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Objective The objective of this study was to evaluate the potential impact to the U.S.
health care system by adopting a novel test that identiﬁes women at risk for spontaneous preterm birth.
Methods A decision-analytic model was developed to assess clinical and cost outcomes over a 1-year period. The use of a prognostic test to predict spontaneous preterm
birth in a hypothetical population of women reﬂective of the U.S. population (predictive
arm) was compared with the current baseline rate of spontaneous preterm birth and
associated infant morbidity and mortality (baseline care arm).
Results In a population of 3,528,593 births, our model predicts a 23.5% reduction in
infant mortality (8,300 vs. 6,343 deaths) with use of the novel test. The rate of acute
conditions at birth decreased from 11.2 to 8.1%; similarly, the rate of developmental
disabilities decreased from 13.2 to 11.5%. The rate of spontaneous preterm birth
decreased from 9.8 to 9.1%, a reduction of 23,430 preterm births. Direct medical costs
savings was $511.7M ( 2.1%) in the ﬁrst year of life.
Discussion The use of a prognostic test for reducing spontaneous preterm birth is a
dominant strategy that could reduce costs and improve outcomes. More research is
needed once such a test is available to determine if these results are borne out upon realworld use.

Studies have demonstrated the enormous clinical and economic impact of preterm birth. However, an effective method
to identify women at risk for having a preterm birth is not
currently available. We describe the potential clinical and
economic outcomes of incorporating a novel prognostic test
that identiﬁes pregnant women at risk for having a spontaneous preterm birth into routine clinical practice. Our study
provides a valuable framework to the clinical community and

other U.S. health care stakeholders to explore the impact of
such a test as well as other new technologies developed to
address the signiﬁcant challenges of preterm birth.
As the leading cause of death among children younger than
the age of 5 years globally, preterm birth is a major public
health concern.1 In the United States, approximately one out
of every nine infants (11.4%) is born preterm, deﬁned by
Goldenberg et al2 as a birth occurring before 37 weeks, and
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preterm birth is the predominant driver of perinatal morbidity and mortality.3 The risk of mortality and serious acute
morbidities such as respiratory distress syndrome (RDS),
necrotizing enterocolitis (NEC), and intraventricular hemorrhage (IVH) are inversely correlated with gestational age
(GA).4,5 Major developmental disabilities (DDs) associated
with preterm birth include neurodevelopmental impairment
(mental retardation), vision loss, hearing loss, and cerebral
palsy (CP).6
Consequently, preterm birth has a signiﬁcant economic
impact on the U.S. health care system and society as a whole.
Based on previous cost estimates published by the Institute of
Medicine in 2006, today, preterm birth costs the United States
approximately $31.5B annually (2015 dollars).6 Medical care
accounts for approximately 65% ($20.3B in 2015 dollars) of
these costs and more than 85% of medical services are
delivered in the ﬁrst year of life.6 Direct medical costs due
to hospitalization and intervention at birth are especially high
for extremely preterm infants (less than 28 weeks of gestation), with estimates of $300,000 to $400,000 (2015 dollars)
per infant, on average.6 These costs, as well as other costs for
nonacute conditions incurred during the ﬁrst year of life, are
signiﬁcantly reduced as GA increases.
Due to the signiﬁcant clinical and economic impact of
preterm birth, there is a current unmet need to identify and
treat at-risk women with the goal of increasing gestational
time. Some women may be identiﬁed as having an elevated
risk for spontaneous preterm birth based on medical history
and epidemiological factors; however, a highly effective and
objective method to identify at-risk women without a prior
spontaneous preterm birth is not currently available. A short
cervix is a consistent risk factor for spontaneous preterm
birth and evidence suggests that early onset of cervical
shortening indicates the start of pathological preterm parturition.7 As a result, there is interest within the clinical
community to conduct cervical length screening alone or in
combination with fetal ﬁbronectin testing during the course
of prenatal care. However, implementation of cervical length
screening has been hindered due to a lack of standardized
protocols to identify screening candidates, and concerns
regarding the quality and reproducibility of results. In addition, specialized equipment and personnel are required to
perform transvaginal ultrasonography, which is superior to
transabdominal ultrasound in performance.8,9
Progestogens are currently recommended for women with
a clinically detected short cervix or a prior spontaneous
preterm birth.10,11 However, cervical length screening has
been difﬁcult to implement in clinical practice and does not
identify all women who will have spontaneous preterm
birth.12 In addition, women with a prior spontaneous preterm
birth represent only a modest percentage of all pregnant
women and the distinction between spontaneous preterm
birth versus indicated preterm birth is not well deﬁned and
may overlap.13 Furthermore, progestogens will not prevent
spontaneous preterm birth in all women for whom they are
indicated.11,12 Therefore, more effective screening tests are
needed to identify women at risk of spontaneous preterm
birth, as well as better stratify the at-risk population into
American Journal of Perinatology Reports

Vol. 6

No. 4/2016

progestogen responders and nonresponders. In this study, we
model the potential impact of a novel blood test to predict risk
of spontaneous preterm birth on clinical and economic outcomes from the U.S. perspective. We present an analytical
framework for what might be achieved upon incorporation of
such a test into routine care that could further enhance the
potential for progestogens, or other interventions, to reduce
the overall burden of preterm birth. Our analysis is important
to understanding the potential clinical and economic implications of adopting such a test.

Methods
A decision-analytic model was developed in Excel (Microsoft
Ofﬁce 2010, Microsoft, Redmond, WA) to compare the clinical
outcomes and costs of adopting a novel testing modality to
identify women at risk for spontaneous preterm birth, with the
current baseline outcomes of infants born preterm, deﬁned as
23 to 37 weeks of gestation. The model considers a hypothetical population of 3,528,593 pregnant women with a singleton
gestation and no history of spontaneous preterm birth. The
population was estimated by the U.S. Department of Commerce14 based on the U.S. population of 319,000,000 with a
fertility rate4 of 2.4/1,000, 95% singleton pregnancy rate,4 and
94% of pregnancies without a history of preterm birth.15
The model estimates direct medical costs from the U.S.
health care system perspective over a 1-year time horizon.
The model consists of two arms: one where women receive a
prognostic test to predict the risk of spontaneous preterm
birth (predictive arm) and one where women receive baseline
care in the absence of a novel prognostic test (baseline arm).
Outcomes in the baseline arm were based on current costs for
preterm birth and current risks for acute and long-term
morbidities. Women enter the model with no history of
having a spontaneous preterm birth and receive a novel
prognostic test (see ►Supplemental Digital Content 1 [online
only] for patient ﬂow in the predictive arm). Test-positive
women are treated with vaginal progesterone. Patient response to vaginal progesterone therapy is considered to
either be analogous to clinical trial results or absent (no
response to treatment). The majority of clinical trial data
for vaginal progesterone is based on women with a short
cervix or a prior preterm birth while the model is focused on a
broader population of women with no history of having a
preterm birth and with no known presence of a short cervix.
To approximate real-world effectiveness and account for
differences between the trial population and the model
population, we reduced the population of women impacted
by vaginal progesterone to 80% of what has been reported in
trials. Trial data report the overall impact of vaginal progesterone in the trial population, including nonresponders16;
therefore, our assumption accounts for additional nonresponders in the model population as only 80% of the testpositive population will see increases in the GA at birth, as
reported in trials. Validation of the model included review of
face validity of the inputs and outcomes through presentation
to an expert and the impact of our assumptions were tested
via sensitivity analyses. In addition, the resulting cumulative
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relative risks (RRs) of preterm births in the intervention arm
were compared with clinical trial results.
Clinical data to support current risk of spontaneous preterm
birth by week when receiving baseline care were sourced from
the Center for Disease Control and Prevention (CDC).17 Test
performance data and prognostic test cost used in the model are
based on the hypothesized performance and cost of a novel
serum test currently in development (►Table 1) and the threshold at which such a test could provide value was analyzed.
Clinical inputs were taken from several sources (►Table 2). The
reduced risk of spontaneous preterm birth with vaginal progesterone treatment is based on a meta-analysis of ﬁve clinical trials
for vaginal progesterone in women with a short cervix.17 Data
from the meta-analysis were used to ﬁt a week-by-week curve
for the RRs of spontaneous preterm birth for the population
assumed to respond to vaginal progesterone treatment (see
►Supplemental Digital Content 2 [online only] for RR of
spontaneous preterm birth with vaginal progesterone).
Clinical outcomes include the shifts in GA and percentage
of associated mortality and acute morbidities, including RDS,
bronchial pulmonary dysplasia (BPD), IVH, and NEC. Additional clinical outcomes include the major DDs associated
with preterm birth including neurodevelopmental impairment (mental retardation), vision impairment, hearing
impairment and CP (see ►Supplemental Digital Content 3
[online only] for further outcomes information).
Although many clinical outcomes have long-term cost consequences, only the 1 year incremental cost of direct medical
expenses are considered within the model. Costs inputs were
derived from a literature review, with the exception of the
reimbursement for the prognostic test which is assumed to be
$1,250, a cost that is aligned with the previous market tolerability for noninvasive prenatal testing at launch. Costs to the
health care system are reported in 2015 U.S. dollars and were
inﬂated using the health-speciﬁc CPI data. Direct medical costs
include maternal costs most closely associated with the inter-
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vention and infant costs incurred at delivery through the ﬁrst
year of life; maternal costs for delivery were excluded assuming the relative impact of these costs would be minimal.
Speciﬁcally, direct medical costs include costs for testing,
treatment with vaginal progesterone, hospitalization of the
infant at birth, and rehospitalization costs incurred in the ﬁrst
year of life (►Table 3). Given the short-term focus, costs were
not discounted. Where cost for each week of GA was not
available, a cost distribution was assumed based on sample
data and expert opinion; available data were ﬁt to the distribution (see ►Supplemental Digital Contents 4 and 5 [online
only] for distribution information).
A univariate sensitivity analysis was performed to identify
the most inﬂuential variables impacting direct medical and
total costs. The average costs and average RRs across the GAs
were varied by  20%, with the assumption that the distribution of inputs across the weeks of GA did not change (see
►Supplemental Digital Content 5 [online only] for further
univariate sensitivity analysis details). Threshold analyses
were also performed to determine the hypothetical maximum
or minimum values of inﬂuential variables where the model
remains cost neutral. The threshold of each selected variable
was tested while the remaining variables were held constant at
the base case value. In addition, a probabilistic sensitivity
analysis was performed using a Monte Carlo approach based
on 5,000 randomly generated simulations of parameter values.
Clinical inputs assumed a uniform distribution with the
exception of the efﬁcacy of vaginal progesterone, which was
assumed to have a lognormal distribution. Costs assumed a
gamma distribution.

Results
Of the 3,528,593 women who received the novel prognostic
test, 913,200 (25.8%) had a positive result (276,642 true
positives and 636,558 false positives) and were identiﬁed

Table 1 Population, test, and intervention inputs
Variables

Input

Base value

Source

Population
variables

U.S. population

319,000,000

U.S. Census Bureau

Incidence of pregnancy (per 1,000)

12.4

CDC (2013)

Test/intervention
variables

Percentage of pregnancies that are singleton

95%

CDC (2013)

Rate of spontaneous preterm birth

9.8%

CDC (2013)

Percentage of women with a history of
preterm birth

6.1%

Petrini et al (2005)

Test sensitivity

80%

Hypothesized performance

Test speciﬁcity

80%

Hypothesized performance

Cost of prognostic test

$1,250

Market-based assumption aligned with cost
for noninvasive prenatal testing at launch

Percentage of women who respond to vaginal
progesterone as reported in trials
(accounts for additional nonresponders)

80%

Expert opinion

Cost of vaginal progesterone

$307

Cahill (2010)29

Abbreviation: CDC, Center for Disease Control and Prevention.
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0.65

0.7

Week 32

Week 33

CDC
(2013)

0.1%

0.3%

0.4%

0.6%

1.0%

1.2%

1.8%

2.4%

3.2%

3.9%

7.9%

11.6%

18.1%

28.7%

52.9%

Mortality
by 30 d

Larroque
(2008)30

0.1%

1.8%

3.0%

4.2%

5.5%

6.8%

8.1%

9.4%

10.7%

12.0%

13.4%

14.7%

16.1%

17.5%

18.9%

CP

0.3%
Larroque
(2008)30

4.1%

0.5%

0.7%

0.9%

1.1%

1.4%

1.8%

2.2%

2.8%

3.6%

4.6%

5.9%

7.5%

9.5%

12.1%

Vision
impairment

Larroque
(2008)30

5.5%

6.2%

6.9%

7.8%

8.7%

9.8%

10.9%

12.3%

13.7%

15.4%

17.3%

19.4%

21.7%

24.3%

Intellectual
impairment

van Dommelen
(2015)31

0.1%

0.2%

0.3%

0.3%

0.5%

0.7%

0.9%

1.2%

1.7%

2.3%

3.2%

4.4%

6.1%

8.4%

11.5%

Hearing
impairment

Stoll
(2010)32

0.1%

0.2%

0.5%

1.0%

2.1%

4.5%

9.3%

18.1%

32.4%

50.9%

69.1%

82.9%

91.3%

95.8%

98.0%

RDS

Stoll
(2010)32

0.1%

0.2%

0.3%

0.5%

0.9%

1.6%

2.7%

4.6%

7.8%

12.8%

20.3%

30.7%

43.5%

57.3%

70.0%

BPD

Stoll
(2010)32

0.1%

0.2%

0.3%

0.4%

0.7%

1.0%

1.5%

2.4%

3.6%

5.5%

8.5%

13.0%

20.0%

30.7%

47.1%

IVH

Stoll
(2010)32

0.1%

0.1%

0.2%

0.3%

0.4%

0.6%

0.8%

1.2%

1.6%

2.3%

3.2%

4.5%

6.3%

8.8%

12.0%

NEC

Abbreviations: BPD, bronchial pulmonary dysplasia; CP, cerebral palsy; GA, gestational age; IVH, intraventricular hemorrhage; NEC, necrotizing enterocolitis; RDS, respiratory distress.

0.2%

CDC
(2013)

0.6%

0.8%

1.1%

1.5%

1.8%

2.6%

3.2%

4.2%

Source

Romero
et al (2012)

10.4%

5.5%

Week 37

1.125

0.625

Week 31

Week 36

0.6

Week 30

0.8

0.575

Week 29

0.95

0.55

Week 28

Week 35

0.525

Week 27

14.6%

22.8%

34.1%

57.0%

Mortality

Underwood
(2007)33

13.0%

13.0%

13.0%

13.0%

14.0%

15.0%

16.0%

19.0%

21.0%

22.0%

26.0%

27.0%

31.0%

31.0%

31.0%

Readmissions
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Week 34

0.52

Week 26

0.5

Week 24

0.51

0.49

Week 23

Week 25

Impact of
progesterone

GA

Table 2 Clinical inputs
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Table 3 Economic inputs
Gestational
age

LOS (d)

First year
rehospitalization
costs

Acute cost

Week 23

78.9

$37,291

$400,204

Week 24

78.9

$37,291

$400,204

Week 25

83.3

$30,478

$419,939

Week 26

82

$25,102

$373,365

Week 27

74.7

$33,624

$320,216

Week 28

66

$23,532

$262,749

Week 29

56.5

$20,198

$208,229

Week 30

47.8

$20,601

$167,017

Week 31

38.5

$20,918

$123,077

Week 32

28.2

$17,243

$82,926

Week 33

19.3

$16,551

$54,206

Week 34

7.4

$14,078

$18,944

Week 35

4.7

$12,320

$10,802

Week 36

3.3

$9,421

$6,193

Week 37

2.6

$4,290

$3,537

Source

Phibbs and
Schmitt
(2006)

Underwood
(2007)

Phibbs and
Schmitt
(2006)

Abbreviation: LOS, length of stay.

as being at risk for having a spontaneous preterm birth. The
rate of spontaneous preterm births in the predictive arm was
9.1% compared with 9.8% in the baseline arm, a reduction of
23,430 preterm births (►Table 4). In addition, the predictive
arm shifted 30,971 (20.2% of spontaneous preterm birth)
births from < 35 weeks of gestation to 35þ weeks as compared with the baseline arm. The average GA of infants born
spontaneously preterm in the predictive arm was 34.4 versus
34.1 weeks in the baseline care scenario.
Reported clinical outcomes include surviving infants born
spontaneously preterm. The results do not include nonspontaneous preterm births as the test will not have an impact in
this population; therefore, it was assumed that the rate of
nonspontaneous births would remain constant. Due to the
increase in GA, average rates of infant mortality, acute conditions, and long-term disabilities were signiﬁcantly reduced
as shown in ►Fig. 1. The overall rate of acute conditions at
birth including RDS, BPD, IVH, and NEC was decreased by
27.2%, a reduction from 11.2% in the baseline care arm to 8.1%
in the predictive arm. Speciﬁcally, the rate of RDS decreased
from 6.7% in the baseline arm to 4.9% in the predictive arm.
The rate of BPD decreased from 2.5% in the baseline arm to
1.8% in the predictive arm; IVH and NEC saw smaller, yet
relevant reductions in the predictive arm. Infant mortality
decreased by 0.5% in the prognostic scenario.
The overall rate of DDs including CP, neurodevelopment
impairment, hearing impairment, and vision impairment decreased from 13.2% in the baseline care arm to 11.5% in the
predictive arm. Speciﬁcally, the rate of CP decreased from 4.3%
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in the baseline arm to 3.6% in the predictive arm. Similarly, the
rate of neurodevelopmental impairment decreased from 7.2 to
6.4%. Rates of vision and hearing impairment were also lower
in the predictive versus the baseline arm.
The cost-beneﬁt analysis demonstrated overall total cost
savings (direct and total costs) of $1.49B (5.1%) in the predictive arm. Direct medical cost savings of $511.7M (2.1%) were
realized due to a reduction in hospitalization and rehospitalization costs related to increasing the average GA (►Table 5).
The univariate sensitivity analysis identiﬁed the prognostic
test sensitivity as the most inﬂuential variable in the model.
The 10 most impactful inputs are displayed in the resultant
tornado diagram (►Fig. 2). The prognostic testing cost is a key
driver and largely unknown, as such a test is not currently
available in the market. To determine the impact of the test cost
and the cost of vaginal progesterone on the overall medical
costs, a threshold analysis was performed. Model results were
cost neutral at a prognostic test cost of $1,395, and became cost
saving at any price below this. Model results were cost neutral
at a cost of $867 for vaginal progesterone, and became cost
savings at any cost below this. Due to the uncertainty of the
impact of vaginal progesterone treatment on the model population, the impact of reducing the percentage of patients who
responded similarly to those in the clinical trials was explored.
The model was cost neutral assuming that at least 72.5% of testpositive women treated with vaginal progesterone in the
model population respond similarly compared with women
in the trial population; results became cost saving at higher
response rates. Finally, threshold analysis was also conducted
around the based case hypothesis to determine the impact of
prognostic test sensitivity across a range of 50 to 90%; to
account for the inverse relationship between sensitivity and
speciﬁcity, the diagnostic odds ratio18 was used to adjust
speciﬁcity based on changes in test sensitivity. Cost savings
occur with prognostic test sensitivity slightly over 68%
(►Fig. 3) (see ►Supplemental Digital Content 6 [online
only] for cost savings information based on test speciﬁcity).
Across 5,000 iterations of simultaneously varying all inputs, the cost-beneﬁt analysis was cost neutral or cost saving
62% of the time (►Fig. 4). On average, 6.8% of births that
would have been preterm in the baseline arm shift to full term
in the predictive arm. Average incremental direct medical
cost saving was $445.6M.

Discussion
Reducing the rate and impact of preterm birth is part of a
national agenda to reduce infant mortality (IM CoIIN).19
Additional mandates at the federal government level are
also aimed at reducing the rate of fetal and infant deaths.20
Our model demonstrates that a novel test for identifying
spontaneous preterm birth risk in women without a prior
history of preterm birth could support improved infant outcomes and reduced the overall economic impact of preterm
birth. The results represent a highly conservative estimate of
the potential improvements in perinatal outcomes and cost
savings in the ﬁrst year of life associated with spontaneous
preterm birth upon implementation of a novel prognostic test
American Journal of Perinatology Reports
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Table 4 GA at birth—base case
GA (wk)

Baseline care
scenarioa

Prognostic
scenariob

Difference

Percent changec

< 23

5,206

5,206

–

–

23

2,330

1,570

761

33%

24

3,211

2,252

1,060

32%

25

3,767

2,568

1,181

31%

26

4,297

2,977

1,320

31%

27

5,042

3,509

1,533

30%

28

6,324

4,503

1,821

29%

29

7,890

5,744

2,146

27%

30

10,522

7,828

2,694

26%

31

13,570

10,313

3,257

24%

32

18,612

14,433

4,169

22%

33

27,340

22,090

5,249

19%

34

45,165

39,384

5,781

13%

35

70,122

67,868

2,244

3%

36

122,314

132,099

9,785

8%

Total spontaneous preterm birth

345,802

322,372

23,430

6.8%

Induced preterm labor

61,274

61,274

–

–

37þ

3,182,791

3,206,221

23,430

0.7%

–

–

Total

3,528,593

3,528,593

Average GA for spontaneous preterm births

34.09

34.44

Abbreviation: GA, gestational age.
a
Represents the current birth rate at each gestational age in the absence of the prognostic test.
b
Represents the result of applying the average relative risk for preterm birth with the use of vaginal progesterone (as reported in trials) to 80% of the
test-positive population; base case test performance is 80% sensitivity and 80% speciﬁcity.
c
Represents the percentage of difference in births occurring at each gestational age between the baseline care and prognostic scenarios.

and subsequent intervention with vaginal progesterone.
However, it is important to note that while this analysis
focuses on the use of vaginal progesterone, it would apply
for any intervention. Health policymakers, insurers, governmental agencies, test developers, and drug manufacturers
may ﬁnd the methodological framework useful to explore the
impact of new technologies developed to address the enormous challenges of preterm birth.
A key limitation of the model is our conservative approach
of limiting costs to a 1-year time horizon and the focus on
acute medical costs incurred during this period. The model
does not include other signiﬁcant costs associated with longterm morbidities across the lifetime of the infant, out of
pocket expenses or productivity losses for families of the
preterm infants. Therefore, the actual societal costs associated
with preterm birth are much higher than what the model
currently considers, and we would expect to see signiﬁcantly
more savings if the time horizon was extended beyond the
ﬁrst year of life. To provide additional insight into the impact
of other costs, a secondary analysis was conducted to explore
the potential impact of the prognostic test on broader,
nonmedical costs to society. The analysis provides a 1-year
snapshot of additional annual costs to society associated with
American Journal of Perinatology Reports
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living individuals who were born preterm. Speciﬁcally, annual costs for early intervention services, special education, and
lost productivity were compared in the predictive and baseline arms. In a 1-year period, these additional costs were
decreased from $5.37B in the baseline arm to $4.39B in the
predictive arm, an 18% reduction in nonmedical costs. Extension of this analysis over the lifetime of the cohort and
including costs speciﬁc to each condition are needed to
further understand the overall impact.
Another important limitation is that the exact underlying
causes of spontaneous preterm birth and the mechanisms by
which vaginal progesterone reduce spontaneous preterm birth
risk are not completely understood. Although the use of vaginal
progesterone has been shown to reduce the risk of spontaneous preterm birth in randomized clinical trials, these trials
have focused on high-risk populations including women with a
prior history of spontaneous preterm birth or with a clinically
detected short cervix.17 The model attempts to account for the
difference in population by reducing the number of women
who would see a similar impact, as use of vaginal progesterone
has not been studied in the broader population. However, it is
possible that the efﬁcacy and impact in our test population
could be greater compared with existing data and
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Fig. 1 Infant outcomes—base case. Outcomes focus on spontaneous preterm births only, the test does not impact nonspontaneous preterm
births.

assumptions. Theoretically, a highly accurate predictor of
spontaneous preterm birth risk would identify women who
would beneﬁt most from intervention with vaginal progesterone resulting in more infants born at later stages of gestation
and a larger cost reduction. Conversely, we also note that a
signiﬁcant number of false-positive women will be treated
with vaginal progesterone in our model. These women will
experience any potential risks associated with the treatment
but no beneﬁt. Although the safety proﬁle of vaginal progesterone treatment is very reassuring, we cannot rule out the
possibility that an unknown maternal or fetal risk might be
identiﬁed in the future.
There are additional interventions that were not considered within the model but show promise. Seventeen-alphahydroxy-progesterone caproate (17P) has been shown to
have a similar, or in some cases improved, impact on reducing
spontaneous preterm birth risk compared with vaginal progesterone in clinical trials and therefore would be another

viable option for a proposed intervention.21 However, ready
access to 17P has varied across the country due to variations
in availability at compounding pharmacies and coverage by
insurance companies. Furthermore, while the actual cost of
compounded 17P is less than $400 per pregnancy, the amount
being charged and paid for 17P is often above $12,000 per
pregnancy.22 In addition, it is possible that other emerging
interventions, including clinical management programs such
as high-intensity case management or group prenatal care,
could provide enhanced opportunities to further increase GA
at birth and improve birth outcomes.23,24 Ultimately, an
effective and accurate method for identifying women at
risk for spontaneous preterm birth will enable further study
of emerging or novel interventions to reduce the risk of
spontaneous preterm birth.
The analysis is also limited by the current data on preterm
birth outcomes. Although the model considers the cost
impact of key acute outcomes and long-term disabilities

Table 5 Cost impact—base case
Cost

Baseline care

Novel prognostic test

Difference

Percent difference
(cost savings)

Direct medical costs

$23,809,928,547

$23,298,271,692

$511,656,855

2.1%

Acute costs

$19,186,306,232

$14,498,569,470

$4,687,736,762

24.4%

First year nonacute medical costs

$4,623,622,315

$4,108,608,639

$515,013,676

11.1%

Prognostic test costs

–

$4,410,741,225

$4,410,741,225

–

Intervention costs

–

$280,352,358

$280,352,358

–
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Fig. 2 Tornado plot of univariate sensitivity analysis (x-axis represents the cost impact per member for the prognostic scenario).

resulting from preterm birth, it does not consider other
outcomes such as behavioral issues and chronic pulmonary
conditions which have not been well studied, but are assumed
to impact a signiﬁcant percentage of preterm infants.25,26
Further consideration of these additional adverse outcomes
would enable a broader perspective of the full impact of
reducing spontaneous preterm birth.
In addition, our preterm birth study population was limited
to 23 weeks of gestation and beyond to ensure that the model
focused on the population where an intervention would have an
impact. According to the current literature, the deﬁnition of
preterm birth is contentious and still evolving3; however, infants

Fig. 3 Threshold analysis for prognostic test sensitivity.
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are generally not considered viable before 22 weeks of gestation
and the risk of mortality at 22 weeks is still high.4 Although
clinical management guidelines for preterm infants vary across
physicians and hospitals, active intervention and resuscitation
are uncommon for infants born at 22 weeks or less but increases
for those born at 23 weeks due to a higher chance for survival.27
Therefore, it would be less likely to see impactful increases in GA
for births prior to 23 weeks in our model.
The model population is further limited to births deﬁned
as spontaneous preterm birth based on the current CDC
reported rate for spontaneous preterm birth. The CDC reports
the incidence of indicated (or induced) preterm births
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Fig. 4 Probabilistic sensitivity analysis (negative values on the y-axis indicate cost savings).

separately from spontaneous preterm births, thereby which
spontaneous preterm birth accounts for 89.6% of all preterm
births; although a standardized method for classifying preterm birth as spontaneous or indicated does not yet exist. A
spontaneous preterm birth is the result of spontaneous labor
with intact membranes or preterm premature rupture of the
membranes, while an indicated preterm delivery involves
induced labor or cesarean section for the purpose of maternal
or fetal beneﬁt. However, indicated preterm birth can be the
result of conditions having a “spontaneous” origin, such as
infection cause by ruptured membranes.3,28 Therefore, the
novel test may also identify births currently classiﬁed as
indicated preterm births if they have a spontaneous origin,
thus having a wider impact than considered in the current
model. The present analysis suggests that further research is
needed to understand the clinical potential of a novel blood
test for identifying spontaneous preterm birth risk.
In conclusion, we present these results as a conservative
starting point for evaluating such a test. In addition, our
sensitivity analysis provides a good foundation for determining the future impact and clinical requirements.
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