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Preterm Birth (<37 Weeks)

* Preterm (< 37 w) Delivery Rate (USA): 9.85% pregnancies
(NCHS National Center for Vital Statistics, Natality, 2018)

+ Preterm births account for approximately 70% of neonatal
deaths and 36% of infant deaths as well as 25-50% of
cases of long-term neurologic impairment in children

» The annual cost of preterm birth in the United States to be
$26.2 billion or more than $51,000 per premature infant

BIG NEWS

FDA may withdraw approval of drug that
manufacturer says prevents preterm birth

November 8, 2019

0 AADD TOPIC TO EMAIL ALERTS

An FDA advisory committee recently voted in favor of withdrawing the
agency'’s approval of Makena, a synthetic progestin, for the prevention
of preterm birth in pregnant women who have a history of preterm birth.

According to Amag Pharmaceuticals, which manufactures Makena, the
sean C. Blackwell FDA committee came to its decision after a confirmatory trial concluded

that the treatment did not decrease the risk for recurrent preterm birth.
The findings contradict those that led the FDA to approve an injectable form of the
drug_in 2011.

Sean C. Blackwell, MD, of the department of obstetrics, gynecology and reproductive
sciences at McGovern Medical School-UTHealth in Houston, was an investigator on
the confirmatory trial. He explained to Healio Primary Care that the differences in the

BIG NEWS

SMFM Statement: Use of 17-alpha hydroxyprogesterone caproate for prevention of
recurrent preterm birth

Society for Maternal-Fetal Medicine (SMFM) Publications Committee

very high-risk population reported in the Meis trial. For all women at risk of recurrent sPTB, the
risk/benefit discussion should incorporate a shared decision-making approach, taking into
account the lack of short-term safety concerns but uncertainty regarding benefit. It is important
to consider that 17-OHPC is associated with substantial health care costs, injection-site pain, and
extra patient visits (15, 16) and that long-term potential maternal and neonatal effects are
unknown. The lack of benefit from 17-OHPC seen in the PROLONG trial raises questions
regarding the efficacy of 17-OHPC, and additional studies are needed to identify populations in
which administration of 17-OHPC may provide needed benefit in the reduction of recurrent
sPTB. SMFM will continue to closely follow advances in this area to assure optimal care for

women and to provide guidance for maternal-fetal medicine subspecialists.

BIG NEWS

ACOG Statement on 17p Hydroxyprogesterone
Caproate
October 25, 2019

Washington, DC — Christopher M. Zahn, MD, vice president, Practice Activities of the
American College of Obstetricians and Gynecologists (ACOG), issued the following
statement regarding the findings of the PROLONG (Progestin’s Role in Optimizing
Neonatal trial, 2 2 clinical
trial evaluating 17-hydroxyprogesterone caproate (17p).

“ACOG"s clinical guidanc
important informat
including risk factors, scres

H

ndings from the PROLONG trial, ACOG finds that its
et cr

“Consideration for offering 17p to women at risk of recurrent preterm birth should take
into account the body of evidence for progesterone supplementation, the values and
preferences of the pregnant woman, the resources available, and the setting in which
the will be from planned meta:
analysis and secondary analyses will need to be evaluated to assess the impact this
intervention has on women at risk of recurrent preterm birth in the United States.

“ACOG recognizes that the PROLONG clinical trial evaluating 17p in patients with a
- s rm delivery, d: ated

ry.

maternal outcomes were detected. ACOG also understands that the authors suggest
that the study was underpowered to assess treatment efficacy and that due to previous
treatment guidelines, there may have been an unintentional selection bias.

ble literature. As such, we will
re and any further analyses
al oy

“ACOG remains committed to providing ob-gyns and other women's health care
providers with evidence-based guidelines to help ensure the health and well-being of
women and their families.”




17- alpha-Hydroxyprogesterone (250mg) IM Weekly from 16-20% wk
reduces recurrent PTD (RCT Double blind, 2:1 ratio)
Progesterone Group: N=310 Placebo: N= 153
Meis PJ et al, NEJM 2003; 348: 2379-85

Relative Risk
95% CI)

Outcome Progesterone | Placebo

N=306 N=153

Del <37 wks |111 (36.3%) |84 (54.9%) | 0.66 (0.54- 0.81)

<37w, Black |64 (35.4%) |47 (52.2%) | 0.68 (0.51-0.90)

<37w,non-B |47 (37.6%) |37 (58.7%) |0.64 (0.47-0.87)

Del <35 wks |63 (20.6%) |47 (30.7%) | 0.67 (0.48-0.93)

Del <32 wks [35(11.4%) |30 (19.6%) |0.58 (0.37- 0.91)

Published onfine: 25.10.2019
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Gestations (PROLONG Study): A Multicenter,

International, Randomized

Sean C. Blackwell, MD'  Cynthia Gyamfi-Bannerma
Suneet P. Chauhan, MD'  Brenna L. Hughes, MD*
Hugh S. Miller, MD7  Anita F. Das, PhD®  George R.

Double-Blind Trial

n, MD, MS2  Joseph R. Biggio Jr., MD?
Judette M. Louis, MDS  Tracy A. Manuck, MDS
Saade, MD?  Peter Nielsen, MD'?  Jeff Baker, MD'!

Oleksandr M. Yuzko, MD, PhD'2  Galyna . Reznichenko, MD, PhD'3  Nataliya Y. Reznichenko, MD, PhD'3
Oleg Pekarev, MD, PhD'  Nina Tatarova, MD, PhD'S  Jennifer Gudeman, PharmD'®

Robert Birch, PhD!7  Michael J. Jozwiakowski, PhD!
Julie Krop, MD'®

1 Obstetrics, Gynecol

8 Monique Duncan'®  Laura Williams, MD, MPH16

McGovern Medical School-UTHealth, Houston, Texas

2Division of Maternal-Fetal Medicine, Department of Obstetrics and
Gynecology. Columbia University Irving Medical Center, New York,
New York

35ection of Maternal Fetal Medicine, Women's Services, Ochsner
Health Systems, New Orleans, Louisiana

“4Department of Obstetrics and Gynecology, Duke University,
Durham, North Carolina

SDepartment of Obstetrics and Gynecology, University of South
Florida, Tampa, lorida

6Division of MatemalFetal Medicine, Department of Obstetrics and
Gynecology, University of North Carolina, Chapel Hil, North Carolina

7Valley Perinatal Services, Watching Over Mothers and Babies
Foundation, Tucson, Arizona

8Das Consulting, Guerneville, California

9Department of Obstetrics and Gynecology, University of Texas
Medical Branch, University of Texas, Galveston, Texas

10pivision of Maternal Fetal Medicine, Department of Obstetrics and

Gynecology. Baylor College of Medicine and The Children's Hospital
of san Antonio, San Antonio, Texas

Address for Sean C. Blackwell, MD, Department of
Obstetrics, Gynecology. and Reproductive Sciences, McGovern
Medical School-UTHealth, 6431 Fannin, MSB 3.286, Houston, TX
77030 (e-mail: Sean.blackwell@uth.tmc.edu).

11 Clinical Research Prime, Idaho Fall, Idaho

12pepartment of Obstetrics ynecology, Bukovinian State
Medical University, Chernivtsi, Ukraine

13pepartment of Obstetrics and Gynecology, Clinical Maternity
Hospital # 4, Zaporizhzhya, Ukraine

1 f Obstetri state
Healthcare Institution of Novosibisk Region, Novosibisk, Russia

15Department of Obstetrics and Gynecology, Saint-Petersburg
Government-financed Healthcare Institution *Maternity Hospital
#17,7 Saint-Petersburg, Russia

6AMAG Pharmaceuticals, Inc, Medical Development, Waltham,
Massachusetts

17Formerly at AMAG Pharmaceuticals, Inc, Medical Development,
Waltham, Massachusetts

18jozwiakowski Pharma Consulting LLC, Santa Fe, New Mexico

a, interval; GDM, diabetes mellitus; OHPC, a-hydroxyprogesterone caproate; PTB, preterm birth; RR, relative

risk.

Note: n=number of subjects in the intent to Treat N1 =number of subjects wi issing delivery data or with missi ivery data

who were known to be pregnant at the specified gestational age. Relative risk (RR) and confidence interval (Cl) adjusted for gestational age at
randomization stratum and based on observed data (no imputation for missing data). Data expressed as n (¥).Type of delivery (spontaneous and

indicated) is not available for women with missing delivery data.

“p-Value =0.72 and is from the Cochran-Mantel-Haenszel test based on the sample sizes within each gestational age at randomization stratum.
Missing outcome data were imputed using a multiple imputation analysis.

®Not including episode of delivery event.

Am ] Perinatol
Table 2 Obstetrical outcomes
Table 3 Neonatal outc live-born neonatal popul
17-OHPC Placebo RR (95% Cl)
n—1.130 n—>578 17-OHPC Placebo RR (95% C1)
Number assessed for outcome, N1 1,113 574 0.95 (0.71-1.26) n=1,093 n—559
PTB <35%7 wk® 122 (11.0) 66 (11.5) - — —
S 93 (8.4) 51 (8.9) 0.93 (0.67-1.30) Composite neonatal morbidity and mortality index 61 (5.6) 28 (5.0) 1.12(0.72-1.72)
Indicated 28 (2.5) 14 (2.4) 1.03 (0.55-1.93) Neonatal death 6 (0.5) 3(0.5) 0.98 (0.24-3.91)
Number assessed for outcome, N1 LEULES 222 Bronchopulmonary dysplasia 6(0.5) 1(02) 3.02 (0.38-24.1)
PTB <37°7 wk 257 (23.1) 125 (21.9) 1.06 (0.88-1.28)

T — 209 (18.8) 98 (17.1) 1.10 (0.88-1.36) Respiratory distress syndrome 54 (4.9) 26 (4.7) 1.06 (0.67-1.68)
Indicated 46 (4.1) 26 (4.5) 0.91 (0.57-1.46) Necrotizing enterocolitis 2(0.2) 2(0.4) 0.5 (0.07-3.40)
Number assessed for outcome, N1 1.116 574 0.92 (0.60-1.42) IVH, grade 3 or 4 2(02) 1(02) 0.99 (0.09-10.52)

PTB <3297 wk 54 (4.8) 30 (5.2) : . . = g
e 38 (3.4) 22 (3.8) 0.88 (0.52-1.48) Proven sepsis 5(0.5) 3(0.5) 0.84 (0.20-3.56)
Indicated 15(1.3) 7(01.2) 1.11 (0.46-2.63) NICU admission 137 (12.5) 58 (10.4) 1.21 (0.90-1.62)

Cerclage 6(05) 711.2) 0.44(0:15°1.32) Birth weight (g) 3,076.6+630.0 3,080.1+609.2 NA

Preterm labor' 187(16.5) 84 (14.5) 1.14 (0.90-1.44)

Tocolysis 134 (11.9) 63 (10.9) 1.09 (0.82-1.44) TIN 37(34) 11(2.0) 1.72(0.89-3.33)

Antenatal corticosteroid therapy 105 (9.3) 61(10.6) 0.88 (0.65-1.20) Number of neonates on ventilator support/receiving 130(11.9) 54(9.7) 1.23(0.91-1.67)

Maternal GDM 35 (3.1) 21(3.6) 0.91 (0.54-1.54) supplemental oxygen

Preeclampsia 47 (a.2) 30 (5.2) 0.86 (0.51-1.46) PDA 4(0.4) 4(07) 0.53 (0.14-2.06)

Chorioamnionitis 9(0.8) 2(03) 2.24 (0.48-10.41)

Abruption 16 (1.4) 4(0.7) 2.04 (0.69-6.06) ROP 5(05) 7(13) 0.37(0.12-1.16)

Cesarean delivery 292 (25.8) 140 (24.2) 1.07 (0.90-1.27) Neonatal LOS (for those admitted to the NICU) (d) 18.6+20.4 23.3+245 NA

Abbreviations: Cl, confidence interval; IVH, intraventricular hemorrhage; LOS, length of stay; NA, not applicable; NICU, neonatal intensive care unit;
OHPC, a-hydroxyprogesterone caproate; PDA, patent ductus arteriosus; ROP, retinopathy of prematurity; RR, relative risk; TTN, transient tachypnea
of the newborn.

Note: Data expressed as n (%), median (interquartile range), or mean (+ standard of deviation). n=number of neonates in the live-born neonatal
population. RR and Cl are adjusted for gestational age at randomization stratum.

2p-Value=0.62 and is from the Cochran-Mantel-Haenszel test based on the sample sizes within each gestational age at randomization stratum.

Table 4 Pregnancy loss, stillbirth, and neonatal death outcomes
17-0HPC Placebo RR (95% C1)*
n/N1 (%) nIN1 (%)
Fetalearly infant death® 19/1128 (1.7) 11/578 (1.9) 0.87 (0.4-1.81)
Miscarriage® 4/866 (0.5) 7/448 (1.3) 0.28 (0.08-0.94)
Stillbirth 12/1124 (1.1) 3/571(0.5) 2.07 (0.59-7.29)
Early infant death® 3/1112(0.3) 1/568 (0.2) 148 (0.14-15.24)

Abbreviations: Cl, confidence interval; OHPC, ohydroxyprogesterone caproate; RR, relative risk.

“Relative risk is from the CMH test adjusted for gestational age at randomization stratum.

bDenominator is number of patients who received study drug. Fetalfearly infant death is defined as a miscarriage, stillbirth, or neonatal death
through 28 days of life occurring in a live-born neonate at < 24 weeks of gestation.

“Denominator is number of patients who received study drug and were randomized 20% weeks of GA. Misc:
from 1697 to 19°7 weeks of gestation.

9Denominator is number of patients who received study drug and were pregnant beyond > 207 weeks of GA. Stillbirth is defined as antepartum or
intrapartum death from 20°/7 weeks of gestation through term.

“Denominator is number of patients who received study drug and did not have a miscarriage or stillbirth. Patients with missing data are assumed not
to have the specified outcome.

isdefineda delivery

NCHS Data Brief m No. 318 m August 2018 Green 2016
Blue 2017
Figure 4. Preterm birth rates, by age of mother: United States, 2016 and 2017
wr Total
o
14.6314.59 preterm
2 11.2811.28
10.4010.32
9.85 951 '9.59 Late

preterm

Percent
@

preterm

2016 2017

2016 2017 2016 2017 2016 2017 2016 2017 2016 2017 2016 2017
Under 20 20-24 2529 30-34 35-39
Year of birth and age of mother

All ages 40 and over

'Significant increase from 2016 (p < 0.05).

NOTE: Figures may not equal totals due to rounding. Preterm is less than 37 completed weeks of gestation, early preterm is less than 34 weeks, and late preterm
is 34 1o 36 weeks. Access data table for Figure 4 at: _table pdfitd.

SOURCE: NCHS, National Vital Statistics System, Nataiity.
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JAMA | Original Investigation

Predictive Accuracy of Serial Transvaginal Cervical Lengths
and Quantitative Vaginal Fetal Fibronectin Levels

for Spontaneous Preterm Birth Among Nulliparous Women

* 9410 nulliparous women with singleton pregnancies
screened with CL and FFN

« 3 study visits: 6- 13 6/7; 16-22 6/7; 22-30 6/7 weeks

+ CL at 22 to 30 weeks identified only 23.3% of sPTB <
37weeks.

« CL of 25 mm or less at 16 and 22 weeks identified only
8.0% of sPTB

« Should not be used in routine clinical care in nulliparous
women.

Esplin et al, JAMA, 2017




Unproven Technologies in Maternal-Fetal Medicine
and the High Cost of US Health Care

Steven L. Bloom, MD; Kenneth J. Leveno, MD

» Health care in the U.S. accounts for 17.8% of
the country’s total GDP

« Total health care spending—$3.2 trillion—
equated to an $10,000 per person

* Universal cervical length screening would incur
approximately $175 million in actual health
care expenditures per year

JAMA, 2017
- ______________________________________________________________|

Management of Short Cervix During Second Trimester Sonogram
ACOG Practice Bulletin Prediction and Prevention of Preterm Birth 2018

Short cervix identified with
transvaginal ultrasonography

Singleton gestation Multiple gestation
- T
- 1 - s 3
No prior spontaneous Prior spontaneous
preterm birth

preterm birth and
v

receiving progesterone
Vaginal progesterone

No intervention has
been shown to
improve outcomes

supplementation since
supplementation

16 weeks of gestation
should be offered if
cenvical length is
20 mm or less
before or at
24 weeks of gestation

v .
Cerclage should be
considered if cervical
length is less than
25 mm before
24 weeks of gestation
and prior preterm birth
occurred at less than
34 weeks of gestation

Fig. 1. Algorithm for the management of short cervical length in the second trimester.

« Does cerclage or
gestations?

decrease the risk of preterm birth in women with multiple

Available data regarding the efficacy of cerclage or both for the reduction of
preterm birth risk in women with multiple gestations with a short cervical length with or without a prior preterm birth do not
support their use (67). Cerclage may increase the risk of preterm birth in women with a twin pregnancy and
ultrasonographically detected cervical length less than 25 mm and is not Ina ysis of

trials, cerclage performed in women with a twin pregnancy and a cervical length less than 25 mm was actually associated
with a significant twofold increase in the rate of preterm birth (RR, 2.2; 95% Cl, 1.2-4) (59). Progesterone treatment does not
reduce the incidence of preterm birth in women with twin or triplet gestations and, therefore, is not recommended as an
intervention to prevent preterm birth in women with multiple gestations (68-72). Currently, no data are available regarding
the efficacy of any other interventions to reduce the risk of preterm birth in women with multiple gestations and a short
cervix, and the use of any such alternative measures cannot be recommended outside of formal clinical trials.

Cervical Length in Women Enrolled
In Studies of Progestin Prophylaxis of Preterm Birth

n PROGESTERONE
S WORKS €« 2>

DOESN’ T WORK

Hassan Grobman O’Brien
Vag P 17P Vag P

Curve drawn after
data from
lams et al

0 10 20 30 40 RENGENG

Cervical Length in Millimeters of Enrolled Women

Probability of PTB < 35 Weeks in Untreated Women

Preventing Preterm Birth

1y, vy :
g1+ Contraception
& .+ Multiple gestations

“ " « Short inter-delivery interval
* Smoking

* lllicit drug use

* Low pre-pregnancy weight
* Poor nutritional status

« Stop unindicated delivery v "
o ; ' /

FIGURE 2
Placenta percreta with bladder invasion at cesarean delivery

inent distended vessels. Fundal and posterior hysterotomy was performed to avoid disruption of
placenta before hysterectomy was completed.

Reprintad with parm=sio of Yloiter: Khuwsr Healin

SMFM. Placenta accreta. Am ] Obstet Gynecol 2010.

Placenta Accreta

* Reported incidence of abnormal placental attachment has
increased from 0.8 per 1000 births (1980s) to 3 per 1000
births in the last decade.

» The increasing rate has been attributed to increases in:
Cesarean rate

advanced maternal age

other prior uterine surgery or curettage

irradiation

ablation

hypertensive disorders of pregnancy

maternal smoking

Belfort MA. Am J Obstet Gynecol. 2010 Nov;203(5):430-9. Flood KM et al. Am J Obstet Gynecol 2009;200:632.e1-6. Imudia AN et al.
Arch Gynecol Obstet 2009; 280:619-23. Wu S, et al. Am J Obstet Gynecol 2005;192:1458-61. Clark SL, et al. Obstet Gynecol
1985;66:89-92. Read JA, et al. Obstet Gynecol 1980;56:31-4. Silver RM, et al. Obstet Gynecol 2006;107:1226-32.




Laser Ablation of Placenta

In utero correction of NTD

In utero repair

After NTD repair

Preterm Birth Risk Factors (March of Dimes)

Prediction and Prevention of Recurrent Spontaneous Preterm Birth

Historical, Genetic, Social, || Medical Risk Factors Spong CY. Obstet Gynecol 2007; 110:405-15
Obstetrical, environmental +  Overweight/underweight, eating
Risk Factors disorders ®
- History of preterm birth * Connediive tissue disorders (EDS or %
* Multiple Gestation ]
: ) . « Diabetes 25
» Uterine or cervical anomalies . Hypertension/oreeclamosia .
+ Family history of preterm birth P ) P P £ 2
8 « Infection, STDs fm
+ Short interval between pregnancy . Intrahepatic cholestasis of = 15
(<18 months) ntrahepa ICC olestasis of pregnancy
- No prenatal care + Thrombophilia 10
» Poor weight gain 5
+ Fertility treatment o __-
+ Birth defects Temm/Tam PO Term Tem/PTD PV PTD
* Smoking/Alcohol/drugs Fig. 4. The risk of subsequent preterm birth is related to the
A lot of Stress outcome of the prior pregnancy, with the lowest risk occurring
Low socioeconomic status when a woman has had two prior term births and the highest
L risk when she has had two prior preterm births. PTD, preterm
Domestic violence delivery. Data from Carr-Hill RA, Hall MH. The rer')eliflon of
* Pollution/lead/ radiation/paint spontaneous preterm labour. Br ] Obstet Gynaecol 1985;92:
« <17yrsor>35yrs 921-8.

Recurring Complications in Second Pregnancy* The Toll of Preeclampsia

GA PTD PTD OR PE OR SGA OR ABR OR

| 2nd 2nd 2nd 2nd * 6 to 8 percent of all pregnancies.
preg | Preg preg preg preg . .
% % % % % » >200,000 pregnancies in U.S. each year.
S e O L N SN R DA + 70 maternal deaths in the U.S. each year
32-36 (3.4 (147 |6.12|18 |16 |32 [1.63 (1.3 [1.84 + 50,000 maternal deaths per year worldwide
(2nd to VTE)

28-32 0.3 25.4 112.0|2.5 2.18 (4.6 2.17 |19 2.67
3 » Between 0.15 and 0.2 percent of

pregnancies in Western countries will be
complicated by very early preterm

20-27 |0.1 260 [13.1(3.2 2.96 |43 223 |19 2.17

preeclampsia, or 6,000 to 8,000 pregnancies
in the US each year.

18t preg HTN disorders 5% Preeclampsia 4.1% GHTN 0.9%

Lykke J, Paidas MJ, Langhoff-Roos J. Recurring Complications in Second Pregnancy. Obstet
Gynecol. 2009 Jun;113(6):1217-24. *p val <.001 OR Stillbirth ns
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100 mothers (1990-2010)

Note: *Incidence rates measure pregnancy-related hypertension (PIH), excluding renal disease, diabetes, and chronic
hypertension. TEarly-onset PIH is then restricted to cases with onset at less than 32 weeks GA. Data were obtained from the
National Center for Health Statistics Natality dataset.

Fig.1 Annualincidence rate of all preeclampsia and early-onset preeclampsia (1990-2010). Note: Data were obtained from the National Center
for Health Statistics Natality dataset. “Incidence rates measure pregnancy-related hypertension (PIH), excluding renal disease, diabetes, and
chronic hypertension. "Early-onset PIH is then restricted to cases with onset at less than 32 weeks gestational age.

Table 1 Summary of estimates of relative risk for select risk factors of preeclampsia

Category
Pregnancy-specific factors

Risk factors Unadjusted relative risk (95% Cl)
Nulliparity?110 2.91(1.28-6.61)

Partner-related factors
(new paternity, limited sperm exposure,
e.g., barrier contraception)®' 10111

3.10 (1.59-6.73) lack of exposure to sperm
cells before contraception via
intracytoplasmic sperm with
surgically-obtained sperm versus in vitro
fertilization with ejaculated sperm

2.93 (2.04-4.21) twin versus singleton
2.83 (1.25-6.40) triplet versus twin

1.55 (1.28-1.88) increased versus normal
BMI first antenatal visit

Multifetal gestation?

2.23.110

Preexisting maternal conditions | Obesity and higher body mass index

2.47 (1.66-3.67) increased versus normal
BMI before pregnancy

Pregestational diabetes23% 3.56 (2.54-4.99)
Chronic hypertension23:110 3.40 (2.8-4.1)
i id antibody a2 9.72 (4.34-21.75)

Chronic hypertension' '3 1.60 (1.10-2.30) for women with chronic

hypertension for at least 4 y

High blood pressure''® 2.37 (1.78-3.15) systolic > 130 mm Hg
versus < 130 mm Hg at first antenatal visit

7.19 (5.85-8.83)

Personal history of preeclampsia®>-35-110

Family history of preeclampsia® 2.90 (1.70-4.93)
Smoking during pregnancy?®'14-116 0.68 (0.67-0.69)
Age < 20 y>13:20 1.65 (1.47-1.86)
Age > 35 y213:20.110 1.68 (1.23-2.29) primiparas
1.96(1.34-2.87) multiparas
1.63 (0.96-2.78)

Populations with higher risks

Women delivering in Southern US'?

Abbreviations: BMI, body mass index; CI, confidence interval; US, United States.
Note: Table expanded based on Duckitt and Harrington (2005).

Shih T, Peneva D, Xu X, Sutton A, Triche E, Ehrenkranz RA, Paidas M, Stevens W. The Rising Burden of Preeclampsia in’the
United States Impacts Both Maternal and Child Health. Am J Perinatol. 2015 Oct 19. PMID: 26479171

Shih T, Peneva D, Xu X, Sutton A, Triche E, Ehrenkranz RA, Paidas M, Stevens W. The Rising Burden of Preeclampsia iragte
United States Impacts Both Maternal and Child Health. Am J Perinatol. 2015 Oct 19. PMID: 26479171

Preeclampsia at < 30 weeks
United States Health Care Burden

» Estimated rate of 0.15-0.2%: 6-8,000 cases/year
» Major cause of maternal and perinatal

mortality/morbidity

— Acute complications

— Long-term morbidity from serious complications

— Maternal and fetal programming

* Early Onset PE <32 wks: 143% increase since 1990

* Delivery Indication: Maternal 65.7%; Fetal 19.4%;
Both 14.8%

Shih T, Peneva D, Xu X, Sutton A, Triche E, Ehrenkranz RA, Paidas M, Stevens W. The Rising Burden of
Preeclampsia in the United States Impacts Both Maternal and Child Health. Am J Perinatol. 2015 Oct 19.

Mooney SS, Lee RM, Tong S, Brownfoot FC. Expectant management of severe preterm preeclampsia: a comparison of maternal
and fetal indications for delivery.J Matern Fetal Neonatal Med. 2016 Dec;29(23):3821-6.
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Fig. 2 Perinatal mortality and morbidity according to gestational age

for children born to women with preeclampsia (1996-2001). Note:
Data extracted from Haddad et al (2004).80

Shih T, Peneva D, Xu X, Sutton A, Triche E, Ehrenkranz RA, Paidas M, Stevens W. The Rising Burden of Preeclampsia in the
United States Impacts Both Maternal and Child Health. Am J Perinatol. 2015 Oct 19. PMID: 26479171

Preterm Preeclampsia <37 wk

FIGURE
Indications for delivery

8 Superimposed Preeclampsia
© Preeclam psia

Frequency (%)

s o
3 @
W o

o ¢ = W5
o o o®®

Bar graph representing common indications for delivery in pregnancies complicated by super-
imposed preeclampsia (b/ue) and preeclampsia (green) expectantly managed in hospital setting. The
frequencies do not add up to 100% due to missing or other indications for delivery.

LFT, II\I\;er function testing; HELLP, hemolysis, elevated liver enzymes, and low platelet count; MR-ANFS, nonreassuring antenatal fetal
surveillance.
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Table 3 Summary of infant adverse health outcomes associated with preterm birth

Outcomes category

Examples

Neonatal mortality

65-67,70-72,74,124

Neonatal morbidity

Intraventricular hemorrhaging, bronchopulmonary dysplasia, periventricular
leukomalacia, necrotizing enterocolitis, respiratory distress syndrome,
retinopathy of prematurity, sepsis, meningitis, pulmonary hemorrhage,
neonatal intensive care unit admission, cesarean section, jaundice,

hematological abnormalities (polycythemia, neutropenia, thrombocytopenia;
378000129154 (polycyt P ytopenia)

Neurodevelopmental/behavioral effects

Lower IQ or cognitive impairments in childhood®7:69-62

Disorders of executive functioning, lower scores of cognitive function,
processing speed, and executive functioning in adulthood®3-6125

Cerebral palsy®'-126:127

Depression, hyperactivity, attention problems, anxiety problems,

schizophrenia, behavioral problems, and other psychiatric problems®7:128-133

Physical effects

Cardiovascular disease, increased blood pressure, stroke, and coronary heart
disease>253.76,134-136

Respiratory problems (reduced respiratory health at siggears and in adulthood,

asthma, chronic lung disease of prematur?ty)s"'ss'ss'

Lowered bone density in adulthood '3’

Decreased growth at six years>455:58.59

Sensory impairment

Blindness, deafness®0:61:63.126,127,138,139

Family and societal effects

Socioemotional delays at 2 y, cognitive delays at 2 y, lower rates of high school
completion40-142

Shih T, Peneva D, Xu X, Sutton A, Triche E, Ehrenkranz RA, Paidas M, Stevens W. The Rising Burden of Preeclampsia in the
United States Impacts Both Maternal and Child Health. Am J Perinatol. 2015 Oct 19. PMID: 26479171

Evaluation & Management of Women at Risk of Preeclampsia Recurrence

Preconception
Identify Risk Factors (CHTN, DM, obesity etc)
Review prior pregnancy

Perform baseline metabolic profile &
urinalysis
Optimize maternal health

Supplement with folic acid

First Trimester

Perform: US, metabolic profile, CBC,
urinalysis

Folic acid supp
Offer First trimester screening

Offer LDA in women with preeclampsia with
delivery <34 wks, or occurring in >1
pregnancy & discuss w other women

Second Trimester
Counsel about signs/symptoms of
preeclampsia
Monitor for signs/symptoms of preeclampsia
Monitor BP at visits, nursing contacts, or at
home
Perform US at 18-22 wks, uterine art Doppler

Hospitalize for severe Gestational HTN,
IUGR, or recurrent preeclampsia.

Third Trimester

Monitor for signs/symptoms of preeclampsia

Monitor BP at visits, nursing contacts, or at
home

Perform the following as indicated by clinical
situation: Lab testing; serial US and amniotic
fluid asssessment; umbilical artery Doppler w
non stress test, biophysical profile, or both

Hypertension in Pregnancy Task Force 2013

Combined screening for preeclampsia and small for
gestational age at 11-13 weeks.

Maternal characteristics, Uterine artery Pl, mean arterial pressure, serum pregnancy
associated plasma protein-A (PAPP-A, and placental growth factor (PIGF)

Outcome
Early PE
Late PE
Preterm SGA
Term SGA

Detection rate (%)
95.3
45.6
599
44.3

Screen pos: Early PE 1:200 Screen pos: Preterm SGA (del <37w) 1:150

FPS 10.9%

N= 57,458 unaffected; PE n=1,426; SGA =3,168

Poon LC, Syngelaki A, Akolekar R, Lai J, Nicolaides KH.Fetal Diagn Ther. 2013;33(1):16-27.

Management of mild gestational HTN or Preeclampsia without severe features

| Mild GHTN or PEC without SF |

‘ Maternal & Fetal Evaluation |

|
« 237 0/7 wk
« 234 0/7wk with: YES
« Labor or ROM
« Abnormal M/F testing
« EFW <5 %ile
« Suspected abruption

NO

<37 0/7 wk
I

* Inpt or Outpt management
+ Mat eval: twice weekly
* Fetal eval:

* PEC twice weekly

« Delivery
» Prostaglandins if needed for IOL

* Abnl M/F testing: mother
developing symptoms, signs or
blood tests c/w severe PEC. Fetal
indications are: IUGR,
nonreassurring feal testing, or
severe oligo

« 237 0/7 wks
* Labor/ROM

« Worsening maternal or fetal condition*

‘ Obstet Gynecol 122 (5): 1122-1131 Nov 2013

Management of Preeclampsia with

severe features, ACOG / SMFM

<23 or = 34 wk.

Delivery

23-33 57 wk.

Expectant management
+  Delivery for

*  Maternal reasons

* Fetal reasons
34 wks

Latency: Duration of Expectant
Management

» Median latency ranges from 7-14 days
(Magee et al. 2009 Hypertens Preg)

* Recent cohort (n= 559) restricted to 24-
2967 weeks’ (Sutton et al. 2016 SMFM):

—Mean 6.2 days
— Median 4.0 days
—Range: 1-58 days




Emerging Therapies for the Treatment &
Prevention of Preeclampsia

* Prevention

Treatment

Low Dose Aspirin Therapy

Low dose aspirin therapy for the prevention of preeclampsia was studied by the US
Preventive Services Task Force in a systematic evidence review and published in
September 2014. Initiation of therapy is recommended by both USPSTF and ACOG
between 12 weeks and 28 weeks of gestation for the following high risk indications:
» History of preeclampsia, especially if accompanied by an adverse outcome

Multifetal gestation

Chronic hypertension

Diabetes (Type 1 and Type 2)

Renal disease
* Autoimmune disease (such as SLE, antiphospholipid syndrome)

The presence of > 2 moderate risk factors may also be an indication for the use of
Iow dose aspirin.

Nulliparity

Obesity (body mass index >30 kg/m2)

Family history of preeclampsia (mother or sister)
» Sociodemographic characteristics (African American race, low socioeconomic status)
* Age>35y
« Personal history factors (e.g., low birthweight or small for gestational age, previous
« adverse pregnancy outcome, >10-y pregnancy interval)

Low Dose Aspirin: Predictions

Outcome No Aspirin ACOG us Universal
Preventive
Services
Task Force
No. women
treated 0 14,000 940,800 4,000,000
Aspirin Cost ($) 0 70,000 4,704,000 20,000,000
Preeclampsia 167,200 166,720 153,160 152,240
(n)
Total - 12,909,480 364,495,520 -12,424,360

incremental cost
savings ($)*

A compared to prior approach

Werner EF, Hauspurg AK, Rouse DJ. A Cost-Benefit Analysis of Low-Dose Aspirin
Prophylaxis for the Prevention of Preeclampsia in the United States. Obstet Gynecol.
2015 Dec;126(6):1242-50

Statins: Biological Plausibility

Oxidative Endothelial
1 HO-1 TeNOS  Anti-thrombotic
1 VEGF

{ MP, TEPC Inflammation

| hs-CRP,
cytokines
({Th-1/ 1'Th-2)

Angiogenic
imbalance
|sFlt-1, 1PIGF

Vascular reactivity S h !
mooth muscle

cell proliferation

Statins

Hazuku et al. | Cardiovase Pharmacol 2008
Laufs et al. PNAS 1998

Endres et al. PNAS 1998

Greenwood et al. Nat Rev Immun. 2006
Shaw et al. Cardiology 2009

Lee at al. circulation 2004

Grosser et al. Free Rad Biol Med 2004

Cudmore et al. Circulation 2007

Ridker et al. N Eng | Med 2008

Marrs CC, Constantine MM Clin Obstet Gynecol 2016

Safety and pharmacokinetics of pravastatin used for the
prevention of preeclampsia in high-risk pregnant women: a pilot
randomized controlled trial.

Costantine MM, et al. Eunice Kennedy Shriver National Institute of Child Health and Human
Development Obstetric-Fetal Pharmacology Research Units Network. Am J Obstet Gynecol.
2015 Dec 23.

Intervention: Pravastatin 10mg or placebo daily from 12 0/7- 16 6/7 wks until del

Outcome Placebo n=10 (%) Pravastatin n=10 (%)
Preeclampsia 4 (40) 0

Severe Feat 3 (30) 0

GA Del, wks 36.7 +/- 2.1 37.7 +/-0.9

Ind Del <34wk 1(10) 0

BW,g 2877 +/-630 3018 +/- 260
NICU LOS 2 3 (30) 0

48 hr

Cohort 2: Pravastatin 20mg daily
MFM Network Study under consideration: Pravastatin to Prevent Recurrent PEC <36 wk, n 1760 patients

Pathways for
Preeclampsia

Treatment and
Prevention Strategies

PLACENTAL DAMAGE
* ISCHEMIA-REPERFUSION INJURY

INSUFFICIENT SPIRAL ARTERIES
REMODELUNG
—

e
 ADAPTATION TO PREGNANCY * OXIDATIVE STRESS.

bina D[ feows | ———=1:
'Ld‘ o
\

Clinical &

Ornaghi S, Paidas MJ. Novel Therapy
for the Treatment of Early-Onset
Preeclampsia. Clin Obstet Gynecol.
2017 Mar;60(1):169-182.
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Figure 1. General fertility rates, by race and Hispanic origin of mother: United States, 2016
and 2017
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FIGURE 1 | Summary of the current and potential future to prevent, solve the i d with advanced infertiity,

Ubaldi FM et al. Frontiers in Endocrinology. Feb 2019

and origins - -
Non-Hispanic o e, s sutologes IV e, 2008-2013. () Miscarnag roe smong o
Kawwass JF et al. Fert Steril 2016
Stillbirth is positively correlated to Increasing Maternal Age
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AMA & Adverse Pregnancy Outcomes: Systematic Review and Meta-analysis

Meta-analysis
45+ yrs

63 cohort studies
12 case control

45+ years :

Abu-Heja 2000 -—I-O—- 251(075,8.38)
Jacobson 2004 -+ 369(217,6.9)
Timofegy 2013 —— 3.15(1.30,763)
Canterino 2004 + 285238, 341)
D#L Subtotal (-squared = 0.0%, p=0824) 8 293(248,346)
M-H Subtotal I 201247 344)

Lean SC et al. PLoS One 12(10):e0186287

The effect of fertility treatment on adverse perinatal outcomes
in women aged at least 40 years

8244 singleton preg
IVF 2.8%
Ovul Ind 1.0%
Spont 96.2 %
40
3%
0
S
a5
&
PR
: 15
8 Spontaneous conception
10
Ovulation induction
5
IVF
0
40-41 41-42 42-43 43-44 4445
Maternal age, y
FIGURE 1 Proportion of pregnancies following different conception methods stratified by maternal age. Abbreviation: IVF, i vitro fertilization.

Beer Sheva, Israel Jan 1, 1991- Dec 31, 2013
Harlev A et al. Int J Gynecol Obstet 2018;140: 98-104




The effect of fertility treatment on adverse perinatal outcomes in women aged at least 40 years

Variable IVF Ovul Induction Spont Preg p value
n (%) n (%) n (%)

IUFD 2 2 110 .607
(.9) (2) (1.4)

SGA 14 9 329 .006
6.1) (10) 4.1)

PPH 3 0 55) 401
(1.3) (-7)

PTB 53 9 809 <.001
(23.1) (10) (10.2)

GDM 58 32 1516 <.001
(25.3) (37) (19.1)

HTN 36 16 908 .017

Disorders 15.7 (19) (11.5)

Cesarean 162 49 2116 <.001

del (70.7) (57) (26.7)

Harlev A et al. Int J Gynecol Obstet 2018;140: 98-104 Beer Sheva, Israel Jan 1/91- 12/ 31, 13

Meta-analysis of secondary outcomes
Cond  Overall >35 35-39 >40 40-49 >45

OR (95%
cly

SGA 1.16 1.22 1.06 1.20 97 1.57 NS .00
(1.06-1.27)  (.86-1.73) (86-1.31 (1.07-1.33)  (.96-98) (1.17-2.10) o7

LBW 1.37 1.44 1.10 1.46 1.40 2.05 1.33 10

(<2.5g)  (126-1.50)  (1.00-150)  (83-1.46)  (1.18-1.80)  (1.38-142)  (1.67-252)  (1.02-1.74)

PTB 145 1.52 1.28 1.52 1.28 2,01 147 A7
(1.38-1.53)  (1.26-1.83)  (1.17-1.40)  (1.44-161)  (1.26-1.30)  (1.50-2.68)  (.9-1.54)

NND* 1.48 229 1.21 1.41 1.62 1.95 10.26 81
(1.30-1.67)  (93-566)  (1.04-1410  (1.14-175)  (1.38-1.90)  (1.24-3.06)  (5.85-17.97)

PEC 1.99 1.18 1.63 242 1.65 367 247 (183 .11
(1.65-2.36)  (.86-1.60) (1.09244)  (1.85355)  (1.09-2.48)  (1.12-11.97) 3.34)

Abr 1.52 117 1.38 2,02 1.44 2.29 1.55 A2
(1.35-1.70)  (.73-1.96) (1.13-1.69)  (1.54-2.65)  (1.09-1.91) (935.65)  (.64-3.74)

GDM 2.85 2.85 1.95 3.76 3.82 481 NS 44
(246-332)  (246-212)  (1.27-3.02)  (299-473)  (289-504) (265872

Lean SC. . PLoS One 2017; 12(10):e0186287 * Only NICU Admission and NND are significantly correlated to increasing maternal age.

Pregnancy at very advanced maternal age: a UK population-based cohort study

Comparison N= 812
Median age 31 (16-46)

Older women N= 406
Median age 49 (48-61)

I older women
60— Comparison women

Number of women
)

B 4
]
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Figure 1. Characteristics of older and comparison women.

Fitzpatrick KE et al. BJOG 2016; 124:1097- 1106

Pregnancy at very advanced maternal age: a UK population-based cohort study

Characteristic Older Comparison p val
(%) (%)

Obese 23 19 .0318
Nulliparous 53 44 .0299
Preexisting medical 44 28 .0001
conditions

Multiple gestation 18 2 <.0001
Achieved with ART 78 4 <.0001

Fitzpatrick KE et al. BJOG 2016; 124:1097- 1106

Pregnancy at very advanced maternal age: a UK population-based cohort study

Outcome Older Com Unadj OR Unadj Model
(%) paris  (95% Cl) p val 4

on (singleton)
(%)

PEC 6 2 2.66 (1.15-6.16) .0225 .8483

GDM 18 4 5.41 (3.04-9.65) <.0001 .0151

PPH 26 15  1.95(1.32- 2.88) .0009 .0279

PPH w 6 2 3.67 (1.52-8.90) .0039 .0308

transfusion

Labor 31 29 1.1(.78-1.55) .5945 .056

Induction

Cesarean del 78 33 7.29(5.03-10.55) < .0001 .0024

Fitzpatrick KE et al. BJOG 2016; 124:1097- 1106

Pregnancy at very advanced maternal age: a UK population-based cohort study

Table 3. (Continued)

Number (%)*  Number (%)*  Unadjusted  Paalue Model 1 Model 2 Model 3 Model &
ofolder  of comparison  OR (95% Q)
women ‘women Adjusted  Pualue  Adusted  Pvaue  Adjusted  Palue Adjusted Pvalue
=233 (= a50) OR(s5% ) OR (95% C) OREs% Q) OR(85% C)

Gestational age at delivery (weeks)

Tam @7+ 7608 20(93) 1 1 1 1 1

tatogenic 3209 7@ <0.0001 <00001 X <0001 101030345% 09845 172040730%F 0467

s 188 @ 253(127-502) 00081 244 (L17-509) 00169 234(109-500% 00287 111028445 O0SER 0750144198 07431

@

No 247 453(100) 1 1 1 1 1
10 1213(145-10140)  0.0212 1098 (128-401) 00288 1096(128-9417)  0.0291 BSI@7341224) 00061 3753 29847215 0005

1
e 990@64-2692) <0001

1
Yo 071031169 0@

Model 1: Adjusted for socio-demographic factors (Ethnic group, marital status, socio-economic group, body mass index and smoking status).
Model 2: Adjusted for variables included in model 1 plus previous medical history (previous uterine surgery not including previous caesarean section and previous or preexisting medical
conditions where ¥ is shown, o just previous or preexiting medical conditions where ¥ i not shown).

Model 3: Adjusted for variables included in model 2 plus pregnancy related factors (parity, multiple pregnancy, how conceived and previous caesarean delivery where # is shown, or just
parity, mutiple pregnancy and how conceived if # is not shown.

Model 4: Women with singleton , adjusted for (Ethnic group, marital status, socio-economic group, body mass index and smoking status) plus
previous medical history (previous uterine surgery ot including previous caesarean section and previous o preexiting medical conditions where ¥ is shown, or just previous or preexisting

medical conditions where ¥ is not shown) plus pregnancy related factors (parity, how conceived and previous caesarean delivery where # is shown, o just parity and how conceived if # not
shown).

Statistically significant values are bolded.

*Percentage of individuals with complete data.

Fitzpatrick KE et al. BJOG 2016; 124:1097- 1106




ICSI Cycles with surgically recovered sperm
Retrospective Cohort 24, 763 IVF Cycles,
SART CORS Database 2004- 2015

Pregnancy <30y 30-34y 35-37y  38-42y >42y p val
Outcome
Live Birth 58.1 54 1 47.9 37.3 19.0 <0.001

(% per ET)

# Liveborn,
mean (SD)

1.37
(-53)

1.35
(-52)

1.29
(:48)

1.24
(:47)

1.0 (0) 0.002

Stillbirth 5 8 2 3 0 45
(% per IUP)

Abortion 9.1
(% per IUP)

11.0 15.8 26.2 50.0 <0.001

Number of Blastocysts transferred, n= 5094
Mahesan AM et al. Journal Assist Reprod Genet 2018; 35:1239-1246

ICSI Cycles with surgically recovered sperm
Retrospective Cohort 24, 763 IVF Cycles,
SART CORS Database 2004- 2015

Neonatal
Outcome

Number Live Birth
(% total birth)

GA Del (days), mean
(SD)

Term Delivery (%)

Preterm Delivery (%)

<30y

1574
(66.8)

2715
7.7)

1182
(87.7)

165
12.3)

30-34y 35-37y 38-42y >42y p val
2708 1368 790 16(80) .026
(69.1) (73.7) (92)

2722 2714 2705 2709 .21
(16.0) (17.5) (18.7) (12.5)

2033 1019 597 14 .69
(89.1) (88.2) (87.9) (100)

248 138 82 0 .69
(10.9) (11.8) (12.1)

Mahesan AM et al. Journal Assist Reprod Genet 2018; 35:1239-1246
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CLINICAL ARTICLE
Obstetrics
Cluster analysis identifying clinical phenotypes of preterm birth
and related maternal and neonatal outcomes from the Brazilian
Multicentre Study on Preterm Birth

RenatoT. Souza® | Jose G. Cecatti’ | Renato PassiniJr* | Rodolfo C. Pacagnella® |
Paulo . Oliveira® | Cleide M. Silva? | the Brazilian Multicentre Study on Preterm Birth
study group®

Souza RT, Cecatti JG, Passini R Jr, Pacagnella RC, Oliveira PF, Silva CM; Brazilian Multicentre Study
on Preterm Birth study group. Cluster analysis identifying clinical phenotypes of preterm birth and
related maternal and neonatal outcomes from the Brazilian Multicentre Study on Preterm Birth. Int J
Gynaecol Obstet. 2019 Jul;146(1):110-117. PMID: 31055833

TABLE 1 Definition of maternal, fetal, and placental conditions potentially associated with preterm birth.

Condition
Maternal

Extrauterine infection during pregnancy

Clinical chorioamnionitis

Maternal chronic disease

Pre-eclampsia/eclampsia/HELLP syndrome
Fetal
Antepartum stillbirth

FGR (suspicious or confirmed)

Perinatal sepsis
Mutiple pregnancy
Fetal anomaly

Placental
Early bleeding
Mid/late pregnancy bleeding

None

Definition

Prenatal care chart or medical record of syphilis, tuberculosis, HIV, HPV, hepatitis,
febrile diarrhea, ia, sinusitis, is, genital herpes, i
bacteriuria, cystitis, pyelonephritis or sepsis during pregnancy

Medical record of clinical chorioamnionitis

Medical record of history of diabetes, HIV, chronic hypertension, hypo-/hyperthy-
roidism, nephropathy, sickle cell disease or other chronic anemia, cardiopathy,
pneumopathy, epilepsy, lupus, other collagenosis, chronic gastrointestinal, psychi-
atric, neurologic or orthopedic disease, neoplasms, thrombosis, thrombophilia, or
bariatric surgery

Medical record of pre-eclampsia, eclampsia and/or HELLP syndrome

Antepartum stillbirth (>22 gestational weeks) before or after hospital admission

Suspicious or confirmed FGR, including cases with ultrasound scan estimated fetal
weight <10th percentile during prenatal care and neonates with birthweight small
for gestational age

Medical record of clinical or laboratory diagnosis of neonatal sepsis
Pregnancy with more than one live fetus after 12 gestational weeks

Suspicious (ultrasound findings of fetal anomaly) or confirmed (after delivery) minor
or major fetal anomaly

Reported bleeding before 13 gestational weeks
Reported bleeding after 14 gestational weeks

PTB cases with none of the above conditions

Abbreviations: FGR, fetal growth restriction; HPV, human papilloma virus; PTB, preterm birth.

Souza RT, Cecatti JG, Passini R Jr, Pacagnella RC, Oliveira PF, Silva CM; Brazilian Multicentre Study on Preterm Birth study group.
Cluster analysis identifying clinical phenotypes of preterm birth and related maternal and neonatal outcomes from the Brazilian Multicentre
Study on Preterm Birth. Int J Gynaecol Obstet. 2019 Jul;146(1):110-117. PMID: 31055833

Total Births
33740

Preterm Births

4150
12.3%

[ ! 1
sPTB pPROM-PTB pi-PTB
1491 4191 1468
35.9% 28.7% 35.4%

FIGURE 1 Flowchart showing the study population of the
Brazilian Multicentre Study on Preterm Birth. The preterm birth
subtypes were spontaneous preterm birth (sPTB); preterm birth due
to preterm premature rupture of membranes (pbPROM-PTB); and
provider-initiated preterm birth (pi-PTB).

Souza RT, Cecatti JG, Passini R Jr, Pacagnella RC, Oliveira PF, Silva CM; Brazilian Multicentre Study on Preterm Birth study group.
Cluster analysis identifying clinical phenotypes of preterm birth and related maternal and neonatal outcomes from the Brazilian Multicentre
Study on Preterm Birth. Int J Gynaecol Obstet. 2019 Jul;146(1):110-117. PMID: 31055833

TABLE 3 Distribution of matemal, fetal and placental conditions
according to clusters of preterm birth phenotype.

Cluster1  Cluster2  Cluster 3
(n=650)  (a=2319) (a-1181)
o v8s 343
o az52 2904
° 173 o
o 70 o
o 209 222
o 3489 1880
° 51 1013
° 220 as77
o 147 17
o P 144
° as 3s0
o 211 3218
o s6a 212
o 7208 2732
o 2432 1795
° 362 7s
° 1561 sas
o 383 112
o 7737 22062
o 1652 s.a8
° a3 134
o 7628 2372
° 1859 113s
o s4as 1ss2
o 2018 728
100 o o
100 o o

Row.
Colurmn, %: Distribution of different conditions in  particular cluster.

Souza RT, Cecatti JG, Passini R Jr, Pacagnella RC, Oliveira PF, Silva CM; Brazilian Multicentre Study on Preterm Birth study group.
Cluster analysis identifying clinical phenotypes of preterm birth and related maternal and neonatal outcomes from the Brazilian Multicentre
Study on Preterm Birth. Int J Gynaecol Obstet. 2019 Jul;146(1):110-117. PMID: 31055833




TABLE 4 Preterm birth subtypes according to preterm birth
phenotype cluster.

PTB Cluster 1, Cluster 2, Cluster 3,
subtype n (%) n (%) n (%) P value
sPTB 343 (52.77) 1018 (43.90)  130(11.01) <0.001
pPROM- 264 (40.62) 832 (35.88) 95 (8.04)

PTB
pi-PTB 43 (6.62) 469 (20.22) 956 (80.95)

All cases 650 (100) 2319 (100) 100

Abbreviations: sPTB, spontaneous preterm birth; pPROM-PTB, preterm
birth due to preterm premature rupture of membranes; pi-PTB, provider-
initiated preterm birth.

Souza RT, Cecatti JG, Passini R Jr, Pacagnella RC, Oliveira PF, Silva CM; Brazilian Multicentre Study on Preterm Birth study group.
Cluster analysis identifying clinical phenotypes of preterm birth and related maternal and neonatal outcomes from the Brazilian Multicentre
Study on Preterm Birth. Int J Gynaecol Obstet. 2019 Jul;146(1):110-117. PMID: 31055833

Key Points

* The use of progesterone as a treatment/preventive
strategy is uncertain.

* Advancing maternal age, reproductive technologies and
common health issues (obesity/metabolic syndrome) will
continue to have a significant impact on reproductive
health, including preterm birth and preterm preeclampsia.

* Innovative research is required to better understand
disparities, underlying pathogenic mechanisms, preventive
and treatment strategies for preterm birth.

The decidua-the maternal bed embracing the embryo-maintains
the pregnancy.
Mori M et al. Semin Immunopathol. 2016 Nov;38(6):635-649.
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PIF:ESSENTIAL FOR PREGNANCY

PIF influences three key areas: maternal immunity, embryo-decidual
adhesion, & regulation of adaptive processes.

BASIC SCIENCE: OBSTETRICS
A genomic and proteomic investigation of the impact

of preimplantation factor on human decidual cells

Michael J. Paidas, MD; Graciela Krikun, PhD; S. Joseph Huang, MD, PhD;
Richard Jones, PhD; Michael Romano; Jack Annunziato; Eytan R. Barnea, MD %

OBJECTIVE: Preimplantation factor (PIF) is a novel, 15 amino acid pep-  HESC (fold change) include: nuclear factor-k-g activation via interleukin-1
tide, sacreted by viable embryos. This study aims to elucidate PIF's ef-  receptor-associated kinase binding protein 1 (53); Toll-like receptor 5 (9);
fects in human endometrial stromal cells (HESC) decidualized by estro- FK506 binding protein 15, 133kDa protein (2.2); and Down syndrome cell

gen and progestin, which mimics the prei ion milieu, and in lecule fike 1(16). B in 2 was down-regulated
first-timester decidua cultures (FTDC). inHESC(21.1)and FTDC 27.1). Prmn arraydsmmslratss PIF interaction with
STUDY DESIGN: HESC or FTDC were mcubatsd with 100 nmol/L syn- (rapeiLiar + chends.

thetic PIF or vehicle cont g CONCLUSION: PIF displays essential multitargeted effects, of regulat-
microarray and path . Protei lyzed using quanti- ~ ing immunity, promoting embryo-decidual adhesion, and regulating
tative mass spectrometry, and PIF blndmo by pmteln array. adaptive apoptatic processes.

RESULTS: Gene and proteomic analysis demonstrate that PIF affects im-  Key words: decidual cells, genomics, i

mune, adhesion, and apoptotic pathways. Significant up-regulation in  factor, proteomics

Gite this article as: Paidas MJ, Krikun 6, Huang S, et al. A genomic and proteomic investigation of the impact of preimplantation factor on human decidual cells.
Am J Obstet Gynecol 2010;202:450.¢1-8.
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sPIF RESCUES CORTICAL VOLUME NEURAL LOSS
Decreasing Microglial Activity in vivo
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Proposed Model for sPIF induced neuronal protection
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