) 2
SD(I 0g 10(MM%1 Q&)gmalﬁﬁ)mx} =04600 2438+ gesioaatla@n:@leksag@z{wmbt@onata@(vﬂ@sﬂ) 1. 62*
(expect ed $R(loga(TKBDLAPUT Y&t (4. QOtZ&* gasdonalvpal@lecks)Pt 0.120P% DR {expB8O ialﬁe
gestatlonal age(vveeks) - 00475 gestatlonal age(vveeks) 2 SI( PI) (0 524

~0. 009 g% age L) * ex pecte val ue Resi st a el :
%@?(ﬁ’ﬁe&f) age(weeks)

Pl = 17"97 oy s " gesigip
2 SD( RI) F,Z% ?i’gﬁi &Ogg%eéffgs ag?naﬁlma? %’g ‘E SC%)Zd g Ec edv uvadzue SBP

Model : ationa est at| onal
age(vveeks) 2 SD( SBP) = (0 040 + 0 002 * gestatl onaI age (Weeks))* expect ed
val ue

tational ag eks?ﬂ 02695 *
eF

?:z;a;))ﬁég% %Sf&%%%%* etk kel oy 3 %o -

gestationgl age(weeks) + .01542 * gestational age(weeks) 2 SD(MAP) = (0.062

+ 0. 002 * Hﬁé’? b 39%(&%?“ dsta GLRY +V 3048 + BAbLthR del : |og,
o(PAI 3/ PLIES REWRED (o3 ges?;gsgnéﬁn%?ﬁaa 5@9@ wp@gse Sopece 5?5 e@

gest ati onal age(vveeks SD( og IO(PAI-2/PLGF)' (-0

gest ati onayrnagrl (Wweeks) + 0.130) * 1.54* (expect ed vaI ue 154) PAI 2/ PAI 1

Model : | ogM&(ePA@gdsﬁs@ﬂdR)l) =2.8628026 * @k Boril Agastart)i+006022 BgRGEURRIGEH (wicks)D0077 *
gest at i onadD(BgeEMERRS) 2 = (0.0007 * gestational age (weeks) + 0.012) *-10.3* (expected value %)

25  MMP-9
Model: fog o(MMP-9) = 3.11 -.0612 * gestational age(weeks) + .0018 * gestational age(weeks) 2
SD(log;o(MMP-9) %% = (-0.0024 * gestational age (weeks) + 0.157) * 1.62* (expected value %%

Pulsatility Index
30  Model: PI= 2.04 + .0901 * gestational age(weeks) -.00475 * gestational age(weeks) >

SD(PT) = (0.524 £0.009 * gestational age (weeks))* expected value

Resistance Index
Model: RI= .797 -.0108 * gestational age(weeks) -8.6e-05 * gestational age(weeks)
35 SD(RI) =(0.302 -0.006 * gestational age (weeks))* expected value

SBP
Model: SBP = 112+ .0131 * gestational age(weeks) -.00724 * gestational age(weeks)
SD(SBP) = (0.040 + 0.002 * gestational age (weeks))* expected value

40
DBP
Model: DBP = 75.1 + -1.09 * gestational age(weeks) + 02695 * gestational age(weeks) >
SD(DBP) =(0.113 +0.00076 * gestational age (weeks))* expected value

45  MAP (=DBP + (SBP-DBP)/3
Model: MAP = 87.3 -.7161 * gestational age(weeks) + .01542 * gestatlonal age(weeks) 2

SD(MAP) =(0.062 + 0.002 * gestational age (weeks))* expected value

PAI-2/PLGF
50  Model: log,(PAI-2/PLGF) = -.555 + .3565 * gestational age(weeks) -.00552 * gestational age(weeks) *
SD(log;o(PAI-2/PLGF)"**) = (-0.0037 * gestational age (weeks) + 0.130) * 1.54* (expected value'**)

PAJ2/PAT]1
Model: logo(PAI2/PAIL) = .625 -.0143 * gestational age(weeks) + .00077 * gestational age(weeks)>
55 SD(log;o(PAI2/PAI1)""®) = (-0.0025 * gestational age (weeks) + 0.267) *-.049* (expected value “**)

Leptin/Free PLGF



SD(I Og10( PAI 2/ PAIl) ™ 049) = (-0.0025 * gestational age (weeks) + 0.267)
*-, 49* (expected value "049) Leptin/Free PLGF= 5.8 -.3 118 * gestati onal
age(weekswo2007086m91 * gestational 209) = (0.0036 * gestraricBrad7/mges( weeks)
+ 0.081) 2.09* (expected value log (Free PLGF - 3*(PAI1l: PAI2) Mdel: |og
(Free PLGF - *PAI-1/PAI-2) = -2.2 + .5004 * gestational age(weeks) -.00706

07008+ g °§§§§§%eﬁweﬂ‘f SR ooRL e B Gl B D207

and SD of & ESe RGFYH9) 4 (0R05h QS ARRR 2 T(R6ERs) MRS *alvd* @kdedtEvalue
estimated by éener alised Estimating Equations (GEE) with robust Standard

Errors {SE) G aphs are shown with error bars based on SE. Significance
tests are bpad(FieeHLGHL-3/@AFUPAR) bot h t he CEE nobdel and a random effects
Tobi t regr Mo doeyFroePls8i ¢BARL/PAL-D =aiAd ++3004 ""Bh‘ém@Eaga@GPI@h@W(&l *\eesiatignpd
wei ght to @a@ﬁelﬂﬂbrran(r ther than each bl ood sanple), and al for
repeat ed neASGEREHE - *Bﬁh]/%%@bb@gﬁ%ﬁgo%tﬁﬁ%ﬂ age (erky) eZpe§T€g¥Y'i“ef or Free
PLGF (pY/ nD Significance tests SR mean SD HR mean SD PE lnean SD PE v s SR
PE VS HR 11-14 wks - O . 101 1 . 088 0. 748 1 . 499 - 0. 2251 . 027 0 ..
770 0 . 060 15-17 wks O . 036 0. 796 0 . 062 1 . 183 - 0. 5401 . 1000
,.105 0 . 112 19-21 wks - 0. 011 0 . 923 - 0 .1712 1 . 288 - 1. 074 1 .
272 0 . 003 0 . 014 23-25 wkks O . 027 1 . 110 - 0. 331 1. 576 - 1 . 2131
. 701 0 ..008 0. 060 Al (censored at +/-2 SD) 0 ,.018 0 . 021 Al (by GEE
with robust SE) 0 ,.004 0 . 005 Z score for Total PLGF (ps/nD Significance
tests SR nean SD HR nean SD PE Inean SD PE v s SR PE vs HR 11-14 wks - O .
077 1. 076 0. 2091 . 309 - 0. 127 0. 973 0 ..904 0 . 464 15-17 wks - O
. 017 0. 786 - 0.342 1 . 181 - 0. 894 1. 231 0. 017 0 . 1S4 19-21 wks -
0. 0381. 075- 0. 4851 . 269 - 0. 9491 . 0750 . 009 0. 186 23-25
wks 0. 093 1. 017 - 0. 459 1. 521 - 1. 029 1. 527 0. 007 0. 183 Al
(censored at +/-2 SD) O . 005 0 . 028 Al (by GEEwW t h robust SE) 0 . 003
O . 057 Z score for PAl 1 fag/m ) Significance tests




SR nean SD HR nean SD PE nean SD PE V-! SR PE VS HR 11-14 wks 0 . 206 1 .
156 0 . 554 1. 2201 0 .104 0 . 773 0 . 813 0 . 330 15-17 wks 0O . 054 1 .
105 - 0 .wO0@901s309674 O . 110 1 .. 191 O0.. 859 0 . 617 1®c2iBak&7/000123. 098 O
. 977 0. 203 0. 950 0 354 0 .. 906 O 127 0 . 614 23-25 wks 0 . 131 O .
931 0 . 412 1 . 100 1 ,. 051 1 . 011 0 28003 0 . 041 Al (censored at + -2
SD) 0 . 123 pQenaix324 All (by GEE with robust SE) O . 145 0 . 489 Z score for
PAI 2 (ng/ igni ficance tests SR nmean SD HR nean SD PE nean SD PE VEi SR

PEVSHRl 722 - 0 .,083 1.. 650 0 .
793 0 . stl%at%;ea san6SDoi%f)}dcm%géisztzgigogtg(%% iou.p 320 - 0,564 2 . 186 0

. 202 0 . %gégnsjagd é?lﬂ-ar%ﬁmﬁtec%y GARBisth EstiBARg Eqidtiond IGEE) with Bt StalﬂardBﬁ&B 1.
665 0 . 5190sH). GraBit4re2RowdSvilSorbald basedRISELSignifkdnke tes are Gdkfedlbout bade@ bn botlithe 239
2 630 0 .GHB24bdf) and Adnfoletfecls b REredioR (censpre@at SDIndG-2). TROGED appro@dh/eivab | (by
GEE with r ehubteiBBp efh woBd@((rfher h@BAchibled samele),and dliept forrepaatyd s Spefs T cance
t est s SR neercShe BRodado8D PE mean SD PE v s SR .PE vs HR 11-14 wks 0 . 095
1. 042 0. 6231 . 079 0. 4391 . 178 0 . 388 0 . 653 15-17 wks - 0 . 037
0. 96490 . 376 1 . 044 0 55 . 165 0. 103 0 . 650 19-21 wks - 0 . 011
1. 102 0 . 311 @—@MM LGE, 133 0 . 180 0 . 744 23-25 wks - 0 . 040
0. 984 - 0 ..015 0 . 942 0 . 505 1 182 0 . 077 0 . 0935Ahiflr(a®®n§ﬁatsed at
+/-2 S[?)5 0 III OrR _meaf()(Q Al ISP ( AR '9.«23 . 4 BY

score for %@fﬁ?a@l 05.1539"“ f'oC@EICG gQS _15§ean 0 oHR rrenaa SDoREs msam 1SJD PE v
S SR PE VSikHRil%d4-omks O 0.€0€923 10.171147 2.288 13—1072 . 88421 o34y 1 9-9993 (O
013 0 . O00FZF5-47 Wk¥7. .01 007,0°°933 -+ 1141, 0160 . §afa1 5966 0
022 O 2001&1]19 21 WkSer wln. bdQcQr) 965 - 0. 179 1 . 27S 0 . 58241 . 0.240 O.
053 0. 047 23-25 WS 0. 119 1 . 058 - 0 .490 1 . 123 0. 941 0 . 878 0. 014
0 . 000 All (censQy e dbtarPtcRwaly 0 - 011 0 . 000 Al (by GEE with robust

SE) 0. 003 0 . 00O Significance tests
25 SR mean SD HR mean © 8D PE mean SD PE vs SR PE vs HR
11-14 wks -0.077 1.076 0.209 1.309 -0.127 0.973 0.904 0.464
15-17 wks -0.017 0.786 -0.342 ©1.181 -0.894 1.231 0.017 0.164
19-21 wks -0.038 1.075 -0.485 1.269 -0.949 1.075 0.009 - 0.186
23-25 wks  0.093 1.017 -0.459 1.521 -1.029 1.527 0.007 0.183
30 All {censored at +/-2 SD) 0.005 0.028
All (by GEE with robust SE) 0.003 0.057

Z score for PAI 1 (ng/ml)

35 ‘ Significance tests

SR _mean SD HR mean SD PE mean SD PE vs SR PE vs HR
11-14 wks 0.206 1.156 0.554 1.220 { 0.104 0.773 0.813 0.330
15-17 wks 0.054 1.105 ~-0.069 0.674 0.110 1.191 0.859 © 0.617
19-21 wks -0.098 - 0.977 0.203 0.950 © 0.354 0.906 0.127 0.614
40 23-25 wks  0.131 0.931 . 0.412 1.100 1.051 1.011 0.003 0.041
All (censored at +/-2 SD) 0.123 0.324
aAll {(by GEE with robust SE) 0.145 0.489
45 Z score for PAI 2 (ng/ml)
Significance tests
SR mean 8D HR mean SD PE mean SD PE vs SR PE vs HR
11-14 wks =~0.212 1.267 -0.209 1.722 -0.083 1.650 0.793 9.865
15-17 wks 0.120 0.934 ~-0.457 1.320 -0.564 2.486 0.202 0.989
50 19-21 wks -0.096 0.829 -0.613 1.479 -0.658 1.665 0.190 0.944
23-25 wks ~0.001 1.032 -0.618 1.161 -1.238 2.630 0.024 0.477
All (censored at +/-2 SD) 0.001 0.614
All (by GEE with robust SE) 0.020 0.237
55
Z score for Leptin (ng/ml)
Significance tests
SR _mean SD HR wmean SD PE mean SD PE vs SR PE vs HR
11-14 wks 0.095 1.042 0.623 1.078 0.439 1.178 0.388 0.653
60 15-17 wks -0.037 0.964 - 0.376 1.044 0.553 1.165 0.103 0.650
19-21 wks ~0.011 1.102 0.311 0.965 0.424 1.133 0.180 0.744
23-25 wks -0.040 0.984 -0.015 0.542 0.505 1.182 0.077 0.093
All (censored at +/-2 SD) 0.000 0.000
All {by GEE with robust SE) 0.075 0.387
65
Z score for sSTNFa-R1

Significance tests
SR _mean SD HR mean SD PE mean SD PE vs SR PE vs HR




Zscore forMW 9 Significance tests SR nean SD HR nean SD PE nmean SD PE V-S
SRPEVS HRVisit 1- 0. 007 1. 060 0.3050. 802 - 0. 584 1. 102 0.
135 0 . ORO 20072188092 - 0. 077 O . 939 0. 540 . 0. 955 0 prcoaB2007/008825 O .
748 0 . 135 Visit 3 0. 073 1. 000 0. 136 0. 896 - O . 427 1 .143 0 . 123
0. 091 Visit 40 . 026 1 . 066 - 0. 05890 . 845 - 0 . 511 1 .158 0 . 102 O
. 167 Al @Cepnspred.at +/ 12:.5D) -Da31 100:.652. 021 | Glys GEEowhi h robaist SE)
0 . 094 0 1s5092%¥Zsoore for-°Pul sat-t}4tv I-pdex Signifi ecance t eges SR-Aran SD
HR mean SDIPE iffan 35D, PE ¥XE; SRIPEVS HRE1- 14 %ﬁs 03:2421 12:°D13 hais66 1
. 102 15.388 1 . 5(26hsbrea a92-6 ZOSD.) 100 15-17 wks - 0 172 0 . 82& O.o®97 O .
806 0 . 102 2 2 9 0-0@70 0.
931 0 .410 0O .- %7‘5%3%_@0 . 1992325Wk50 0060. 90904491. 000 1
. 421 1 . 130 0%% 16 All (censored at +/-2 SD) @ .::006 .0.:022 All
(by GEEgwW th robust SE) 0 . 031 O . 077 Zscore for Resi st ance Index ,
k0 "M S0 ) 29D | BaR O 1%e 1oAY o Hbo o1 5T

s 0 . 044% 0 2 0. 41’ 80 90 1 7V\ks
0. 03 0 Ovie:d81 82; gé% %%%16 136 045 (6. 94820 . 969 0 . 0953 1% 24 WkS -
0 . 12750 vis952 Q0 °-B98 11-06903-0D055 647 -85, 908D, 01459 . 08 23-25wks O
B 0 . 90470 . ¢ + usﬁ@ss 1-. 005 0. 006 O . 101 m%(cerasoéied at
+/-2 SD) 0. E 0. 006 0 score
for SBP. ; Signi ﬂLMQJ@EBMM mean SD HR mean SD PE mean _SD PE vs SR PE

VS HR 1414 wks 0, 025 0 . 930,1....103 2 o 029,1.. 9221 :IB2F35° L2661 0 .
070 15-17 wkSz wk0. 0045 0. 1950 0O a.2&17 E1.1028451T389 /711530 . 6d.6260 . G0Icc0 .

024 19-21 $k§’ ¥<0.-0033 1 08236 €-9°7776 %1% 53512, 6p9°1 . %98 0 2000 O .

0.983 -0.070 0.931
047 25 23 25 wks o oos 0.909 0.449 1.000 1.421 1.130 0.001 0.016
All (censored at +/-2 8D) 0.006 0.022
All {by GEE with robust SE) ©0.031 0.077 -
30 Z score for Resistance Index
: Significance tests
SR _mean SD HR mean SD PE mean SpP PE vs SR PE vs.HR
11-14 wks 0.044 1.002 0.228 0.855 0.744 1.418 0.169 0.321
15-17 wks 0.030 0.901 0.025 0.816 0.045 0.948 0.969 0.958
35 19-21 wks -0.127 0.952 0.098 1.003 0.647 0.908 0.014 0.069
23-25 wks 0.068 0.507 0.532 1.113 1.088 1.005 0.006 0.101
All (censored at +/-2 SD) 0.001 0.034
All (by GEE with robust SE) 0.006 0.063
40 /
Z score for SBP
! Significance tests
SR mean SD HR mean SD PE mean SD PE vg SR PE vs HR
11-14 wks 0.025 0.930 1.103 2.029 1.922 1.530 0.001 0.070
45 15-17 wks -0.045 0.956 0.612 1.845 1.711 1.676 0.001 0.024
19-21 wks -0.053 1.236 0.776 1.531 1.609 1.498 . 0.000 0.047
23-25 wks 0.026 0.859 0.817 1.138 1.651 1.413 0.000 0.016
All (censored at +/-2 SD) 0.000 0.002
all (by GEE with robust SE) 0.000 0.004
50
Z score for DBP
. Significance tests
SR _mean SD HR mean SD PE mean SD PE vs SR PE vs HR
55 11-14 wks -0.004 0.982 0.827 1.38° 0.851 1.485 0.052 0.994
15-17 wks -0.100 0.988 0.586 1.398 0.736 1.319 0.033 0.677
19-21 wks 0.140 1.034 0.538 1.074 1.144 . 0.858 0.001 0.028
23-25 wks -0.048 0.886 0.453 1.180 1.696 1.265 0.000 0.000
All {censored at +/-2 SD) 0.000 0.007
60 All (by GEE with robust SE) 0.000 0.012
Z score for Mean Arterial Pressure
Significance tests
65 SR wmean 5D HR mean SD PE mean SD _PE vs SR_PE vs HR
11-14 wks 0.010 0.959 1.017 1.646 1.313 1.169 0.003 0.336
15-17 wks -0.086 0.580 0.682 1.481 1.316 1.539 0.002 0.155
19-21 wks 0.098 1.154 0.721 1.282 1.400 1.011 0.000 0.031
23-25 wks -0.017 0.952 0.633 1.093 1.771 1.251 0.000 0.000
70 a1l (censored at +/-2 SD) 0.000 0.008



23 -25 wks 0. 026 0. 859 0 . 817 1 . 138 1 . 651 1 .413 0 .000 O . 016 Al'l
(censored at +/-2 SD) 0 .000 O . 002 Al (by GEE with robust SE) 0 .000 O .
004. Zscorwof2007/BBR9Si gni fi cance tests SR nean 'SD HR nearCSH2BEM®er23SD PE
Vi SR PE VS HR 11-14 wks - 0. 004 0 . 982 0 . 827 1 .389 0. 851 1. 4850
..052 0 . 994 15 -17 wks - 0.100 0. 989 8. 586 1 . 398 0 . 736 1 .319 O .
033 0 . 6772119-21 vilScld. widlOordse s34 0 . 538 1 . 074 1 . 144.60. 8530 -
001 0 . 028 23-25 wks - 0. 048 0. 986 0 . 453 1 . 180 1 . 696 1 . 265 O .
000 0O . 000 AU (censored at +/-2 SD) 0O . 000 O . 007 Al (by GEE with
robust SE) 0 . Odeopfor PAIDToHEIPAGE for Mean Arterial Pressure Significance

tests SR mean SD HRqean SD BE mean,SD PEswys SR.BE VS HR IFIARRS 5,010
0. 959 1 . 0% &s. -648 1 .1.3663 1 0.0069 @.697 Oosoaea 336 1185- 1 /60.vS - oUs77 086

0. 980 0. 6§271%=483° % 3]“’06% 3% 0. 8G2°0 - § 55 1029wk B2 09 8 154
0. 721 . 292 de. 48 1 o? 80 0? D31 D3 25 ke - @0 1852 0.
633 1 . 0934 771<q.ensor@5atey 2900 0 . 000 ALl f nnr el at. ao/o 2 s 3000

000 O0.. 008~ 26
PAI 2" Tot al PLGF S| gnl ficance tests SR n'ean SD HR n'ean SD PE nean SD PE v s
SR PE VI5S H R 112 &breWe@ANRAIS8 1.206 0.004 1.697 -0.296 1.118 0.793 0.577
15-17 wks -0. 002 0832 0 471 1 280 1 535 2. 223 0. 009 OSMfli@céleanks

-0.629 %' 4459 1a 28 Br088 101802 6.582 Abled cengored a. (aiEs 4SE)) 00046
¥/ 2
0.000 At (HV2iCEE vt} robu¥f SEP-9;0021G2D56 ;z9§?cor gEﬁér PAISHLPAI 20- gg; -

Signifi can@eltes S(CS oh&xadt §I52IEB ean Sb mean V'S OPE VoSo
1114%3@2&MHM@(M0]16161607130414 0.069 0.209

25
Z score for leptin/PLGF
Significance tests
SR mean, SD HR mean SD PE mean SD PE vg SR PE vs HR
11-14 wks 0.091 1.149 0.410 1.297 0.464 1.409 0.440 0.946
30 - 15-17 wks -0.002 0.838 0.435 0.927 0.839 1.109 0.011 0.2586
19-21 wks  0.002 1.002 0.464 1.052 _  0.796 1.111 0.014 0.318
23-25 wks -0.101 1.065 0.135 1.209 0.849 1.289 0.009 0.051
All (censored at +/-2 8D) 0.000 0.001
All (by GEE with robust SE) 0.006 0.104
35
Z score for log(Total PLGF) - 3*(PAI1:PAI2)
Significance tests
SR mean SD HR mean SD PE mean SD PE vs SR PE vs HR
40 11-14 wks -0.298 1.263 -0.258 2.140 ~0.565 1.192 0.628 /0.519
15-17 wks -0.104 0.957 -0.529 1.339 -1.855 2.485 0.016 0.131
19-21 wks  0.001 1.094 -0.739 1.512 ° -1.481 1.223 6.000 '0.057
23-25 wks  0.043 1.054 -0.679 1.498 -1.844 1.656 0.000 0.017
All (censored at +/-2 8D) 0.000 0.021
45 All (by GEE with robust SE) 0.000 0.031

50

55



15-17 wks -0.057 1.254 0.382 1.458 0.333 1.812 0.488 0.886 19-21 wks 0.010
1.075 0.609 1.423 0.932 1.165 0.016 0.359 23-25 wks 0.051 0.946 0.753 1.123
1.608 1. A80 2007086099. 038 All (censored at +/-2 SD) 0.00kc@/GEB07Al0b126by GEE
with robust SE) 0.069 0.209 Z score for |eptin/PLGF Significance tests SR
nean SD H R mean SD PE mean SD PE v e! SR PEV S HR 11-14 wks 0.091 1 .149
0 .410 1 .2Q7thix$£64 1 .409 O .440 0.946 15-17 wks -0.002 0 .838 0 .435 0
.927 0 .83 . 109 0 .011 0.256 19-21 wks 0.002 1 .002 0 ..464 1 .052 O
796 1 . 111C9bingfion ofZ-aeptss ity compagjicprediptiqpyporgs, anggasegment i%@“f‘#.‘%b‘@luﬁs' . 849 1
.289 0 .009 0.051 Al (censored at +/-2 SD) 0 .000 0.001 Al (by GEE with

r obust SE) C Qr | . PL -3*6PALT RAI2)
Signifi cancpgr %ag_lgt&énggég)%%é’ntﬁesc%gﬁ %?%egﬁ&%%%&%fesngﬂébgéﬁp%ég S SeI?QE@E VS HR
11- 14 wRs -Tgliphgl by a fghparagretery g sgnmelqpith gfurtispepngant 3dgod. (Fhe Biglgr fhgpmdigions. 17
WKks - 0. 104 sGore 85greatdd the BdSof PE. BBBerr ho. B26 dévelo B8 whill gkl filyGhakeIitgati® sedresWK S
0.001 1 .094 -0. 739 1 .512 - .481 1 .223 0 .000 '0.057 23-25 wks 0.043 1
.054 -0. 679 1 .498 -1 .844 1 .656 0 .000 0.017 All (censored at + /-2 SD)
0 . 000 0. 0Zrrapgters frp givegEEpagialihfor mytsiptionr SPE vohiglohy anl GBE spiradad siskIomulybTheat i on

of - Z- scor eSesuh®vaGdBODbBedWiBhdditi QR R OlR 1ated NPhr AR ERSS PRddlntcd Gtth St
t he chosen Z-scores (cal cul at ed

critical val ues, .For eac onposi te score,
as desgroi bgem' a%aggé‘f‘fa?%“ff’bfargr%éedéa'&W%| tiplied by a fixed paranmeter, and
summed, with a further constant added. The higher the prediction score the
great er t he_frqeglkf: Z{FrRELGHnen who do not devel op PE will ‘generally have
negative sc&orer) Z@Y et ers are given separately for prediction of PE vs
hi gh ri sk &ntpidfZ(ERFeR1st andard risk controls. The resulting values are
conpar éd wiH% HEALR) tical values listed later. Paraneters are presented in
matri x for r‘?*r‘:'d’i/ 4 I'i names  ar eesan?blrlﬁvi at elga as dbedlnow z_freeplgf: Z(Free
PLGF) z_nm%ng' : %)“ z_s(fr?frlfr: ¢ ()s RpaRyrasorne se

“mapTZ(MAP) ‘

z_leptin: Z(Leptin)

20  z_totalplgf sr: Z(Total PLGF)
z pail: Z(PAI-1)
z_sicam: Z(icam)

To demonstrate the principle, consider a woman of standard risk (i.e. with no particular risk factors for

25  PE) who has sTNFoR1 and MMP-9 measured at a routine visit. On calculations, it is found that
STNFaR1 is slightly high (Z-score = 1.2) MMP-9 very slightly low (Z score =-0.7). Neither value alone
would cause concern. For administrative reasons, the clinic does not want to deal with more than 5%
false positives, so has set the required FPR at 5%, and critical value at 0.12 (page 33, line 12).

30  Using the first matrix, her predictions score is 1.0432029*1.2 -.34696031%0.7 -1.2863186 =-.28.
This is less than the critical value, so the test is regarded as negative. The test would also be negative if
the FPR was 10%; but if the clinic had set the FPR at 15% making the critical value -.32, it would have
been treated as positive.

35  Ifa Doppler ultrasound scan were performed and found no notch, the second matrix would be used. The
prediction score would be .61090612%1.2 -.59709505%0.7 -2.1966031 = -1.9, an unambiguous negative
result. If there was a notch, 2.7545618 would be added to the score, giving .87. This value needs to be
compared to the second line of the table of critical values (page 33, line 14). Now, the result is negative
for an FPR of 5% but positive for an FPR of 10% or 15%.

40
For prediction of PE vs standard risk
b[1,3]
z sinfrl_sr z mmp9_sr _cons
yl 1.0432029 -.34696031 -1.2863186
45
b[1,4]
z_stnfrl_sr z mmp% st  notch  _cons
yl 61090612 -59709505 2.7545618 -2.1966031
50 B[1,3]

z_stnfrl_sr z_freeplgf sr _cons
yl 81384545 -53030671 -1.5053348

b{1.4]



z_pai2: Z(PAl -2) z_sbp: Z(SBP) notch: add only if arterial notch is present
on Doppler ultrasound scan z_map: Z(MAP) z leptin: Z(Leptin)

z_total plwb 2007/08F(9%0t al PLGF) zjail: Z(PAI-1) z_sicam EBCTGBZOTI00123
denonstrate the principle, consider a wonman of standard risk (i.e. with no
particular risk factors for PE) who has33TNFaRI and MVWP-9 neasured at a

routine visi L. czzil cul, t| ons is found that sTNFaRl is slightly high

(Z-score =1: f *51 £ g;gg\é Iﬂ??égz%core = -0.7). Neither value
i/ 6 1741 S

al one woul ¢f1g use concern mni strative reasons, the clinic does not

want to deal 2 Binfrh S{mrzem,t]ggag} 2'5%’@ kse posbid ves, so has set the required FPR
at 5% =andyicriito7zsahs valuesat OsididspagessIziol i ne 12). Using the first
matri x, her predictions score is 1.0432029*1.2 -.34696031*0.7 -1.2863186 =

. 28. Thi sblid] | ess than the critical value, so the test is regarded as
negatlve Thenfidst wowpd sal se2iBer negenive if the FPR was 10% but if the
clini c hadylselt15t5‘ﬁ’é4 FPR74164 159819888 nb>XRE5critical value -.32, it woul d have
been t eat as positive. If a Doppler ultrasound scan were perforned and
found no n the sec I‘IX woul d be used. The prediction score would
be 6109063;15* b1 3{3}5’@{27255% %‘g 931 = -1.9, an unanbi guous negative
result | f there was notch 4 woul d be added to the score, giving
. 87. T s stabue needs to be ‘conpared to the second line of the table of
critical valzLﬂesplngkagez B39 sl Nestlet) sr NeWwaizthe pasykt isppggative for an FPR
of 5% but yosiiop50s6d OF.65z00FPR sxosdBOYo 0190686 FRsospeoedi chigomoof PE vs
standard risk bjobhs 3] z stnirl_sr z_ mp9 sr _cons yl 1.0432029 -. 34696031
-1.2863186/1b[$5,74973% stnfrl _sr z_mmp9_sr notch _cons vyl .61090612 -.59709505
2.7545818 -2.1966031 b[|,3] z_stnfrl_sr z freeplgf _sr _cons yl .81384545

. 53030671 1‘1{}53053348 b I 4]z _stnfrl_sr z_fireeplgf_sr notch _cons

s Z_mmp9_ Z_Thap_sr _cons
vl 1.3379544 - 10787412 1.6728738 -2.3193343

25 b[1,4]
z stnfrl_sr z mmp9 sr z leptin_sr _cons
yl 98383643 -.36584237 39760579 -1.2927683

30 b[l,4]
z stnfrl_sr  z mmp9 sr z totalplgf sr _cons
yl 1.1851669  -.1844576.  -.65271362  -1.5679957

b{1,4]
35 z stnfrl_sr z mmp9_sr z pail sr _cons
yl 94282693 -.30127994 .12890895 -1.2214146

b{1,4]
z_stnfrl st z mmp9 sr z sicam sr _cons
40  y1 .99344876 -33604467 .6909771 -1.5493951

b[1,2]
z paiZpail sr _cons
yl -15004057 -1.0637463
45
b[1,2]
z_leptin_plgf sr _cons
yl 77674067 -1.3431946
30 B{1,2]
z pai2 plgf sr _comns
yl  -75667183 -1.3920582
logit pe z_plgf pai_e_srif pe|sr, nolog
55 bf1,2]

z_plgf pai e sr _cons
yl  -70432698  -1.4878685

b[1,7]



yl .26926822 -.55020866 1.8888846 -2.1814126 b[1.4] z_stnfirl_sr z_mp9__sr
z_freeplgf_sr _cons yl 1.0738543 -.19184711 -.57021054 -1.5267719 b[l, 4]
z_stnfrl W0 280%088099_sSr z_pai 2_sr _cons yl 1. 1534334 - . 38TTRB007/B223ZI565
-1.5507775 b[1,4] z_stnfrl_sr z_mp9_sr z_sbp_sr _cons yl 1.0301201

. 38423421 1.4740355 -2.1781847 b[l,7] 23freeplgf_sr z_mmp9_sr z_stnfrl _sr
zZ pai2_sr z_sb notch -2. 02 66 5 375 .19069115
sro0saBs7 3 oabilcctmant s iy LNEC I e
Z_map_sr ons y 379 44 2 10787412 1. 6728738 - 2.3193343 b[ 1, 4]
z_stnfrl srzamgg&gmﬁg z Ie&&bn sr _cons yl .98383643 -.36584237 .39760579
-1.2927683yD[ | -4do3gosst nfrd21B08Z_ mMmp9_sr z totalplgf sr _cons vyl 111851669

. 1844576 -.65271362 -1.5679957 b[l,4] z_stnfrl_sr z _mp9 sr zjpail _sr

cops yl 94282693 -. 30127994 . 12890895 - 1. 2214146 b[l,4] z_stnfrl _sr
Z_punp9_ erl&ﬁﬂﬁnﬁsr _cons y | . 99344876 -.33604467 . 6909771 - 1. 5493951

b[ ], 2] ija|2pall sr _cons_ vl 15004057 -1.0637463
—35%FPR’ _10% FPR _ 15% FPR

z stnfrl_srz mmp9 sr
0.12 -0.19 -0.32
z_stnfrl_srz_mmp9_sr notch
1.02 -0.03  -0.68
15z stnfrl srz freeplgf sr
0.32 -0.01  -0.35
z stofrl_srz freeplgf srnotch
0.66 -0.22 =092
z_stnfrl stz mmp9_srz_freeplgf st
20 0.52 -0.10  -0.29
z_stmfrl_srz mmp9 srz pai2_sr
0.67 -0.16 -0.28
z_stfrl_srz mmp9 srz sbp_sr
0.47 -0.55  -0.96
25  z freeplgf srz mmp9 srz stnfrl_srz pai2_srz_sbp_srmnotch
0.22 -1.28  -2.06

5% FPR _10%FPR _ 15% FPR
z stnfrl_srz mmp9 srz map_sr
30 0.25 -0.46  -0.85
z _stnfrl srz mmp9 srz leptin_sr
0.48 -0.09 -0.34
z _stnfrl srz mmp9 srz totalplgf sr
0.65 0.29 -0.06
35  z_stnfrl_srz mmp9 srz pail_sr
0.13 -0.12 -0.22
z stnfrl_srz mmp9 srz_sicam sr
0.51 0.12 -0.38

40 5%FPR  10%FPR _ 15% FPR
Previous combinations (International Patent application WO 02/37120)
z_paiZpail_sr

-0.78 -0.84  -0.86
z_leptin plgf sr
45 -0.18  -028  -0.59
z pai2_plgf sr
-0.18  -046  -0.59
z plgf pai e sr
0.04 -042  -0.77

50
5%FPR _ 10% FPR  15% FPR

Comparison combination
z_fit1_srz mmp2 srz_inhibin srz vegf srz_totalplgf srz adiponectin sr
55 -0.17  -028  -0.36



b[l,2] z Ieptln pl gf _sr _cons yl .77674067 -1.3431946 b[I|,2] z_pai 2_pl gf _sr
_cons y | -.75667183 -1.3920582 Ioglt pe z_pl gf _pai _e_sr |f pe| sr, nol og
bl I, 2] zgpbghqmnsg&_sr _cons yl -.70432698 -1.4878685 blpCcTigB2007dodbi23sr
z nnp2 sr z_inhibin_sr z vegf sr z_totagg gf _sr yl .35582686 -.16394511
-.07078584 -.27345864 -.34067951 z_adip ctih_sr _cons yl -.20935986

. 9211228 @drbﬂeﬁaionvﬂm&gﬁ%ld:PR 10% FPR 15% FPR z_stnfrl _sr z_mp9_sr 0.12
-0 19 -0.32 z_stnfrl_sr z _ mp9_sr notch 1.02 -0.03 -0.68 z_stnfrl _sr
z_freepl of {30. 32 -0.01 -0.35 z_stnfrl_sr z freeplgf_sr notch 0.66 -0.22

-0.92 z stnfggmgys; oSf Z &ﬁgeplgf sr ~ 0.52 -0.10 -0.29 z_stnfrl _sr
Z_mr 9_S zy)l) pesudRoSy -024367140. duGo44@s 28 z_stnfrl _sr z_mp9_sr z_sbp_sr 0.47
-0.55 -0.96 z_freeplgf _sr z_mmp9_sr z stnfrl _sr z_pai2_sr z_sbp_sr notch
0.22 -1.28 b{P406 5% FPR 10% FPR 15% FPR

z_stnfrl_sr z_mmp9 sr notch _cons
yl 87523318 -1.1270949 2.8218524 -2.2408897

10
b[1,3]
z_stnfil_sr z_freeplgf sr _cons
yl 86134793 - -57855919 -.87119207
15 b[1,4]
z_stnfrl_sr z freeplgf sr notch _cons
yl  .80939968 -.52511392  2.1766235 -1.8037314

- b[1,4]

20 z_stofrl_sr  z mmp9 sr z_freeplgf sr _cons
yl - 84869018 -47779192  -5639567 -.87878531
b[1,4] '

z stofrl_sr z mmp® sr z pai2_sr _cons

25 yl 85771221 -.6995626 -.46065059 -1.025472

b[1,4]

z_stnfrl_sr z mmp9 st z sbp st _cons

vyl 85569662 -7670603 .51384748 -1.5029548
30

b[1,7] :

z_freeplgf stz mmp9 sr z stnfrl stz pai2_sr  z sbp st notch

yl  -4940046 -1.5801611 .78963882 -41251359 8577906  3.950109
35 _cons

yl -3.8968735

b[1,4]
z stfrl_sr z mmp9 Sr Z map_sr  _cous
40yl .88661071 -74080545 .58578771 -1.5753431

b[1,4]
z stnfrl_sr  z_mmp9 sr z leptin sr _cons
yl .79373952 -49158458 .34714359 -.68989926
45 t
b[1,4]
z_stnfrl stz mmp9 sr z totalplgf sr _cons
yl 8689593 ' -.52976047 -47183616 -.90188186
50 b[1,4]
z_stfrl_sr z mmp9 sr z pail st _cons
yl .75591297 -48766196 -.00740248 -.66806738
b{1,4]
55 z_stnfrl_sr z mmp9 sr z sicam sr _cons

yl 8626898 -.71502332 .21285119 -1.0772888

b[1,2]
Z paiZpail sr _cons



z_stnfrl sr z_ mp9_sr z_map_sr 0.25 -0.46 -0.85 z_stnfrl sr z_mp9_sr
Z leptui_sr 0.48 -0.09 -0.34 z stnfrl_sr z mp9_sr z_total plgf_sr 0.65
0. 29 -0. 0802061088090 _sr z mMmp9 _sr z pail _sr 0.13 -0.12 - @C2LR206HTM0OT2B ST
z_mmp9_sr z_sicamsr 0.51 0.12 -0.38 S%ffR 10% FPR 15% FPR Previ ous
conbi nations (International Patent applitation WO 02/ 37120) zj pai 2pai |l _sr
-0.78 -0. 84yl- 08841269 epsismipt gf sr -0.18 -0.28 -0.59 z_pai 2j pl gf _sr -0.18
-0. 46 - 0. 59ogit yslzgieptnailefer §pel9. Okeg- 0. 42 - 0. 77 5% FPR 10% FPR 15% FPR
Corrparlson conbl natlon z_ fltl_sr z_mp2_sr z_inhibin_sr z_vegf_sr
z_total foll |ponect| n sr -0.17 -0.28 -0.36For prediction of PE vs
high ri Fék b Fl f;nfrl 777_m"rp9 sr _cons yl 88498059 -.72536714
-. 94524474 %‘) Nt e sofoePO_ST "notch _cons vyl . 87523318 - 1. 1270949
0.8218524 - 2"2 ol i §T*‘§‘z SBnfrl _sr z jfreepl gf_sr cons yl .86134793
-. 57855919 b‘[l,ﬁ7119207

10 z pai2_plgf sr _cons

yl  -43092466 -1.0958821

b[1,2]
z_plgf pai e sr _cons
15yl -34371951  -1.1250665
b{1,7]
z fltl sr z mmp2_sr  z_inhibin sr z vegf sr z totalplgf sr
yl .789795 23762254 -.7119987 -.33843105 -.23128792
20 ‘
z_adiponectin_sr _cons

yl ~.54010533 -.06317101

25 Critical values

5%FPR _10% FPR 15% FPR
z_stfrl_srz mmp9 sr
0.74 0.20 -0.15
30 z_stnfrl srz_mmp9 srnoich
0.21 -0.14 - -0.50
z_stnfrl_srz freeplgf sr
1.04 0.61 0.29
z_stnfrl_srz_freeplgf srnotch
35 0.75 0.51 0.07
z_sinfrl_srz_nunp9 srz_freeplgf sr
‘ 1.13 0.33 -0.05
z_stnfrl_srz mmp9 srz pai2 sr
. 1.12 0.63 -0.03
40  z stnfrl_srz_mmp9 srz sbp sr
0.63 0.08 -0.20
z_freeplgf srz_mmp9 srz stnfrl_srz pai2_srz sbp_sr notch
0.58 -092 -1.31 :

45 5% FPR ___10% FPR  15% FPR
z_stnfrl_srz mmp9 srz map sr
0.80 0.08 -0.28
z_stnfrl_srz mmp9 srz leptin sr
0.91 0.60 0.49
50  z stnfrl_srz mmp9 srz totalplgf sr
1.26 0.99 0.09
z_stofrl_srz mmp9 srz pail _sr
1.01 0.44 0.16
z_stnfrl_srz mmp9 srz sicam sr
55 0.74 0.22 -0.15

5% FPR__ 10% FPR  15% FPR




b[|,4] z_stnfrl_sr z_fireeplgf_sr notch cons yl .80939968 -.52511392
2. 1766235 -1.8037314 b[l,4] z_stnfrl_sr z mmp9 sr z freepl gf _sr _cons vyl

. 84869019W0. 207 TRIBI2 - . 5639567 - . 87878531 b[l,4] z_stnf inT&}anomwpﬂssr
z_pai2_sr _cons vyl . 85771221 -. 6995626 346065059 -1.025472 b[
z_stnfrl_sr z_nmp9_sr- z_sbp_sr _cons yl B5569662 -. 7670603 51384748
-1.5029548 h‘[ahou?]:orﬂmfaﬁtﬁ)@[ﬁlht@f&latﬁ)ﬁalBatéﬂﬂ’ﬁp%h&ﬁmZWStOlZVBTl'?. sr zjpai2_sr z_sbp_sr
notch yl -.4940046s- 1. 5801611 . 78963882 -.41251359 ". 8577906 3.950109 _cons
y| -3.8968735 b[l,4] z ﬂlhﬁrrﬂ$8 z@mﬁpQ sr z_map_sr _cons yl .8866 071

74080545 %B%BQBWQE 1.5753431 b[l,4] z_stnftl_sr z_nmp9_sr z leptin_sr
_cons ylI° . 79373952 -.499884580.134794359 —. 68989926 b[|,4] z stnirl sr
z_mMmr9_sr %P%%aﬁﬁﬁgf Sr con; %289593 -.52976047 -.47183616 -.90188186
b[I 4] "z_stpfrl stz mmp Z%au 1 cons yl .75591297 -.48766196

. 00740248 =P8 738 bg ;§tn§ £ Sr z nnp9 Sr z_sicamsr _cons Yyl
.862689& . 71502332 . 21 5119 # 888 b



z_pai 2pai |l _sr consy | -.11241369 -.87572122 logit pe z_leptin_ rigf_sr if
pe| hr, nolog b[l,2] z leptin_plgf_sr __cons y | .50677483 -1.084977 |ogit
pe z_pai 2vpl2gd7/m809pf pe]-hr, nolog b[l,2] z_pai2__pl gf_sPCTa@B2807%00b123

-. 43092466 -1.0958821 b[l,2] z_plgf pai sr. _cons y | -.34371951
-1.1250665 b[l,7] _fltl_sr z_mp2_sr z_itthibin_sr z_vegf_sr z_total plgf_sr
y 1 . 789795LA23862254 -. 7119987 -.33843105 -.23128792 z adi ponectm sr cons
y | -.54010533 -.06317101 Critical values 5% FPR 10% FPR 15% FPR z stnfrl

sr z mp9 sr 0.74 0.20 -0,15 z stnfrl srz mmp9 sr notch 0.21 -0.14 -0.50 z
stnfrl sr zl-freepl Gethof of guedictyng progelampsiaf (HE)s pomprising plejerminingoit e 0. 75

i g s 2 Bard L oB T bR R raubic e ndie b el 05

-0.20° 5 receptor 1 (STNFaR1) and Matrix Metalloproteinase-9 (MMP-9).

2. The method according to claim 1 additionally comprising measuring one or
more haemodynamic variables.

10 ‘
3. The method according to claim 1 additionally comprising determining the

presence of a diastolic notch in a uterine artery waveform obtained from the subject.

4, The method according to claim 3, wherein the uterine artery waveform is

15  obtained by Doppler Ultrasound.

5. The method according to any one of the preceding claims, additionally

comprising determining the subject's blood pressure by standard methods.

20 6. The method according to claim 5, wherein the subject's systolic blood pressure
(SBP) is determined.
7. The method according to claim 5 or claim 6, wherein the subject’s mean arterial

pressure (MAP) is determined.

25
8. The method according to any one of the preceding claims additionally
comprising determining the level of placenta growth factor (PLGF) in the maternal
sample.

30 9. The method according to any one of the preceding claims additionally

comprising determining the level of plasminogen activator inhibitor-2 (PAI-2) in the

maternal sample.



z freeplgfjsr z_ mp9_sr z_stnfrl_sr z _pai2_sr z sbr_sr notch 0.58 -0.92
-1.31 5% FPR 10% FPR 15% FPR z_stnfr| _Sr z_mp9_sr z_mar__sr 0.80 0.08
-0.28 z_swofné7/88092_rmp9.sr z leptin_sr 0.91 0.60 0.49 PCIIGH2007/80123

z mp9 sr z totalrlgf _sr 1.26 0.99 0.09 stnfrl _sr z_mmp9_sr z_pail _sr
1.01 0.44 0.16 z_stnfrl_sr z_mp9_sr z éécamsr 0.74 0.22 -0.15 5% FPR 10%

FPR 15% FPRBr eVviteus nfaisdl Radd:am g td Nfagr BAd | SMahe PaéRAtngaRMiE atdddtonaly

02/37120) z_pai2pail _sr -0.19 .62 z lertin plﬂf sr 0.Q07 -0.16 -0.35

i pai ﬁ j gl g]ffompn;mg 1dpterguiniag -the é,gvei qﬂ e painge of heds oFingamagkerst deivs; 1.
nmet hod o redictin

maternal SBHBTE s e elof s RS (PALTR, i b B ol PEGEY ia

necrosi s f agbREelldhPithesion aifledule 1 ((EIINFI@RI ) and Matrix Metall oproteinase-9
(MW-9). 2. The nethod according to claim1 additionally conprising
neasurlﬁg one or nore haenmpdynam c variables. 3. The method according to

claim1 additionalfhy gﬂgala%l Org%(?r]tt %E{gn&{%go# m;afﬁggilﬂ €c19ms2 WhesihOthkC

notch in a uterl ne - ar ery wave i ned bject. 4. The nethod
accor di ng' atéhal sanple isivdsorl. N the uterine artery waveformis obtained by
Doppl er Utrasound. 5: The nethod according to any one of the preceding
clains, additionally conprising determ ning the subject's bl ood pressure by

standard mg5hods. The method according to any one of the preceding claims, wherein the

10  maternal sample is taken between 12 and 38 weeks.

13.  The method according to claim 11, wherein the maternal sample is taken

between 20 and 36 weeks.

15 14. The method according to claim 1 comprising determining in a maternal sample
obtained from a subject the level of soluble tissue necrosis factor alpha receptor 1
’ (STNFaR1) and Matrix Metalloproteinase-9 (MMP-9), wherein a positive prediction is

given by low MMP-9 and high sTNFaR1.
o

20 15. The method according to claim 3, comprising determining in a maternal sample
obtained from a subject the level of MMP-9 and sTNFaR1, and determining the
presence or absence of a diastolic notch in a uterine artery waveform obtained from the
subject, wherein a positive prediction is given by high sTNFaR1, low MMP-9, and

presence of a notch.

25
16. A method of predicting pre-eclampsia (PE) comprising determining in a
maternal sample obtained from a subject the level of soluble tissue necrosis factor alpha
receptor 1 (sTNFoR1) and placenta growth factor (PLGF), wherein a positive
prediction is given by high sTNFaR1 and low PLGF.

30

17. The method according to claim 16, comprising determining in a maternal sample
obtained from a subject the levels of sTNFaR1 and PLGF, and determining the

presence or absence of a diastolic notch in a uterine artery waveform obtained from the



6. The netitiod according to claim5, wherein the subject's systolic bl ood
pressure (SBP) is determned. 7. The nethod according to claim5 or claim
6, wher eiwother/ssbpect’' s nean arterial pressure (MAP) i ecidsBoorvoe3 8. The
met hod according to any one of the preceding clainms additionally conprising
determ ning the | evel of placenta growmth factor (PLGF) in the maternal

sanpl e. 9. sibjectirettedein ar poditd prédictnyisogiee® oyt high pTavRER NOlow RDEF, and
additionally conprising determning the [evel of plasm nogen activator

mhi bi tor-zp(mmcezgfqnpt@qhe mat er nal sanpl e. 10. The net hod according to any
one of the preceding clains additionally conprising determning the |evel

of one or nore of the follow ng markers: |eptin, plasm nogen activator

i nhi bi t or - 18( PAIThe) methotladccptdigg b aclgidWeh coapkisig( ft&minandin at saeghdiul ar

adhesi on nol ecul e-1 ( M. 11. The nethod according to any one of the
precedi fig é?%?%é’?’t%%;r g&ﬁ & fyoIsrhtherlpvpl of spable tissuajpesursis fE‘Q‘?‘/)f Thdaeqontsd

accordi ng {0 ANF I i rein I | e
i s taken belt 6\/een %ﬁéﬂg[aggpmhgée%g%%%%g M%?aag{go E]%zgréa?gl%c gi %%% ,
wher ei n t hePDBFY; itkeif @ Boki€ive prddadtRn iH 8iveE 89 hith SINERR1 WBeKSIME9 andi®v
met hod according to claim1l conprising determining in a maternal sanple
obt ai ned f P&fFa subject the |level of soluble tissue necrosis factor al pha
receptor 1 (sTNFaRl) and Matrix Metall oproteinase-9 (MW-9), wherein a
positive prediction is given by low MMW-9 and high sTNFaRl . 15. The net hod

accordiimg 19. cl ghemBath&DaRbIELND a@lhe9,rﬂdﬁi1r_;miﬂg’uaerﬁﬁhﬁrgr1ﬁla AaeRhEsaRiei ned
froma subject the level of MW-9 and sTNFaR , and determ ning the presence
or absence©bRingddfiremt psukiesotheHevd of solehle dissen peqrgsindocion alphabeeapterdl f r om

t he subjec [ . MARY redi et ' jven by high. sTNEaRl.. |ow
W 0. and LR B, M EORp o BRELS IR b g pEdmberh P aaaiioss o
(PE) conpr pgpAg-2§ekEéBiInY Hékitive frelRtiSh NobiveRBY e PPIRFARY, fobonarsubhgct
the |l evel of soluble tissue necrosis factor al pha receptor 1 (sTNFaR) and
pl acent a glowPAI{actor (PLGF), wherein a positive prediction is given by

hi gh rsr;lr FaRl and | ow PLGF. 17. The nethod according to claim 16, conprising
determinhing in a maternal sanple

20. The method according to claim 6, comprising determining in a maternal

sample obtained. from a subject the level of Matrix Metalloproteinase-9 (MMP-9) and

soluble tis_sue necrosis factor alpha receptor 1 (STNFRal) and the subject’s systolic

blood pressure (SBP), wherein a positive predict{ion is given by low MMP-9, high
20 sTNFRal and high SBP.

21. The method according to claim 7, comprising determining in a maternal
sample obtained from a subject the level of Matrix Metalloproteinase-9 (MMP-9) and
soluble tissue necrosis factor alpha receptor 1 (STNFRal) and the subject’s mean

25  arterial pressure (MAP), wherein a positive prediction is given by low MMP-9, high
STNFRo1 and high MAP. |

22. The method according to claim 10, comprising determining in a maternal
sample obtained from a subject the level .of Matrix Metalloproteinase-9 (MMP-9),
30  soluble tissue necrosis factor alpha receptor 1 (sTNFRal) and leptin, wherein a

positive prediction is given by low MMP-9, high sTNFRal and high leptin.



obtai ned from a subject the Ievels of sTNFaRI and PLGF, and determ ning the
presence or absence of a diastolic notch in a uterine artery waveform

obt ai ned woamdsa®abj ect, wherein a positive predictionPC3/GB2oevobsz3hi gh
sTNFaR, |ow PLGF, and presence of a notgh. 18. The method according to
claim 16, conprising determning in a maternal sanple obtained froma

subj ect t he&3l evelheofmegialdubte@rding stoeclame rids i ®nfpasing defephming cept anatdmnal

T B e Bt St B L Bl e S S el
and | ow PLGF. sﬁ%ﬁbﬁ mmp%e@ﬁ@[sr@teﬂ&sw PUARDOY  arkORRA] HIREE. AGhelc o ng
in a maternal sanpl € obtai ned from a subject the’level of soluble tissue
necrosi s f gobitive plqulidionds givien by hidhssTWHAIR ), loWaMB<O Ivhdl 2w ogtaioRTeGRase- 9
(MWP-9) and pl asm nogen activator inhibitor- 2 (PAI-2), wherein a posi tive
predi ctPon is given by high sTNFaR, |ow MwP- 9, and low PAI-2. 20.° The

met hod accondi ngl“ﬂeonfélt}ﬂidma&or&iﬁ 6' hig 1‘3)9%%'[\1/%8{%}1{@8(1&@@115@& &h A le

obtained froma subject the Mat ri x prot el nase-9 -9) and
sol ubl e ti §emplenﬂrtamsd ﬁOM$mecaﬂmiav¢1@¢“ephubIe tissisedERas factaratpltahreceptor

ZEJSL‘SCL;S@W%W@R i St Ry SR B) ol o atiiora bR ¢ o
im7

subj ect thett uaT PQF%?i%@Nﬁgal s B Eatain 38 B, B S SIS Yovcue
necr osiis f &dMP-9 ahgphhrRexdept or 1 (sTNFRal ) and the subject's nean arteri al

pressure (MAP), wherein a positive prediction is given by |ow MW-9, high
sTNFRal and high MAP. 22. The net hod accordi ng to claim10, conprisi ng

det |
et erm ni n@si N aRRLRIRA m(@% tghignad fd UQ&t@ﬁﬁmH;ge %A %Vﬁiat

Matri x Metal |l oproteinase- 9), sol ubfe t| ss necr osi actor a pha
recept or 1 s¢wpleRRédingd &nma%mact]thevlh‘mi@lf solabledissud neErguiefictiriatphairscepioren by

10" compr i < i1 NEREEh t%%ta Chrafebip ST Bh E@%&@ P AG| et { he
| ovel |96 bt SR HISaOShS: &z@ftleg@%&ﬁ Ak (STNFaR!), Matrix

Met al | opro e| nase- t ot al ere| a p05| tive prediction
is given by high sTNFaR , Iow MWP-9 and | ow t ot al PLGF 24. The net hod

accordi ng cl ai ri SI determning in.a maternal sanple obtained
froma subjagct thglr&‘E\}BPtRB agefred etot‘§§1§h3 RERPEENg defpmypng | ipramatsadlt or 1

(sTNFaR! ), siRbrel sbtMBERIHRPROhBlRRSRs RoveMYPp ke drBh/AS FARIST @S vatikon

Metalloproteinase-9 (MMP-9) soluble tissue necrosis factor/ alpha receptor 1

20  (sTNFoR1), and plasminogen activation inhibitor 2 (PAI-2) aﬁd determining the
presence of a diastolic notch in a uterine artery waveform obtained from the subject and
the subject’s systolic blood pressure (SBP), wherein a positive prediction is given by

low PLGF, low MMP-9, high sTNFaR1, low PAI-2, high SBP and presence of a notch.

25 27. A diagnostic kit for performing the method of any one of the preceding claims,
wherein the kit comprises reagents required to determine the level of the markers being

measured.

28.  The kit according to claim 27 wherein the kit additionally comprises apparatus

30  for obtaining a uterine artery waveform from a subject.



inhibitor-1 (PAI-1), wherein a positive prediction is given by high
sTNFaRl, | ow MW-9 and high PAI-1. 25. The nmethod according to claim10,
conpri si nyodet78a9mi ng i n a mat ernal sanpl e obt ai ned fr ecTaRNDj®@EL23t he

| evel- of soluble tissue necrosis factor gl pha receptor 1 (sTNFaRl), Matrix
Met al | opr ot ei nase-9 (MW-9) and | CAM wherein a positive prediction is

gi ven by hi2fh sTNaRt,actadingMe- daimmnd2ioyi28 GAMei?6he Fheadditidnally aos@Eidésng t o

claim9, conprising determning | mat ernal s e obtained froma
subj ect ¢ nePPRBts Br @q‘f%@ﬁt 3 S%F%ﬁf ﬂal?%%tpa?ssm P) Rhfpgap arterial pressure
Met al | opr ot®IARSRoR a(MYEeP) sol uble tissue necrosis factor al pha receptor 1

(sTNFaRl'), and plasm nogen activation inhibitor 2 (PAl-2) and determ ning
the presence of a diastolic notch in a uterine artery waveform obt ai ned

fromthe sufy ect.and..the subject's systolic blo essure (SBP)...wherein a
bos 1 v prd ot T itsSGo TR B ‘apd.beiams s, SheRmy i iadgiondy

PAI -2, hi ghoBHsésndn pilesonke doficd prdiraiimed /with &h hCfofl dalduPlting the
perform ng the nmethod of any one-of the preceding clains, wherein ?he Kit
conpri ses rBRigeint leveladuisk &of nre-eglamwsiti ne the | evel of the narkers being
measured. 28. The kit according to claim27 wherein the kit additionally
conprises apparatus for obtaining a uterine artery waveformfrom a

subj ect.29. The kit according to clainms 27 or 28 wherein the kit
addi-tionally conprises apparatus for obtaining a systolic blood pressure
(SBP) or nean arterial pressure (MAP) froma subject. 30. The kit according
to any of clains 14 to 29 wherein the kit additionally conprises an

el ectroni c device programmed with an algorithmfor cal culating the
subject's level of risk for pre-eclanpsia.



