Fetal fibronectin test
for predicting
preterm labour

November 2006

MSAC application 1103

Assessment report



© Commonwealth of Australia 2007
ISBN (Print) 1-74186-209-4
ISBN (Online)  1-74186-210-8

ISSN (Print) 1443-7120
ISSN (Online)  1443-7139

First printed October 2007
Paper-based publications

© Commonwealth of Australia 2007

This work is copyright. Apart from any use as permitted under the Copyright Act 1968, no part may be
reproduced by any process without prior written permission from the Commonwealth. Requests and
inquities concerning reproduction and rights should be addressed to the Commonwealth Copyright
Administration, Attorney-General’s Department, Robert Garran Offices, National Circuit, Barton ACT
2600 ot posted at http://www.ag.gov.au/cca

Internet sites

© Commonwealth of Australia 2007

This work is copyright. You may download, display, print and reproduce this material in unaltered form
only (retaining this notice) for your personal, non-commercial use or use within your organisation. Apart
from any use as permitted under the Copyright Act 1968, all other rights are reserved. Requests and inquiries
concerning reproduction and rights should be addressed to Commonwealth Copyright Administration,
Attorney-General’s Department, Robert Garran Offices, National Circuit, Barton ACT 2600 or posted at
http://www.ag.gov.au/cca

Electronic copies of the report can be obtained from the Medical Service Advisory Committee’s Internet site
at http://www.msac.gov.au/

Printed copies of the report can be obtained from:

The Secretary

Medical Setrvices Advisory Committee
Department of Health and Ageing
Mail Drop 106

GPO Box 9848

Canberra ACT 2601

Enquiries about the content of the report should be directed to the above address.

The Medical Services Advisory Committee (MSAC) is an independent committee which has been
established to provide advice to the Minister for Health and Ageing on the strength of evidence available
on new and existing medical technologies and procedures in terms of their safety, effectiveness and cost-
effectiveness. This advice will help to inform government decisions about which medical services should
attract funding under Medicare.

MSAC recommendations do not necessarily reflect the views of all individuals who participated in
the MSAC evaluation.

This report was prepared by the Medical Services Advisory Committee with the assistance of Dr Liesl
Birinyi-Strachan, Mr Marc Bevan, Ms Antje Smala, and Ms Jolie Hutchinson from M-TAG Pty Ltd, a unit
of IMS Health. The report was edited by Ms Ann Jones of M-TAG. The report was endorsed by the
Minister for Health and Ageing on 5 February 2007.

Publication approval number: P3-1292



Contents

EXECUtiVe SUMMALY...cciiiiiiiiiiiiiiieieiiiiiiiitiiieeeeeiiiiitseeeeeeessssssssssseeseessssssssssssseeses xi
CHNICAL NEEA vttt sttt este e xi

SALELY oo xil
BATECHVEINESS 1ttt ettt ettt il
Economic analyses ... xiii

| B8 o Ta LBTed 5T} o PPN 1
Background.......uueeiiiiiiiiiiiiieiiieeecree e s s s s annes 2
Fetal fIDrONECHN vttt ettt eaenn 2

The ProCcedure ... ..o 2

Intended PULPOSE.....ciiiiiiciciiic s 3

CHNICAL NEEA ..ttt ettt ettt tnes 3
CULTENT EICATIMECIIE cueuveviuieteuereeuertetertetetrtesert st etetstesestebestebeststesestebentebentsbeneesesenseseneane 4

Existing diagnostiC PrOCEAULES ......uvueueuriieeiriririieieeiieieesiseieneeeseses s esseseesens 4
CHNICAL ASSESSIMCIILE 1uvevviuiriiieteieririreeieteieertst ettt bttt st b sttt tebe s et st esesesens 4

Cervical UltraSOUNd...c.icveeiieriieieiireitece ettt et s et sesessesens 4
Marketing status of the techNOlOgY.......ccviiiiiiiiiiiiiiiiiirincccenes 5
Current reimbursement arfan@emEnt ......cceveveeerreieerrerierenresienessesiesessessesessesseesens 5
APPIroach to aSSESSIMENL ..uuuieeeiiiiiiiiiiitrieeeeiiiiiiiiitteeeeteeeeeiittsteeeeeseesssssssssesesssssssssnnes 6
Research questions and clinical pathways .........ccccvviiiiiiicincee, 6
Pregnant women in suspected preterm labour ... 6
Asymptomatic pregnant women with high risk of preterm delivery .................. 7
ASSESSMENT FIAMEWOTK oottt ettt 10

TYPes Of eVIAENCE ... 10

Review Of the HEEIature ..o veeeeiiririeeeiecerisieeieeesseteie ettt 10

SEarch SHAEZY ..o 10

SElECHON CLILELIA 1vevveueireveteieiririeteietrtr ettt ettt ettt ettt ne st 11

SCALCH TESULLS ...ttt ettt ettt 13

Data EXTIACHON cueetiiiieiieieeteee ettt sttt ettt ettt 13
StatistiCal MENOAS c..veuiiieieieieiiieieee ettt e 14
Methodological coOnSIAErations........ccvuecueiriieiiininieriiniceeie s 14
Diagnostic SUMMAry MEASULES ....ccevevriiiririniiiiisiciceieereesesesesesssss s ssssssssaes 16

Appraisal of the eVIdenCe ... 17
Appraisal of the quality and applicability of individual studies.........c.cccvuueeee. 17

Ranking the eVIdence ..o 17

EXPErt adVICE...cucuiiiiiiiiiiciii s 18
Results Of ASS@SSMENT wuuueuuiiiiiiiiiiiuuiiiiiiiiiiiitiiiuiesesstteeeaatsssesssseeesssssssssssssseesssses 19
L8 T SAECP ettt sttt 19

IS Tt @EFCCHIVED vttt ses 19
SUMMALY 1. 19

DILECE EVIARIICE vttt ettt ettt 20

Does it improve health OUtCOMES? ..o 20

Fetal fibronectin test for predicting preterm labour iiii



TNKEA EVIAEIICE cvvieeiiieieeeeeee ettt ettt ettt eve vt e vt sveeneesaeesaesseessesseessesreens 20

Diagnostic accuracy StUAIES.......cvuiuiuiriiiiiiiiiciiicc s 20

Patient Management ..o 36
Treatment effeCtiVENESS ...ccuiiiiiiiiriiiiiiccc e 39

What are the economic cONSIAETAONS? .....vvviiiriiiiiiicceeee s 40
Patient Management COSt.....iiii s 42

Financial implications of a positive recommendation........c.eeueeveveiriceccccncaen. 49

0703 010 11 TS5 103 T USRS 55
SALELY 1o 55
BAFECHVENESS vt s 55
DiIagnostic ACCULACY ...uiuiuiiiiiiiiiiiiiiii e 55

Patient Management ... 55
Treatment effeCtiVENESS ..o 55
Economic analySes ... 56
Recommendation.......ueueeeieeeiiieieniieeieiteeneciteeesseee s rere e ees e s aas s s saae e 57
Appendix A MSAC terms of reference and membership.......ccceeeeeuneeieecnnnenn. 59
Appendix B Advisory panel.........uueeiiiiiiiiniiiieiniieeinrecreceee e 61
Appendix C  Supplementary diagnostic accuracy data.........ceeeeriivinnneeeeeeieinnnnns 63
SYStEMALIC FEVIEWS ..voviviiiiiiiiciiicici s 63
Primary StUAIES c...vuveieiiiccieiceee et 71
Appendix D Supplementary patient management data ......c.cceeeererneeeeeiinnneennn. 83
Randomised controlled trials ... 83
Non-randomised STUAIES. ......cuoviiiiiiiiieciece e 87
Appendix E  Supplementary €COnoOmic data .......ceeeeeeerunnereeeeiiiiiininnnnneeeeeeennnnn 90
Appendix F  Studies included in the review ........cccceevereieiinniiieeinnineennneneennnn, 92
DiagnosticC ACCULACY ...vviviiiiiiiiiiiiicces s 92

Patient Management .. ... 110
Appendix G Quality CHteria..cccueeiieeiiieieeetteeecteeeectee e eee e 115
Appendix H Literature search strategies......cccceeveeeeinrrereeiniueeeeininneeinnnnneennnns 117
ADDIEVIALIONS wevviiiiiiiiiiiniiiiiiiiiiiiiiiiieeeeieninrere e ssssssasseeeeessssssssssseesessssssssnnes 122
R £ S 4TI 123

iv Fetal fibronectin test for predicting preterm labour



Tables

Table 1

Table 2

Table 3

Table 4

Table 5

Table 6
Table 7
Table 8
Table 9

Table 10

Table 11

Table 12

Table 13

Table 14

Table 15

Table 16

Table 17
Table 18
Table 19
Table 20

PPICO criteria for the use of fetal fibronectin testing in pregnant
women in suspected preterm 1abours ... 6

PPICO criteria for the use of the fetal fibronectin testing in
asymptomatic pregnant women with high risk of preterm delivery.................. 8

Electronic databases searched in the fetal fibronectin test for
predicting preterm 1abour FEVIEW ........ccviiiiiiiiniiiiiiiiccccaes 10

Selection criteria for studies of pregnant women in suspected preterm

JADOUL ..o 11
Selection criteria for studies of asymptomatic pregnant women at

high risk of preterm deliVery ... 12
NHMRC levels of evidence for studies of effectiveness ..........coceveuvevicrrurinnee 17
NHMRC levels of evidence for dia@nosis........oceueureieereeriiereeriieneenieeneenenenes 18
Grading system used to rank included studies .......c.ccoceeeeieiciciiiniininininne. 18

Characteristics of the best available evidence for the use of pathology-
based fetal fibronectin testing for pregnant women in suspected
PLEterm JaDOUL (..ot 22

Characteristics of included studies providing evidence for the use of
pathology-based fetal fibronectin testing among pregnant women in
suspected preterm 1abour ... 23

Characteristics of the best available evidence for the use of point-of-
care fetal fibronectin testing for women in suspected preterm labour-........... 29

Characteristics of included studies providing evidence for the use of
point-of-care fetal fibronectin testing for women in suspected
PLEterM 1aDOUL ..ot 31

Characteristics of included studies providing evidence for the use of
pathology-based fetal fibronectin testing among asymptomatic
pregnant women at high risk of preterm delivery........cooovvvivininniiinnnnns 35

Characteristics of included studies for the use of point-of-care fetal
fibronectin testing among asymptomatic pregnant women at high risk
of preterm deliVEry .....ccciiiiiiiiiic s 36

Characteristics of studies included in the assessment of fetal
fibronectin testing on patient MANAZEMENT ....cuveevereeereriemerrerirerereesienerseeeenns 38

Results of included studies in the assessment of fetal fibronectin

testing on patient MANAZEMENT .....cuviiuirrrireieiereee e 39
Fetal fibronectin test costs (when performed as pathology-based test) ......... 43
Fetal fibronectin test costs (when performed as point-of-care test) ............... 43
Resources and unit costs (other than test COSLS) ..o 45
Fetal fibronectin test results and hospital admissions........cccccvvivciriiicninnne. 46

Fetal fibronectin test for predicting preterm labour \'



Table 21

Table 22
Table 23

Table 24

Table 25

Table 26
Table 27

Table 28

Table 29

Table 30

Table 31

Table 32

Table 33

Table 34

Table 35

Table 36

Table 37

Table 38

Table 39

Table 40

Table 41

Distribution of hospital admissions with and without fetal fibronectin

Patient management costs for suspected preterm labour (per episode)......... 48

Allocation of direct costs among healthcare funders should fetal

fibronectin testing be listed by the MBS ........ccccoviiiniiiiiinccic, 49
Aggregated financial impact of fetal fibronectin test funding to
Medicare Australia, pathology-based teSting.........ccoceuvieeiiieieieceeceennes 51
Aggregated financial impact of fetal fibronectin test funding to
Medicare Australia, point-0f-care teSting ........cccoevuriueveuririiieiniriiersirieeneininaes 51
Separations and DRG costs for false 1abour .........ccccvicivniiciiniciniccnne. 53

Aggregated financial impact of fetal fibronectin test funding among
other healthcare funders, pathology-based testing...........cccoeceuviviiiniinicicnnnnnn. 54

Aggregated financial impact of fetal fibronectin test funding for other
healthcare funders, point-0f-care teStNG.......ccovueeuririeerrerieenriieerceeeseeen 54

Characteristics of systematic reviews assessing the diagnostic accuracy
of fetal fIDFONECHIN ....viviiiiiic 64

Results of systematic reviews assessing the diagnostic accuracy of
fetal fIDrONECHN v 69

Diagnostic accuracy of pathology fetal fibronectin testing for
pregnant women in suspected preterm labour ..o, 72

Diagnostic accuracy of point-of-care fetal fibronectin testing for
pregnant women in suspected preterm 1abour .......cccccvviicinnicinniccinnes 74

Diagnostic accuracy of pathology-based fetal fibronectin testing
among asymptomatic pregnant women at high risk of preterm
ELVELY ottt bbb 75

Diagnostic accuracy of point-of-care fetal fibronectin testing among
asymptomatic pregnant women at high risk of preterm delivery .................... 76

Characteristics of diagnostic RCTs comparing fetal fibronectin testing
to current clinical PraCtiCe. ... 84

Assessment of the measures to minimise bias of diagnostic
randomised controlled trials comparing fetal fibronectin testing with
current clinical PractiCe ... 85

Results of diagnostic randomised controlled trials comparing fetal

fibronectin testing with current clinical Practice .......ocoevevvcuevrerecueenireerreniennns 86
Summary of the management details reported in the current clinical
practice groups in the diagnostic randomised controlled trials............ccccuee..e. 87

Characteristics of studies not evaluated in the assessment of fetal
fibronectin testing on patient MANAZEMENT ....c.vevrerieererrieeerrerierereesieeresseeeenns 38

Results of studies not evaluated in the assessment of fetal fibronectin
testing on patient MANAZEMENT .....cvviiirirceirireeee e aeaenenes 89

Economic analyses of fetal fibronectin testing.........coccceueuvieierririeerrinicrenrinnes 90

Vi

Fetal fibronectin test for predicting preterm labour



Table 42

Characteristics and results of systematic reviews assessing the

diagnostic accuracy of fetal fIbrONECtN ...c.cuvieuviriiciririccrcere e 93
Table 43  Characteristics and results of primary studies assessing the diagnostic

accuracy of fetal fibroNeCtin......ccovviiiiiiiiiviii 99
Table 44  Characteristics and results of randomised controlled trials assessing

the affect of fetal fibronectin testing on patient management..............e....... 110
Table 45  Characteristics and results of non-randomised controlled trials

assessing the affect of fetal fibronectin testing on patient management...... 113
Table 46 Fetal fibronectin test for predicting preterm labour, Medline search

strategy (1966 to June Week 1, 2000) ..., 117
Table 47  Fetal fibronectin tests for predicting preterm labour, EMBASE search

strategy (1980 to Week 23, 2000) .......ccoevviviriiriniiiiiiiiiiniccenecnns 118
Table 48  Fetal fibronectin tests for predicting preterm labour, PreMedline

search strategy (14 June, 2000) ..o 119
Table 49  Fetal fibronectin tests for predicting preterm labour, Cochrane

Library search strategy (Issue 2, 2000)........ccccviiiiiniiiiiiiiiiiiciiiceinnns 119

Fetal fibronectin test for predicting preterm labour vii



Figures

Figure 1

Figure 2

Figure 3

Figure 4

Figure 5

Figure 6

Figure 7

Figure 8

Figure 9

Figure 10

Figure 11
Figure 12

Figure 13
Figure 14

Proposed pathway for fetal fibronectin test use in assessing risk of
preterm delivery among women in suspected preterm labour..........ccccvuueee. 7

Proposed pathway for fetal fibronectin test use in the risk assessment
of preterm delivery in asymptomatic pregnant women at high risk of

PretermM dElIVETY ..ot 9
QUOROM flow chart used to identify and select studies for the
literature review of fetal fibronectin teStiNgG.......coccvuevviicuriririeriiriieiriieeiiaes 14

Summary positive likelihood ratios (fixed effects) for the diagnostic
accuracy of pathology-based fetal fibronectin testing among women
in suspected preterm labour for assessment of preterm delivery risk
within seven days Of teStiNg.......ccoviieiiiiiiiiiiieeiiieeece e 27

Summary negative likelihood ratios (fixed effects) for the diagnostic
accuracy of pathology-based fetal fibronectin testing among women
in suspected preterm labour for assessment of preterm delivery risk
within seven days Of teStiNg........covviieiniieiiiiiieeerce e 27

Summary positive likelihood ratios for the diagnostic accuracy of
pathology-based fetal fibronectin testing for assessment of preterm
delivery risk within 14 days of teSting........cccoeeuviviiiiiiniiiiinccce 28

Summary negative likelihood ratios for the diagnostic accuracy of
pathology-based fetal fibronectin testing for assessment of preterm
delivery risk within 14 days of teSting.........cccovvuviviriiiniiiiicccce 28

Summary positive likelihood ratios (fixed effects) for the diagnostic

accuracy of point-of-care fetal fibronectin testing among women in

suspected preterm labour for assessment of preterm delivery risk

within seven days of testing........cocviiiiiiiiiiiic e 33

Summary positive likelithood ratios (random effects) for the diagnostic
accuracy of point-of-care fetal fibronectin testing among women in

suspected preterm labour for assessment of preterm delivery risk

within seven days of testing ..o 33

Summary negative likelihood ratios (fixed effects) for the diagnostic
accuracy of point-of-care fetal fibronectin testing among women in
suspected preterm labour for assessment of preterm delivery risk

within seven days of testing ... 34
2006-2008 forecast of services provided by Medicare for preterm

JADOUL ...t 50
Budget impact for Medicare Australia, by point-of-care and

pathology-based testing (100% uptake 1ate) ......ccccoevivvirriiivciiniiiiieiicccaes 52
Historical and forecasted number of false labour hospital episodes............... 53

Unweighted SROC curve (Moses model) for the diagnostic accuracy
of pathology-based fetal fibronectin testing for women in suspected
preterm labour for assessment of preterm delivery risk within seven
daYSs Of LESTING c..vuiviriiiiiiiiic s 76

viii

Fetal fibronectin test for predicting preterm labour



Figure 15

Figure 16

Figure 17

Figure 18

Figure 19

Figure 20

Figure 21

Figure 22

Figure 23

Figure 24

Figure 25

Inverse variance weighted SROC curve (Moses model) for the

diagnostic accuracy of pathology-based fetal fibronectin testing for
women in suspected preterm labour for assessment of preterm

delivery risk within seven days of testing ........cccocevviiiirivniiiinicciicc,

Unweighted SROC curve (Moses model) for the diagnostic accuracy

of pathology-based fetal fibronectin testing for women in suspected
preterm labour for assessment of preterm delivery risk within 14 days

OF tESHING.c..uiviiiiiiic s

Inverse variance weighted SROC curve (Moses model) for the

diagnostic accuracy of pathology-based fetal fibronectin testing for
women in suspected preterm labour for assessment of preterm

delivery risk within 14 days of teSting........ccccouevvviiiiiiiciiie

Unweighted SROC curve (Moses model) for the diagnostic accuracy

of pathology fetal fibronectin testing for women in suspected preterm
labour for assessment of preterm delivery risk before 37 weeks

Fe(S] 2 Lo o OO

Inverse variance weighted SROC curve (Moses model) for the

diagnostic accuracy of pathology-based fetal fibronectin testing for
women in suspected preterm labour for assessment of preterm

delivery risk before 37 weeks gestation ........cccvieviinicecininiciniescenes

Unweighted SROC curve (Moses model) for the diagnostic accuracy

of point-of-care fetal fibronectin testing for women in suspected

preterm labour for assessment of preterm delivery risk within seven

daYs Of LESTING ..vuiviiiiiiciiir s

Inverse variance weighted SROC curve (Moses model) for the

diagnostic accuracy of point-of-care fetal fibronectin testing for

women in suspected preterm labour for assessment of preterm

delivery risk within seven days of testing ........c.ccccevviiiiriviniiiiiniceiices

Summary positive likelithood ratios (random effects) for the diagnostic
accuracy of pathology-based fetal fibronectin testing for women in
suspected preterm labour for assessment of preterm delivery risk

before 37 weeks estation........cocciuiiiiiiiiiiiiicc e

Summary positive likelihood ratios (fixed effects) for the diagnostic
accuracy of pathology-based fetal fibronectin testing for women in
suspected preterm labour for assessment of preterm delivery risk

before 37 weeks estation.......ccccciuiiiiiiiiiiiiiinc

Summary negative likelihood ratios (random effects) for the

diagnostic accuracy of pathology-based fetal fibronectin testing for
women in suspected preterm labour for assessment of preterm

delivery risk before 37 weeks gestation ...

Summary negative likelihood ratios (fixed effects) for the diagnostic
accuracy of pathology-based fetal fibronectin testing for women in
suspected preterm labour for assessment of preterm delivery risk

before 37 weeks gestation........ccuciuiiiiiiiiiiiiiinc

Fetal fibronectin test for predicting preterm labour






Executive summary

The procedure

Fetal fibronectin testing is used to predict preterm labour in women suspected of having
the condition and in those who are asymptomatic but at high risk of delivery before
term.

The test is a two-step procedure. The first step requires obtaining a cervicovaginal
sample from a patient during a standard speculum examination. The second involves
processing the sample to detect the presence or absence of > 50 ng/mlL of fetal
fibronectin. The presence or absence of fetal fibronectin is used to predict the risk of
preterm labour.

Fetal fibronectin testing is not currently funded under the Medicare Benefits Schedule.

Medical Services Advisory Committee—role and approach

The Medical Services Advisory Committee (MSAC) was established by the Australian
Government to strengthen the role of evidence in health financing decisions in Australia.
MSAC advises the Minister for Health and Ageing on the evidence relating to the safety,
effectiveness and cost-effectiveness of new and existing medical technologies and
procedures and under what circumstances public funding should be supported.

A rigorous assessment of evidence is thus the basis of decision making when funding is
sought under Medicare. A team from the Medical Technology Assessment Group
(M-TAG) Pty Ltd, a unit of IMS Health, was engaged to conduct a systematic review and
economic evaluation of fetal fibronectin testing for predicting preterm labour.

An advisory panel with expertise in this area then evaluated the evidence and provided
advice to MSAC.

MSAC'’s assessment of fetal fibronectin test for predicting
preterm labour

Clinical need

Preterm birth is regarded as delivery of any infant before 37 weeks gestation.

In 2003, preterm births made up 7.1 per cent of all deliveries in Australia. Infants
delivered prematurely (before 34 weeks gestation) have had insufficient time 7 utero to
fully develop and may be born with life-threatening medical conditions. To prevent and
delay preterm birth, many women in suspected preterm labour, or at high risk of preterm
delivery, are hospitalised and treated; others are advised bed rest at home for significant
proportions of their pregnancies.

Fetal fibronectin test for predicting preterm labour Xi



Safety

Management of preterm birth requires substantial resources. Preterm birth was
associated with 29,829 patient days in hospital (average length of stay 5.2 days) in
2003-2004.

Management of false labour also requires substantial resources; false labour was
associated with 21,609 patient days in hospital (average length of stay 2.0 days) in
2003-2004. There is also concern about potential adverse events associated with
unnecessary use of corticosteroids and tocolytics in the management of patients who are
not at immediate risk of preterm delivery.

An extensive literature search did not identify any safety data relating to fetal fibronectin
testing. Minimal risks to patients are anticipated because the cervicovaginal sample
required for fetal fibronectin testing is obtained with a swab as part of a standard
speculum examination.

Effectiveness

Diagnostic accuracy

The limited, applicable diagnostic accuracy evidence for women in suspected preterm
labour indicates that a negative result from either pathology-based or point-of-care fetal
fibronectin tests has moderate diagnostic value in identifying patients who are not at
immediate risk of preterm delivery.

The diagnostic accuracy evidence was insufficient to allow conclusive recommendations
to be formulated about the diagnostic precision of pathology-based or point-of-care fetal
fibronectin testing in asymptomatic pregnant women at high risk of preterm delivery.

Patient management

The limited data available relating to patient management means that the value of fetal
fibronectin testing in clinical decision-making in Australia remains uncertain.

Treatment effectiveness

The intent of the fetal fibronectin diagnostic test in this population is to reduce
unnecessary hospitalisation and treatment of women in false labour. Therapeutic
effectiveness was therefore not examined for patients in suspected preterm labour as part
of this assessment. It is considered unlikely that fetal fibronectin testing would identify
additional patients who would receive treatments for management of preterm birth.

Fetal fibronectin testing is unlikely to substantially decrease the effectiveness of therapies
currently used in the management of preterm labour.

Treatment effectiveness was not examined in asymptomatic patients at high risk of
preterm delivery because diagnostic accuracy and patient management evidence was
insufficient for analysis.

Xii
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Economic analyses

The financial impact of fetal fibronectin testing of women in suspected preterm labour is
estimated to cost Medicare Australia between $1.66 million and $3.04 million per year.
The estimated savings for other healthcare funders is between $12 million and

$16 million per year.

There is some uncertainty about the potential savings that could be generated as a result
of providing fetal fibronectin testing for women in suspected preterm labour. Savings
would be lower in instances where women who test negative for fetal fibronectin are
hospitalised. Hospitalisation costs relating to women admitted before fetal fibronectin
testing is performed are not avoided altogether but may be reduced as a consequence of
shorter stays. The presented economic analyses do not include potential savings from a
societal perspective, such as child care costs for other children; the savings associated
with fetal fibronectin testing could therefore potentially be underestimated in this
assessment.

This assessment found that there was insufficient evidence concerning diagnostic

accuracy and patient management benefits to warrant conducting an economic analysis
of asymptomatic patients at high risk of preterm delivery.

Recommendation
MSAC assessed the evidence for the use of fetal fibronectin testing in women who are at
high risk of preterm labour to predict their risk of preterm delivery and the evidence
pertaining to the use of fetal fibronectin testing for predicting preterm labour in women:
e who present with symptoms suggestive of preterm labour
e whose pregnancies are singleton or twin gestations
e who are at stages of pregnancy from 24 to 33 weeks 6 days gestation
e who present with intact amniotic membranes
e whose cervical dilatation is less than 3 cm.
MSAC determined that the test is safe but effectiveness has not been demonstrated.

MSAC does not support public funding for this test at this time.

— The Minister for Health and Ageing accepted this recommendation on
5 February 2007 —

Fetal fibronectin test for predicting preterm labour xiii






Introduction

The Medical Services Advisory Committee (MSAC) has reviewed the use of fetal
fibronectin testing—a predictive test to assess risk of preterm delivery. MSAC evaluates
new and existing health technologies and procedures for which funding is sought under
the Medicare Benefits Scheme in terms of their safety, effectiveness and cost-
effectiveness, while taking into account other issues such as access and equity.

MSAC adopts an evidence-based approach to its assessments, based on reviews of the
scientific literature and other information sources, including clinical expertise.

MSAC’s terms of reference and membership are at Appendix A. MSAC is a
multidisciplinary expert body, comprising members drawn from such disciplines as
diagnostic imaging, pathology, surgery, internal medicine and general practice, clinical
epidemiology, health economics, consumer health and health administration.

This report summarises the assessment of current evidence for fetal fibronectin testing
for predicting preterm labour in women where it is suspected, and for asymptomatic
women at high risk of preterm delivery.

Fetal fibronectin test for predicting preterm labour



Background

Fetal fibronectin

Fetal fibronectin is a glycoprotein normally present in the cervicovaginal secretions of
pregnant women up to 22 weeks gestation. Fetal fibronectin is believed to be the major
component of the chorio-decidual interface—the union between fetal and maternal
tissues. The presence of fetal fibronectin during the later stages of pregnancy is thought
to indicate a disruption of the chorio-decidual interface caused by mechanical or
inflammatory mediated injury. Chorio-decidual disruption and the presence of fetal
fibronectin between 24 and 34 weeks gestation may be related to the initiation of labour
(British Columbia Reproductive Care Program 2005, Honest et al 2002).

The procedure

Fetal fibronectin testing for predicting preterm labour is a two-step procedure that can
be included in the clinical examination of women who are suspected of preterm labour
and for asymptomatic women at high risk of preterm delivery. The first step in fetal
fibronectin testing requires obtaining a cervicovaginal sample from the patient during a
standard speculum examination. The sample must be obtained before a patient
undergoes vaginal digital examination. The sample would not be processed if evidence of
either ruptured cervical membranes or cervical dilation 23 cm were detected during
clinical examination.

The second step involves processing the sample to detect the presence or absence of
250 ng/mL of fetal fibronectin. The presence or absence of fetal fibronectin is
interpreted to predict the risk of preterm labour.

Fetal fibronectin testing could potentially be used as either a pathology-based test or a
point-of-care test. Both pathology-based and point-of-care tests were assessed.

Fetal fibronectin samples are presently processed using one of two available tests.

Both methods have been assessed. The Adeza Biomedical TLIIQ)™ system processes
samples using a rapid fetal fibronectin cassette—a lateral flow, solid phase
immunochromotographic assay using FDC-6 monoclonal antibodies. Test results are
presented as a print out. This cassette is used in the TLIIQ)™ analyser. The TLIIQ)™
system is calibrated daily using the TLI QCETTE quality control device.

The Adeza Quikcheck fEN™ processes samples using fetal fibronectin test strips— a
solid-phase immunogold assay using FDC-6 monoclonal antibodies. Positive specimens
are indicated by two visible lines on the test strip. Negative specimens are indicated by
the presence of one visible line.

2 Fetal fibronectin test for predicting preterm labour



Intended purpose

The fetal fibronectin test is intended to assess risk of preterm delivery in pregnant
women who are suspected of preterm labour, or who are asymptomatic, but at high risk
of preterm delivery.

It is proposed that fetal fibronectin detection can predict preterm delivery in less than 7
ot less than 14 days of testing, in the respective risk groups of pregnant women. The
benefit of this test for women presenting in suspected preterm labour is to identify those
not at immediate risk and to reduce unnecessary use of therapies such as tocolytics and
corticosteroids. Both these drug groups have been implicated with adverse events.

This test could possibly contribute to decreases in unnecessary admissions to hospitals
and transfers to tertiary care facilities. A direct benefit for women from rural and remote
regions could be had if unwarranted transfers to regional health care facilities for preterm
delivery surveillance was reduced or eliminated should fetal fibronectin testing become
more widely available.

The detection of fetal fibronectin in asymptomatic women at high risk of preterm
delivery may indicate appropriate timing for interventions, such as corticosteroids, to
avold complications often associated with neonatal prematurity.

Clinical need

Births before 37 weeks gestation are regarded as preterm. Infants born at 34 weeks
gestation and earlier often have life-threatening medical conditions. Preterm births have
been associated with a number of maternal medical factors such as multiple gestation,
previous preterm labour, cervical sutures and uterine abnormalities. To prevent and delay
preterm birth, many women in suspected preterm labour, or at high risk of preterm
delivery, are hospitalised and treated; others are advised bed rest at home for significant
proportions of their pregnancies.

There were 17,893 preterm births (7.1% of all births) in Australia during 2003 (Laws &
Sullivan, 2005). Data from the Australian Institute of Health and Welfare (AIHW)
indicates that in 2003-2004 preterm birth related to 5728 separations and 29,829 patient
days in hospital. The average length of stay was 5.2 days (AIHW 2000).

Preterm infants constituted 78.2 per cent of all level 3 neonatal intensive care unit
admissions during 2003. Infants with gestational ages less than 32 weeks represented
46.8 per cent of all level 3 neonatal intensive care unit admissions. In Australia, 412
perinatal deaths (16.6% of all perinatal deaths) were attributed to spontaneous preterm
delivery (reported data excluded NSW, ACT, and NT) (Laws & Sullivan, 2005) during
2003.

Hospital admissions relating to false labour contribute substantial resource demands that
are additional to preterm birth resource allocations. The most recent AIHW data
(2003-2004) indicates that false labour before 37 weeks gestation related to 10,815
separations and 21,609 patient days in hospital. The average length of stay was 2.0 days
(AIHW 20006b).
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Potential adverse events resulting from use of corticosteroids and tocolytics for patients
who are not at immediate risk of preterm delivery is also cause for concern.

Current treatment

According to the National Health and Medical Research Council NHMRC, 1999)
preterm birth guidelines (now rescinded), many pregnant women are hospitalised for
long periods, or advised to restrict their activities, to minimise risk of preterm birth.

Pregnant women experiencing symptoms suggestive of preterm labour are usually treated
using tocolytic and corticosteroid drugs up to 33 weeks, 6 days gestation. Corticosteroids
assist lung development in unborn infants, and are used to reduce the risk of infant
death, respiratory distress syndrome and intraventricular haemorrhage. Tocolytic drug
therapy is used to induce short-term suppression of uterine contractions, usually to
maximise corticosteroid treatment, or to facilitate patient transfer to a tertiary care facility
(British Columbia Reproductive Care Program 2005; Victorian Perinatal Emergency
Referral Service 2005).

Asymptomatic pregnant women at high risk of preterm delivery are generally monitored
closely. There are currently no clear guidelines for the treatment of these patients.

Existing diagnostic procedures

Clinical assessment

Clinical assessment of women in suspected preterm labour or asymptomatic women at
high risk of preterm deliveries requires attending healthcare professionals to take detailed
clinical histories and to identify symptoms associated with preterm labour. Patients may
be physically examined on the basis of the clinical history and/or symptoms. Physical
examination involves assessing the presence of cervical effacement or cervical dilation by
visual inspection of the cervix. The presence of vaginal bleeding or premature rupture of
membranes can be identified at this examination. Cervical swabs can also be taken to
detect any bacterial infections. A digital exam may be conducted if the cervix cannot be
visualised adequately. These factors, in association with clinical history and/or symptoms
such as uterine contractions, form the current clinical practice applied to determine
patient management (Victorian Perinatal Emergency Referral Service 2005).

Fetal fibronectin testing would be used as an additional test to assess risk of preterm
delivery. This assessment therefore considers the relative value of fetal fibronectin to
current clinical practice.

Cervical ultrasound

Cervical ultrasound examination involves producing a sonogram of the cervix and allows
measurement of the internal cervical os, the cervical canal and the external cervical os
(Schmitz 2000). In this way, cervical length can be estimated and used as a predictor of
the risk of preterm delivery. There are currently no Australian guidelines that indicate an
acceptable cut-off value for ultrasound-measured cervical length to predict preterm birth.
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Fetal fibronectin testing could potentially be used as either a replacement or incremental
test in asymptomatic pregnant women at high risk of preterm delivery relative to cervical
ultrasound (when cervical ultrasound is available). For that reason, both the replacement
and incremental relative values of fetal fibronectin to cervical ultrasound were assessed.

Marketing status of the technology

There are currently two fetal fibronectin tests—the Adeza QuikCheck fEN™, which
replaced a previous test, the Fetal Fibronectin Membrane Immunoassay; and the Adeza
Biomedical TLI(IQ)™ System—available in Australia for predicting preterm labour. The
tests are produced by Adeza Biomedical Pty Ltd and listed with the Therapeutic Goods
Administration (TGA) on the Australian Registry of Therapeutic Goods under listing
number AUST-L 63516. These test systems are approved for marketing in Australia, the
United States of America, and Canada.

Current reimbursement arrangement

There is currently no reimbursement arrangement with the Medicare Benefits Scheme for
preterm labour fetal fibronectin tests.
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Approach to assessment

Research questions and clinical pathways

Pregnant women in suspected preterm labour

The PPICO criteria (target population, prior tests, index test, comparator, outcomes)
developed « priori for the evaluation of fetal fibronectin testing for pregnant women in
suspected preterm labour are given in Table 1.

Table 1 PPICO criteria for the use of fetal fibronectin testing in pregnant women in suspected
preterm labour

Population Prior tests Index test Comparator Outcomes
Pregnant women with singleton or  Clinical history Fetal fibronectin Current clinical Change in clinical
twin gestations presenting to a ; practice outcomes
health , hospital Physical

??]t  care provider or OS?'ta examination® Change in clinical
with signs and symptoms o management

suspected preterm labour, with ) i
intact amniotic membranes and Diagnostic accuracy
minimal cervical dilation (< 3 cm),

from 24 to 33 weeks, 6 days

gestation

aThe sample for the fetal fibronectin test must be obtained before digital vaginal examination.

The research question for this indication, based on these criteria, was as follows.
To what extent is the fetal fibronectin test for predicting preterm labour:

° safe,

. effective (including diagnostic performance and the impact of diagnosis on
changes in clinical management and changes in clinical outcomes), and

. cost-effective

in the assessment of preterm delivery risk in pregnant women with singleton or twin
gestations presenting to a health care provider or hospital with signs and symptoms of
suspected preterm labour, with intact amniotic membranes and minimal cervical dilation
(< 3 cm) from 24 to 33 weeks, 6 days gestation relative to current clinical practice?

The clinical pathway for the evaluation of pregnant women in suspected preterm labour
is shown in Figure 1. This flowchart displays the clinical management pathway to the
point of patient diagnosis.
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Pregnant women with singleton or twin gestations
presentation to a healthcare provider or hospital with
signs and symptoms of suspected preterm labour,
from 24 to 33 weeks, 6 days gestation

\ 4

Clinical history and physical examination (ie speculum
and vaginal examination?)

l

Positive Evidence of ruptured membranes or

cervical dilation > 3 cm

A 4

Appropriate Negative
management
Current (comparator) pathway Proposed pathway
Fetal fibronectin preterm Fetal fibronectin preterm
labour test (point-of-care) labour test (pathology)
Positive | Negative Positive Negative
A
Treatment Treatment No treatment Treatment No treatment
Figure 1 Proposed pathway for fetal fibronectin test use in assessing risk of preterm delivery among

women in suspected preterm labour

aThe sample for the fetal fibronectin test must be obtained before digital vaginal examination

Asymptomatic pregnant women with high risk of preterm delivery

The PPICO criteria developed a priori for the evaluation of fetal fibronectin testing in
asymptomatic pregnant women with high risk of preterm delivery are given in Table 2.
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Table 2 PPICO criteria for the use of the fetal fibronectin testing in asymptomatic pregnant women
with high risk of preterm delivery

Population Prior tests Index test Comparator Outcomes
Pregnant women at high risk of preterm delivery Clinical Fetal Cervical Change in
managed in consultation with an obstetrician, with history fibronectin ultrasound clinical
singleton gestations, who at routine visits are Physical (+/—cervical ~ (where outcomes
asymptomatic for preterm labour, but have high risk of examinationa ultrasound)  available) Change in
preterm delivery as determined by commonly used Current clinical  clinical
clinical criteria, with intact amniotic membranes and :
' ractice management
minimal cervical dilation (< 3 cm), from 24 to 31 P ) 9 .
weeks, 6 days gestation Diagnostic
accuracy

aThe sample for the fetal fibronectin test must be obtained before digital vaginal examination.

The research question for this indication, based on these criteria, was as follows.

To what extent is the fetal fibronectin test for predicting preterm labour (with or without
cervical ultrasound):

° safe,

o effective (including diagnostic performance and the impact of diagnosis on
changes in clinical management and changes in clinical outcomes), and

. cost-effective

in the assessment of preterm delivery risk in pregnant women at high risk of preterm
delivery managed in consultation with an obstetrician, with singleton gestations, who at a
routine visit are asymptomatic for preterm labour, but have high risk of preterm delivery
as determined by commonly used clinical criteria, with intact amniotic membranes and
minimal cervical dilation (< 3 cm), from 24 to 31 weeks, 6 days gestation relative to
cervical ultrasound or current clinical practice?

The clinical pathway for the evaluation of asymptomatic women at high risk of preterm
delivery is shown in Figure 2. This flowchart displays the clinical management pathway
to the point of patient diagnosis.
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clinical criteria, from 24 to 31 weeks

Pregnant women at high risk of preterm delivery
managed in consultation with an obstetrician, with
singleton gestations, who at a routine visit are
asymptomatic for preterm labour, but have a high-risk
of preterm delivery as determined by commonly used
, 6 days gestation

A

Clinical history and physical examination
(ie speculum exam and cervical length measurement)

A

Positive Evidence of ruptured membranes or
cervical dilation > 3 cm

A

management

Current (comparator) pathway

Appropriate Negative

Proposed pathway

Positive | Negative

No treatment and
continue routine
follow-ups

Treatment

v A
Fetal fibronectin preterm Fetal fibronectin preterm
labour test (point-of-care) labour test (pathology)
Positive| Negative Negative | Positive
A v v 4 A
Cervical ultrasound Treatment Cervical ultrasound Treatment
(where available) (where available)

Positive | Negative

Unavailable
\ 4 \
Treatment No treatment and
continue routine
follow-ups

Figure 2 Proposed pathway for fetal fibronectin test use in the risk assessment of preterm delivery in
asymptomatic pregnant women at high risk of preterm delivery
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Assessment framework

Types of evidence

A systematic review of the medical literature was undertaken to identify relevant studies
that examined the value of fetal fibronectin testing for predicting preterm labour. Direct
evidence regarding the impact of fetal fibronectin testing on health outcomes was sought.
The literature search was not limited by outcomes or comparators. In the absence of
studies providing direct evidence, indirect evidence regarding the impact of the fetal
fibronectin testing on clinical management and diagnostic accuracy was assessed.

This indirect evidence was then combined with the evaluation of treatment effectiveness
to assess the impact of the fetal fibronectin testing on health outcomes.

Review of the literature

The medical literature was searched to identify all relevant studies and reviews published
up to mid-2006. Searches were conducted in the primary databases indicated in Table 3.

Search strategy

Primary databases

Table 3 Electronic databases searched in the fetal fibronectin test for predicting preterm labour
review
Database Period covered/date searched
Medline 1966 to June week 1, 2006
EMBASE 1980 to 2006, week 23
PreMedline To 14 June 2006
Cochrane Library Issue 2, 2006 (15 June 2006)

The search terms included the following (as determined from the PPICO criteria):

° fibronectins, fetal fibronectin, oncofetal fibronectin, fdc-6, TLI(IQ) system,
Quikcheck test
. premature labour, premature birth, premature delivery, premature childbirth,

premature parturition, preterm labour, preterm birth, preterm delivery, preterm
childbirth, preterm parturition, pregnancy trimester.

Complete details of the literature searches performed using the primary databases are
presented in Appendix H. The list of secondary databases searched is also presented in
Appendix H.
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Additional searches were conducted to source quality of life, epidemiological and

economic information, as required.

Citation lists

The citation lists of identified systematic reviews were searched to identify any additional

studies.

Selection criteria

Pregnant women in suspected preterm labour

Table 4 Selection criteria for studies of pregnant women in suspected preterm labour

Research question: To what extent is the fetal fibronectin test for predicting preterm labour safe, effective and cost-
effective in the assessment of preterm delivery risk in pregnant women with singleton or twin gestations presenting to a
health care provider or hospital with signs and symptoms of suspected preterm labour, with intact amniotic membranes and
minimal cervical dilation (< 3 cm) from 24 to 33 weeks, 6 days gestation relative to current clinical practice

Selection criteria Inclusion Exclusion
Study design
All studies Studies with = 10 patients® Non-systematic reviews, letters and opinion
pieces, non-human or in vitro studies
Accuracy studies Studies investigating the diagnostic Unblinded diagnostic accuracy studies

accuracy of fetal fibronectin

Management studies Studies evaluating the management
of patients with and without the
availability of fetal fibronectin testing

Studies comparing the management of fetal
fibronectin positive patients to fetal fibronectin
negative patients

Population Pregnant women with signs and
symptoms of suspected preterm
labour
Prior tests Not specified for inclusion or exclusion criteria
Index test Use of the fetal fibronectin preterm Use of the tests to detect other events than risk

labour tests as approved by the TGA

of preterm delivery
Use of test before 24 weeks gestation
Use of test after 34 weeks gestation

Comparator Current clinical practice
Reference standard
Accuracy studies Clinical follow-up until birth
Outcomes
Accuracy studies Diagnostic performance Studies not reporting diagnostic accuracy

Management studies Effect on clinical management

outcomes for at least one of the following: birth
within seven days of testing, birth within 14 days
of testing, birth before 34 weeks gestation, birth
before 37 weeks gestation

Studies not using the > 50 ng/mL cut off

Abbreviation: TGA, Therapeutic Goods Administration

aStudies < 10 patients were included for the assessment of adverse events and safety data.
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Asymptomatic pregnant women at high risk of preterm delivery

Table 5
delivery

Selection criteria for studies of asymptomatic pregnant women at high risk of preterm

Research question: To what extent is the fetal fibronectin test for predicting preterm labour (+/- cervical ultrasound) safe,
effective and cost-effective in the assessment of preterm delivery risk in pregnant women at high risk of preterm delivery
managed in consultation with an obstetrician, with singleton gestations, who at a routine visit are asymptomatic for preterm
labour, but have high risk of preterm delivery as determined by commonly used clinical criteria, with intact amniotic
membranes and minimal cervical dilation (< 3 cm), from 24 to 31 weeks, 6 days gestation relative to cervical ultrasound or

current clinical practice

Selection criteria Inclusion Exclusion
Study design
All studies Studies with = 10 patientss Non-systematic reviews, letters and opinion

pieces, non-human or in vitro studies

Health outcomes Studies comparing health outcomes

studies with and without the use of fetal
fibronectin
Accuracy studies Studies investigating the diagnostic Unblinded diagnostic accuracy studies®
accuracy of fetal fibronectin
Management studies Studies evaluating the management  Studies comparing the management of fetal
of patients with and without the fibronectin positive patients to fetal fibronectin
availability of fetal fibronectin testing ~ negative patients
Population Asymptomatic pregnant women at Patient population only consisting of
high risk of preterm delivery asymptomatic pregnant women with multiple
gestation
Asymptomatic pregnant women with a low,
medium or unclear risk of preterm delivery
Prior tests Not specified for inclusion or exclusion criteria
Index test Use of fetal fibronectin preterm Use of the tests to detect other events than risk
labour tests as approved by the of preterm delivery
TGA. with or without the use of Use of test before 24 weeks gestation
cervical ultrasound
Use of test after 34 weeks gestation
Comparator Current clinical practice
Cervical ultrasound
Reference standard
Accuracy studies Clinical follow-up until birth
Outcomes
Health outcomes Effect on health outcomes
studies
Accuracy studies Diagnostic performance Studies not reporting diagnostic accuracy
outcomes for at least one of the following: birth
within seven days of testing, birth within 14 days
of testing, birth before 34 weeks gestation, birth
before 37 weeks gestation
Studies not using the > 50 ng/mL cut off
Management studies Effect on clinical management

Abbreviation: TGA, Therapeutic Goods Administration

aStudies < 10 patients were included for the assessment of adverse events and safety data.

bDue to the paucity of evidence this criterion was not applied to the studies assessing the diagnostic accuracy of point-of-care fetal fibronectin

testing in asymptomatic women at high risk of preterm delivery.
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Search results

A total of 557 non-duplicate citations relating to fetal fibronectin testing were identified:
these included 41 diagnostic accuracy and 10 management studies. The QUOROM flow
chart (Figure 3) summarises exclusion of studies from the safety and effectiveness
review of fetal fibronectin testing for predicting preterm labour.

Data extraction

Data extraction was performed with the aid of a prv forma based on key parameters: trial
characteristics, study population characteristics, tests used and outcomes reported. This

follows the procedure for data collection outlined in the Cochrane Reviewers’ Handbook
(Higgins et al 2005).
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Potentially relevant studies identified in the
literature search and screened for retrieval
(n=557)

Studies excluded with reasons (n = 402):
Reviews/economic articles (198)
Non-human/in vitro/pre-clinical (89)
Not fetal fibronectin testing (79)
Wrong indication (29)

Unable to be retrieved (7)
Unable to be translated (4)°

\ 4

Studies retrieved for more detailed
evaluation (n = 155)

Studies excluded with reasons (n = 94):
Reviews/economic articles (13)
Not fetal fibronectin testing (7)
Wrong indication (29)
\ 4 Unblind accuracy study (38)d

Potentially appropriate studies to be
included in the systematic review (n = 61)

Studies excluded with reasons (n = 10):
Duplicate publications (6)
Wrong outcomes (4)

A 4

Studies with usable information by outcome
(n=51):
Accuracy (41)
- systematic reviews (9)
- women in suspected preterm labour (27)
- asymptomatic high risk women (5)d
- change in management (10)

Figure 3 QUOROM flow chart used to identify and select studies for the literature review of fetal
fibronectin testing

Adapted from Moher et al (1999).

2530 citations identified in primary databases, 15 citations identified in secondary databases and 12 citations identified in reference lists of
included systematic reviews.

bFour abstracts of potential diagnostic accuracy studies, two potential diagnostic accuracy studies and one systematic review were identified
but could not be retrieved.

¢Four potential diagnostic accuracy studies published in Polish could not be translated.

dDue to the paucity of evidence this criterion was not applied to the studies assessing the diagnostic accuracy of point-of-care fetal fibronectin
testing in asymptomatic women at high risk of preterm delivery.

Statistical methods

Methodological considerations

Direct evidence of the value of fetal fibronectin testing relative to current clinical
practice, when used in the relevant patient group, is required to justify reimbursement
under Medicare. Ideally, this should be in the form of studies reporting effects on
patient-centred health outcomes. Alternatively, evidence establishing greater diagnostic
accuracy than shown for the comparator, confirmation of change in management, and
substantiation that treatment will affect health outcomes, is required.
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Evidence of an effect on management change is a key component where an additional
diagnostic test is to be used in the clinical pathway. The most appropriate design for
investigation of effects on management change is a pre-test, post-test case series study.
Where a pre-test management plan is not reported, study outcomes are likely to be biased
and do not truly represent change in patient management.

An ideal comparative accuracy study design for diagnostic tests permits performance of
each test as a consecutive series in a population with a defined clinical presentation.

The study should be an independent, blinded comparison with a valid reference standard
(NHMRC 2005).

Diagnostic performance

The accuracy evaluation of new diagnostic tests involves comparing the new test with its
comparators and the reference standard—the best available proxy for the true condition
status. The new diagnostic test and its comparators can be independently compared with
the reference standard to assess sensitivity, specificity, accuracy, diagnostic odds ratio
(DOR) and likelihood ratios.

Sensitivity is defined as the proportion of all patients with a specified condition whose
results are positive. Specificity is the proportion of all patients without the specified
condition who test negative. Test accuracy is represented by the proportion of patients
who are correctly identified as positive or negative by the test. The DOR is an expression
of the odds of positive test results in patients with the specified condition, compared
with those who do not have the condition. A DOR of 100 provides convincing evidence
of the test’s ability to discriminate the presence of absence of the condition.

The likelihood ratio of a positive test is the probability that a person with, as opposed to
without, the condition would have a positive test result. The likelihood ratio of a negative
test is the probability that a negative result will be found for a person with, as opposed to
without, the condition. A positive ratio of greater than 10 and a negative ratio less

than 0.1 provide convincing diagnostic evidence. A positive likelithood ratio of greater
than 5 and a negative likelihood ratio of less than 0.2 provide strong diagnostic evidence
(Medical Services Advisory Committee, 2005). Bayes’ theorem indicates that the post-test
odds of a condition are equal to the pre-test odds of the condition multiplied by the
likelihood ratio. The post-test probability of a condition can be determined for any given
pre-test probability using this approach.

SROC methodology

The summary receiver operating characteristic (SROC) approach (Moses et al 1993) is
used to compare overall diagnostic accuracy of different tests—or the extent to which
accuracy depends on study characteristics. The methodology follows Irwig et al (1995)
whereby the logits of true positive rate (IPR) and false positive rate (FPR) are calculated,
their difference (D = logit TPR — logit FPR) and sum (S = logit TPR + logit FPR) are
also calculated. A regression model is fitted to the straight lines where D is the outcome
and S is the explanatory variable. The model can be fitted with or without weights
(inverse variance, variance of the diagnostic log odds ratio D = logit TPR — logit FPR).
The axes have the following interpretations: the difference in the logits is the log of the
diagnostic odds ratio, and the sum of the logits is a marker of diagnostic threshold.

The summary ROC curve is produced by applying regression coefficients to ROC
dimensions.
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Investigating sources of heterogeneity

The Littenberg-Moses regression method is extended to examine the impact on accuracy
of potential confounders by adding a covariate to the regression equation.

The exponential of each of these terms estimates multiplicative increases in diagnostic
odds ratios for each factor.

Heterogeneity in threshold

The SROC approach can also be extended to examine effect on diagnostic threshold, in
particular differences in thresholds between potential covariates or study characteristics.
S is a measure of the threshold for classifying a test as positive, which has a value of 0
when sensitivity equals specificity. The value of S becomes positive when a threshold is
used that increases sensitivity (decreases specificity) and becomes negative when a
threshold is used that decreased sensitivity (increases specificity).

Diagnostic summary measures

Forest plots of the likelihood ratios and SROC cutrves are presented using the graphical
output of the Meta-disc” program. Graphical output was customised for this assessment.

During the calculation of summary diagnostic measures; studies with zero values were
re-calculated with inclusion of 0.5 to each of the diagnostic outcomes—true positive,
false positive, true negative, false, negative.
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Appraisal of the evidence
Appraisal of the evidence was conducted at three stages:

Stage 1: Appraisal of the applicability and quality of individual studies included in the

review

Stage 2: Appraisal of the precision, size and clinical importance of the primary
outcomes used to determine the safety and effectiveness of the test

Stage 3: Integration of this evidence in order to draw conclusions about the net
clinical benefit of the index test in the context of Australian clinical practice.

Appraisal of the quality and applicability of individual studies
The quality and applicability of the included studies was assessed according to
pre-specified criteria according to the study design (Appendix G).

Ranking the evidence
Studies evaluating the direct impact of the test or treatment on patient outcomes were

ranked according to the study design, using the levels of evidence designated by the
National Health and Medical Research Council NHMRC) (Table 6).

Table 6 NHMRC levels of evidence for studies of effectiveness

Level of evidence Study design
I Evidence obtained from a systematic review of level Il studies
Il Evidence obtained from properly designed randomised controlled trials

-1 Evidence obtained from well-designed pseudo-randomised controlled trials (alternate allocation
or some other method)

1I-2 Evidence obtained from comparative studies with concurrent controls: non-randomised
experimental trials, cohort studies, case-control studies, or interrupted time series with a control
group

-3 Evidence obtained from comparative studies without concurrent controls: historical control
studies, two or more single-arm studies, or interrupted time series without a parallel control
group

v Evidence obtained from case series, either post-test or pre-test/post-test outcomes
Source: NHMRC, 2005

Studies of diagnostic accuracy were ranked according to the NHMRC levels of evidence
for diagnoses are shown in Table 7.
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Table 7 NHMRC levels of evidence for diagnosis

Level of evidence Study design
I Evidence obtained from a systematic review of level Il studies

Il Evidence obtained from studies of test accuracy with: an independent blinded comparison with
a valid reference standard, among consecutive patients with a defined clinical presentation

1I-1 Evidence obtained from studies of test accuracy with: an independent blinded comparison with
a valid reference standard, among non-consecutive patients with a defined clinical presentation

1I-2 Evidence obtained from studies of test accuracy with: a comparison with reference standard
that does not meet the criteria required for level Il or lll-1 evidence

-3 Evidence obtained from diagnostic case-control studies

v Evidence obtained from studies of diagnostic yield (no reference standard)

Source: NHMRC, 2005

Studies were also graded according to the pre-specified quality and applicability critetia,
as shown in Table 8.

Table 8 Grading system used to rank included studies
Validity criteria Description Grading system
Appropriate comparison  Did the study evaluate a direct comparison of the C1 direct comparison
index test strategy versus the comparator test CX other comparison
strategy?
Applicable population Did the study evaluate the index test in a population ~ P1 applicable

that is representative of the subject characteristics P2 limited
(age and sex) and clinical setting (disease

prevalence, disease severity, referral filter and P3 different population
sequence of tests) for the clinical indication of
interest?
Quality of study Was the study designed to avoid bias? Q1 high quality
High quality = no potential for bias based on pre- Q2 medium quality

defined key quality criteria Q3 poor reference standard

Medium quality = some potential for bias in areas oor qualit
other than those pre-specified as key criteria poor qually

. or insufficient information
Poor quality = poor reference standard and/or

potential for bias based on key pre-specified criteria

Expert advice

An advisory panel with expertise in perinatal care was established to evaluate the
evidence and provide advice to MSAC from a clinical perspective. In selecting members
for advisory panels, MSAC’s practice is to approach the appropriate medical colleges,
specialist societies and associations and consumer bodies for nominees. Membership of
the advisory panel is provided at Appendix B.
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Results of assessment

Is it safe?

An extensive literature search did not identify any safety data pertaining to fetal

fibronectin testing. Potential risks to patients are however expected to be minimal,
because the cervicovaginal sample required for fetal fibronectin testing is obtained with a
swab as part of a standard speculum examination.

Is it effective?

Summary

The summary diagnostic measures indicate that a negative fetal fibronectin
(fFN) test result from either pathology-based or point-of-care testing of
women in suspected preterm labour has moderate diagnostic value to
identify patients not at immediate risk of preterm delivery. The limited
quality and applicability of the included studies to Australian clinical practice
should be considered when interpreting the summary results.

Lack of evidence meant that informed conclusions could not be made about
the diagnostic accuracy of pathology-based or point-of-care fFN testing in
asymptomatic pregnant women at high risk of preterm delivery.

Based on the limited patient management data available, the value of fFN
testing in clinical decision-making in Australia remains uncertain.

Evidence of treatment effectiveness was not examined for patients in
suspected preterm labour because the intended purpose of the diagnostic
test in this population is to reduce unnecessary treatment of women with
false labour. It is unlikely that the introduction of fFN testing would identify
new patients to receive treatment for preterm labour. It is therefore unlikely
that the introduction of fFN testing would substantially decrease the
effectiveness of currently used treatments for the management of preterm
labour.

Treatment effectiveness was not examined in asymptomatic patients with a
high risk of preterm delivery because of insufficient evidence in relation to
diagnostic accuracy and change in patient management.

Fetal fibronectin test for predicting preterm labour
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Direct evidence

Does it improve health outcomes?

The literature search identified two studies that reported health outcomes of fetal
fibronectin testing for patients in suspected preterm labour (Grobman et al 2004; Plaut
et al 2003). Neither study was included as direct evidence because they were designed to
assess patient management and had limited applicability to the Australian setting.

Linked evidence

Diagnostic accuracy studies

The literature search for studies concerning diagnostic accuracy of fetal fibronectin
testing identified 41 studies that were eligible for review. These studies included nine
systematic reviews and 32 primary studies.

Systematic reviews

The evaluation of fetal fibronectin testing’s diagnostic accuracy for preterm birth in
suspected and/or asymptomatic high risk pregnant women considered evidence
presented in nine systematic reviews. The characteristics of these reviews are described in
Appendix C. A tenth systematic review identified in the literature search could not be
retrieved (Hayes 2000).

Assignment of quality criteria confirmed that two systematic reviews (AHRQ 2000,
Honest et al 2002) were classified as high quality. A systematic review by Chien et al
(1997) was found to provide medium quality—the scope and description of the literature
search was limited. The remaining six systematic reviews were considered to be low
quality—they had limitations in scope and inadequate methodologies (Faron et al 1998,
ICSI 2000, Lamont et al 2003, Leitich et al 1999, Leitich et al 2003, Revah et al 1998).

A breakdown of the quality of the systematic reviews is outlined in Appendix C.

The AHRQ report (2000) did not present a statistical analysis of the results. Review of
individual studies’ results presented in the AHRQ (2000) report indicated that fetal
fibronectin had a good negative predictive value for diagnosing preterm delivery for
women in suspected preterm labour.

Honest et al (2002) presented a meta-analysis of the diagnostic accuracy of fetal
fibronectin testing as both summary likelihood ratios (LR) and summary receiver
operating characteristic (SROC) curves. The fetal fibronectin test was found to be
moderately effective in the diagnosis of preterm delivery within 7—10 days for women in
suspected preterm labour (LR+ 5.4, LR— 0.3). The test accuracy was less effective in the
diagnosis of preterm delivery before 34 weeks (LR+ 3.6, LR— 0.3) or 37 weeks (LR+ 3.3,
LR- 0.5) gestation among women in suspected preterm labour. Honest and colleagues
(2002) were unable to explain detected heterogeneity using meta-regression. Analysis
revealed a number of data extraction errors that may have affected the conclusion of the
meta-analysis.
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Chien et al (1997) examined the diagnostic accuracy of fetal fibronectin using summary
likelihood ratios in their review, which was classified as medium quality. This meta-
analysis found the fetal fibronectin test to be moderately effective in diagnosing preterm
delivery within seven days (LR+ 5.0, LR— 0.2). The test was less effective in diagnosing
preterm delivery before 34 weeks (LR+ 2.6, LR— 0.2) or 37 weeks (LR+ 4.6, LR— 0.5)
gestation among women in suspected preterm labour. The authors also reported
likelihood ratios for asymptomatic high risk patients to diagnose preterm delivery before
34 weeks (LR+ 2.4, LR— 0.6) or 37 weeks (LR+ 2.0, LR— 0.4) gestation. Chien and
colleagues (1997) applied meta-regression analysis but were unable to explain detected
heterogeneity.

The systematic reviews contained sub-optimal diagnostic accuracy quality (lower than
level IT evidence, NHMRC 2005). This may limit the validity of conclusions made in
relation to the current research questions.

Summaries of reported relevant results from the systematic reviews are presented in
Appendix C. Results for biological markers, other than fetal fibronectin, and for low-
risk or unsorted asymptomatic women, were not summarised. Three systematic reviews
did not present meta-analyses of included studies results (AHRQ 2000, ICSI 2000,
Lamont et al 2003).

Primary studies

There were 32 primary studies identified among the 41 eligible for review that examined
the diagnostic accuracy of fetal fibronectin testing. Summaries of study designs and
outcomes, population and test characteristics, and an assessment of study quality and
applicability for all diagnostic accuracy studies used in the assessment are presented in
Appendix C. The confounding factors reported in the included diagnostic accuracy
studies are also summarised. Separate examinations of diagnostic accuracy were made for
pregnant women in suspected preterm labour and asymptomatic pregnant women at high
risk of preterm delivery.

Pregnant women in suspected preterm labour

Evaluation of the diagnostic performance of fetal fibronectin testing relative to current
clinical practice among patients in suspected preterm labour was identified in 27 studies.
Diagnostic accuracy of pathology-based fetal fibronectin testing was evaluated in 21
studies; another six studies evaluated the diagnostic accuracy of point-of-care fetal
fibronectin testing.
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Pathology testing

Study characteristics

There were 21 studies identified that investigated the diagnostic accuracy of fetal
fibronectin pathology testing of pregnant women in suspected preterm labour. Of these,
studies by Grandi et al (1996) and Tekesin et al (2005) were classified as high quality and
limited applicability. The characteristics of these studies are presented in Table 9.

Both studies applied blinded prospective designs and enrolled consecutive patient
cohorts. The studies included patients on the basis of uterine contraction with or without
cervical changes. Applicability of these studies was limited by inclusion of patients tested
after 34 weeks gestation—a period outside the targeted population’s timeframe.

Grandi et al (1996) used a test that has been superseded. Results are likely to have limited
applicability in the Australian setting.

Table 9 Characteristics of the best available evidence for the use of pathology-based fetal
fibronectin testing for pregnant women in suspected preterm labour
Author Study design Patients (N) Test characteristics Study quality?
(year)
Country
Grandi (1996) Prospective, Singleton gestation patients Sample from the cervix Level Il
Argentina consecutive patient with uterine contractions using an ELISA P2 Q1
enrolment ; '
Intact membranes and (single test) Applicabilitv:
Blinded comparison  cervical dilation < 3 cm Upi e I/I}; o
to reference - nknownjobsolete
Gestational age 24-36 ' .
standard w::kz 'anﬁa; age flt.)ronectln test |
Sep 1995-Dec 1995 Timeframe of testing
Tekesin Prospective, Singleton gestation patients  Sample from the cervix Level Il
(2005) consecutive patient  with uterine contractions using the TLI(IQ)™ system p, Q1
Germany enrolment Intact membranes and (single test)

Applicability:
Blinded comparison  cervical dilation < 3 cm ofamo:
to reference Gestational age 24-35
standard weeks (170)

Nov 2001-Jan 2004

Timeframe of testing

aAccording to criteria outlined in Table 7, Table 8 and Appendix G

Of the other 19 studies identified, all were regarded as medium quality and of limited
applicability. Characteristics of these studies are reported in Table 10. Only one of these
studies was found to use a currently available test: most used superseded fetal fibronectin
tests, or the test type was insufficiently described to permit comparison. Differences in
testing timeframes, presenting symptoms and degree of cervical dilation may affect the
applicability of the results to the targeted population.

Studies by Morrison et al (1993) and Rinehart et al (2001) included patients with
diagnoses of false labour in women presenting with symptoms of preterm labour.
The effect of applicability of these studies to the target population is unknown.

Studies by Rizzo et al (1996, 1997) present overlapping patient groups. This assessment
refers to statistical analyses of the summary diagnostic measures from the 1997 study.
Exception occurs where significant differences were found when compared with results
from the 1996 study. Analyses for each study are presented in this instance.
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Table 10

Characteristics of included studies providing evidence for the use of pathology-based fetal
fibronectin testing among pregnant women in suspected preterm labour

Author (year)  Study design Patients (N) Test characteristics  Study quality?
Country
Bartnicki Prospective, non-  Unspecified gestation Sample from the Level IlI-1
(1996) consecutive patient patients with TPL symptoms  posterior fornix using P2 Q2
enrolment the Fetal Fibronectin '
Germany , _ Intact membranes and Enzyme Applicability: Unknown/obsolete
Blinded comparison cervical dilation < 2 cm fib tin test
|mmun0assayTM Ipronectin tes
to reference Gestational age 22-35 (single test) N
standard weeks (112) 9 Cervical dilation < 2 cm
Timeframe of testing
Quality: Non-consecutive
enrolment
Burrus (1995)  Prospective, non-  Unspecified gestation Sample from the Level IlI-1
USA consecutive patient patients.with uterine cervix using an ELISA P2, Q2
enrolment contractions (single test) o
. . 9 Applicability: Unknown/obsolete
Blinded comparison Intact membranes and fibronectin test
to reference cervical dilation <3 cm Timef ftesti
standard Gestational age 22-35 |me.rame oriesing .
Feb 1994-Oct 1994 weeks (45) Quality: Non-consecutive
enrolment
lams (1995)  Prospective, non-  Unspecified gestation Sample from the Level l1I-1
consecutive patient patients with TPL symptoms  exocervix or posterior
USA S P2,Q2
enrolment Intact membranes and fornix using an ELISA

Blinded comparison
to reference
standard

cervical dilation < 3 cm
Gestational age 24-34

weeks (192)

(single test)

Applicability: Unknown/obsolete
fibronectin test

Quality: Non-consecutive
enrolment

Inglis (1994)°
USA

Prospective, non-
consecutive patient
enrolment

Blinded comparison
to reference
standard

Singleton gestation patients

with TPL diagnoses
Intact membranes

Gestational age < 37
weeks (38)

Sample from the

endocervix or posterior

fornix using an ELISA
(single test)

Level lII-1
P2, Q2

Applicability: Unknown/obsolete
fibronectin test

Unclear cervical dilation
Unclear testing timeframe

Quality: Non-consecutive
enrolment

Irion (1995) Prospective, non-  Unspecified gestation Sample from the Level l1I-1
Switzerland consecutive patient patients.with uterine endocervix using an P2, Q2
enrolment contractions ELISA Aoplicabilitv: Unknown/obsolet
cability: Unknown/obsolete
Blinded comparison Intact membrane and cervical (single test) _pplcabiily W
" fibronectin test
to reference dilation <2 cm Cervical dilation < 2
<
standard Gestational age 24-36 ervical diation < 2 cm
weeks (64) Timeframe of testing
Quality: Non-consecutive
enrolment
Langer (1997) Prospective, non-  Unspecified gestation Sample from the Level l1I-1
France consecutive patient patients with uterine endocervix or P2 Q2

enrolment

Blinded comparison
to reference
standard

Feb 1994-May
1995

contractions

Intact membrane and cervica

dilation <2 cm

Gestational age 24-34

weeks (61)

exocervix using an

| ELISA

(single test)

Applicability: Unknown/obsolete
fibronectin test

Cervical dilation <2 cm

Quality: Non-consecutive
enrolment
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Author (year)  Study design Patients (N) Test characteristics  Study quality?

Country
La Shay Prospective, non-  Singleton gestation patients ~ Sample from the Level IlI-1
(2000) consecutive patient with uterine contractions endocervix or posterior P2 Q2
enrolment fornix using the Fetal '
USA . . Intagt mer.nb.ranes and Fibronectin Enzyme ~ Applicability: Unknown/obsolete
Blinded comparison cervical dilation < 3 cm - :
™ fibronectin test
to reference Gestational aqe 2434 Immunoassay
standard estkatlo1n1a8 age 4~ (single test) Quality: Non-consecutive
weeks (118) enrolment
Lockwood Prospective, non-  Unspecified gestation Sample from the Level l1I-1
(1991) consecutive patient patients with uterine cervix or posterior
) S P2,Q2
USA enrolment contractions fornix g;mg the ROM- Aoplicabilt:
Blinded comparison Intact membranes check™ {single test) Up ﬁ } }; ete fib i
to re;erznce Gestational age <37 ter;t nown/opnsolete Tibronectin
standar weeks (117)
Unclear cervical dilation
Unclear testing timeframe
Quality: Non-consecutive
enrolment
Malak (1996)c Prospective, non-  Singleton gestation patients  Sample from the Level IlI-1
consecutive patient with TPL symptoms exocervix or posterior
UK enrolment fornix using an ELISA P2, Q2
Blinded . Intagt nRZTbraneszand inl Applicability: Unknown/obsolete
t0|?ef2re(r:]c())r:panson cervical dilation <2 cm (single test) fibronectin test
Gestational age 24-34 Cervical dilation < 2 cm
standard weeks (112) Ical difat
Quality: Non-consecutive
enrolment
Morrison Prospective, non-  Singleton gestation patients  Sample from the Level lll-1
(1993)¢ consecutive patient with uterine contractions exocervix using an
enrolment ELISA P2, Q2
USA | _ Intact membranes and , Applicability: Unknown/obsolete
Blinded comparison cervical dilation < 1 cm (single test) fibronectin test
to reference Gestational age 24-36 o
standard weeks (28) Cervical dilation < 1 cm
Timeframe of testing
Quality: Non-consecutive
enrolment
Peaceman Prospective, non-  Singleton, twin or triplet Sample from the Level l1I-1
(1997) consecutive patient gestation patients with TPL  posterior fornix using
P2, Q2
USA enrolment symptoms an ELISA o
. . . Applicability: Unknown/obsolete
Blinded comparison Intact membranes and (single test) - .
e fibronectin test
to reference cervical dilation < 3 cm Timef ftesi
meframe of testin
standard Gestational age 24-35 I ) "9 .
weeks (763) Quality: Non-consecutive
enrolment
Rinehart Prospective, non-  Singleton or twin gestation ~ Unclear Level IlI-1
(2001)d consecutive patient patients with TPL symptoms P2 Q2
enrolment '
USA . - Intact membranes and Applicability: Unknown/obsolete
{30||rr1:fzsef](():2panson cervical dilation <2 cm fibronectin test
Gestational age 24-34 Cenvical dilation < 2
Mar 1998-Jun 1999 Quality: Non-consecutive
enrolment
Rizzo (1996)¢  Prospective, non-  Singleton gestation patients  Sample from the Level IlI-1
Italy consecutive patient with uterine contractions exocervix or the P2, Q2
eqrolment ' Intact membranes and posterior fornix using Applicab{lity: Unknown/obsolete
Blinded comparison o ial dilation < 3 cm an ELISA fibronectin test
to reference ) (single test) Timeframe of testing
standard Gestational age 24-36 Quality: Non-consecutive
weeks (108) enrolment

Jan 1993-Sep 1995
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Author (year)  Study design Patients (N) Test characteristics ~ Study quality?
Country
Rizzo (1997)¢  Prospective, non-  Singleton gestation patients ~ Sample from the Level IlI-1
Italy consecutive patient with uterine contractions exocervix or the P2 Q2
enrolment posterior fornix using '
, . Intagt mer.nb.ranes and an ELISA Applicability: Unknown/obsolete
Blinded comparison cervical dilation < 3 cm fibronectin test
to reference : (single test)
Gestational age 24-36 . .
standard szkz'&”oa&age T|me.frame of testing |
Jan 1994-Sep 1996 Quality: Non-consecutive
enrolment
Rozenberg Prospective, non-  Unspecified gestation Sample from the Level lll-1
(1996)° consecutive patient patients with uterine posterior fornix using P2 Q2
France enrolment contractions the Fetal Fibronectin T
. . Enzyme Applicability: Unknown/obsolete
Blinded comparison Intact membranes ™ fibronectin test
to reference Gestational age 24-34 Immunoassay
standard weeks (56) (single test) Unclt?ar cervical d|Iat|9n
Oct 1993-Mar 1994 Quality: Non-consecutive
enrolment
Rozenberg Prospective, non-  Singleton gestation patients ~ Sample from the Level IlI-1
(1997) consecutive patient with uterine contractions posterior fornix using P2 Q2
enrolment the Fetal Fibronectin '
France , . Intagt membranes and Enzyme Applicability: Unknown/obsolete
Blinded comparison cervical dilation <2 cm ™ fibronectin test
to reference , Immunoassay
Gestational age 24-34 i Cervical dilation <2 cm
standard weeks (76) (single test) ‘ .
Sep 1994-Jun 1995 Quality: Non-consecutive
enrolment
Schmitz Prospective, non-  Singleton gestation patients  Sample from the Level l1I-1
(2006) consecutive patient with uterine contractions posterior fornix using a P2 Q2
enrolment ELISA '
France . . Intagt mer.nb.ranes and . Applicability: Unknown/obsolete
Blinded comparison cervical dilation <3 cm (single test) fibronectin test
to reference :
Gestational 18-35 . .
standard szkzlfe’nsag)age Tlme.frame of testing .
Jan 1997-May 2000 Quality: Non-consecutive
enrolment
Skoll (2006)  Prospective, non-  Singleton, twin or triplet Sample from the Level l1I-1
Canad consecutive patient gestation patients with TPL  posterior fornix using P2 Q2
anaca enrolment diagnoses the TLI(IQ)™ system @
, . ) Applicability: Unclear cervical
Blinded comparison Intact membranes (single test) dilation
to reference .
standard Gestkat|o1n4al age 24-34 Quality: Non-consecutive
weeks (149) enrolment
Zamora Prospective, non-  Unspecified gestation Sample from the Level lll-1
(2000) consecutive patient patients with uterine exocervix using an P2 Q2
Venezuela enrolment contractions ELISA p ' icabiltv: Unknowniobsolel
icability: Unknown/obsolete
Double blind Intact membranes (single test) PP Y

Gestational age 28-36
weeks (22)

fibronectin test
Timeframe of testing
Unclear cervical dilation

Quality: Non-consecutive
enrolment

Abbreviations: ELISA, enzyme-linked immunosorbent assay; NR, not reported; TPL, threatened preterm labour
aAccording to criteria outlined in Table 7, Table 8 and Appendix G

b Subgroup of patients with symptoms of suspected preterm labour.

¢ Subgroup of patients enrolled between 24-34 weeks gestation.

dEnrolled patients with diagnoses of false labour.

eRizzo et al (1996) and Rizzo et al (1997) had overlapping patient cohorts.
Note: In this current review threatened preterm labour is termed suspected preterm labour.
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A summary of the sensitivity, specificity, predictive values and diagnostic accuracy for
each of these studies is presented in Appendix C.

The high quality study by Tekesin et al (2005) examined the outcome of births within
seven days of testing. The authors reported prevalence of 7 per cent and diagnostic
accuracy of 77 per cent (PPV 20%, NPV 98%, Sn 82%, Sp 77%). When the outcomes of
births within 14 days of fetal fibronectin testing were examined, the prevalence increased
to 9 per cent and the diagnostic accuracy rose to 80 per cent (PPV 30%, NPV 98%,

Sn 88%, Sp 79%). When assessing the outcome of preterm birth before 37 weeks
gestation, both prevalence and diagnostic accuracy increased to 27 per cent and 83 per
cent respectively (PPV 67%, NPV 89%, Sn 69%, Sp 88%).

The high quality study by Grandi et al (1996) examined the effect of fetal fibronectin
testing in birth outcomes before 37 weeks gestation. The authors reported prevalence of
31 per cent and diagnostic accuracy of 50 per cent (PPV 31%, NPV 69%, Sn 50%,

Sp 50%).

Summary statistics *

A summary of the diagnostic accuracy of pathology based fetal fibronectin testing is
displayed as summary receiver operating characteristic (SROC) curves for outcomes of
preterm delivery within seven days of testing, and within 14 days of testing (Appendix
C). The area under curve (AUC) was similar for preterm delivery within seven days of
testing and preterm delivery within 14 days of testing (0.88, 0.90 unweighted AUC
respectively). The test threshold for the outcome of preterm birth within seven days of
testing was heterogenous. This indicates that other summary diagnostic measures for
outcomes of preterm births within seven days of testing should be interpreted cautiously.

A summary diagnostic odds ratio (DOR) was calculated for the pathology based fetal
fibronectin test studies. The pooled DOR for the assessment of preterm delivery risk
within seven days of testing was 17.77 (95% CI: [11.49, 27.49]); and for the assessment of
preterm delivery risk within 14 days of testing the summary DOR was 19.81 (95% CI:
[11.94, 32.80]).

Forest plots are presented for the positive and negative likelihood ratios of preterm
delivery outcomes within seven days of pathology-based fetal fibronectin testing. Using a
fixed-effects model, the summary likelihood ratio for a positive result was 4.44 (95% CI:
[3.87, 5.10]) (Figure 4). A similar model was applied to calculate a summary likelihood
ratio for a negative result: 0.26 (95% CI: [0.19, 0.36]) (Figure 5).

! Additional analyses for predicting preterm birth before 37 weeks gestation ate presented in Appendix C. The data
set was too small to achieve reliable calculations of summary diagnostic measures for outcomes of preterm deliveries
before 34 weeks gestation.
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Positive LR (95% Cl)

o Bartnicki (1996) 2.85 (1.59-5.10)
. lams (1995) 5.17 (3.66-7.30)
i — Malak (1996) 8.16 (4.20- 15.87)
@ Peaceman (1997) 495 (3.96-6.18)
@ Rinehart (2001) 3.70 (2.35-5.81)
® Schmitz (2006) 391 (2.96-5.17)
| Skoll (2006) 5.36 (3.33-8.64)
& Tekesin (2005) 352 (2.36-5.23)
i
i
!‘i Fixed Effects Model
Pooled Positive LR = 4.44 (3.87 to 5.10)
0.01 1 100.0
Positive LR

Figure 4 Summary positive likelihood ratios (fixed effects) for the diagnostic accuracy of pathology-
based fetal fibronectin testing among women in suspected preterm labour for assessment
of preterm delivery risk within seven days of testing

Negative LR (95% ClI)

‘. Bartnicki (1996) 0.24 (0.02-2.97)
*—— lams (1995) 0.09 (0.01-0.58)
— Malak (1996) 0.22 (0.06-0.77)

—— Peaceman (1997) 0.16 (0.06 - 0.45)

TS Rinehart (2001) 0.51 (0.33-0.78)

— & Schmitz (2006) 0.22 (0.09-0.54)
e Skoll (20086) 0.24 (0.09- 0.65)
— Tekesin (2005) 0.24 (0.07-0.83)
o
’L.j Fixed Effects Model
Pooled Negative LR = 0.26 (0.19 to 0.36)
0.01 1 100.0
Negative LR

Figure 5 Summary negative likelihood ratios (fixed effects) for the diagnostic accuracy of pathology-
based fetal fibronectin testing among women in suspected preterm labour for assessment
of preterm delivery risk within seven days of testing

Forest plots are also presented for positive and negative likelihood ratios for preterm
delivery outcome within 14 days of fetal fibronectin pathology-based testing (Figure 6
and Figure 7, respectively). The summary likelihood ratios were 4.66 (95% CI: [3.94,
5.52]) for a positive result and 0.24 (95% CI: [0.16, 0.36]) for a negative result.
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Bartnicki (1996) 391 (2.50-6.12)
lams (1995) 426 (2.77-6.54)
Malak (1996) 9.18 (4.64-18.18)
Peaceman (1997) 489 (3.90-6.13)
Tekesin (2005) 421 (2.94-6.03)

Fixed Effects Model
Pooled Positive LR = 4.66 (3.94 to 5.52)

0.01

1

Positive LR

100.0

Figure 6 Summary positive likelihood ratios for the diagnostic accuracy of pathology-based fetal
fibronectin testing for assessment of preterm delivery risk within 14 days of testing

Negative LR (95% CI)

—— Bartnicki (1996) 0.22 (0.08-0.63)
; } lams (1995) 0.37 (0.21-0.66)
— Malak (1996) 020 (0.06-0.70)
@ Peaceman (1997) 0.20 (0.09-0.4%5)
—‘—'— Tekesin (2005) 0.16 (0.04-0.58)
| |
i
’L‘j Fixed Effects Model
Pooled Negative LR = 0.24 (0.16 to 0.36)
0.01 1 100.0
Negative LR

Figure 7 Summary negative likelihood ratios for the diagnostic accuracy of pathology-based fetal
fibronectin testing for assessment of preterm delivery risk within 14 days of testing

The Littenberg-Moses regression method was applied to evaluate characteristics of
gestational age, cervical dilation and presenting symptoms of the diagnostic accuracy of
pathology-based fetal fibronectin testing for delivery within seven days of testing.
These characteristics were unable to explain the heterogeneity found in the data sets.

The summary diagnostic measures indicated that a negative pathology-based fetal
y diag & P gy
fibronectin test result for predicting preterm labour in women where it is suspected
P gPp P
provides moderate diagnostic value to assess preterm delivery risk within seven or 14
days of testing. The limited applicability of the included studies to Australian clinical
practice should be considered when interpreting the summary results.
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Point-of-care testing

Study characteristics

Coleman et al (1998) and Volumenie et al (2001) investigated the diagnostic accuracy of
fetal fibronectin testing at the point-of-care among women in suspected preterm labour.
These studies were classified as high quality; their characteristics are presented in Table
11. These were blinded prospective studies using consecutively enrolled patient cohorts.
Neither study used a currently available fetal fibronectin test. The patient population
reported in the Coleman et al (1998) study corresponded with this assessment’s target
population. Volumenie et al (2001) recruited patients outside the target timeframe
(between 24—34 weeks gestation) and recruited patients whose cervical dilation (< 4 cm)
differed from the target population (< 3 cm). The differences in test and patient
characteristics may affect the applicability of these studies.

Table 11 Characteristics of the best available evidence for the use of point-of-care fetal fibronectin
testing for women in suspected preterm labour

Author (year) Study design Patients (N) Test characteristics  Study quality?
Country
Coleman Prospective, consecutive Singleton or twin gestation patients with Sample from posterior Level I
(1998) patient enrolment uterine contractions or threatened fornix using a P2 Q1
New Zealand  Blinded comparison to preterm labour diagnoses prototype of the Aoplicabilit:
i ty:
reference standard Intact membranes and cervical dilation QuiKcheck™ assay  APPICADILLY.
(single test) Unknown/obsolete

May 1996-June 1997 ~ <3°m

fib tin test
Gestational age 24-34 weeks (121) foronectin tes

Volumenie Prospective, consecutive Patients with singleton gestation with ~ Sample from the Level I
(2001) patient enrolment uterine contractions cervix using the P2 Q1
France Blinded comparisonto  Intact membranes and cervical dilation ROMt')CheCKTM Applicabilty:
reference standard <4.cm membrane '
Immunoassay Unknown/obsolete

Jan 1998-Dec 1998 Gestational age 24-36 weeks (130) (single test) fibronectin test

Cervical dilation
<4.cm

Timeframe of
testing

aAccording to criteria outlined in Table 7, Table 8 and Appendix G.
Note: In this current review threatened preterm labour is termed suspected preterm labour.

Coleman et al (1998) expressed concern about the effect of inter-observer variation on
the interpretation of point-of-care test results. Inter-observer variation could potentially
affect the diagnostic accuracy of the point-of-care test and this should be taken into
account when interpreting the diagnostic accuracy of point-of-care fetal fibronectin
testing.

Coleman et al (1998) reported prevalence of 12 per cent and diagnostic accuracy of 82
per cent (PPV 37%, NPV 95%, Sn 67%, Sp 84%) for preterm birth within seven days of
fetal fibronectin testing. Exclusion of patients with medically indicated preterm birth
from analyses caused the prevalence rate to drop to 10 per cent; sensitivity, NPV and
diagnostic accuracy increased to 83, 98 and 84 per cent respectively.

Coleman et al (1998) also reported outcomes of preterm birth before 34 weeks gestation.
The authors reported prevalence of 16 per cent and diagnostic accuracy of 79 per cent
(PPV 37%, NPV 90%, Sn 53%, Sp 83%) for point-of-care fetal fibronectin testing.
Volumenie et al (2001) also reported outcomes of preterm birth before 37 weeks
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gestation. They reported prevalence of 27 per cent and diagnostic accuracy of 49 per cent
(PPV 19%, NPV 69%, Sn 28%, Sp 57%) for point-of-care fetal fibronectin testing.

Another four studies categorised as medium quality and/or limited applicability were also
identified. Characteristics of these studies are described in Table 12. None of these
studies used a point-of-care fetal fibronectin test that is currently available.

They therefore have limited applicability in the current Australian setting.

Parker et al (1995) recruited patients on the basis of a broad range of preterm labour
symptoms. The remaining three studies in the medium quality and/or limited
applicability category recruited patients on the basis of uterine contractions with or
without cervical changes. All of these studies included patients tested outside the
timeframe indicated for the target population. Two of the studies included patient groups
with cervical dilations that differed from the target population. The study by Senden et al
(1996) included patients who were < 4 cm dilated; Parker et al (1995) included patients
who were < 2 cm dilated. The testing timeframe and degree of cervical dilation may both
affect applicability of results to the targeted population.
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Table 12

Characteristics of included studies providing evidence for the use of point-of-care fetal

fibronectin testing for women in suspected preterm labour

Author (year) Study design Patients (N) Test characteristics ~ Study quality?

Country

Benattar Prospective,  Patients with singleton or twin Sample from exocervix  Level llI-1

(1997) non- gestations and uterine contractions or posterior fornix using P2 Q2
consecutive ; a solid immunogold T

France patient :jn”t:ttl:ct)rr]n fn;t():rr?]nes and cenvica assay (single test) Applicability:
enrolment , Unknown/obsolete
Blinded Gestational age 24-36 weeks (124) fibronectin test
comparison to Timeframe of testing
reference Quality:
standard Non-consecutive enrolment

Parker (1995) Prospective,  Patients with singleton gestations ~ Sample from the Level II-1

Australia non- patients and threatened preterm  exocervix or posterior P2 Q2
consecutive  labour diagnoses fornix using the Fetal T
patient Intact membranes and cervical Fibronectin Membrane ~ Applicability:
enrolment dilation < 2 cm Im.munoassayTM Unknown/obsolete
Blinded , (single test) fibronectin test
comparison to Gestational age 20-34 weeks (36) C‘ervical dilation < 9 em
reference Timeframe of testing
standard Quality:
Apr 1994 Non-consecutive enrolment
Dec 1994

Senden Prospective,  Patients with singleton gestations ~ Sample from the Level llI-1

(1996) non- and uterine contractions posterior fornix using the P2 Q2
consecutive : Fetal Fibronectin '

Scotland oatient Lr:lt:ttlzct) rr]niarzb‘r;a;?es and cervical Membrane Applicability:
enrolment ) Immunoassay™ Unknown/obsolete
Blinded Gestational age 25-35 weeks (25)  (single test) fibronectin test
Comparison to QeWicaI dilation <. 4cm
reference Timeframe of testing
standard Quality:

Non-consecutive enrolment

Tsoi (2006) Prospective,  Patients with singleton gestations ~ Sample from the Level l1I-1

UK and South "N and uterine contractions endocervix or posterior P2 Q2

Africa consecutive Intact membranes and cervical fornix using the Fetal i .
patient dilation < 3 cm Fibronectin Membrane ~ Applicability:
enrolment _ Immunoassay™ Unknown/obsolete
Blinded Gestational age 24-36 weeks (195) (single test) fibronectin test
comparison to Timeframe of testing
reference Quality:
standard Non-consecutive enrolment
Feb 2002-
June 2003

aAccording to criteria outlined in Table 7, Table 8 and Appendix G.
Note: In this current review threatened preterm labour is termed suspected preterm labour.

A summary of the sensitivity, specificity, predictive values and diagnostic accuracy of
each study is presented in Appendix C.
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Summary statistics °

A summary of the diagnostic accuracy of point-of-care fetal fibronectin testing is
presented as summary receiver-operating characteristic (SROC) curves for the outcome
of preterm delivery within seven days of testing (Appendix C). The area under the curve
(AUC) was 0.91 for the unweighted SROC curve, and 0.88 for the weighted (inverse
variance) SROC curve. A perfect test is indicated by AUC equal to 1 (MSAC, 2005).
Neither SROC curve detected heterogeneity in the test threshold.

The Littenberg-Moses regression method was used to examine the impact of cervical
dilation, gestational age and presenting symptoms of the diagnostic accuracy of fetal
fibronectin. None of these factors were found to have a significant effect on diagnostic
accuracy.

Because heterogeneity was not detected by SROC curves, a summary diagnostic odds
ratio (DOR) was also calculated. The summary DOR was 22.22 (95% CI: [9.20, 53.65]).
According to the guidelines for the assessment of diagnostic technologies (MSAC, 2005)
the magnitude of DOR > 1 reflects the strength of the technology to diagnose a
condition.

Forest plots are presented for the positive and negative likelihood ratios for the outcome
of preterm delivery with seven days of point-of-care fetal fibronectin testing. Results
from both the random and fixed effect models are presented since the positive likelihood
ratio data set was heterogenous. The summary likelihood ratios for a positive result were
3.56 (95% CI: [2.90, 4.30]) for a fixed effect model (Figure 8), and 4.64 (95% CI: [2.29,
9.40]) for a random effect model (Figure 9). The summary likelihood ratio for a negative
result was 0.21 (95% CI: [0.11, 0.40]) using a fixed effects model (Figure 10). The
guidelines for the assessment of diagnostic technologies (MSAC 2005) indicate that a
positive likelihood ratio > 5 and a negative likelihood ratio < 0.2 provide strong
diagnostic evidence for the value of a test.

2 The data set was too small to reliably calculate summary diagnostic measures for the outcomes of preterm delivery
within 14 days of testing, preterm delivery before 34 weeks gestation and preterm delivery before 37 weeks gestation.
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[
P Benattar (1997) 9.29 (5.06-17.06)
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I
u Fixed Effects Model
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0.01 1 100.0
Positive LR
Figure 8 Summary positive likelihood ratios (fixed effects) for the diagnostic accuracy of point-of-
care fetal fibronectin testing among women in suspected preterm labour for assessment of
preterm delivery risk within seven days of testing
Positive LR (95% CI)
I [
. Benattar (1997) 929 (5.06-17.06)
—— Coleman (1998) 416 (2.37-7.30)
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Figure 9 Summary positive likelihood ratios (random effects) for the diagnostic accuracy of point-of-

care fetal fibronectin testing among women in suspected preterm labour for assessment of
preterm delivery risk within seven days of testing
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Figure 10  Summary negative likelihood ratios (fixed effects) for the diagnostic accuracy of point-of-
care fetal fibronectin testing among women in suspected preterm labour for assessment of
preterm delivery risk within seven days of testing

The summary diagnostic measures indicated that negative point-of-care fetal fibronectin
test results to predict preterm labour in women where it is suspected, provides moderate
diagnostic value to assess risk of preterm delivery within seven days of testing. The
quality and applicability of the included studies should be considered when interpreting
the summary values.

Asymptomatic pregnant women at high risk of preterm delivery

The literature review identified five studies that provided diagnostic performance of fetal
fibronectin testing relative to current clinical practice in asymptomatic pregnant women
at high risk of preterm delivery. Of these, two studies evaluated the diagnostic accuracy
of point-of-care fetal fibronectin testing; and three evaluated the diagnostic accuracy of
pathology-based fetal fibronectin testing. There were no studies that provided
information about the incremental or replacement diagnostic value of fetal fibronectin
testing relative to cervical ultrasound in asymptomatic pregnant women at high risk of
preterm delivery.

Pathology testing

Literature searching identified three studies that were classified as medium quality and
limited applicability which investigated the diagnostic accuracy of fetal fibronectin
pathology-based testing without cervical ultrasound in asymptomatic pregnant women at
high risk of preterm delivery (Leeson et al 1996, Nageotte et al 1994, Morrison et al
1996). Characteristics of these studies are presented in Table 13. The studies applied
designs that were blinded and prospective with non-consecutively enrolled patient
cohorts. The risk factors in these studies are appropriate to the target population with the
exception that they included a small number of multiple gestations in the patient groups.

The applicability of these studies is limited by the use of fetal fibronectin tests not
currently available in Australia. The studies by Leeson et al (1996) and Nageotte et al
(1994) included patients tested after 33 weeks gestation, which is outside of the
timeframe for this assessment’s target population.
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Table 13 Characteristics of included studies providing evidence for the use of pathology-based fetal
fibronectin testing among asymptomatic pregnant women at high risk of preterm delivery

Author Study design Patients (N) Test characteristics  Study quality?
(year)
Country
Leeson Prospective, non-  Patients with singleton or ~ Sample from the Level l1I-1
(1996) consecutive patient  multiple gestations and posterior fornix using P2 Q2
UK enrolment history of prior spontaneous the Fetal Fibronectin T
Blinded comparison  Preterm birth, uterine Membrane Applicability:
to reference standard malformation or cervical Immunoassay™ Unknown/obsolete fibronectin
sutures ; test
. (2 week intervals) . )
Jul1992-Feb 1994 . tational age 24-34 Timeframe of testing
weeks (42) Quality:
Non-consecutive enrolment
Morrison Prospective, non-  Patients with singleton or ~ Sample from the Level l1I-1
(1996) consecutive patient  multiple gestations, with exocervix using an P2 Q2
USA enrolment history of prior spontaneous enzyme-linked T
Blinded comparison  Préterm birth, uterine immunoassay Applicabilty:
{o reference standard Malformation or history of - i e ety Unknown/obsolete fibronectin
second trimester abortions test
Gestational age 26-28 Quality:
weeks (85) .
Non-consecutive enrolment
Nageotte Prospective, non-  Patients with singleton, twin Sample from the Level IlI-1
(1994) consecutive patient  or triplet gestations and exocervix or posterior Q
USA enrolment history of prior spontaneous  fornix using the Fetal T
Blinded comparison  Peterm birth, uterine Fibronectin Membrane Applicability:
to reference standard malformation or cervical Immunoassay™ Unknown/obsolete fibronectin
sutures (1 week intervals) fest ,
Gestational age 24-34 Timeframe of testing
weeks (87) Quality:

Non-consecutive enrolment

aAccording to criteria outlined in Table 7, Table 8 and Appendix G.

A summary of the sensitivity, specificity, predictive values and diagnostic accuracy for
each of these studies is presented in Appendix C.

Summary diagnostic measures of pathology-based fetal fibronectin testing accuracy in
asymptomatic women at high risk of preterm delivery could not be calculated reliably
because of the small body of medium quality and limited applicability studies. Therefore,
no conclusions were made about the diagnostic accuracy of pathology fetal fibronectin
testing with or without cervical ultrasound.

Point-of-care testing

Studies by Bittar et al (1996) and Paternoster et al (2000); categorised as low quality and
limited applicability, investigated the diagnostic accuracy of fetal fibronectin point-of-care
testing without cervical ultrasound in asymptomatic pregnant women at high risk of
preterm delivery. The characteristics of these studies are presented in Table 14.

Bittar et al (19906) enrolled patients on the basis of histories of previous preterm births,
presence of a cervical cerclage or uterine malformation. Paternoster et al (2000) enrolled
patients with a much wider range of risk factors, including pre-eclampsia, placenta previa
and gestational hypertension. The effect these risk factors may have on determining
preterm delivery among high risk asymptomatic patients was unclear.
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The applicability of these studies is limited by their use of fetal fibronectin tests not
currently available in Australia. Bittar et al (19906) included patients tested outside the
timeframe for the target population. Results reported by Paternoster et al (2000) have
limited applicability due to imprecise reporting of sampling intervals for fetal fibronectin
testing.

Table 14 Characteristics of included studies for the use of point-of-care fetal fibronectin testing
among asymptomatic pregnant women at high risk of preterm delivery

Author (year) Study design  Patients (N) Test characteristics  Study quality?
Country
Bittar (1996)  Prospective, Singleton gestation patients witha ~ Sample from exocervix Level IlI-2
. non-consecutive  previous preterm birth, cervical using an solid
Brazil k ! ) . P2, Q3
patient enrolment cerclage, or uterine malformation immunogold assay Aplcabilty
Unblinded Gestational age 24-34 weeks (102) (2 week intervals) PpACAOIEY:
Jan 1994 Unknown/obsolete
an - fibronectin test
Jan 1995 Timeframe of testing
Quality:
Non-consecutive
enrolment
Unblinded
Paternoster Non-consecutive Singleton or multiple gestation Sample from the Level Ill-2
(2000) patient enrolment patients with a previous preterm birth, vagina using the Fetal P2 Q3
ltaly Unblinded cervical cerclage, uterine Fibronectin Membrane = "~
malformation, history of second Immunoassay™ Applicability:
trimester abortions, placenta previa, Unknown/obsolete
gestational hypertension, intrauterine fibronectin test
growth restriction, polydramnios, Unknown sampling
pre-eclampsia interval
Gestational age 24-34 weeks (120) Quality:
Non-consecutive
enrolment
Unblinded

aAccording to criteria outlined in Table 7, Table 8 and Appendix G.

A summary of the sensitivity, specificity, predictive values and diagnostic accuracy for
each of these studies is presented in Appendix C.

Summary diagnostic measures of the accuracy of point-of-care fetal fibronectin testing of
asymptomatic women at high risk of preterm delivery could not be calculated reliably
because of the small body of poor quality and limited applicability studies. Therefore, no
conclusions were made about the diagnostic accuracy of point-of-care fetal fibronectin
testing with or without cervical ultrasound.

Patient management

Randomised controlled trials

The literature review identified four randomised controlled trials (RCT's) that reported
the effects of fetal fibronectin testing to predict preterm labour on patient management
(Grobman et al 2004, Lowe et al 2004, Nguyen et al 2002, Plaut et al 2003). All studies

were conducted in North American settings, and did not apply to the Australian setting.
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The low levels of treatment reported in the current clinical practice arms of these trials
are a major deficit area. This contrasts directly with Australian standard care under which
almost all symptomatic patients are treated (advisory panel advice). The trial
characteristics and primary findings of these RCTs are presented in Appendix D.

Non-randomised studies

There were six studies identified that provided limited information about change in
patient management following fetal fibronectin testing (Abenheim et al 2005, Foxman et
al 2004, Joffe et al 1999, Musaad et al 2005, Parry et al 2006, Watson et al 1998). All six
studies included patients with suspected preterm labour symptoms. No studies were
identified that examined the effect of fetal fibronectin testing on patient management in
asymptomatic women at high risk of preterm delivery.

Quality and applicability

The study by Foxman et al (2004) included a physician survey that examined reasons for
requesting fetal fibronectin tests, and sought information about therapies considered
before fetal fibronectin tests were ordered. This study applied non-consecutive patient
enrolment; and gestational age at testing was outside the target population’s timeframe.
Analysis was based on a small subgroup of patients for whom both clinical data and
survey results were available. Patient population and fetal fibronectin test characteristics
reporting was inadequate and extrapolation between reported results and diagnostic
accuracy results were imprecise. The study was excluded from this review.

The remaining five studies were historical case controls that provided very limited patient
management evidence. These studies were included because more robust evidence was
scant.

Little insight into the potential change in management following the introduction of fetal
fibronectin testing is provided by Abenheim et al (2005) and Joffe et al (1999). This is
chiefly because the patient population analysed included patients normally considered
ineligible for fetal fibronectin testing. Inadequate patient characteristics reporting by
Parry et al (2006) meant that applicability to the target population could not be evaluated
with certainty.

Consequently, the studies by Abenheim et al (2005), Joffe et al (1999), Parry et al (20006)
and Foxman et al (2004) were not included in this review. Results of these studies are
summarised in Appendix D.

Studies by Musaad et al (2005) and Watson et al (1998) were conducted in New Zealand
and Australian settings respectively. Although they were categorised as lower quality
studies (historical case control), they had the highest applicability among the identified
patient management studies. These studies each compared management of patients in
suspected preterm labour at a time when fetal fibronectin testing was available, to a stage

immediately before the test’s introduction. Study characteristics are provided in
Table 15.

Musaad et al (2005) used the currently available TLITQ)™ system in a New Zealand
patient population who correspond with the target population (intact membranes,
cervical dilation < 3 cm, gestational age 24—34 weeks). The prevalence of preterm birth
before 37 weeks gestation (30—40%) is similar to the study populations described in the
diagnostic accuracy section. A hospital protocol was introduced concomitantly with fetal
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fibronectin testing for this study. The protocol stipulated that patients who were fetal
fibronectin positive were to be admitted to hospital and treated with nifedipine
(tocolytic), antibiotics and corticosteroids. Patients with negative results were discharged
and scheduled for follow-up within one week. Implementation of this protocol would
have influenced patient management so results should be interpreted cautiously.

Watson et al (1998) conducted their study in Australia and used the Fetal Fibronectin
Membrane Immunoassay™"'—a test that is no longer available in this country. This study
recruited a patient population that corresponded with the target population—intact
membranes, cervical dilation < 3 cm, gestational age 25-34 weeks. The prevalence of
preterm birth varied from 44 per cent among historical controls, to 18 per cent following
introduction of fetal fibronectin testing. The difference, however, was not significant.

A protocol to manage preterm labour was introduced in conjunction with fetal
fibronectin testing in this study. According to this protocol, patients who were fetal
fibronectin positive were treated with tocolytics (Indocid suppository or salbutamol
infusion), corticosteroids (betamethasone), vitamin K and narcotic analgesia (as needed).
Fetal fibronectin negative patients were treated with corticosteroids, vitamin K and
narcotic analgesia (as needed). The results of this study must be understood within the
context of the protocol introduction.

Table 15 Characteristics of studies included in the assessment of fetal fibronectin testing on patient

management
Author Study design Patients (N) Test characteristics
(year)
Country
Musaad Historical case- Patients with singleton or twin gestations and Sample from the exocervix or
(2005) control symptoms of threatened preterm labour posterior fornix using the
New Zealand Intact membranes and cervical dilation < 3 cm TLI(Q)™ system (single test)
Gestational age 24-34 weeks
Prevalence of preterm birth (< 37 weeks):
Cases 40% (30)
Controls 30% (30)
Watson Historical case- Patients with unspecified gestations and symptoms of Sample from the exocervix or
(1998) control threatened preterm labour posterior fornix using the Fetal
Australia Case recruitment:  Intact membranes and cervical dilation <3 cm Fibronectin M?r'\?brlane
July 1996 . Immunoassay™ (single test)
Gestational age 25-34 weeks
June 1997
Prevalence of preterm birth (< 37 weeks):
Cases 17.6% (17)
Controls 43.8% (32)

Note: In this current review threatened preterm labour is termed suspected preterm labour.

Changes in patient management resulting from the introduction of fetal fibronectin
testing reported by Musaad et al (2005) and Watson et al (1998) are provided in
Table 16.

Musaad et al (2005) noted a reduction of 40 per cent and 60 per cent respectively for
tocolytics and corticosteroid usage when fetal fibronectin was introduced. Watson et al
(1998) noted a 70 per cent reduction in use of tocolytics. Musaad et al (2005) reported a
non-significant reduction in the average length of hospital stay (approximately 0.7 days)
consistent with the introduction of fetal fibronectin testing. No significant differences in
in utero transfers were reported consistent with introduction of fetal fibronectin testing
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(Musaad et al 2005). It is noted that the average length of stay for fetal fibronectin
positive patients reported by Musaad et al (2005) was shorter than before the
introduction of fetal fibronectin testing. It is not clear whether this effect was caused by
the small sample size or a change in suspected preterm labour patient management.

Watson et al (1998) reported that 94 per cent of patients were treated with tocolytics and
corticosteroids in the period before fetal fibronectin testing became available. This is
comparable with treatment received by fetal fibronectin positive patients. It was reported
that two patients in the study, one who refused treatment, and another whose baby was a
footling breech presentation, skewed the result.

Table 16 Results of included studies in the assessment of fetal fibronectin testing on patient

management
Author Preterm birth  Study arm Tocolytic usage Corticosteroid ~ Mean length Transfers
(vear) definition n/N (%) usage n/N (%) of stay (days) n/N%
Musaad Unclear Historical 22/30 (73.3) 29/30 (96.7) 27+23 1/30 (3.3)
(2005) control
fFN positive 8/8 (100.0) 8/8 (100) 25+16 1/8 (12.5)
fFN negative 2/22 (9.1) 3/22 (13.6) 1.77 +1.34 0/22 (0.0)
Watson Included Historical 30/32 (93.8) 30/32 (93.8) - -
(1998) medically control
indicated birth
fFN positive 3/3 (100.0) 3/3 (100.0) - -
fFN negative 114 (7.1) 14/14(100.0) - -

Abbreviation: fFN, fetal fibronectin

These studies provide applicable, if limited, quality evidence demonstrating changes in
patient management from introduction of fetal fibronectin testing. These quality issues
mean that the degree of change in patient management, and any resulting value
associated with fetal fibronectin testing in clinical decision making, remain uncertain.

Treatment effectiveness

Treatment effectiveness evidence relating to patients in suspected preterm labour was
not examined. The fetal fibronectin diagnostic test is intended to reduce unnecessary
treatment, not to identify new cases, in this population. Current Australian clinical
practice is to treat almost all patients who present with symptoms of preterm labour
(expert opinion from the advisory panel). It is therefore unlikely that use of this test
would detect additional patients who would otherwise remain untreated. Introducing
fetal fibronectin testing would be unlikely to substantially decrease the effectiveness of
treatments currently used to manage preterm labour. There is evidence that existing
therapies are sufficient to effectively manage preterm labour.

Insufficient diagnostic accuracy and changes in patient management evidence concerning
asymptomatic patients at high risk of preterm delivery meant that treatment effectiveness
was not examined for this group.
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What are the economic considerations?

Summary

The financial impact of fetal fibronectin testing for women in suspected
preterm labour for Medicare Australia is estimated at between $1.66 million
and $3.04 million per year. The total costs for Medicare Australia would
depend on the combination of point-of-care and pathology testing performed
in practice.

The estimated savings for other healthcare funders managing patients in
suspected preterm labour are between $12 million and $16 million per year.
This saving would be driven by reduction in hospital admissions for women
with true negative fetal fibronectin test results.

Some uncertainty remains about potential savings associated with fetal
fibronectin testing for women in suspected preterm labour—savings would
be reduced where some women who test negative for fetal fibronectin were
admitted to hospital. In situations where women were admitted before fetal
fibronectin testing was performed, hospitalisation costs would not be
avoided, but could be reduced as a consequence of shorter stays.

The presented economic analyses do not represent potential savings from a
societal perspective, such as child care costs for siblings. Cost savings
resulting from fetal fibronectin testing could potentially be underestimated.

There was insufficient diagnostic accuracy and patient management evidence
to conduct economic analyses relating to asymptomatic patients at high risk
of preterm delivery.

Review of the literature identified five studies conducted in the Australian setting that
focused on the socio-economic costs associated with infants born before full term,
resource utilisation and use of fetal fibronectin testing for preterm labour (Giles et al
2000; Gill 2001; Ni Chuileannain et al 1998; Parker et al 1995; Watson et al 1998).
Studies comparing fFN testing with historical case-control groups are scant. No study
describing the economic impact of fetal fibronectin testing or its cost-effectiveness in
Australia was identified.

Gill (2001) assessed the socio-economic impact of preterm delivery in Australia,
focussing on costs associated with infants born before full term. In 1998, hospital
expenditure for neonatal care in NSW was reported at $145 million. This figure does not
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include costs of treating false or preterm labour or indirect costs for post-neonatal
treatment of extremely low birth weight infants or their mothers.

The description of resource utilisation associated with fetal fibronectin testing in
Australia was based on a blinded prospective study by Parker et al (1995). This study
included 36 women in suspected preterm labour before 34 weeks gestation in a tertiary
referral hospital. A third (33%, 12/36) of patients was transferred from metropolitan or
country hospitals to secure access tertiary neonatal care facilities, if necessary. Almost a
third (31%, 11/306) of the 36 women tested positive, and the remainder (69%, 25/30)
tested negative for fetal fibronectin. Steroids were administered to all women who tested
positive for fetal fibronectin (100%, n = 11), and to 80 per cent (n = 20) of women who
tested negative. Tocolytics were administered to 73 per cent (n = 8) versus 32 per cent
(n = 8), respectively. The difference in use of tocolytics was found to be significant

(p = 0.03). The study does not indicate existence of a historical control group.

Ni Chuileannain et al (1998) reported results of a subsequent unblinded study performed
in the same centre as Parker et al (1995). This retrospective audit examined fetal
fibronectin testing in 70 women with singleton gestations and preterm labour symptoms
before 34 weeks gestation. The study’s aims were to establish confirmation of the results
reported by Parker et al (1995) and to assess if knowledge of the test results influenced
patient management. The study does not indicate existence of a historical control group.

Ni Chuileannain et al (1998) reported that 20 women tested positive for fetal fibronectin
and 50 tested negative. A significant proportion of the study population (40%) was
transferred from other hospitals; 25 per cent of these women returned positive fetal
fibronectin test results and 75 per cent tested negative. Corticosteroids were administered
to all women who tested positive for fetal fibronectin, and to 29 per cent who tested
negative. Women who had glucocorticoid treatment initiated before referral and fetal
fibronectin testing were excluded from this analysis. Based on fetal fibronectin test
results, tocolytic treatment that was running on arrival at the hospital was ceased for two
women who tested positive (2/4), and for two other women who tested negative (2/8).
Opverall, tocolytic treatment was administered more often for women who tested positive
for fetal fibronectin than for women who tested negative (35% vs 12%).

Antenatal hospital stays were reported to be markedly, but not significantly, shorter for
women who tested negative for fetal fibronectin than for women whose results were
positive (mean: 45 vs 70 hours, median: 36 vs 48 hours) (Ni Chuileannain et al 1998).
Women who tested positive for fetal fibronectin and delivered on admission were not
included in the calculation. Of women who tested negative for fetal fibronectin, 44 per
cent were discharged from hospital within 24 hours, whereas 15 per cent of those who
tested positive were discharged within 24 hours. The authors concluded that clinicians
aligned treatment decisions to fetal fibronectin test outcomes.

The strong negative predictive value of fetal fibronectin testing that guides treatment of
women with preterm labour was examined in a small comparative study by Watson et al
(1998). Results showed that 20 per cent (n = 8) of the fetal fibronectin group received
tocolytics, compared with 100 per cent (n = 32) of the historical control group.

This difference was found to be significant (p < 0.0001).

Giles et al (2000) conducted a study reporting socio-economic costs for infants born
before full term in an Australian setting. The study included an audit performed between
June 1996 and January 1998 that assessed the effect and associated costs of fetal
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fibronectin testing on the number of admissions to a NSW tertiary hospital. In all nine
hospitals and referral units included in the audit, routine fetal fibronectin testing was
performed for women (n = 151) admitted for preterm labour between 24 and 34
completed weeks gestation. Of all women who tested positive for fetal fibronectin at
referral units, 88 per cent (n = 29/33) were referred to the tertiary care hospital,
compared with only 10 per cent (n = 7/65) of women who tested negative for fetal
fibronectin. Transport cost savings were calculated to be $30,297 that would have been
otherwise expended if the remaining 58 women required transfers to the tertiary care
facility. (The distances between the tertiary centre and referring units were between 15
and 814 km). Details of cost calculations and underlying unit cost data were not
provided.

Giles et al (2000) found that the standard treatment protocol for preterm labour was a
24-hour admission for tocolysis and corticosteroids administration. This included an
admission averaging seven days to the antenatal ward before transfer to the referring
unit. A further cost saving of $153,120 could have been made by avoiding admission of
58 women who were transferred to the primary referral hospital. The average length of
stay was 9.9 days for fetal fibronectin positive patients vs 2.3 days for fetal fibronectin
negative patients. Shorter hospital stays were calculated at $2970 per patient.

Cost calculation details were not provided. Transfers from the nine rural hospitals to the
primary referral hospital were reported to be reduced by 51 per cent between the time
figures were established in 1996 and re-measurement in 1998.

Health economic analyses relating to fetal fibronectin testing for management of preterm
labour were identified for Canada (Mozurkewich et al 2000; Abenheim et al 2005),
Mexico (Garcia et al 2004), New Zealand (Musaad et al 2005) and the USA (Joffe et al
1999; Sullivan et al 2001) (Appendix E). These studies are considered to have limited
applicability to the Australian setting—treatment patterns and reimbursement
frameworks differ and resulting economic assessments may be inaccurate.

As discussed elsewhere, results from fetal fibronectin tests do not change delivery
outcomes, eliminating need for cost-effectiveness or cost-benefit assessments.

A cost minimisation analysis for the current clinical pathway versus the proposed
pathway for fetal fibronectin testing is presented because evidence supports change in
patient management pathways when the fetal fibronectin test is applied.

Patient management cost

Test costs

The Adeza Biomedical TLIIQ)™ sample cassette test cost was quoted at $180 and does
not include additional costs for calibration, control tests and labour. A separate
calculation of costs to Medicare is also presented.

Fetal fibronectin test costs were calculated separately for provision as pathology-based
(Table 17) or point-of-care tests (Table 18). It was assumed that the Adeza QuikCheck
fEN"™ system would be used when provided as point-of-care test, and the Adeza
Biomedical TLIIQ)™ system used when test samples were sent to a pathology
laboratory for analysis. Medicare Australia does not generally fund biochemical testing
outside accredited pathology laboratories. Table 17 provides an estimate of test costs
should fetal fibronectin testing be listed on the MBS.
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Table 17 Fetal fibronectin test costs (when performed as pathology-based test)

Resource

Reagent costs

A Cassette kits (26)
B Calibration kit (1)

C  Control kit (1) *)

D fFN specimen collection kit (8)

E  Label roll for printer (400)

F  Total reagent cost

Labour costs

G  Scientist to run control for each batch

H  Scientist to run calibration once a day
(assumption)

| Scientist to process sample
J  Pathologist to advise

K Total labour cost

L  Total test costs (pathology testing)

M 85% Medicare fee (pathology testing)
N 100% Medicare fee (pathology testing)

Unit cost Source

$4680 /26 = $180 Applicant

($160) Applicant
$150/(12*26) = Applicant / own
$0.48 research

$0 Applicant

$60 /400 = $0.15 Applicant
$180.63 F=A+C+D+E
$0.08 Calculated

$0.50 Calculated

$1.01 Calculated

$1.89 Calculated

$3.48 K=G+H+I+J
$184.11 L=F+K
$215.41 M=L*117
$253.43 N=(M * 100%) / 85%

Comment

Re-usable, unlimited
use, therefore no costs
per test considered

Each pack of cassettes
(26 tests) needs to be
tested. The control kit
allows 12 x tests

Once per batch (1/26) *
4 minutes * $30.25/hr

Once per test * 1
minute * $30.25/hr

Once per test * 2
minutes * $30.25/hr

Once per test * 1
minute * $113.34/hr

17% margin added

Notes: Hospital scientist, 4th year, NSW Award, MicroPay job code 05.003.14: $999.60 pw +15% = $1149.54 / 38 hours a week = $30.25 per hour;
APP: App 205,000 pa / (40 hours per week * 52 weeks) = $113.34 per hour.
Ref: http://www.health.nsw.gov.au/policies/ib/2006/pdf/IB2006_023.pdf and http://www.health.nsw.gov.au/jobs/empcond/awards/HREA/hospital-

scientists.pdf
Reference: Salary for APP provided by advisory panel.

Table 18 Fetal fibronectin test costs (when performed as point-of-care test)

Resource Unit cost Source Comment
Reagent costs
A QuikCheck fFN (10) $950/10=$95  Applicant
Labour costs
B Labour to process sample etc $5.67 Calculated Once per test * 3
minutes * $113.34/hr
C Total test costs (point-of-care testing) $100.67 C=A+B
D  85% Medicare fee (point-of-care testing)  $117.78 D=Ca1.17 17% margin added
E  100% Medicare fee (point-of-care testing)  $138.57 E =(D2100%) / 85%
a25 tests = $2212 as by July 2006; APP: App 205,000 pa / (40 hours per week * 52 weeks) = $113.34 per hour.
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Fetal fibronectin tests performed using the Adeza Biomedical TLIIQ)™ system, which

requires an analyser as additional equipment, increases overall test costs. The costs for
the analyser, consisting of a processing unit and printer ($§5000) are not included in the
presented cost calculation—an average number of tests performed using the equipment,
and the number of years the equipment is in service, are required for a detailed
breakdown of costs. These rates may differ between labs. Equipment costs are not
covered by Medicare.’

Other costs

Hospital costs were calculated based on the most recently available public hospitals data
(Round 8 of the National Hospital Cost Data Collection, 2003—2004). Previous hospital
clinical profiles data indicate a very broad profile of major principal diagnoses for DRGs
O60A Vaginal Delivery +Cscc and O60B Vaginal Delivery—Cscc—preterm delivery was
the most frequent principal diagnosis in both. These DRGs were therefore considered
when estimating hospital costs associated with preterm delivery. DRG O64A False
Labour < 37 Wk/+Cscc was considered in relation to hospital admissions costs relating
to false labour.

Drug treatment expenses are included in the DRG costs and were not considered
separately.

Emergency attendance and transport fees charged by the Metropolitan Ambulance
Service Victoria ($793.97) were used as a representative transport cost—the amounts
reported by Giles (2000) were considered to be outdated. It was assumed that transport
would be initiated by a hospital and not by a GP or patient. Costs would escalate when
air ambulance transfer was required, but in the absence of detailed data for transport, was
not considered.

Table 19 provides cost details for other medical and pharmaceutical services.

3 Where one sample is processed per day (365 per year), the discounted equipment costs would be $4 per
test, where two tests are processed per day (730 per year), the discounted equipment costs would be $2 per
test (four year depreciation time, straight line depreciation, financing of $5160 (processing unit plus printer
plus calibration kit) at 8.3 per cent over four years, no maintenance costs), discounted at 5 per cent per
annum.
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Table 19

Resources and unit costs (other than test costs)

Resource Unit cost Bearer Source Comment
Medical services
Threatened premature labour (clinical ~ $19.10 MBS MBS 16502 or Average cost per
history, vaginal examination) $17.90 Patient MBS 16508 episode, weighted
HIC statistics by ngmber Of.
provided services
Hospital services
Hospitalisation for false labour < 37 $1628 Govt DRGOG4A Average cost per
weeks/+Cscc National Hospital episode
Cost Data Public hospitals only
Collection (Round 8,
2003-2004 v 5.0)
Hospitalisation for preterm labour $3809 Gowt DRGOG0A? Average cost per
(Vaginal delivery +/-Cscc) DRGOGOB? episode, weighted
. ) by number of
National Hospital separations
Cost Data . .
Collection (Round 8, Public hospitals only
2003-2004 v 5.0)
Diagnostic and investigational services
Cervical ultrasound - MBS No MBS item
number available
Allied health services
Inter-hospital patient transfer $793.97 Govtd Metropolitan Emergency
Ambulance Service  attendance and
Victoria (2006) transport fee

(ground transport)

aThe clinical profiles of previous hospital data collections show a very broad profile of different major principal diagnoses for both the DRGs
(OB0A and O60B). However, preterm delivery was the most frequent principal diagnosis in both DRGs.
b Inter-hospital patient transfer costs are paid by the hospital initiating the transfer. Any cost of transfer to the initial hospital is borne by the

patient or a third party insurer.
Abbreviation: MBS, Medicare Benefits Schedule

Management costs for women in suspected preterm labour

Costs are defined as price (unit costs) multiplied by the number of consumed units; it
was therefore necessary to consider service provision frequency to derive costs.

Medical services

It was assumed that all women in suspected preterm labour contacted their GP or

obstetrician before attending hospital. This assumption differs from clinical practice, but
the error in costs resulting from this approach is smaller than it would be if assumed that
all women would directly attend hospitals.

Hospitalisation

Nearly all women in Australia who are suspected of preterm labour are admitted to
hospital (advisory panel advice). While this is standard care, only a small proportion of all
women admitted to hospital deliver preterm. The remaining women are admitted to
hospital in false labour; however, it is possible that preterm delivery may occur at later
stages of gestation. It was necessary to estimate the number of women admitted to
hospital for both conditions because costs for inpatient treatment for false labour differ
from preterm delivery costs.
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The following scenarios were considered to calculate patient management costs:

e When fetal fibronectin testing is not performed, all women presenting with
symptoms of preterm labour are admitted to hospital.

e When the fetal fibronectin test is applied, the decision not to admit women to
hospital is based on a negative test result (false negative + true negative).
All other women who test positive are admitted to hospital, for either false labour
(false positive test result) or for preterm delivery (true positive test result).
Women who are not admitted to hospital in the first instance, but who have false
negative test results, are considered as being admitted to hospital for preterm
delivery.

The scenarios are also described in Table 20.

Table 20 Fetal fibronectin test results and hospital admissions

Women presenting Pregnancy outcome
with preterm labour (Action)
Test result Preterm delivery No preterm delivery
Positive True positive False positive
(Admitted for preterm delivery) (Admitted for false labour)
Negative False negative True negative
9 (Not admitted / admitted for preterm delivery) (Not admitted, follow up as outpatient)

Based on the evidence presented in the diagnostic accuracy assessment, the prevalence of
delivering within seven days after presenting in suspected preterm labour is 6.0 per cent
and 10.1 per cent for pathology-based and point-of-care testing, respectively.

This prevalence also represents the proportion of women obtaining true positive and
false negative test results. Because fetal fibronectin testing does not alter pregnancy
outcomes, the prevalence figures from all studies were averaged to establish an overall
prevalence rate which was applied to the management of patients with and without fetal
fibronectin testing (8.1%). The results for this scenatio are shown in Table 21.

Table 21 Distribution of hospital admissions with and without fetal fibronectin testing

Patient management

With fFN test (<7 days) Without fFN test
Point-of-care Pathology
All women 100% 100% 100%
Prevalence of preterm delivery within 7 days 1041% 6.0% 8.1%

(admission to hospital for preterm delivery)2
True negative (no admission to hospital) 66.1% 78.1% N/A

Remaining proportion (admission to hospital
for false labour)
aFetal fibronectin testing does not alter pregnancy outcomes, therefore the prevalence figures from all studies were averaged to establish an
overall prevalence rate.
Abbreviation: fFN, fetal fibronectin

23.8% 15.9% 91.9%
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Transportation

Data relating to the probability of being transported to hospital for preterm labour are
scant. A small case-control study by Musaad (2005) reported transport probabilities of
3.3% (1/30 patients) whether or not the fetal fibronectin test was used (see Table 16).
Study limitations mean that these results should be interpreted cautiously.

Total management costs per patient

Table 22 summarises patient management costs for the proposed service (fetal
fibronectin test) and the comparator (current) pathway.

Opverall, the fetal fibronectin test is associated with cost savings, regardless of whether
the test is performed as a point-of-care test or in a pathology setting. The cost savings are
driven by the significant reduction in hospital costs that offset costs of conducting fetal
fibronectin testing.
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Table 22 Patient management costs for suspected preterm labour (per episode)

Resource item Unit cost Number of units Total cost Incremental
(Proportion of patients) costs of
Proposed Comparator Proposed Comparator propqsed
service service service
Costs borne by MBS
Threatened
premature labour
(consultation) $19.10 1 1 $19.10 $19.10 $0
Fetal fibronectin
test (point-of-care
testing) $138.57 1 0 $138.57 $0 $138.57
Fetal fibronectin
test (pathology
testing) $253.43 1 0 $253.43 $0 $253.43
Total costs borne by MBS (point-of-care testing) $138.57
Total costs borne by MBS (pathology-based testing) $253.43
Costs borne by state government agencies
Hospitalisation for
false labour (point- 0.231 0.919
of-care testing) $1628 (23.1%) (91.9%) $376.07 $1496.13 $-1120.06
Hospitalisation for
false labour 0.159 0.919
(pathology testing) $1628 (15.9%) (91.9%) $258.85 $1496.13 $-1237.28
Hospitalisation for
preterm delivery
(point-of-care 0.101 0.081
testing) $3809 (10.1 %) (8.1%) $411.37 $308.53 $76.18
Hospitalisation for
preterm delivery 0.06 0.081
(pathology testing) $3809 (6.0%) (8.1%) $228.56 $308.53 $-79.99
Transport to other 0.033 0.033
hospital $794 (3.3%) (3.3%) $26.20 $26.20 $0
Total costs borne by state government agencies
(point-of-care testing) $-1043.88
Total costs borne by state government agencies
(pathology-based testing) $-1317.27
Costs borne by patients
Threatened
premature labour
(consultation) $17.90 1 1 $17.90 $17.90 $0
Total costs borne by patients $0
Total incremental costs (point-of-care testing) $-905.32
Total incremental costs (pathology-based testing) $-1063.84
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Asymptomatic pregnant women at high risk of preterm delivery

Lack of clinical assessment data meant that conclusions could not be made for
asymptomatic pregnant women at high risk of preterm delivery. An additional
epidemiological and economic literature search did not locate relevant population-based
preterm labour and delivery occurrence data for the population in focus. Therefore,
economic assessment for this patient group is not provided.

Resource allocation

Costs of procedures and outpatient treatment have been allocated to Medicare Australia.
Other costs associated with treatment such as reagents, hospital admissions and
transport, are borne by other healthcare sectors including public and private hospitals.
Fetal fibronectin test funding provokes a significant decrease in overall patient
management costs for state governments. Table 23 provides a breakdown of future
service costs for fetal fibronectin in the healthcare system should the test be listed by the
MBS.

Table 23 Allocation of direct costs among healthcare funders should fetal fibronectin testing be listed

by the MBS
Procedure Medicare Australia costs State government costs Patient costs
Current management $19.10 $1821.89 $17.90
fFN testing (point-of-care) $157.67 $778.00 $17.90
fEN testing (pathology) $272.53 $504.62 $17.90

Financial implications of a positive recommendation

Medicare Australia

Since Medicare Australia would meet the costs of outpatient consultations and the fetal
fibronectin test, the financial impact calculation is based on the estimated number of
those setrvices.

The three year forecast of outpatient consultations relating to preterm labour is
presented in Figure 11. The MBS items:

e 16502 Polyhydramnios, unstable lie, multiple pregnancy, pregnancy complicated by
diabetes or anaemia, threatened premature labour treated by bed rest only or oral
medication, requiring admission to hospital each attendance that is not a routine
antenatal attendance, to a maximum of 1 visit per day

and

e 16508 (Pregnancy complicated by acute intercurrent infection, intrauterine growth
retardation, threatened premature labour with ruptured membranes or threatened
premature labour treated by intravenous therapy, requiring admission to hospital —
each attendance that is not a routine antenatal attendance, to a maximum of 1 visit

per day)

were summed to generate the total number of outpatient consultations for preterm
labour. The best fit with historical data was achieved when an exponential smoothing
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method was applied—a steady state forecast of 11,981 consultations per year
(95% CI: {10979, 12983]).

It was assumed that fetal fibronectin tests (either point-of-care or pathology-based) are
performed for each consultation for false labour. This uptake rate is likely to be an
overestimation because the test would not be provided to all women. Exclusions would

apply for:

e women presenting with evidence of ruptured membranes or cervical dilation
>3 cm

e gestational age or contraindications.

16,000 -
14,000 -
12,000 - ——h — —A ——A

10,000 - —e— 16502

—=— 16508
8,000 | —a— Total

Number of Services

6,000 -

4,000 -

2,000 . . . . . . . . . . . . . )
1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008

Calendar year

Figure 11 2006-2008 forecast of services provided by Medicare for preterm labour

Reference: Medicare Australia Stats online, www.medicareaustralia.com.au

The aggregated financial impact of increased funding for the fetal fibronectin test for
Medicare Australia is shown in Table 24 and Table 25.
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Table 24 Aggregated financial impact of fetal fibronectin test funding to Medicare Australia,

pathology-based testing
Year 1 Year 2 Year 3 Reference

A Number of consultations 11,981 11,981 11,981 Figure 11
B Cost per consultation $19.10 $19.10 $19.10 Table 19
C  Currentannual costs $ 228,800 $228,800 $228,800 =A*B
D  Number of fFN tests—based on

consultations for preterm labour 11,981 11,981 11,981 =A
E Cost per fFN test

(pathology-based testing) $253.43 $253.43 $253.43 Table 17
F Annual costs fFN test

(pathology-based testing) $3,036,323 $3,036,323 $3,036,323 =D*E
G Future annual costs

(pathology-based testing) $3,265,124 $3,265,124 $3,265,124 =C+F
H Incremental costs

(pathology-based testing) $3,036,323 $3,036,323 $3,036,323 =G-C

Table 25 Aggregated financial impact of fetal fibronectin test funding to Medicare Australia,
point-of-care testing

Year 1 Year 2 Year 3 Reference

A Number of consultations 11,981 11,981 11,981 Figure 11
B Cost per consultation $19.10 $19.10 $19.10 Table 19
C  Current annual costs $ 228,800 $228,800 $228,800 =A*B

D Number of fFN tests—based on

consultations for preterm labour 11,981 11,981 11,981 =A

E Cost per fFN test (point-of-care) $138.57 $138.57 $138.57 Table 18
F Annual costs fFN test (point-of-care) $1,660,192 $1,660,192 $1,660,192 =D*E

G Future annual costs (point-of-care) $1,888,992 $1,888,992 $1,888,992 =C+F

H Incremental costs (point-of-care) $1,660,192 $1,660,192 $1,660,192 =G-C

Assuming that the fetal fibronectin test would reach 100 per cent uptake and was funded
both as point-of-care and pathology tests, the financial impact for Medicare Australia
would be in the range of $1.66 million to $3.04 million per year. The total costs for
Medicare Australia, depending on the mix of point-of-care and pathology-based testing,
are provided in Figure 12.
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Figure12  Budget impact for Medicare Australia, by point-of-care and pathology-based testing
(100% uptake rate)

Assuming a purely hypothetical uptake rate of 80 per cent, the costs for Medicare
Australia would be between $1.33 million and $2.43 million per year.

Hospitalisation savings

Because the fetal fibronectin test does not change pregnancy outcomes, the financial
impact estimate is based entirely on the number of admissions for false labour, and how
this rate would change should fetal fibronectin testing be funded.

The number of admissions for false labour is shown in Table 26 (National Hospital Cost
Data Collections). AR-DRG version 4.2 provided only one DRG for false labour (DRG
00647Z), which did not distinguish by gestational age. However, the proportion of preterm
false labour episodes can be estimated when considering the most recent data from
round 8 of the National Hospital Cost Data Collection, using AR-DRG version 5.0,
which splits false labour episodes by gestational age—DRG O64A False labour < 37
Wk/+Ccc and O64B False labour = 37 Wk —Ccc. These data indicate an equal split
between DRGs (O64A = 9451 episodes, O64B = 9403 episodes). Thus, half of all
separations were previously considered preterm episodes for false labour.
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Table 26 Separations and DRG costs for false labour

DRG code Number of separations (sector) (average cost per DRG)
1997-1998  1998-1999  1999-2000 2000-2001 2001-2002  2002-2003  2003-2004
064Z False labour 8811 14229 18671 17,257 17,581 19,433 18,890
(AR-DRG v4.2) (public) (public) (public) (public) (public) (public) (public)
($712) ($971) ($957) ($988) ($957) ($1097) ($1158)
1254 1572 1973 2470 3556 2707 Not
(private) (private) (private) (private) (private) (private) available?
($634) ($1227) ($717) ($3134) ($1449) ($913)
Considered as
preterm false labour 5033 7901 10,322 9864 10,569 11,070 10,7990
episodes (50%)

Source: National Hospital Cost Data Collections
aData from the National Hospital Cost Data Collection (round 8, 2003-2004) are currently available for public but not for private hospitals.
b Last observation in 2002-2003 for private hospitals was considered for calculation.

A logarithmic function (y = 3023.6*In(x) + 5682.8, r = 0.903) appropriately describes the
historic pattern of false labour episodes and was used to forecast the number of false
labour episodes for the next three years (see Figure 13). It is important to note that the
projected increase aligns with an increase expected for the overall number of preterm
births when analysing data of the National Perinatal Statistics Unit (NPSU) (data not

shown).
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Figure 13 Historical and forecasted number of false labour hospital episodes

The medical and financial benefit of fetal fibronectin testing lies in identifying women
who are not at risk of preterm delivery and do not require admission for false labour.
The expected reduction in false labour consultations was based on the proportion of true
negative test results for seven days after testing, assuming that these women were not
admitted to hospital. This approach does not take into account that these women may
have preterm deliveries later in their pregnancies.
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The aggregated financial impact of increased fetal fibronectin testing funding for other
healthcare funders is shown in Table 27 and Table 28.

Table 27 Aggregated financial impact of fetal fibronectin test funding among other healthcare
funders, pathology-based testing

Year 1 Year 2 Year 3 Reference

A Expected number of false labour

admissions to hospital 11,970 12,326 12,645 Figure 13
B Cost per false labour admission to

hospital $1628 $1628 $1628 Table 19
C  Current annual costs $19,487,160 $20,066,728 $20,586,060 =A*B
D  True negative test results (not

admitted to hospital) (pathology) 78.1% 78.1% 78.1% Table 21
E Remaining annual number of false

labour episodes (pathology) 2621 2699 2769 =A*(1-D)

Future annual costs (pathology) $4,267,688 $4,394,613 $4,508,347 =E*B
G Incremental costs (pathology) $-15,219,472 $-15,672,115 $-16,077,713 =F-C

Table 28 Aggregated financial impact of fetal fibronectin test funding for other healthcare funders,
point-of-care testing

Year 1 Year 2 Year 3 Reference

A Expected number of false labour

admissions to hospital 11,970 12,326 12,645 Figure 13
B Cost per false labour admission to

hospital $1628 $1628 $1628 Table 19
C  Current annual costs $19,487,160 $20,066,728 $20,586,060 =A*B
D  True negative test results (not

admitted to hospital) (point-of-

care) 66.1% 66.1% 66.1% Table 21
E  Remaining annual number of false

labour episodes (point-of-care) 4058 4179 4287 =A*(1-D)
F Future annual costs (point-of-care) $6,606,147 $6,802,621 $6,078,674 =E*B
G Incremental costs (point-of-care) $-12,881,013 $-13,264,107 $-13,607,386 =F-C

The savings for other healthcare funders are estimated at between $15 million and $16
million per year. These savings are driven by avoiding admissions to hospital for women
with true negative fetal fibronectin test results. Again, it should be noted that if a mixture
of point-of-care and pathology testing is to be funded, the resulting incremental savings
are between $12 million and $16 million per year. These savings should be considered as
overestimates if some women testing fetal fibronectin negative are admitted to hospital.
Also women admitted to hospitals before fetal fibronectin testing may have shorter
hospital stays and consequently lower costs. These scenarios, however, could not be
evaluated using the current evidence.

The economic analyses presented do not include potential savings from a societal
perspective (eg child care costs for other children); and thus, savings associated with fetal
fibronectin testing could also be potentially underestimated.
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Conclusions

Safety

An extensive literature search did not identify any safety data; however, risks to mothers
and their babies are expected to be minimal, because the fetal fibronectin test sample is
obtained with a cervicovaginal swab as part of a standard speculum examination.

Effectiveness

Diagnostic accuracy

The summary diagnostic measures indicate that a negative fetal fibronectin test result
from either pathology-based or point-of-care testing provides moderate diagnostic value
to identify patients not at immediate risk of preterm delivery. The limited quality and
applicability of the included studies to Australian clinical practice should be considered
when interpreting the results.

Due to both the quality and applicability of the diagnostic studies in asymptomatic
pregnant women at high risk of preterm delivery it was inappropriate to make
conclusions about the diagnostic accuracy of pathology-based or point-of-care fetal
fibronectin testing.

Patient management

Based on the limited data available relating to patient management, the value of fetal
fibronectin testing in clinical decision-making in Australia remains uncertain.

Treatment effectiveness

Treatment effectiveness was not examined for patients suspected of preterm labour.
The fetal fibronectin diagnostic test is intended to reduce unnecessary treatment of
women in false labour. It is unlikely that any new patients would receive treatment who
would not otherwise if fetal fibronectin testing was introduced. It is unlikely that the
introduction of fetal fibronectin testing would substantially decrease the effectiveness of
treatments currently used to manage preterm labour. Treatment effectiveness was not
examined in asymptomatic patients at high risk of preterm delivery because there was
insufficient evidence of diagnostic accuracy and patient management.
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Economic analyses

The financial impact for Medicare Australia of fetal fibronectin testing for women in
suspected preterm labour is estimated at between $1.66 million and $3.04 million per
year. The estimated savings for other healthcare funders is between $12 million and $16
million per year.

Some uncertainty remains about the potential savings associated with use of fetal
fibronectin testing for women in suspected preterm labour. Savings would be lower if
some women who test negative for fetal fibronectin were admitted to hospital. If women
were admitted to hospitals before fetal fibronectin testing is performed, hospitalisation
costs would not be avoided, but may be reduced as a consequence of shorter stays.
Savings associated with fetal fibronectin testing could be potentially underestimated in
the economic analyses presented; potential savings from the societal perspective are not
included.

There was insufficient diagnostic accuracy and patient management evidence to support
economic analysis of asymptomatic women at high risk of preterm delivery.
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Recommendation

MSAC assessed the evidence for the use of fetal fibronectin testing in women who are at

high risk of preterm labour to predict their risk of preterm delivery and the evidence

pertaining to the use of fetal fibronectin testing for predicting preterm labour in women:

e who present with symptoms suggestive of preterm labour

e whose pregnancies are singleton or twin gestations

e who are at stages of pregnancy from 24 to 33 weeks 6 days gestation
e who present with intact amniotic membranes

o whose cervical dilatation is less than 3 cm.
MSAC determined that the test is safe but effectiveness has not been demonstrated.
MSAC does not support public funding for this test at this time.

— The Minister for Health and Ageing accepted this recommendation on
5 February 2007 —

Fetal fibronectin test for predicting preterm labour
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Appendix A MSAC terms of reference and
membership

MSAC’s terms of reference are to:

. advise the Minister for Health and Ageing on the strength of evidence pertaining
to new and emerging medical technologies and procedures in relation to their
safety, effectiveness and cost-effectiveness and under what circumstances public
funding should be supported

o advise the Minister for Health and Ageing on which new medical technologies
and procedures should be funded on an interim basis to allow data to be
assembled to determine their safety, effectiveness and cost-effectiveness

° advise the Minister for Health and Ageing on references related either to new
and/or existing medical technologies and procedures

o undertake health technology assessment work referred by the Australian Health
Ministers” Advisory Council (AHMAC) and report its findings to AHMAC.
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The membership of MSAC comprises a mix of clinical expertise covering pathology,
nuclear medicine, surgery, specialist medicine and general practice, plus clinical
epidemiology and clinical trials, health economics, consumers, and health administration

and planning:

Member

Dr Stephen Blamey (Chair)
Associate Professor John Atherton
Professor Syd Bell

Dr Michael Cleary

Dr Paul Craft

Ms Catherine Farrell

Dr Kwun Fong

Dr David Gillespie

Dr Debra Graves
Professor Jane Hall

Professor John Horvath

Dr Terri Jackson

Professor Brendon Kearney

Associate Professor Frederick Khafagi
Dr Ray Kirk

Associate Professor Donald Perry-Keene
Dr Ewa Piejko

Ms Sheila Rimmer

Professor Ken Thomson

Dr Mary Turner

Dr Douglas Travis
Dr David Wood

Expertise or affiliation

general surgery

cardiology

pathology

emergency medicine

clinical epidemiology and oncology

Department of Health and Ageing representative
thoracic medicine

gastroenterology

medical administrator

health economics

Chief Medical Officer,
Department of Health and Ageing

health economics

health administration and planning
nuclear medicine

health research

endocrinology

general practice

consumer health issues

radiology

Australian Health Ministers’ Advisory Council
representative

urology

orthopaedic surgery
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Appendix B Advisory panel

Advisory panel for MSAC application 1103

Dr Ewa Piejko (Chair) Member of MSAC
MBBS, FRACGP

General Practitioner

Newport, Victoria

Professor Lesley Barclay Nominated by the Royal
AO PhD BA MEd RN RM FRCNA College of Nursing
Distinguished Fellow ACMI

Professor; Health Services Development,

Co-Director of the Graduate School for

Health Practice

Darwin, NT

Professor Syd Bell Member of MSAC
MBBS, MD, FRCPA

Area Director, Microbiology, South East

Sydney Area Health Services

Randwick, NSW

Dr Fiona Cullinane Nominated by the Royal
MD, MRCOG, MRCPI, FRANZCOG Australian and New Zealand
Consultant Obstetrician College of Obstetricians and
Royal Women’s Hospital Gynaecologists

Carlton, Victoria

Dr Steven Kan Nominated by the Royal
MBBS, FRACGP Australian College of General
General Practitioner Practitioners

Balcatta, WA

Ms Diane Walsh Nominated by the Consumers’
BA DipEd Health Forum

Independent Consumer Representative

Rapid Creek, NT
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Evaluators for MSAC application 1103

Dr Liesl Birinyi-Strachan
BSc(Hons) PhD

Mr Marc Bevan
BSc(Hons)

Ms Jolie Hutchinson
BSc(Hons)

Ms Antje Smala
BAgEng(Hons) BEng(Hons)

M-TAG Pty Ltd,
A unit of IMS Health

M-TAG Pty Ltd,
A unit of IMS Health

M-TAG Pty Ltd,
A unit of IMS Health

M-TAG Pty Ltd,
A unit of IMS Health
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Appendix C Supplementary diagnostic
accuracy data

Systematic reviews

Table 29 and Table 30 present the characteristics and results extracted from included
systematic reviews assessing the diagnostic accuracy of fetal fibronectin testing for
predicting preterm labour.

Fetal fibronectin test for predicting preterm labour

63



salpn}s onsoubelp
[eA8|-MO| papnjoul —
Aypiea paywi
yoless

aImeJsyl| 8y} Jo 8doos pue
UoNBIUBWNI0P PaYILLI —

Sones pooylisxi
pajood se pajussaid synsay

palojdxa
atom Ayeuabolsjay Jo S80S

UsyeMapuUN Sem Salpns papnjoul
10 Ajjenb ayj Jo Juswssasse uy

pastiewwns Ajfenpiapu
81aM SBIpN}S papn|oul Jo s)nsay

UOISSNISIP JO JOMBIAD)

payy Aq panjos sjuswaaibesip
UM Siamalnal Juspuadapul
Aq paya|dwod asem uonoesXe

suoneolgnd

a)ealidnp ‘sawoajno Buoim ‘mainal onews)sAs
-uou ‘dnoub juaied jo uonduosap syenbapeul
‘dnoub jusied Buoim yueasjal-uou :suoseal
Buimo||o} 8y} 40} papNoXs 81am SaIpNS

suonoLysal abenbue| oN

yuIq wisjald

1O JUBWISSASSE Ue pue ‘uoneisab syoam
/€ > 1S9} Uoauolqy [e}e) [euIBRAODIAIBD
‘Aianjap wisjaid 1o} onewoydwAse

Jo onewoydwAs uswom Jueubaid :papnjoul

(LL=u)

unoauO.qL |B18} J0}

Swi8) ypm paulquiod Aoueubaud oy
swAuouAs papnjoul swis} yoIeas

9661
ul paje|dwod sem yoless ainjels)

SREIEIEIEY
pue auljpaly Buisn paquossp

Yuig wusyaid Jo uonoipald
8y} Ul 8njeA [eaiuld

pey Bunssy unosuoiqy
[e18} |EUIBEAODIAIBD

Ayrenb wnipapy Blep pUe YoIeas ainjess}l| 8y oJom SonsusjorIeyd Buimojio) sy yum saipnig sem ABajeuns yoless Jouq v Jl BuIWIB}ep O (2661) usiyn
uoneysab uimy ‘uonuasiul Buoim ‘dno.b (91 =u)
pesfjeue-ejeLL jou e1em sjnsey Jusned Buom ‘oBenBue] Buoim ‘sjoslqns sJoyJew [e0160joIq J0j SWa)
usyeuapuN Sem salpnys papnjoul Ob > ‘MaIASI OjelS)SAS-UOU :SUOSEBa)  U)IM PaUIqUIod Jnoge| ainjewaid Joj
10 Ayijenb sy jo Juswissasse uy Buimoy|o} sy} Joj papN[OXa S1am SBIPNIS swAuouAs papnjoul sws} Yoleag ¢inoge| wisjaid
Buisoubelp ur uoiuido
pasuewwns AjlenpiAipul _ papnjoul 6661 201U O} PPe SIayEW
2JaM S8IpN}S PapN|aul JO S)Nsay UBWISS pue youal4 ‘ysibug ur sepily Ul paja|dwod sem yoless ainjelsy 210j0Iq O 85N B} S30p
saIpnys onsoudelp UOISSNISIP JO JOMBIAD) UMIg Wisjeud 4O Juswssasse ainjesay)| anjeA anoIpaid annebau
[9ABI-MO| PapN[oUl — payy Aq panjos sjuswaaibesip Ue pue ‘Jaxyiew [eaibojoiq onsoubelp  Aaib pue s)si| 93UsIBjaI ‘S1OBISAY 10 aAsod yonw MoH
Ulm SIamalnal Juspuadapul € J0 8sn ay} ‘Inoge| wiayaud Jo swoydwiAs [EOINB0BWIBY [euOlBuIB)u| ¢Jnoge| wiajaid
AupifeA pajiwi Aq payedwiod aiem uonoelxe pue subis yum uswom Jueubaud :papnoul  ‘ISygINT ‘@ulpaiy Buisn paguosap 10 sisouBelp ay} Joj elgLIO
Ayenb ybiH BlEp pUe YoIeas ainjesal| 8yl oJam Sonsuajoeleyd Buimojio) syl yum saipms sem ABajesis yoless pajielap v ajeldoidde ay) ale Jeym (0002) OYHY
(1e3K)
(sa1pn3s papnjoul) MB3IADI
Juswiwod KBojopoyjan BLIS}LID UOISN|OX3/UoISn|ou| ABajesys yoieag uoljsanb yoieasay o1jewa)sAg
u3osuoIqLy 839} Jo Aaeinaoe ansoubelp ay) Buissasse smalral o1jewd)sAs Jo salsLIajorIRYD 62 919el

Fetal fibronectin test for predicting preterm labour

64



saipn}s onsoubelp
[oA8]-MO] papnjoul —

Aypijen paywry

SOAIND DOYS PUE solel pooyliex|
pajood se pajussaid synsay

palojdxa
atom Ayeuabolsjay Jo S80S

US)EMapUN SEM S3IpN}s papnjoul
J0 Ayienb sy} Jo Juswssasse uy

pastiewwns AjjenpiAipu
8JaM SBIpN}S papnjoul Jo s)nsay

UOISSNOISIP JO JOMBIAD)
payy Aq panjos sjuswaaibesip

UM S1amalra. Juspuadapul
Aq payedwiod aiem uonoelxe

8|qeurelgoun
‘uojealjgnd ayeoljdnp ‘mainal onews)sAs

-UOU ‘s8W09}N0 BuoIM JUBAS|SI-UOU :SUOSED)
Buimo||o} 8y} 10} papNoXs 81am SaIpnS

uonousal abenbue| oN

ubisap

H0Y09 [euoiBAISSqO ‘UMIg Snosuejuods

1e uonejseb umouy ‘uoije)seb syoem

/€ > 188} UoauoIqy [e18} [eulbeA0dIAIBD
‘Kianep wusyeld Joy onewoydwiAse

10 onjewoydwiAs ‘uswiom jueubaid :papnjoul

(g9=u)

Swia)

Koeinaoe onsoubelp yjm pauiquiod
Kianijap wus)eld Jo ySU 8y} ssasse
1ey} sisa) onsoubelp Joj swis)

YJIM pauIquiod Jnoge| anjewsud
10} SWI8) papn|oul SWws} Yoiess

1002
ul paje|dwiod sem yoless sinjels)

s}sl| 80uaJayal
pue sBuipaadoid 8ouaIaju0d
‘Yyo1eagIog ‘Isysibay yoseasay
[euoijeN ‘uolpa ‘Aleiqi sueIyo0)
‘sisolg ‘[edsed ‘ISYANT

‘aulpa Buisn qpaquosap

Inoqe| wia-aid Jo swoyduwiAs
1NOYYIM IO YJIM UBLIOM Ul
yuiq wiusy-aid snosuejuods
sjoIpaud 18} UijoBU0IqY [ele)
[eUIBEACIIAIBD B UYOIYM YIiMm

Ayenb ybiH Blep pue YoIeas ainjess}l| 8yl oJom Sonsus}oeIeyd Buimojio) sy yum saipnis sem ABajeuis yoless pajielap v foeinooe sy} suiwislep 0 (200Z) 189UOH
uoneuLouI aJow Joy
P3joBju0d $3IpNIS papnjoul JO sloyny SyoOM (7 810joq pajsa} Jusned
palojdxa J0 uonlodoud abie| ‘sisAjeue [eul ur uswom
saIpnjs ansoubeip Jou asom Ajeuabolajay Jo $92IN0g pajjoius jo M\oom > ‘}s8) opsoubelp Huoim
[AB]-MO] PepNjoUl — ‘SBWO0}N0 BUOIM ‘JUBASIBI-UOU :SUOSED) B
ApIleA payuwr pajood se umw%hwmhhmmﬁwﬂ_wwvm__ Buimolio} 8y} Joj papnjoxa aJam salpnig (62 =u)
o o uonoLysal abenbue| oON pejussaid jou sem
Jeapun usyeuapun Swis} YoJeas ayy Jo uonduosap v
sI s|ieap Abojopoyew sem Ayenb Jo Juswissasse oN w_w\m_mcm WwoJ} papnjoxa Bcw_ﬂmm ,_M 1661
Jo Jaquinu e Jo burpodes — %0¢ Uey} s3] .8}nsal }s3} 0} pulq SUEIdISAY
. . _u”m__mEE::m _\A__msur w_vc_ pue suaned ‘4o 100 Jw/Bu og wimsa ysg pajo|duioo sem yoJess ainjelsy
; YoIes SI9M SBIPMS PSPNIOULI0 SINSSY 511 Buisn pasAjeue uiosuoiqy e}e) uone}seb s)si| 8oualajel
BINEIS}| S J0 5U00S pue Jesjoun SY9M 9E—(Z UBBMJD PS8} UBWOM pue sBuIpaa201d B0USIBJU0D Kianjop wieyeid joipaid
UOREJUSLINIOP PSIWI — 591 saunpaooid uonoEIXa EJEpP PUE yum Apnys Loyod aaoadsoud :papnjoul ‘aulipajy Buisn paguosap 0} 158} UOBUOIG [€}9)
Ayenb mo UoJess ainjelall Y} JO S|ieldp 8y 9Jam SonsLIaloeIeyd BuImoj|o) 8y} Yim SaIpns sem ABajeuss yosess Jouqy  |euIBeAODIAISD BU} SSASSE 0 (8661) uose4
(1e0Ak)
(sa1pn3s papnjoul) MB3IADI
Juawwon ABojopoyja BLI9JLID UOISN|OX3/uUoISN|ou| ABajesys yoieag uoljsanb youeasay onewoa)sAs

65

Fetal fibronectin test for predicting preterm labour



Ayjenb umouun Jo saipnis
ansoubelp papnjour —
Aypiea pajwi

Jeajoun

si s|iejap ABojopoyjew

10 Jaquinu e jo Burpodas —
BLIS}IID UOISN|OX8/uoISN[oUl
40 uopduosep pajwi| —
UoJeas ainjelayl| sy}

10 UOIBIUSWINI0P pajiwl| —

pasA|eue-ejall 10U aJam S)Nsay

Jesjoun
8Jam sainpaooid UoROR.XS Bjep pue

payuodal jou

(9=u)

puUNOSEI}N [BIIAIBI IO} SWIB}

LJIM PBUIGWIOD UYL [B13)

10} SWI8) papn|oul SWwis} Yoiess
1002

ul pa)o|dwod Sem yaJeas ainjels
a4 Bniqg Jusmia

pue syusuo) JuaLng ‘sisolg
*3SYEINT ‘eullps|y Buisn paquosep

noge
wisyeld Jo Juswebeuew
pue JuswjesJ} ‘sisoubelp
8y} uo sauljapind [ealuljo

Ayrenb mo UoJeas ainjela)l| 8U} JO S|iejep 8YL  SJom BLSJLO UOISN[OX/UOISN|oUl 8} JO S|iele( sem ABajeuns yoless Jouq v [euoneussjul aedaid o) £00Z uowe
saipns ansoubelp
[9AS|-MO| papnjoul —
Ayipijen payury
Jesjoun
S| s|iejap Abojopoyjow pasAjeue-gjaw Jou aJam S)Nsay (¢, =u)
Jo Jaquinu e jo Bupioda) — pasuewwns AjjenpiAipul pajuasa.d Jou sem
BLIS}IID UOISN[OX8/uoISN[oul oM S8IpNJS PapN|aUl JO S)Nsay SWwis} YoJeas ayy jo uonduosap v
Jo uonduosep eyl — uayeuapun paja|dwod yuig wieald
; yoJeas Sem juswssasse Ajjenb pajwi| v SEM U0Jeas aInjels)l| Usym Jesjoun 1o} Ememmmw.mm P
BIMEIS}| S J0 5U00S pue Jesjoun PaYIEas a1am Sjsi| Ul UJ9BUOIG (€18} JO BNjeA
UOREJUSLINIOP PSIWI — 591 saunpaooid uonoesXa EJEp pUE polodeljou  80USIBJaI PUE BUIPANBIG ‘BUlpa)y  [ealuld pue Alajes ‘Aoeinooe
Ayjenb mo U0Jeas aInjesa)l| 8y} Jo S|iejop 8yl M BLIS)LO UOISN|OX/UOISNOUl BU} JO S|IE}8q  ‘Paquosap sem ABsjens yoseas oN ansoubelp ay) SSasse 0] (0002) 1S2I
(1e2Ak)
(sa1pn3s papnjoul) M3IADI
Juawwon ABojopoyja BLI9JLID UOISN|OX3/uUoISN|ou| ABajesys yoieag uoljsanb youeasay onewoa)sAs

Fetal fibronectin test for predicting preterm labour

66



saipn)s onsoubelp
[9A8|-MO| papnjoul —
Avpiea pajwi

Jeajoun

si s|iejap ABojopoyjew

10 Jaquinu e jo Burpodas —
BLIB}IID UOISN|OX

40 uopduosep pajjwi| —

yoess
ainjesayl| sy} Jo adoos pue
uoIeIUBLINOOP PajiUl —

Ayooads pue Ayansuas
pajood se pajussaid sjnsay

palojdxa

10U a1om Ajsuabolajay JO $82IN0S
usyepapun

sem Ajijenb Jo Juswssasse oN

Jesjoun
aJam sainpaooid UonoR.XS Bjep pue

pajiodal JoU 81M BLIBJLIO UOISN|OX8 By L
papnjoul a1am ysiBu3 ur sejoy

yuIq wisjaid Jo JUBLISSISSE U

pue 9s8) unoauoiqy [eja) [euibenodinad Buisn
PaSSaSSE ‘SaurIqIBW JOBUI YJIM UoNe}Sah
syeam /¢ > uswom Jueubaid Jo saipn;s
aAjoadsoud paysijgnd ‘jeulbuo :papnjoul

(ov=u)

unoBuOIql [E18) JO} SWIS)

UM pauIquiod Jnoge| ainjewsid
10} SWIB)} papn[oul SWd) ydJeas

¢00¢
ul paje|dwod sem yoless sinjels)

3SvdiNg
pue auljpa|y Buisn paquossp

[e1epdn] Aseniop wis)eld
10} Jay/ew e Se uiosuoiqy
[e38} |BUIBBAODIAIBD

Ayjenb mo UoIeas ainjesa)l| SU) JO S|IEJop BYL  SIom SINSLIB}ORIEYD BUIMO]I0} S} LM SOIpNIS sem ABajess yoleas Jalq y JO SN[eA BU) BUILLIBIEP O] (£002) yoma
selpnjs apsouelp senjea anpaipaid pajood
[9ASI-MO| PIPNOUL = g |19m se Ayoyioads pue AjAnisuas
Aypiiea paywi pajood se pajuasa.d sjnsey
Jesjoun paJo|dxa (Lz=v)
. _mm"(:w__d_mﬂwvo\ﬂmm_o%%oe jou ssem Aysusboisiey jo seoinog peyodal JoU BIaM BLIBJLIO UOISNOXd ] unoauoIqY (18} J0) SULIS)
jo4q jo bup uexepapun ppNoUl a1om US|BU3 Ul SOy UJIM PAUIGWIOD Jnoge] ainjewaid
BLISJLIO UOISN[OXS sem Ajijenb Jo JuaWSSasse ON | 10} SULI3) PAPN[OUI SWLIS) Y2IESS
0 uondiosap payw| — UMIG Wiejeld JO JUSWSSSSSE U.
d POSUBLILINS AIBNPINPUL 6 4sa Lnaauoiqy [e1e [BUIBEACOINISD BUiSn L66}
] yoleas 21aM SaIpN}S PaPNIOUI JO S)NSaY poSS0sSE ‘soUBIqUaL 0BIUI U Uoneish Ul PEIRIGLIOD SEM Goieas ainjese) fuanjop wisard
BINEIS}| S} J0 5U00S pue Jesjoun SY9M /€ > UBLIOM jueuBaid Jo SaIpn}s JSYGWNT 0} JoyIew € Se ufoauolqy
UOREJUSLINIOP PSIWI — 591 saunpaooid uonoEIXa BJEP PUE anyoadsoud paysignd ‘euiBuo :papnjoul pue aulpajy Buisn paguosap €13} [eUIBEAODIAISD
Ayenb mo UoJess ainjelall Y} JO S|ieldp 8y 9Jam SonslIaloeIeyd Buimoj|o) sy} Yim Saipns sem ABajesrs yoiess Jauq y JO BN[BA 3y} SUILIBYBP O] (6661) yoma
(1e0Ak)
(sa1pn3s papnjoul) M3IADI
Juswiwion KBojopoyia ©119]140 UOISN|OX3/UOISN|oU]| KBajens yoseag uonsanb yoJeasay anewayshs

67

Fetal fibronectin test for predicting preterm labour



“(£002) | 18 1SBUOH Ul PaQLOSAP Y2IeaS ainjels)iq
‘9 xipuaddy ui eusyuo Ayjenb ay) buikjdde Jaye paulwialep Aende
oljs1i8}oe.eyD Jojelado Janigoal Alewwns ‘QOYS UOHeIABIqqY

sa|pn}s onsoubelp
[9AS|-MO| papnjoul —
Avpiea paywi

Jeapoun

sI s|iejep Abojopoyew

10 Jaquinu e jo Burpodas —
yoJeas

ainjessyl| 8y} Jo 8doos pue
uonejusWNI0p payill —

Ayooads pue Ayasuas
pajood se pajuasa.d sjnsey

paJo|dxa
10u alam Aysusbolslay Jo $82IN0S

usxepapun
sem Ayienb Jo Jusissasse ON

pasuewwns Ajenpiaipul
8JaM SBIPN}S Papn|oul JO S)Nsay

UOISSNOSIP JO JOMBIAD)
paiyy Aq panjos sjuswaaibesip

Uim SIamalnal Juspuadapul
Aq paya|dwod aiem uonoesxd

SMBIABI DleWB)sAS-UoU ‘papullq Aes)o
Jou uioauoiqy [e)e} ‘dnoub yusied Buoim
‘SBWO0)N0 BuOIM ‘JUBAB|BI-UOU :SUOSES)

Buimojjo} 8} Joj papnjoxe siem SaIpniS

papnjoul aJam ysiiBug ul sejoiy

S)|nsal }$8} UOBU0IqY [B18)
0} papul|q sianibaled yym uonejsab syaam
/€ > UsWOom Jo saipnys aAdadsoid :papnjoul

(yz=u)

urjoauo.qly [e}8) JO} SWis)

YJIM paulquiod Jnoge| anjewsuid
10} SWJa) papn|oul Swis} yosess

1661
Ul paje|dwod sem yoless ainjelsy]

aulpaj Buisn paquoasap

SUOIJOBIU0D BuLIdIN
Inouyim pue yym syusped

ul yuiq wJsjaid Jo Jojaipaid
€ Se Ufjoauoiq [eje Jo Ajjan

Ayjenb mo EBJep pUB UJJEas ainjela)l| 8yl 9Jam SInsLaloeIeyd Buimoy|o) sy} Yim saipns sem ABajesss yoiess Jauq vy [BOIUID By} SUILLIBYSP O] (8661) yeray

(1e2Ak)

(sa1pn3s papnjoul) M3IADI

Juswiwod KBojopoyain BLI3}1ID UOISN|OX3/UOISN|oU| KBajenys yoieag uonsanb yoseasay onewsasig

Fetal fibronectin test for predicting preterm labour

68



Table 30 Results of systematic reviews assessing the diagnostic accuracy of fetal fibronectin

Systematic Summary of results

review

(vear)

AHRQ (2000) Predictive values of fetal fibronectin (women in suspected preterm labour) for predicting

delivery:
o within seven days ranged from 13% to 44% (PPV) and 98% to 100% (NPV)
o <37 weeks ranged from 31% to 83% (PPV) and 69% to 92% (NPV)

Chien (1997)

Summary LR of fetal fibronectin (women in suspected preterm labour) for predicting delivery:
o  within seven days was LR+ 5.0 (3.8, 6.4) and LR- 0.2 (0.1, 0.4)
o <34 weekswasLR+26(1.8,3.7)and LR-0.2 (0.1, 0.5)
o <37 weekswas LR+ 4.6 (3.5, 6.1) and LR- 0.5 (0.4, 0.6)
No explanation for heterogeneity was discovered
Summary LR of fetal fibronectin (in asymptomatic high risk women) for predicting delivery:
o <34 weekswasLR+24(1.8,3.2)and LR-0.6 (0.4,0.9)
o <37 weekswas LR+ 2.0 (1.5, 2.6) and LR- 0.4 (0.2, 0.8)

Faron (1998) Summary LR of a single fetal fibronectin test (women in suspected preterm labour) for
predicting delivery:
o <34 weekswasLR+2.2 (1.6, 3.0)and LR- 0.3 (0.2, 0.6)
o <37 weekswas LR+ 3.5 (2.6, 4.6) and LR- 0.4 (0.3, 0.5)
Summary LR of multiple fetal fibronectin testing (women in suspected preterm labour) for
predicting delivery:
o <34 weekswasLR+2.9(2.0,4.2) and LR-0.3 (0.0, 3.0)
o <37 weekswasLR+2.7(2.1,3.6) and LR-0.4 (0.2, 0.7)
Honest (2002) Summary LR of fetal fibronectin (women in suspected preterm labour) for predicting delivery:
o within 7-10 days was LR+ 5.4 (4.4, 6.7) and LR- 0.3 (0.2, 0.3)
o <34 weekswasLR+3.6(2.3,5.7)and LR-0.3 (0.2, 0.7)
o <37 weekswas LR+ 3.3(2.7,3.9) and LR- 0.5 (0.4, 0.6)
No explanation for heterogeneity was discovered
ICSI (2000) Sensitivity and specificity of fetal fibronectin (women in suspected preterm labour) for predicting
delivery at < 37 weeks ranged from 36% to 83% (Sn) and 70% to 96% (Sp)
Predictive values of fetal fibronectin (women in suspected preterm labour) for predicting
delivery at < 37 weeks ranged from 45% to 78% (PPV) and 76% to 100% (NPV)
Lamont (2003) Fetal fibronectin has a high negative predictive value but a low positive predictive value
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Systematic Summary of results

review
(year)
Leitich (1999) o Sensitivity and specificity of fetal fibronectin (women in suspected preterm labour) for predicting
delivery:
o within seven days was Sn 89% (80%, 97%) and Sp 86% (81%, 91%)
o within 14 days was Sn 78% (70%, 86%) and Sp 86% (81%, 91%)
o <34 weeks was Sn 85% (73%, 96%) and Sp 68% (28%, 100%)
o <37 weeks was: Sn 60% (48%, 71%) and Sp 86% (82%, 89%)
o Sensitivity and specificity of fetal fibronectin (in asymptomatic high risk women) for predicting
delivery:
o within seven days was Sn 22% (3%, 60%) and Sp 97% (96%, 97%)
o within 14 days was Sn 43% (0%, 95%) and Sp 95% (92%, 99%)
o <34 weeks was Sn 69% (20%, 100%) and Sp 74% (46%, 100%)
o <37 weeks was Sn 78% (63%, 93%) and Sp 78% (63%, 93%)
o Sensitivity and specificity of a single fetal fibronectin test (wvomen in suspected preterm labour)
for predicting delivery:
o <34 weeks was Sn 85% (73%, 96%) and Sp 68% (28%, 100%)
o <37 weeks was Sn 60% (48%, 71%) and Sp 86% (82%, 89%)
Leitich (2003) o Sensitivity and specificity of fetal fibronectin (women in suspected preterm labour) for predicting
delivery:
o within seven days was Sn 77% (67%, 88%) and Sp 87% (84%, 91%)
o within 14 days was Sn 74% (67%, 82%) and Sp 87% (83%, 92%)
o <34 weeks was Sn 63% (37%, 90%) and Sp 86% (79%, 93%)
o <37 weeks was Sn 54% (43%, 65%) and Sp 85% (81%, 89%)
o Sensitivity and specificity of multiple fetal fibronectin testing (in asymptomatic high risk women)
for predicting delivery:
o <34 weeks was Sn 92% (62%, 100%) and Sp 59% (47%, 71%)
o <37 weeks was Sn 78% (63%, 93%) and Sp 78% (63%, 93%)
Revah (1998) ¢ Sensitivity and specificity of fetal fibronectin (women in suspected preterm labour) for predicting

delivery:
o within seven days was Sn 98% (95%, 100%) and Sp 83% (82%, 85%)
o within 14 days was Sn 82% (74%, 90%) and Sp 85% (83%, 87%)
o <34 weeks was Sn 87% (81%, 94%) and Sp 85% (81%, 89%)
o <37 weeks was Sn 54% (51%, 58%) and Sp 87% (85%, 88%)

e Predictive values of fetal fibronectin (women in suspected preterm labour) for predicting
delivery:

o within seven days was PPV 15% (12%, 18%) and NPV 100% (99%, 100%)
o within 14 days was PPV 25% (20%, 29%) and NPV 99% (99%, 100%)

o <34 weeks was PPV 39% (31%, 47%) and NPV 96% (93%, 98%)

o <37 weeks was PPV 58% (54%, 62%) and Sp 85% (84%, 87%)

Abbreviations: LR, likelihood ratio; NPV, negative predictive value; PPV, positive predictive value; Sn, sensitivity; Sp, specificity
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Primary studies

The extracted diagnostic measures from the included primary studies are presented in
Table 31 (pathology-based fetal fibronectin testing for pregnant women in suspected
preterm labour); Table 32 (point-of-care fetal fibronectin testing for pregnant women in
suspected preterm labour); Table 33 (pathology-based fetal fibronectin testing in
asymptomatic pregnant women at high risk of preterm delivery) and Table 34 (point-of-
care fetal fibronectin testing in asymptomatic pregnant women at high risk of preterm

delivery).

Due to a limited amount of available evidence it was only possible to reliably calculate
the summary diagnostic measures for pathology-based fetal fibronectin testing for
pregnant women in suspected preterm labour (delivery within seven days of testing,
delivery within 14 days of testing, delivery before 37 weeks gestation) as well as point-of-
care fetal fibronectin testing for pregnant women in suspected preterm labour (delivery
within seven days of testing).

The corresponding unweighted and inverse variance weighted SROC curves are
presented for pathology-based fetal fibronectin testing for pregnant women in suspected
preterm labour for the outcomes of preterm delivery within seven days of testing
(Figure 14; Figure 15), preterm delivery with 14 days of testing (Figure 16; Figure 17)
and preterm delivery before 37 weeks gestation (Figure 18; Figure 19). Heterogeneity
was detected in the test threshold for the outcome of preterm delivery before 37 weeks
gestation. Therefore, other summary diagnostic measures for the outcome of preterm
delivery before 37 weeks gestation should be interpreted with caution. The SROC curves
for point-of-care fetal fibronectin testing for pregnant women in suspected preterm
labour for the outcome of preterm delivery within seven days of testing are presented in
Figure 20 (unweighted) and Figure 21 (inverse variance weighted).

The Littenberg-Moses regression method was used to evaluate the characteristics of
gestational age, cervical dilation and presenting symptoms on the diagnostic accuracy of
pathology-based fetal fibronectin testing for the outcomes of delivery before 37 weeks
gestation. These characteristics were unable to explain the heterogeneity within the data
sets.

Forest plots are presented for the positive (Figure 22, Figure 23) and negative (Figure
24, Figure 25) likelihood ratios of pathology-based fetal fibronectin testing for the
outcome of delivery before 37 weeks gestation. Both the positive and negative likelihood
ratio data sets were heterogenous and therefore the results from both the random and
fixed effect models are presented.

Fetal fibronectin test for predicting preterm labour 7



Table 31 Diagnostic accuracy of pathology fetal fibronectin testing for pregnant women in suspected

preterm labour

Preterm birth
definition

Author (year) Prevalence/ PPV NPV Sn Sp Accuracy Quality?

N (%) (%) (%) (%) (%) (%)

Preterm delivery within seven days of testing

Bartnicki (1996)  Unclear 2/112 (1.8) 59 100.0  100.0 70.9 714 -1
P2, Q2
lams (1995) Spontaneous  14/192 (7.3) 28.9 99.3 92.9 82.0 82.8 -1
birth P2, Q2
Malak (1996) Spontaneous  10/112 (8.9) 444 97.9 80.0 90.2 89.3 -1
birth P2, Q2
Peaceman Included— 23/763 (3.0) 13.3 99.5 87.0 824 82.6 -1
(1997) medically P2, Q2
indicated birth
Rinehart (2001)  Included— 28/235 (11.9) 333 93.6 57.1 84.5 81.3 -1
medically P2, Q2
indicated birth
Schmitz (2006)  Spontaneous  23/359 (6.4) 211 98.5 82.6 78.9 79.1 -1
birth P2, Q2
Skoll (2006) Unclear 15/149 (10.1) 375 97.4 80.0 85.1 84.6 -1
P2, Q2
Tekesin (2005)  Spontaneous ~ 11/170 (6.5) 19.6 98.4 81.8 76.7 771 I
birth P2, Q1
Preterm delivery within 14 days of testing
Bartnicki (1996)  Unclear 17/112 (15.2) 41.2 96.2 824 78.9 79.5 -1
P2, Q2
lams (1995) Spontaneous  26/192 (13.5) 40.0 94.6 69.2 83.7 81.8 -1
birth P2, Q2
Malak (1996) Spontaneous  11/112 (9.8) 50.0 97.9 81.8 91.1 90.2 -1
birth P2, Q2
Peaceman Included— 30/763 (3.9) 16.7 99.2 83.3 82.9 83.0 -1
(1997) medically P2, Q2
indicated birth
Tekesin (2005)  Spontaneous  16/170 (9.4) 30.4 98.4 87.5 79.2 80.0 I
birth P2, Q1
Preterm delivery before 34 weeks gestation
Burrus (1995) Unclear 26/37 (70.3) 79.3 62.5 88.5 455 75.7 -1
P2, Q2
Rinehart (2001)  Included— 27/235 (11.5) 354 94.7 63.0 85.1 82.6 -1
medically P2, Q2
indicated birth
Tekesin (2005)  Spontaneous ~ 28/170 (16.5) 435 93.5 714 81.7 80.0 I
birth P2, Q1
Preterm delivery before 37 weeks gestation
Bartnicki (1996)  Unclear 40/112 (35.7) 794 83.3 67.5 90.3 82.1 -1
P2, Q2
Grandi (1996) Unclear 8/26 (30.8) 30.8 69.2 50.0 50.0 50.0 I
P2, Q1
lams (1995) Spontaneous  62/192 (32.3) 60.0 76.2 435 86.2 724 -1
birth P2, Q2
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Author (year)  Preterm birth Prevalence/ PPV NPV Sn Sp Accuracy Quality?
definition N (%) (%) (%) (%) (%) (%)
Inglis (1994) Unclear 9/38 (23.7) 43.8 90.9 77.8 69.0 711 -1
P2, Q2
Irion (1995) Unclear 22/64 (34.4) 57.7 81.6 68.2 73.8 71.9 -1
P2, Q2
Langer (1997) Unclear 18/61 (29.5) 55.6 81.4 55.6 814 73.8 -1
P2, Q2
La Shay (2000)  Unclear 34/118 (28.8) 58.8 76.2 294 91.7 73.7 -1
P2, Q2
Lockwood Unclear 60/117 (51.3) 83.1 81.0 81.7 82.5 821 -1
(1991) P2, Q2
Malak Spontaneous  22/112 (19.6) 77.8 91.5 63.6 95.6 89.3 -1
(1996) birth P2, Q2
Morrison (1993)  Unclear 10/28 (35.7) 64.3 929 90.0 722 78.6 -1
P2, Q2
Peaceman Included— 162/763 (21.2)  44.7 84.5 414 86.2 76.7 -1
(1997) medically P2, Q2
indicated birth
Rinehart (2001)  Included— 100/235 (42.6) 729 65.2 35.0 90.4 66.8 -1
medically P2, Q2
indicated birth
Rizzo (1996)P< Unclear 47/108 (43.5) 81.4 81.5 74.5 86.9 81.5 -1
P2, Q2
Rizzo (1997)° Unclear 49/106 (46.2) 76.9 83.3 81.6 78.9 80.2 -1
P2, Q2
Rozenberg Unclear 20/56 (35.7) 75.0 80.0 60.0 88.9 78.6 -1
(1996) P2, Q2
Rozenberg Spontaneous  20/76 (26.3) 452 86.7 70.0 69.6 69.7 -1
(1997) birth P2, Q2
Tekesin (2005)  Spontaneous ~ 45/170 (26.5) 67.4 88.7 68.9 88.0 82.9 I
birth P2, Q1
Zamora (2000) Unclear 3/22 (13.6) 60.0 100.0  100.0 88.2 81.8 -1
P2, Q2
Abbreviations: NPV, negative predictive value; PPV, positive predictive value; Sn, sensitivity; Sp, specificity
aAccording to criteria outlined in Table 7, Table 8 and Appendix G.
bRizzo et al (1996) and Rizzo et al (1997) have an overlapping patient cohort.
¢Used vaginal sample subgroup.
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Table 32 Diagnostic accuracy of point-of-care fetal fibronectin testing for pregnant women in
suspected preterm labour

Author (year)  Preterm birth Prevalence/ PPV NPV Sn Sp Accuracy Quality?
definition N (%) (%) (%) (%) (%) (%)

Preterm delivery within seven days of testing

Benattar (1997)  Unclear 9/124 (7.3) 42.1 99.0 88.9 90.4 90.3 -1
P2, Q2
Coleman (1998)  Included— 15/121 (12.4) 37.0 94.7 66.7 84.0 81.8 I
medically P1, Q1
indicated birth
Senden (1996)  Included— 3/25 (12.0) 50.0 100.0  100.0 86.4 88.0 -1
medically P2, Q2
indicated birth
Tsoi (2006) Unclear 19/195 (9.7) 21.2 99.1 94.7 61.9 65.1 -1
P2, Q2
Preterm delivery within 14 days of testing
Benattar (1997)  Unclear 16/124 (12.9) 57.9 95.2 68.8 92.6 89.5 -1
P2, Q2
Preterm delivery before 34 weeks gestation
Coleman (1998)  Included— 19/121 (15.7) 37.0 90.4 52.6 83.3 785 I
medically P1, Q1
indicated birth
Parker (1995) Spontaneous  5/36 (13.9) 455 100.0  100.0 80.6 83.3 -1
birth P2, Q2
Preterm delivery before 37 weeks gestation
Benattar (1997)  Unclear 25/124 (20.2) 474 84.8 36.0 89.9 79.0 -1
P2, Q2
Volumenie Unclear 32/120 (26.7) 19.1 68.5 28.1 56.8 49.2 I
(2001) P2, Q1

Abbreviations: NPV, negative predictive value; PPV, positive predictive value; Sn, sensitivity; Sp, specificity
aAccording to criteria outlined in Table 7, Table 8 and Appendix G.
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Table 33 Diagnostic accuracy of pathology-based fetal fibronectin testing among asymptomatic
pregnant women at high risk of preterm delivery

Author (year)  Preterm birth  Prevalence/ PPV NPV Sn Sp Accuracy  Quality?
definition N (%) (%) (%) (%) (%) (%)

Preterm delivery with 14 days of testing (per patient)

Leeson (1996)  Spontaneous  5/42 (11.9) 36.4 96.8 80.0 81.1 81.0 -1
birth P2, Q2

Preterm delivery before 34 weeks gestation (per patient)

Nageotte Spontaneous ~ 13/87 (14.9) 286 97.8 92.3 59.5 64.4 -1

(1994) birth P2, Q2

Morrison (1996)  Unclear 14/85 (16.5) 42.9 88.7 42.9 88.7 81.2 -1
P2, Q2

Preterm delivery before 37 weeks gestation (per patient)

Leeson (1996)  Spontaneous  13/40 (32.5) 63.6 79.3 53.8 85.2 75.0 II-1
birth P2, Q2

Nageotte Spontaneous  27/87 (31.0) 511 925 88.9 61.7 70.1 MI-1

(1994)0 birth P2, Q2

Preterm delivery within seven days of testing (per sample)

Leeson (1996)  Spontaneous  2/168 (1.2) 12.5 100.0 100.0 916 91.7 MI-1
birth P2, Q2

Preterm delivery within 14 days of testing (per sample)

Leeson (1996)  Spontaneous  7/167 (4.2) 31.3 98.7 714 93.1 922 MI-1
birth P2, Q2

Preterm delivery before 37 weeks gestation (per sample)

Leeson (1996)  Spontaneous  47/159 (29.6) 50.0 727 17.0 92.9 70.4 -1
birth P2, Q2

Nageotte Spontaneous  73/678 (10.8) 214 93.4 56.2 75.0 73.0 -1

(1994)c birth P2, Q2

Abbreviations: NPV, negative predictive value; PPV, positive predictive value; Sn, sensitivity; Sp, specificity
aAccording to criteria outlined in Table 7, Table 8 and Appendix G.

bResults presented for fetal fibronectin sampling every two weeks.

cResults presented for fetal fibronectin samples from the posterior fornix.
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Table 34

Diagnostic accuracy of point-of-care fetal fibronectin testing among asymptomatic pregnant
women at high risk of preterm delivery

Author (year)

Preterm birth Prevalence/ PPV NPV Sn Sp  Accuracy(% Quality?
definition N (%) (%) (%) (%) (%) )

Preterm delivery before 37 weeks gestation (per patient)

Bittar
(1996)

Spontaneous  38/102 (37.3) 84.8 85.5 73.7 92.2 85.3 -2
birth P2, Q3

Preterm delivery before 37 weeks gestation (per sample)

Paternoster
(2000)

Spontaneous  53/161 (32.9) 42.1 89.4 90.6 38.9 55.9 -2
birth P2, Q3

Abbreviations: NPV, negative predictive value; PPV, positive predictive value; Sn, sensitivity; Sp, specificity
aAccording to criteria outlined in Table 7, Table 8 and Appendix G.
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Figure 22  Summary positive likelihood ratios (random effects) for the diagnostic accuracy of
pathology-based fetal fibronectin testing for women in suspected preterm labour for
assessment of preterm delivery risk before 37 weeks gestation
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Figure 23  Summary positive likelihood ratios (fixed effects) for the diagnostic accuracy of pathology-
based fetal fibronectin testing for women in suspected preterm labour for assessment of
preterm delivery risk before 37 weeks gestation

Negative LR (95% Cl)

—— Bartnicki (1996) 0.36 (0.23-0.57)
Grandi (1996) 1.00 (0.43-2.30)
. 4 lams (1995) 0.66 (0.52-0.82)
. Inglis (1994) 0.32 (0.09-1.12)
—— Irion (1995) 0.43 (0.23-0.82)
@ Langer (1997) 055 (0.32-0.93)
L J La Shay (2000) 0.77 (0.61-0.97)
—— Lockwood (1991) 022 (0.13-0.38)
—@—+ Malak (1996) 0.38 (0.22-0.66)
® Marrison (1993) 0.14 (0.02-0.91)
® Peaceman (1997) 0.68 (0.60-0.78)
o Rinehart (2001) 0.72 (0.62-0.84)
— @ Rizzo (1997) 0.23 (0.13-0.43)
—— Rozenberg (1996) 045 (0.26-0.78)
—— Rozenberg (1997) 0.43 (0.22-0.86)
— Tekesin (2005) 0.35 (0.23-0.55)
L Zamora (2000) 0.15 (0.01-1.95)
* Random Effects Model
Pooled Negative LR = 0.48 (0.39 to 0.59)
0.01 1 100.0
Negative LR

Figure24  Summary negative likelihood ratios (random effects) for the diagnostic accuracy of
pathology-based fetal fibronectin testing for women in suspected preterm labour for
assessment of preterm delivery risk before 37 weeks gestation
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Figure 25  Summary negative likelihood ratios (fixed effects) for the diagnostic accuracy of pathology-
based fetal fibronectin testing for women in suspected preterm labour for assessment of
preterm delivery risk before 37 weeks gestation
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Appendix D Supplementary patient
management data

Randomised controlled trials

There were four randomised controlled trials (RCTs) identified that reported the effects
of fetal fibronectin testing for predicting preterm labour on patient management
(Grobman et al, 2004; Lowe et al, 2004; Nguyen et al, 2002; Plaut et al, 2003). The study
details are presented in Table 35. All trials were conducted in the United States. The
abstract only was available for the study by Nguyen et al (2002). Plaut et al (2003)
conducted a multi-centre study. Only Grobman et al (2004) clearly defined the symptoms
of preterm labour, and designed a study that was limited to singleton gestations. All four
studies had similar exclusion criteria; the only major exception was that Grobman et al
(2004), Nguyen et al (2002) and Plaut et al (2003) applied cervical manipulation within 24
hours as an exclusion criterion, whereas Lowe et al (2004) delayed testing until 24 hours
after cervical manipulation.

Lowe et al (2004) reported methods applied to determine gestational age. Grobman et al
(2004) and Nguyen et al (2002) reported details of current practices used to identify
patients at risk of preterm delivery. All four studies reported obtaining samples from the
posterior vaginal fornix. It appears likely that all samples were analysed using the Rapid
Fetal Fibronectin analyser.
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These RCT's were assessed on measures that were used to minimise any study bias
(Table 36). Grobman et al (2004) and Lowe et al (2004) reported a secure randomisation
procedure; however, Nguyen et al (2002) did not report randomisation methods, and
Plaut et al (2003) used an inadequate procedure—participants were randomised by using
sequentially numbered envelopes matched to patient enrolment forms. None of the
studies blinded either patients or physicians. Because treatment was based on physician
discretion in all studies, this may have affected the results. The initial number of patients
randomised, but not included in the analysis in trials by Lowe et al (2004) and Plaut et al
(2003) was unclear.

Table 36 Assessment of the measures to minimise bias of diagnostic randomised controlled trials
comparing fetal fibronectin testing with current clinical practice

Author Randomisation Blinding Patient follow-up

(year)

Grobman Randomisation was Patients and physicians 100 patients were randomised: 50 women

(2004) performed the use of were not blinded each to the fFN group and to management

computer-generated
random assignment

without fFN
All patients were included in the analysis

Lowe (2004)

Randomisation was
achieved through the use
of a computer-generated
table in blocks of 10.
Separate randomisation
tables were used for
gestations of < 28 weeks
and > 28 weeks

Patients and physicians
were not blinded

110 patients were available for enrolment. 46
women were randomised to the fFN group and
51 women were randomised to management
without fFN

97 (88%) of enrolled patients were
randomised and included in analysis

Nguyen
(2002)

NR

Patients and physicians
were not blinded

77 patients were available for enrolment. 42
women were randomised to the fFN group and
35 women were randomised to management
without fFN

Plaut (2003)2

Randomisation was
performed by means of
sequentially numbered
envelopes that matched
patient enrolment forms on
labour and delivery

Patients and physicians
were not blinded

114 patients were available for enrolment. 51
women were randomised to the fFN group and
57 women were randomised to management
without fFN

108 (95%) of enrolled patients were
randomised and included in analysis

Abbreviations: fFN, fetal fibronectin; NR, not reported

aEight patients were entered into the study twice, as > 2 weeks had passed since the initial evaluation.

A summary of results from the diagnostic RCTs is provided in Table 37. These trials
produced similar results. They indicated that there was no difference in medical resource
usage in the management of preterm labour with the addition of fetal fibronectin testing
in the American healthcare setting. The only exception occurred in the trial by Nguyen et
al (2002) which reported a significantly increased length of stay in the triage unit for the
fetal fibronectin group compared with current clinical practice (3.3 + 1.7 hours vs 2.7 +
1.7 hours, p = 0.03). The trial by Plaut et al (2003) reported a significant decrease in the
length of stay for a subgroup of patients with known negative fetal fibronectin test
results who were observed for > 6 hours, compared with current clinical practice (22.7
hours vs 37.8 hours, p = 0.04).

Lowe et al (2004) also identified a reduction in hospital admissions and length of stay in
the known negative fetal fibronectin group compared with the known positive fetal
fibronectin group (25.7% vs 63.6%, p = 0.32; median 0 days, range 0—1 vs median 1 day,
range 0-3, p = 0.008; for hospital admissions and length of stay, respectively).
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This trial did not however report a significant difference in hospital admissions and
length of stay between the fetal fibronectin group and the current clinical practice group.
This suggests that the positive fetal fibronectin group received more intensive
management when test results were known.

Table 37

Results of diagnostic randomised controlled trials comparing fetal fibronectin testing with
current clinical practice

Author
(year)

Summary of results

Grobman
(2004)

The fetal fibronectin test results did not affect medical resource usage, there was no significant difference
in the use of tocolytics, corticosteroids or hospital admissions/length of stay

The fetal fibronectin test results did not improve patient satisfaction or emotional state

The fetal fibronectin test results did not improve the patient activity status (ie work status, level of leisure
activity, need for extra assistance)

Subgroup analysis of patients with and without cervical change did not find a significant difference in the
management of patients when the fetal fibronectin results were known

Subgroup analysis of first 50 patients and second 50 patients (ie physician learning curve) did not find a
significant difference in the management of patients when the fetal fibronectin results were known

Subgroup analysis of patients with and without private attending physicians did not find a significant
difference in the management of patients when the fetal fibronectin results were known

Lowe (2004)

The fetal fibronectin test results did not affect medical resource usage, there was no significant difference
in the use of tocolytics, corticosteroids, antibiotics or hospital admissions/length of stay

Subgroup analysis of patients with gestation < 28 weeks and gestation > 28 weeks did not find a
significant difference in the management of patients when the fetal fibronectin results were known

There was significantly fewer admissions in the fetal fibronectin negative group than the positive group
(25.7% vs 63.6%, p = 0.32). The length of stay was also shorter in the fetal fibronectin negative group
than the positive group (median 0 days, range 0-1 vs median 1 day, range 0-3, p = 0.008)

Nguyen
(2002)

The fetal fibronectin test results did not affect medical resource usage, there was no significant difference
in the use of tocolytics or hospital admissions

The fetal fibronectin test increased the time spent in the triage unit (3.3 + 1.7 hours vs. 2.7 + 1.7 hours,
p=0.03)

Plaut (2003)

A known negative fetal fibronectin test result did not affect medical resource usage, there was no
significant difference in length of stay

A known negative fetal fibronectin test resulted in significant decrease in the length of stay for a subgroup
of patients observed for > 6 hours (22.7 hours vs 37.8 hours, p = 0.04)

RCTs investigating effects of fetal fibronectin diagnostic testing on changes in patient
management potentially offers the best available evidence for clinical utility of the test.
There are however differences in the management of suspected preterm labour in the
current clinical practice groups (< 50% of patients treated with tocolytics or
corticosteroids) reported in these trials (T'able 38) compared with the current Australian
practice of treating nearly all patients who are in suspected preterm labour (expert
opinion of the advisory panel). These differences limit the applicability of these studies
for Australian settings.
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Table 38 Summary of the management details reported in the current clinical practice groups in the
diagnostic randomised controlled trials

Author (year) Hospital admissions Patients receiving tocolysis Patients receiving
niN (%) niN (%) corticosteroids
n/N (%)
Grobman (2004) 14/50 (28) 9/50 (18) 10/50 (20)
Lowe (2004) 12/51(24) 23/51(45) 22/51(43)
Nguyen (2002) NR NR NR
Plaut (2003)a NR 6/57(11)a -

Abbreviation: NR, not reported
aAggressive therapy (this includes the use of magnesium sulphate, nifedipine, > 1 tocolytic, or any tocolytics used along with corticosteroids).

Non-randomised studies

There were four studies identified (Abenheim et al 2005; Joffe et al 1999; Foxman et al
2004; Parry et al 2000) that did not provide applicable information concerning the
potential change in patient management from fetal fibronectin test results. The
characteristics and results of these studies are shown in Table 39 and Table 40,
respectively.

The studies were not used in the analysis of patient management because Abenheim et al
(2005) and Joffe et al (1999) presented management changes in relation to patient
populations that including patients who were by definition ineligible for fetal fibronectin
testing. Foxman et al (2004) and Parry et al (2006) inadequately reported participant
patient characteristics making applicability to either the target or study population
unclear.
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Table 39 Characteristics of studies not evaluated in the assessment of fetal fibronectin testing on
patient management

Author Study design Patients (N) Test characteristics
(vear)
Country
Abenheim Historical case-control Patients with singleton gestations and TPL symptoms ~ Sample from the
(2005)¢ Intact membranes and cervical dilation <3 cm posterior fOTrS'X using
Canada ) the TLI(IQ)™ system
Gestational age 24-34 weeks .
(single test)
Prevalence of preterm birth (< 37 weeks):
Cases 8.6% (116)
Controls 7.8% (116)
Foxman Diagnostic pre-test Patients with singleton gestation Unclear
(2004) post-test study Gestational age 22-34 weeks
USA Jan 2002-Jun 2002 (58)
Joffe (1999)2  Historical case-control Patients with singleton or multiple gestations and TPL  Sample from the
USA Case recruitment: symptoms poséelirlio'rA fornix using
Jul 1996-Jun 1997 Intact membranes and cervical dilation < 3 cm anELIS
Control recruitment: Gestational age 24-35 weeks (single test)
Jul 1995-Jun 1996 Prevalence of preterm birth (< 35 weeks):
Cases 2.8% (1936)
Controls 2.1% (1837)
Parry (2006)  Historical case-control Patients with unspecified gestation with symptoms of ~ Unclear
TPL

New Zealand  Case recruitment:
Sep 2003-Nov 2003 Gestational age 27-33 weeks

Control recruitment: Cases (9)

Jul 2002-Sep 2002 Controls (11)
Abbreviations: ELISA, enzyme-linked immunosorbent assay; NR, not reported; TPL, threatened preterm labour
aData from a patient group including a patient ineligible for fetal fibronectin testing.
Note: In this current review, suspected preterm labour is termed threatened preterm labour.
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Appendix E

Supplementary economic data

There were six studies identified that did not provide applicable information concerning
the economic analysis of fetal fibronectin testing. The characteristics and results of these
studies are shown in Table 41.

Table 41 Economic analyses of fetal fibronectin testing

Reference

Country

Indication

Study design / population / brief results

Abenhaim et al
(2005)

Canada

Resource
utilisation and
costing

Historical case control study

Singleton pregnant women between 24 and 34 weeks of gestation and
presented with signs and symptoms of preterm labour in a tertiary care
hospital’s birthing centre, 2002-2003

Management costs with (n = 116) vs without fFN test (n = 116), fFN test
applied in 41% of study group

Hospital admission rate: 12.1% vs 24.1%
Duration of hospital stay: 0.6 + 1.4 vs 5.2 + 11.5 days
Costs per test: CAD$ 141 + 232 (AUD 141 + 249)a

Mean cost per admission: CAD$ 441 + 5275 vs CAD$ 3666 + 8159
(AUD 473 £ 5663 vs AUD 3935 + 8759)

Mean total cost per hospitalised patient: CAD$ 581 + 976 vs CAD$ 3666
+ 8159 (AUD 624 + 1048 vs AUD 3935 + 8759)

Mean total cost per patient presented with signs and symptoms of
preterm labour: CAD$ 226 vs CAD$ 885 (AUD 243 vs 950)

Note: This publication does not explicitly state that costs were reported in
CADS. Because the study reports costs in Canada, it was assumed that
CADS$ cost data were cited.

Alonso et al
(2004)°

Mexico

Resource
utilisation and
costing

Prospective longitudinal comparative study

Singleton pregnant women between 24 and 34 weeks of gestation who
presented at hospital with signs and symptoms of preterm labour,
2001-2002

Treatment of fFN negative (n = 304) vs positive women (n = 158).
Women who tested positive were treated according to existing treatment
protocol, if negative they were discharged within 24 hours if not
contraindicated for other medical reasons

Duration of hospital stay: 1.2 + 0.5 vs 4.3 £ 0.9 days (fFN negative vs
fFN positive)

Mean hospital costs per patient including care for preterm neonates and
mothers: MXN7522 (fFN negative) vs MXN22,660 (fFN positive)
(AUD950 vs AUD2861)

Joffe et al (1999)

USA

Resource
utilisation and
costing

Historical case control study

Singleton and multiple gestations between 24 and 34.9 weeks presented
at a tertiary care hospital with signs and symptoms of preterm labour,
1995-1997

With fFN test (n = 1989) vs without fFN test (n = 1831)
Hospital admission rate: 17.0% vs 28.1%

Admission frequency per patient: 1.6 + 1.1 vs 1.8 + 1.3 times
Duration of hospital stay: 1.6 + 1.4 vs 2.0 + 1.seven days

Charges per patient: US$1354 + 1458 vs US$1715 + 1640 (AUD 2184 +
2352 vs 2766 + 2645)
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Reference Country Indication Study design / population / brief results

Mozurkewich Canada Cost- Decision tree modelling of nine different management strategies for
et al (2000) effectiveness  preterm labour, with varying approaches of applying fFN test, cervical
analysis length measurement, tocolytic and corticosteroid treatment

Based on literature data, 1999 $

Cost-effectiveness as cost per RDS avoided and cost per death
prevented compared with next most effective strategy:

- Treat all with corticosteroids as outpatients, no tocolysis: CAD
167,000 per avoided RDS (AUD 170,565)

- Cervical length plus corticosteroids: CAD 233,000 per avoided
RDS (AUD 237,974); CAD 850,000 per avoided death (AUD
868,146)

- Treat all with corticosteroids; tocolytics administered only for
women with abnormal cervical length: CAD600,000 per avoided
RDS (AUD 612,809), CAD6 million per avoided death (AUD 6.128
million)
All other strategies dominated (more expensive and less effective) or with
extended dominance (higher ICER than the next most effective strategy)

Note: This publication does not explicitly state that costs were reported in
CAD. Because the study reports costs in Canada, it was assumed that
CAD cost data were cited.

Musaad et al New Resource Historical case control study
(2005) Zealand gggzﬁgon and  \yomen with singleton and twin gestations between 24 and < 34 weeks

presented at a hospital with signs and symptoms of preterm labour, year
not stated—probably 2003; no exclusion of women who had sexual
intercourse within 24 hours before fFN test

With fFN test (n = 30) vs without fFN test (n = 30)
Median duration of hospital stay: 1 (if fFN negative) vs 2 days
Cost per patient: NZD 918 vs NZD943 (AUD 840 vs AUD 863)

The authors stated that the cost savings were lower than expected,
probably due to continued application of obstetric ultrasound for fFN

negative women
Sullivan et al USA Resource Decision tree modelling of hospital treatment costs for preterm labour
(2001) utlllgat|on and Three different management approaches:
costing

1) fFN testing in all women presenting with threatened preterm labour
2) fFN testing in those who are admitted based on traditional criteria
(following clinical examination)

3) no fFN test

Hospital cost perspective
Broad variation of preterm labour prevalence and admission rates

fFN testing after decision of hospital admission based on traditional
criteria may reduce the costs from hospital point of view

Abbreviations: AUD, Australian dollar; CAD, Canadian dollar (exchange rate at July 1, 2004, Mozurkewich et al at July 01, 1999); fFN test, fetal
fibronectin test; ICER, incremental cost-effectiveness ratio; MXN, Mexican New Peso (exchange rate as by June 30, 2004); NZD, New Zealand
dollar (exchange rate as by July 01, 2005; RDS, respiratory distress syndrome; SD, standard deviation; US$, US Dollar (exchange rate at July
1,1998).

aIncluding costs for inappropriate or invalid tests, cost per test were CAD135 (AUD145).

bEnglish translation of original article provided by Applicant.
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Appendix F  Studies included in the review

Diagnostic accuracy

Table 42 presents the characteristics and results extracted from included systematic
reviews assessing the diagnostic accuracy of fetal fibronectin testing for predicting
preterm labour.

Table 43 presents the characteristics and results extracted from included primary studies
assessing the diagnostic accuracy of fetal fibronectin testing for predicting preterm
labour.
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Patient management

Table 44 presents the characteristics and results extracted from included randomised
controlled trials assessing the affect of fetal fibronectin testing on patient management.

Table 45 presents the characteristics and results extracted from included non-
randomised controlled trials assessing the affect of fetal fibronectin testing on patient

management.
Table 44 Characteristics and results of randomised controlled trials assessing the affect of fetal fibronectin
testing on patient management
Author (year)/ Population (N) Index test, current Study outcomes Study quality
country/ clinical practice (CCP)
study design

Grobman (2004)  Inclusion criteria:
USA Patients with symptoms
. ' of preterm labour

Diagnostic RCT  (primary symptom-
uterine contractions, > 6
contraction per hour by
external tocodynometry);
singleton gestation
between 24-34 weeks

Exclusion criteria:
Vaginal bleeding,
cerclage, non-intact
amniotic membranes,

> 3 c¢m cervical dilation,
cervical manipulation
within 24 hours, already
received hospital-based
observation, admission
or treatment

Determination of
gestational age: NR

Index test:
Cervicovaginal samples
swabbed from the
posterior vaginal fornix.
Samples analysed using
the Rapid Fetal
Fibronectin analyser

CCP: Standardised
evaluation including a
focused history,
assessment of fetal
heart tones,
assessment of uterine
contraction frequency,
digital cervical
examination and a
physical examination

Fetal fibronectin test
results did not affect
medical resource usage,
there was no significant
difference in the use of
tocolytics, corticosteroids
or hospital
admissions/length of stay

Fetal fibronectin test
results did not improve
patient satisfaction or
emotional state

Fetal fibronectin test
results did not improve the
patient activity status (ie.
work status, level of leisure
activity, need for extra
assistance)

Subgroup analysis of
patients with and without
cervical change did not
find a significant difference
in the management of
patients when the fetal
fibronectin results were
known

Subgroup analysis of first
50 patients and second 50
patients (ie. physician
learning curve) did not find
a significant difference in
the management of
patients when the fetal
fibronectin results were
known

Subgroup analysis of
patients with and without
private attending
physicians did not find a
significant difference in the
management of patients
when the fetal fibronectin
results were known

Randomisation was
performed the use of
computer-generated
random assignment

Patients and
physicians were not
blinded

100 patients were
randomised. 50
women to the fFN
group and 50 women
to management
without fFN. Al
patients were
included in the
analysis
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Author (year)/ Population (N) Index test, current Study outcomes Study quality
country/ clinical practice (CCP)
study design
Lowe (2004) Inclusion criteria: Index test: The fetal fibronectin test Randomisation was
USA Patients with symptoms Cervicovaginal samples  results did not affect achieved through the
. ) of preterm labour swabbed from the medical resource usage, use of a computer-
Diagnostic RCT  (yterine contractions posterior vaginal fornix.  there was no significant generated table in
and/or cervical change); ~ Samples were sent to difference in the use of blocks of 10.
> 16 years of age; the laboratory and tocolytics, corticosteroids, ~ Separate
singleton or multiparous  analysed within the hour  antibiotics or hospital randomisation tables
gestations between (presumably Rapid admissions/length of stay were used for
23—;34 weeks. (fFN _ Fetal Fibronectin Subgroup analysis of gestations of < 28
testing was delayed in analyser) patients with gestation < weeks and > 28
patients who had cenvical  cop. NR 28 weeks and gestation > Weeks
manipulation within 24 28 weeks did not find a Patients and
hours) significant difference inthe  physicians were not
Exclusion criteria: management of patients blinded
Vaginal bleedipg, when the fetal fibronectin 110 patients were
cerc[age, non-intact results were known available for
amniotic membranes, There was significantly enrolment; 46
> 3 cm cervical dilation fewer admissions in the randomised to the
for singleton gestation or fetal fibronectin negative fFN group; 51
>4 cm cervical dilation group than the positive randomised to
for multiparous gestation group (25.7% vs 63.6%, management without
Determination of p =0.32). The length of fFN
gestational age: stay was also shorter in 0
Determined from last the fetal fibronectin g;ti(sr?tlevc;fr:nrolled
menstrual period and negative group than the randomised and
first or early second- positive group (median 0 included in analysis
trimester ultrasound. In days, range 0-1 vs median
the case of 1 day, range 0-3,
discrepancies ultrasound p =0.008)
data were used
Nguyen (2002) Inclusion criteria: Index test: The fetal fibronectin test Randomisation
[Abstract only] Patients with symptoms Cervicovaginal samples  results did not affect procedure not
of preterm labour and swabbed from the medical resource usage, reported
USA gestation between 24-35  posterior vaginal fornix.  there was no significant Patients and
Diagnostic RCT ~ weeks Samples were analysed  difference in the use of physicians were not

Exclusion criteria:
Abdominal trauma, non-
intact amniotic
membranes, > 3 cm
cervical dilation, vaginal
bleeding, non-reassuring
fetal heart tracing, history
of tocolysis in current
pregnancy, recent digital
examination or
intercourse

Determination of
gestational age: NR

using the Rapid Fetal
Fibronectin analyser

CCP: Serial digital
examinations

tocolytics or hospital
admissions

The fetal fibronectin test
increased the time spentin
the triage unit (3.3 + 1.7
hours vs. 2.7 + 1.7 hours,
p=0.03)

blinded

77 patients were
available for
enrolment: 42
randomised to the
fFN group; 35
randomised to
management without
fFN
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Author (year)/ Population (N) Index test, current Study outcomes Study quality
country/ clinical practice (CCP)
study design
Plaut (2003) Inclusion criteria: Index test: A known negative fetal Randomisation by
Patients with symptoms Cervicovaginal samples  fibronectin test result did means of

USA . .

. ) of preterm labour, and swabbed from the not affect medical resource  sequentially
Diagnostic RCT  singleton or multiparous ~ posterior vaginal fornix.  usage, there was no numbered envelopes

gestations between
24-34 weeks

Exclusion criteria:
Vaginal bleeding,
cerclage, non-intact
amniotic membranes,

> 3 c¢m cervical dilation,
cervical manipulation
within 24 hours, previous
fEN testing within two
weeks

Determination of
gestational age: NR

Samples were analysed
using the Rapid Fetal
Fibronectin analyser

CCP:NR

significant difference in
length of stay

A known negative fetal
fibronectin test resulted in
significant decrease in the
length of stay for a
subgroup of patients
observed for > 6 hours

(22.7 hours vs. 37.8 hours,

p =0.04)

that matched patient
enrolment forms on
labour and delivery

Patients and
physicians were not
blinded

114 patients were
available for
enrolment: 51
randomised to the
fFN group; 57
randomised to
management without
fFN

108 (95%) of enrolled
patients were
randomised and
included in analysis

Abbreviations: RCT, randomised controlled trial; CCP, current clinical practice; NR, not reported; fFN, fetal fibronectin
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Characteristics and results of non-randomised controlled trials assessing the affect of fetal
fibronectin testing on patient management

Author (year) Population (N) Index test, Study outcomes Study quality

Country birth definition

Study design

Abenheim (2005)  Patients with singleton Sample from the posterior fornix ~ Hospital P3, Q3

Canad gestations and using the TLI(IQ)™ system admissions: Applicability:

H‘ar:a ‘a | symptoms of TPL (single test) Cases 24/116 pf lcla d’ i fent
isloncal case- Intact membranes and Unclear birth definition (20.7) nolices pallents

control

cervical dilation < 3 cm

Gestational age 24-34
weeks

Prevalence of preterm
birth (< 37 weeks):
Cases 8.6% (116)
Controls 7.8% (116)

Confounding factors:
No vaginal bleeding, No
recent sexual
intercourse, No recent
cervical manipulation

No protocol introduction

Control 37/116
(31.9)

Mean length of
stay (days): Cases
06+14

Control 5.2 + 11.5

ineligible for fetal
fibronectin testing

Quality:

Historical case-
control study

Foxman (2004)
USA
Diagnostic pre-
test post-test
study

Jan 2002-Jun
2002

Patients with singleton
gestations

Gestational age 22-34
weeks

(58)
Confounding factors: NR

Unclear
Unclear birth definition

Unclear protocol introduction

Hospital
admissions:
Pre-test 33/58
(56.9)

Post-test 3/58 (5.2)

P3, Q2
Applicability:

Inadequate
description of
patient population

Quality:
Non-consecutive

enrolment
Joffe (1999) Patients with singleton ~ Sample from the posterior fornix ~ Tocolytic usage: P3,Q3
USA or multiple gestations using an ELISA (single test) Cases 153/1936 Aoplicability:
and symptoms of TPL (7.9) pplicability.

Historical case-
control

Case
Recruitment: Jul
1996-Jun 1997

Control
Recruitment: Jul
1995-Jun 1996

Intact membranes and
cervical dilation < 3 cm

Gestational age 24-35
weeks

Prevalence of preterm
birth (< 35 weeks):
Cases 2.8% (1936)
Controls 2.1% (1837)

Confounding factors:
No vaginal bleeding or
recent sexual
intercourse

Included medically indicated

birth
Protocol introduction

Control 184/1837
(10.0),

Corticosteroid
usage:

Cases 43/1936
(2.2)

Control 21/1837
(1.1)

Hospital
admissions:
Cases 329/1936
(17.0)

Control 516/1837
(28.1)

Mean length of
stay (days): Cases
16+14

Control 2.0 + 1.7

Includes patients

ineligible for fetal

fibronectin testing
Quality:

Historical case-
control study
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Author (year) Population (N) Index test, Study outcomes Study quality
Country birth definition
Study design
Musaad (2005) Patients with singleton Sample from the exocervix or Tocolytic usage: P1, Q3
New Zealand or twin gestations and posterior fornix using the Cases 10/30 (33.3) litv:
ew cedlan symptoms of TPL TLI(IQ)™ system (single test) Control 22/30 Quality
Historical case- , L (73.3) Historical case-
Intact membranes and Unclear birth definition :
control o ) . control study
cervical dilation < 3 cm Protocol introduction Corticosteroid
Gestational age 24-34 usage-
oo g Cases 11/30 (36.7)
Control 29/30
Prevalence of preterm (96.7)
birth (< 37 weeks): Mean lenath of
Cases 40% (30) €an dengt. Ny
Controls 30% (30) stay (days): Cases

Confounding factors: No
vaginal bleeding or

1.52+1.16
Control 2.7 + 2.3

recent sexual
intercourse
Parry (2006) Patients with Unclear Tocolytic usage: P3, Q3
New Zealand unspecified gestations Unclear birth definiti Cases 5/9 (55.6) Applicabilitv:
ew cealan and symptoms of TPL neiearbirin defintion Control 9111 (81.8) PPy
Historical case- ) No protocol introduction ) ) Inadequate
control Gestational age 27-33 Corticosteroid description of patient
weeks usage: population
gase ot Sep €255 (9) Cases 5/9 (55.6) Qi
ecruitment: Sep i uality:
2003Nov 2003 Controls (11) Control 9/11 (81.8)

Control
Recruitment: Jul

Confounding Factors:
NR

Mean length of
stay days: Cases
25

Historical case-
control study

2002-Sep 2002 Control 3.8
Watson (1998) Patients with Sample from the exocervix or Tocolytic usage: P1,Q3
Australi unspecified gestations posterior fornix using the Fetal Cases 4/17 (23.5) lity:
Hust ra‘ |a| and symptoms of TPL Fibronectin Membrane Control 30/32 Su?ly |
istorical case- Immunoassav™ (single test 93.8 istorical case-
control Intagt mernbranes and y ( , ¢ , : ( ,) . control study
c cervical dilation < 3 cm Included medically indicated Corticosteroid
ase : birth usage:
Recruitment: Jul Gestational age 25-34 . . Cases 17117
1996-Jun 1997 weeks Protocol introduction (100.0)
Prevalence of preterm Control 30/32
birth (< 37 weeks): (93.8)
Cases 17.6% (17)
Controls 43.8% (32)

Confounding factors: No
vaginal bleeding, No
recent sexual
intercourse

Abbreviations: TPL, threatened preterm labour; NR, not reported
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Appendix G Quality criteria

Study design Quality checklist
Systematic Was the research question specified?
review

Was the search strategy documented and adequate?

Were the inclusion and exclusion criteria specified, appropriate and applied in an unbiased way?
Was a quality assessment of included studies undertaken?

Were the methods of the study appraisal reproducible?

Were the characteristics and results of the individual studies summarised?

Were the methods for pooling the data appropriate?

Were sources of heterogeneity explored?

Was a summary of the main results and precision estimates reported?

Studies evaluating effectiveness of an intervention on health outcomes

Randomised
controlled trial

Were the inclusion and exclusion criteria specified?
Was the assignment to the treatment groups really random?
Was the treatment allocation concealed from those responsible for recruiting subjects?

Was there sufficient description about the distribution of prognostic factors for the treatment and control
groups?

Were the groups comparable at baseline for these factors?
Were outcome assessors blinded to the treatment allocation?
Were the care providers blinded?

Were the subjects blinded?

Were all randomised participants included in the analysis?

Was a point estimates and measure of variability reported for the primary outcome?

Cohort study

Were subjects selected prospectively or retrospectively?
Was the intervention reliably ascertained?

Was there sufficient description about how the subjects were selected for the new intervention and
comparison groups?

Was there sufficient description about the distribution of prognostic factors for the new intervention and
comparison groups? Were the groups comparable for these factors?

Did the study adequately control for potential confounding factors in the design or analysis?

Was the measurement of outcomes unbiased (ie blinded to treatment group and comparable across
groups)?

Was follow-up long enough for outcomes to occur?
What proportion of the cohort was followed-up and were there exclusions from the analysis?

Were drop-out rates and reasons for drop-out similar across intervention and unexposed groups?

Case-control
study

Was there sufficient description about how subjects were defined and selected for the case and control
groups?

Was the disease state of the cases reliably assessed and validated?
Were the controls randomly selected from the source of population of the cases?

Was there sufficient description about the distribution of prognostic factors for the case and control
groups? Were the groups comparable for these factors?

Did the study adequately control for potential confounding factors in the design or analysis?

Was the new intervention and other exposures assessed in the same way for cases and controls and
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Study design Quality checklist
kept blinded to case/control status?

How was the response rate defined?
Were the non-response rates and reasons for non-response the same in both groups?
Was an appropriate statistical analysis used?

If matching was used, is it possible that cases and controls were matched on factors related to the
intervention that would compromise the analysis due to over-matching?

Case series Was the study based on a representative sample selected from a relevant population?
Were the criteria for inclusion and exclusion explicit?
Did all subjects enter the survey at a similar point in their disease progression?
Was follow-up long enough for important events to occur?
Were the techniques used adequately described?
Were outcomes assessed using objective criteria or was blinding used?

If comparisons of sub-series were made, was there sufficient description of the series and the
distribution of prognostic factors?

Study of Was the spectrum of patients representative of the patients who will receive the test in practice?
diagnostic

Were selection criteria clearly described?
accuracy

Is the reference standard likely to correctly classify the target condition?

Is the time period between reference standard and index test short enough to be reasonably sure that
the target condition did not change between the two tests?

Did the whole sample or a random selection of the sample, receive verification using a reference
standard of diagnosis?

Did patients receive the same reference standard regardless of the index test result?

Was the reference standard independent of the index test (ie the index test did not form part of the
reference standard)?

Was the execution of the index test described in sufficient detail to permit replication of the test?

Was the execution of the reference standard described in sufficient detail to permit its replication?
Were the index test results interpreted without knowledge of the results of the reference standard?
Were the reference standard results interpreted without knowledge of the results of the index test?

Were the same clinical data available when test results were interpreted as would be available when
the test is used in practice?

Were uninterpretable/ intermediate test results reported?

Were withdrawals from the study explained?
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Appendix H Literature search strategies

Medline search strategy

The search strategy used to identify relevant studies of fetal fibronectin tests for
predicting preterm labour in Medline is presented in Table 46.

Table 46 Fetal fibronectin test for predicting preterm labour, Medline search strategy
(1966 to June Week 1, 2006)

Keywords / search history Results
1. fibronectins/ 16294
2. ((fetal or foetal) adj fibronectin$).ti,ab. 277
3. ((oncofetal or oncofoetal) adj fibronectin$).ti,ab. 95
4. (ffn or onfn or fdc-6).ti,ab. 100
5. oncofetal fibronectin.rw. 22
6. (tli system$ or (tli adj iq) or tliiq or quikcheck).ti,ab,rw. 2
7. 86088-83-7.m. 0
8. or/1-7 16362
9. exp labor, premature/ 10641
10. (preterm adj5 (birth or deliver$ or labour or labor)).i,ab. 10123
1. (prematur$ adj5 (birth or deliver$ or labour or labor)).ti,ab. 8195
12. ((preterm or premature$) adj5 (partu$ and childbirth)).i,ab. 5
13. exp pregnancy trimesters/ 23298
14. (((early or late) adj pregnancy) or trimester$).ti,ab. 34476
15. or/9-14 64414
16. 8and 15 384
17. limit 16 to human 377
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EMBASE search strategy

The search strategy used to identify relevant studies of fetal fibronectin tests for
predicting preterm labour in EMBASE is presented in Table 47.

Table 47 Fetal fibronectin tests for predicting preterm labour, EMBASE search strategy
(1980 to Week 23, 2006)

Keywords / search history Results
1. fibronectin/ 17064
2. fetal fibronectin/ 8
3. oncofetal fibronectin/ 4
4. ((fetal or foetal) adj fibronectin$).ti,ab. 260
5. ((oncofetal or oncofoetal) adj fibronectin$).ti,ab. 88
6. (ffn or onfn or fdc-6).ti,ab. 85
7. (tli system$ or (tli adj iq) or tliiq or quikcheck).ti,ab,tn. 3
8. 86088-83-7.. 17120
9. or/1-8 17154
10. premature labor/ 9402
1. prematurity/ 23860
12. (preterm adj5 (birth or deliver$ or labour or labor)).i,ab. 9809
13. (prematur$ adj5 (birth or deliver$ or labour or labor)).ti,ab. 7043
14, ((preterm or premature$) adj5 (partu$ and childbirth)).ti,ab. 5
15. first trimester pregnancy/ 7125
16. second trimester pregnancy/ 4684
17. third trimester pregnancy/ 4674
18. (((early or late) adj pregnancy) or trimester$).ti,ab. 28822
19. or/10-18 66520
20. 9and 19 427
21. limit 20 to human 399
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PreMaedline search strategy

The search strategy used to identify relevant studies of fetal fibronectin tests for
predicting preterm labour in PreMedline is presented in Table 48.

Table 48 Fetal fibronectin tests for predicting preterm labour, PreMedline search strategy
(14 June, 2006)

Keywords / search history Results
1. ((fetal or foetal) adj fibronectin$).ti,ab. 8
2. ((oncofetal or oncofoetal) adj fibronectin$).ti,ab. 0
3. (ffn or onfn or fdc-6).ti,ab. 3
4. oncofetal fibronectin.rw. 0
5. (tli system$ or (tli adj iq) or tliig or quikcheck).ti,ab,rw. 1
6. or/1-5 8
7. (preterm adj5 (birth or deliver$ or labour or labor)).i,ab. 301
8. (prematur$ adj5 (birth or deliver$ or labour or labor)).i,ab. 163
9. ((preterm or premature$) adj5 (partu$ and childbirth)).i,ab. 0
10. (((early or late) adj pregnancy) or trimester$).ti,ab. 847
11. or/7-10 1235
12. 6and 11 6

Cochrane Library search strategy

The search strategy used to identify relevant studies of fetal fibronectin tests for
predicting preterm labour in the Cochrane Library is presented in Table 49.

Table 49 Fetal fibronectin tests for predicting preterm labour, Cochrane Library search strategy
(Issue 2, 2006)

Keywords / search history Results
1. MeSH descriptor Fibronectins explode all trees in MeSH products 98
2. (fetal, foetal) near fibronectin® in All Fields in all products 44
3. (oncofetal, oncofoetal) near fibronectin* in All Fields in all products 1
4, ffn or onfn or "fdc-6" or "fdc 6" in All Fields in all products 9
5. "oncofetal fibronectin" in All Fields in all products 1
6. "tli system™" or (tli near iq) or tliiq or quikcheck in All Fields in all products 0
7. (#1 OR #2 OR #3 OR #4 OR #5 OR #6) 120
8. MeSH descriptor Obstetric Labor, Premature explode all trees in MeSH products 585
9. preterm near (birth, deliver, labour, labor) in All Fields in all products 1293
10. prematur* near (birth, deliver*, labour, labor) in All Fields in all products 1594
1. (preterm, premature*) near (partu* and childbirth) in All Fields in all products 0
12. MeSH descriptor Pregnancy Trimesters explode all trees in MeSH products 968
13. ((early, late) near pregnancy) or trimester* in All Fields in all products 2274
14. (#8 OR#9 OR #10 OR #11 OR #12 OR #13) 4258
15. (#7 AND #14) 41
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Secondary databases

Searches of the following secondary databases/sites were also petrformed:

Agencia de Evaluaciéon de Tecnologfas Sanitarias, Espafia (Spain)

Agence d’Evaluation des Technologies et des Modes d’Intervention en Santé
(AETMIS) (Quebec, Canada)

Agence Nationale d’Accreditation et d’Evaluation en Santé (France)
Agency for Healthcare Research and Quality (USA)

Alberta Heritage Foundation for Medical Research (Canada)

Austrian Institute of Technology Assessment

British Columbia Office of Health Technology Assessment (Canada)
Blue Cross Blue Shield Association Technology Evaluation Center (USA)

Canadian Agency for Drugs and Technologies in Health (CADTH) (formerly
Coordinating Office for Health Technology Assessment [CCOHTA])

Catalan Agency for Health Technology Assessment (CAHTA)

Centre for Health Program Evaluation (Monash University, Australia), Monash
University Evidence Centre Reports (Australia)

Centers for Medicare and Medicaid Services (USA)

Centre for Reviews and Dissemination (University of York, UK)

Current Controlled Trials metaRegister and ISRTCN register

Danish Centre for Evaluation and Health Technology Assessment (DACEHTA)
Department of Health Publications (UK)

ECRI (formerly Emergency Care Research Institute) (USA)

Finnish Office for Health Technology Assessment (FinOHTA)

German Institute for Medical Documentation and Information (DIMDI)

Harvard Centre for Risk Analysis: Program on the Economic Evaluation of
Health Technology (USA)

Health Council of the Netherlands

Health Economics Research Group (Brunel University, UK)
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. Health Information Research Unit (HIRU) internal database (McMaster
University, Canada)

. Health Technology Advisory Committee (Minnesota Department of Health,
USA)
. Health Technology Assessment International Conference Proceedings

. Health Technology Board for Scotland (UK)

. Institute for Clinical Evaluative Sciences (Canada)

° Institute for Medical Technology Assessment Erasmus MC (Netherlands)

. International Network of Agencies for Health Technology Assessment
(INAHTA)(Sweden)

. International Society of Technology Assessment in Health Care (Montreal,
Canada)

. Israel Centre for Technological Assessment of Health Care Services

. Medion Database (Netherlands)

. Monash University Evidence Centre Reports (Australia)

. National Guidelines Clearinghouse (USA)

. National Health and Medical Research Council Australia publication list

. National Health Service Health Technology Assessment Programme (UK)

. National Information Center on Health Services Research and Health Care
Technology (HSTAT database) (USA), National Library of Medicine Health
Services/Technology Assessment Text (HSTAT) (USA)

. New Zealand Health Technology Assessment

. Scottish Intercollegiate Guidelines Network (SIGN) (Scotland)

. Swedish Council on Technology Assessment in Health Care (SBU)

. Swiss Centre for Technology Assessment (TA-SWISS)

. Swiss Network for Health Technology Assessment (SNHTA).
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Abbreviations

ABS Australian Bureau of Statistics

AHMAC Australian Health Ministers’ Advisory Council
AIHW Australian Institute of health and Welfare
AUC area under the cutrve

CI confidence interval

D difference

DOR diagnostic odds ratio

DRG diagnosis related group

ELISA enzyme-linked immunosorbent assay
fFN fetal fibronectin

FPR false positive rate

GP general practitioner

LR likelihood ratio

MBS Medicare Benefits Schedule

MSAC Medical Services Advisory Committee
NHMRC National Health and Medical Research Council
NPSU National Perinatal Statistics Unit

NPV negative predictive value

NR not reported

POC point-of-care

PPICO population, prior tests, index test, comparators, outcomes
PPV positive predictive value

QUOROM quality of reporting of meta-analyses
RCT randomised controlled trial

RD risk difference

ROC receiver operating characteristic

S sum

SD standard deviation

Sn sensitivity

Sp specificity

SROC summary receiver operating characteristic
TGA Therapeutic Goods Administration

TPL threatened preterm labour

TPR true positive rate
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