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Chapter 1

Epidemiology

Valerie P. Tiempo-Guinto, MD, MSc, FPOGS, FPSMFM, FPSUOG
Maynila E. Domingo, MD, FPOGS, FPSMFM, FPSUOG

The World Health Organization, American Academy of Pediatrics (AAP) and
American College of Obstetrics and Gynecology (ACOG) define preterm birth
as delivery of an infant before 37 completed weeks (i.e., before completion of
259 days from the first day of the last normal menstrual period). It is further
categorized to (a) extremely preterm birth, which is delivery at less than 28
weeks age of gestation (AOG); (b) very preterm birth, which is delivery
between 28 to 32 weeks AOG; and (c) moderate to late preterm birth, which
is delivery at 32 to 36 6/7 weeks age of gestation. The ACOG defines late
preterm birth as the delivery of an infant between 34 0/7 weeks and 36 6/7
weeks of gestation (i.e., 239 to 259 days after the first day of the LMP). This is
considered an important category because late preterm infants still have
higher morbidity and mortality rates compared to term infants because they

are still physiologically and metabolically immature despite having a size and
weight comparable to term newborns.'

Preterm birth remains a global health problem because it is still the leading
cause of mortality in children less than 5 years of age around the world.”?
According to the latest global estimate, there are 15 million preterm births
annually, indicating that 1 out of 10 newborns are delivered before 37 weeks."*
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FIGURE 1. PRETERM BIRTHS BY GESTATIONAL AGE AND REGION
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In 2010, WHO estimates that at least 60% of preterm births are from Africa and
South Asia (Figure 2), with lower-income countries having higher rates
- compared to higher-income countries (12% vs 9%).*) A new systematic review
showed that in 2014, Asian and sub-Saharan African countries accounted for
78.9% of livebirths and 81.1% of preterm births worldwide.”! The Philippines

ranks 8" among the top 10 countries with the highest number of preterm
births, with a reported 348 900 preterm deliveries in 1 year (Table 1).

TABLE 1. TOP 10 COUNTRIES WITH HIGHEST NUMBER OF
PRETERM BIRTHS (DATA FROM WORLD HEALTH ORGANIZATION)

1. India 3,519,1000

2. China 1,172,3000
3. Nigeria 773,600
4. Pakistan 748,100
5. Indonesia 675,700
6. United States of America 517,400
7. Bangladesh 424,100
8. Philippines 348,900
9. Democratic Republic of Congo 341,400
10. Brazil 279,300

Local data from the years 2014 to 2018 collected from accredited public and
private training institutions of the Philippine Obstetrical and Gynecological
Society (POGS) showed that preterm live birth rate in the Philippines ranges
from 7% to 37%. The preterm stillbirth rate ranges from 32.22% to as high as

95.68%, recorded in 2014. Preterm neonatal death rate is from 27.13% to
73.78% (Table 2).



TABLE 2. INCIDENCE OF PRETERM ..RI::.
ACCORDING TO POGS FROM 2014 TO

Total No. of Deliveries ‘ 32912 | 71,630 | 96,382 | 128,070 |

|
|
|

;

]

‘63072‘ |}
Total No. of Livebirths 32,033 70,746 94,605 126,330 1@ ‘
b 2,510 4,941 34,587 9,479 13,979
Preterm Live Births (7..84'/0) (6.98%) | (36.56%) | (7.50%) (8.64"/.)\
Term Live Births 29,523 65,805 60,018 116,851 “7& i
Total No. of Stillbirths 879 720 1072 943 796 m
i 841 232 598 553 428 ||
Preterm Stillbirths (95.68%) | (32.22%) | (55.78%) | (58.64%) | ( 53.77%2 |
Term Stillbirths 38 488 474 390 368 =
Total No. of Neonatal Deaths | No data 164 705 197 161 |
Preterm Neonatal Deaths No data 12t i alt =1 T |
(73.78%) | (37.16%) (27.22%) (27.13%)
Term Neonatal Deaths | No data 43 443 580 | 846
POGS = Philippine Obstetrical and Gynecological Society

From POGS Annual Perinatal Statistics, 2014 - 2018

Looking at the data from a tertiary referral center, University of the
Philippines—Philippine General Hospital (UP-PGH), a higher preterm live birth
rate of 22.80% to 25.29% is seen. Likewise, the preterm neonatal death rate is
also higher, ranging from 68.3% to 80.5% (Table 3). This may be attributed to

a higher incidence of preterm births in pregnancies com

medical or surgical co-morbidities.

TABLE 3. INCIDENCE OF PRETERM BIRTHS IN UP-PGH

plicated by other

FROM 2014 10 2018
4893 4279 5126
" Total No. of Deliveries h&m 2018 ‘
' Total No. of Livebirths ﬂg(,) 41:’:3 5035 e 423
ive B; 8 |
Preterm Live Births (2361%) | (25.29%) | (2280 (22.96%) (2;08%3%)

" Term Live Births 3657 3.1 Lz: 3887 i 3.200
Total No. of Stillbirths 106 N T a 2
Total No. of Neonatal Deaths 127 123 13‘\72\_\?

Preterm Neonatal Deaths 93 99 L E_T—‘

Preterm Neonatal Death Rate 73.2% 802.3% 80 iL %W

Term Neonata Deahs = L s s

PGH = University of the Philippines—Philippine General Hospital | g
gr’:m UP-PGH Perinatal Statistics, 2014 - 2018




Among the preterm neonatal deaths, national data showed that approximately
10-20% are infants born under the category of moderate to late preterm
(Table 4). On the other hand, data from UP-PGH showed that 20% of neonatal
deaths are seen among infants born very preterm (Table 5). It can be inferred
from this data that improvements in health care facilities, equipment and
presence of well-trained specialists may improve survival of preterm infants,
especially those who are under the category of moderate to late preterm.

TABLE 4. PRETERM NEONATAL DEATHS ACCORDING TO AGE OF GESTATION
ACCORDING TO POGS FROM 2014 TO 2018

20-21 3 8 7 10
22 -27 36 45 60 84
28 - 31 38 93 65 100
32-36 No data 44 116 85 121
37 -42 42 440 571 834
> 42 1 3 9 12
TOTAL 164 705 797 1161

POGS = Philippine Obstetrical and Gynecological Society; AOG = age of gestation
POGS Annual Perinatal Statistics, 2014 - 2018

TABLE 5. PRETERM NEONATAL DEATHS ACCORDING TO AGE OF GESTATION
ACCORDING TO UP-PGH FROM 2014 TO 2018

20 - 27 6/7

35

31 30 18 13

28 -33 6/7 42 55 53 23 21
34 - 36 6/7 16 13 16 11 7
37 -40 6/7 31 21 20 19 17
41-42 6/7 3 3 2 1 2
> 42 0 0 2 0 0
TOTAL 127 123 123 72 60

UP-PGH = University of the Philippines—Philippine General Hospital; AOG = age of gestation

From UP-PGH Perinatal Statistics, 2014 - 2018

Looking at the global and local data, it is evident that preterm birth remains a
major health risk because it is associated with poor perinatal outcomes.
Furthermore, it predisposes survivors to long term sequelae, including
neurocognitive delay, physical disabilities and higher risk of metabolic
disorders. All of these complications impose social and economic burden,




hence causing a significant impact to the society. Further local studies are
needed to demonstrate the actual cost of treatment for preterm birth.
Moreover, there is a need to come up with better data collection methods to
show a more accurate statistics and have better analysis of the actual local
situation. This can aid in health system analysis and can help public health
leaders identify any gaps in the existing antenal care protocol. These gaps, if

identified, can assist in designing guidelines or protocol to achieve the
millennium sustainable goal of decreasing preterm births.

References

1. Barfield, W. B. (2019, September 23). Late Preterm Infants. Tratto da UpToDate Inc.:
https://www.uptodate.com

2. LiuL, O.5.(2016). Global, regional, and national causes of under
updated systematic analysis with implications for the Sustai
Lancet, 388(10063):3027-35,

3. Blencowe H, C. S. (2012). National, regional and worldwide estimates of i
Lancet, 9;379(9832):2162-72. preterm birth.

-5 mortality in 2000-15: an
nable Development Goals.



Chapter 2

Individualizing Risk Indicators
for Preterm Birth

Anita Matilda F. Poblete, MD, FPOGS, FPSMFM, FPSUOG
Carmela G. Madrigal-Dy, MD, FPOGS, FPSMFM, FPSUOG

Identification of women whose pregnancies are at higher than average risk of
pr'eterr.n labor and delivery would allow the possibility of providing the women
} with higher level antenatal care with the aim of preventing the preterm birth.

The purpose of this chapter is to provide an overview of current knowledge
about risk indicators for spontaneous preterm birth.

~ However, it must be emphasized that approximately 45-50% of all preterm
births are idiopathic, occurring among women with no identifiable risk factors.
In addition, the direct causality of risk factors has been difficult to establish, as
some factors may show an association but may not necessarily be causative, and

may involve co-factors to exert their effect, thus complicating the chain of
causality.

Nevertheless, with promising progress in the realm of prevention, particularly
regarding the role of progesterone among women with short cervix at mid-
pregnancy, identification of risk factors currently known to be (or not to be)
associated with preterm birth provides a meaningful step in the right direction
towards curbing trends in the incidence of preterm birth, and as well may avoid
unnecessary costly interventions or prohibitions for unproven risks.

RECOMMENDATION The risk factors enumerated in Tables 1 and 2 increase
the likelihood of preterm birth and should be
considered in the preconceptional counseling and
prenatal management of women.
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STRATIFIED ACCORDING TO DEGREE OF MODIFIABILITY

TABLE 2. RISK FACTORS

Demographic History

ici History of prior preterm birth
. History of indicated preterm birth
:ﬁgaerital status History of medically indicated preterm

rnal height birth .
m:dr:::\iss of przgnancy Pregnancy rgsultmg from assisted
Inter-pregnancy interval reproductive techno}ogy
Male fetal gender History of prior dilatation and curettage
Previous term cesarean delivery

Behavioral Nutrition
Smoking during pregnancy Maternal underweight
Passive maternal smoking (second Maternal obesity
hand smoke) Low pregnancy weight gain
Ilicit drug use Maternal anemia
Douching during pregnancy Vitamin D deficiency
Alcohol consumption (>3 units/day) Low maternal omega-3 fatty acid status
Low consumption of fruits and
vegetables

Socioeconomic status

Prenatal maternal anxiety

Maternal stress

History of depression and/or use of anti-depressants
History of intimate partner violence

History of abuse

Long working hours -

Prolonged standing

Lifting and carrying

Short sleep duration

Infections (Chlamydia, bacterial vaginosis, asymptomatic ba Cteriur

a, perlodontitis)




SUMMARY

Many of the previously recognized risk factors for preterm birth are now
being viewed in a new light. Risk ratios provided by the most recent meta-
analysis studies give more accurate significant estimates of risk compared to
simply citing one or a few trials, where risks may have been over or under-
estimated. Factors receiving little attention can now be seen to confer risks
not previously recognized. Evidence is also beginning to lay the ground for

the many pieces of the complex and diverse pathways linking psychosocial
- factors to maternal and fetal outcome. Modifiable indicators such as short
inter-pregnancy interval, vaginal and periodontal infection deserve closer
attention in the local setting. With the knowledge of these indicators and
their individual risk ratios, the clinician must be vigilant to screen for
potential risks, even in the preconception period, so that they can counsel
patients early enough and may be able to provide not only preventive or

prophylactic interventions, but psychosocial as well as emotional support to
their patients.
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Chapter 3 .
Pathogenesis of .
Spontaneous Preterm Birt .

Aurora Victoria A. Avelino, MD, FPOGS, FPSMFM, FPSUOG

Preterm births have been traditionally classified into two based on the

circumstances surrounding the delivery. . , .
Indicated preterm birth — results from either induction of labor

cesarean section due to either a maternal or fetal illness
* Spontaneous preterm birth — occur either due to preterm labor wit
intact membranes or preterm prelabor rupture of membranes. ! In ;
recent study with a more encompassing terminology, this may be
associated with at least one of the following:
1) preterm labor,
2) preterm prelabor rupture of membranes, and
3) cervical insufficiency'?
This chapter focuses on the development of Spontaneous preterm births. This

Preterm birth involves a number of pathways of different
overlap resulting in the aforementioned final COmMmon Datholog;es that may
commonly mentioned are these four Major processes. path“{av. The most
hypothalamic-pituitary-adrenal (HPA) axis; 2) infection .a hiva
response; 3) decidual hemorrhage; 4) pathological uterinen 5 2N in

processes are shown in Figure 1. d'stentim-



FIGURE 1. OVERVIEW OF THE COMMONLY OCCURING PATHWAYS TO PRETERM BIRTH

Adapted from Institute of Medicine (US) Committee on Understanding Premature Birth and Assuring
Healthy Outcomes; Behrman RE, Butler AS, editors, Preterm Birth: Causes, Consequences, and Prevention.
Washington (DC): National Academies Press (US); 2007. 6, Biological Pathways Leading to Preterm Birth.

Available from: https://www.ncbi.nlm.nih.gov/books/NBK11353/. Figure 6-2. Overview of commonly
occurring pathways to preterm birth.

A. Preterm Activation of the Hypothalamic-Pituitary-Adrenal (HPA) Axis

Stress involves the production of cortisol. On the mother, this exhibits a negative
feedback on the hypothalamus but stimulates placental production of
corticotropin-releasing hormone (CRH), thereby further increasing the cortisol
levels. Studies have shown that CRH modulates the production of prostaglandins,
progesterone and estrogen, and affects myometrial contractility. In a prospective
cohort study,"® it was shown that increased stress levels measured by a scoring

questionnaire and serial measurements of cortisol resulted in a 12% increase in
preterm births.

Placental CRH also stimulates fetal adrenal zone. In one study, Salafia et al.'® used
fetal adrenal gland size as a predictor of preterm birth. Placental insufficiency
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secondary to chronic villous or uteroplacental disease which causes intraute;,
compromise and decreased fetal growth may also lead to activation of the
HPA axis thereby initiating the same series of events as shown in Figure 2,

Wdlﬂﬁm“ MdLlﬂ“
]

1PGDH in chorion Pcen@
® T
® CRH Estrogen
/ ‘ ] rwﬂoa‘;um
Prostaglandins |——®|  calmodulin, gap junctions

{

] Ty

FIGURE 2. PROPOSED PATHWAY OF ST RESS-
2 Cyclooxygenase 2; PGDH Pros!
Corticotropin-releasing hormone; D
tor; PG Prostaglandin; ML

201: 17:50

INDUCED PRETERM BIRTH

glandi®
EAS 16

Myosit

HPA Hypothalamic-PitultarrAdreml (HPA) Axis, COX-
Adrenocorticotropic hormone; CRH

dehydrogenase; ACTH
hydroxy-dehydroepiandrostendiane sulfate; OTR oxytocin recep
light chain kinase

Kota SK, Gayatri K, Jammula S, et al. Endocrinology of parturition. Indian J Endocrinol Metab

59, Figure 4, Maternal and fetal HPA oxis and stress induced preterm birth; page 55.

B. Infection and Inﬂammation
n. Pro-inflamm jtory

nly associated with infectio
on-induced pretem

cytokines such as IL-1B and TNF-a aré central to infecti
rs such as IL-6 were also found 0 be

birth.*) Other pro-inflammatory mediato
elevated in the amniotic fluid of women with PTL with intact membranes 2
these levels correlated well with positive results from culture of the amniotic fluid
and fetal membranes.® IL-6 would then increase the amount of uterotonins such
as prostaglandins and endothelins, thereby initiating uterine contractions.

Preterm birth is most commo
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The inflammatory response in preterm labor may also be secondary to certain
bacteria, which produce proteases, collagenases, and elastases that can degrade
the fetal membranes or produce cervical change. There is also an additive effect
that the same bacteria also produce endotoxins and phospholipase A2, which
stimulate uterine contractions that lead to preterm labor.™

Inflammation of decidua / amnlochorion
-3

— T Cytokines (TNFa, IL-18)

teri /6

T Fasl
tiLe

o\
—® | Trrotesses
Apoptosis

i
—Se@

FIGURE 3. AMNIOCHORIONIC INFECTION CAUSING PRETERM LABOR

TNFa Tumor necrosis factor alpha; IL interleukin; CRH Corticotropin-Releasing Hormone; FasL Fas ligand:
PG Prostaglandin, MMP Matrix Metalloproteinase

Kota 5K, Gayatri K, Jammula S, et al. Endocrinology of parturition. Indian J Endocrinol Metab 2013; 17:50-
59. Figure 5, Inflammation of decidua -amniochorion and preterm labor; page 585.

C. Decidual Hemorrhage

Vaginal bleeding from decidual hemorrhage is associated with a high risk of
preterm labor. In one study, even occult decidual hemorrhage was present in 38%
of patients with PTB between 22 and 32 weeks of gestation due to PPROM and
36% of patients experiencing PTB secondary to PTL."”) The presence of decidual
hemorrhage releases a number of clotting factors including factor Vila, tissue
factor, and factor Xa, all of which may contribute to the initiation of contractions,
as well as produce a cascade which leads to either cervical change or rupture of

membranes.
23
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FIGURE 4. PATHWAY OF DECIDUAL HEMORRHAGE LEADING TO PRETERM LABOR

uPA Urokinase plasminogen activator; tPA Tissue-type plasminogen activator; PAI-1 Plasminogen
activator inhibitor 1; MMP Matrix Metalloproteinase; ECM Extracellular matrix

Kota 5K, Gayoatri K, Jammula S, et al. Endocrinology of parturition. Indian J Endocrinol Metab 2013;
17:50-59. Figure 6, Hemorrhage and preterm labor; page 55.

D. Pathological Uterine Distension

Pathological uterine distention may be secondary to polyhydramnios, multife-al
gestation, or fetal macrosomia. These conditions distend both the uterus and t1e

al insuffici it i ical
change occurs first. In these i & ency, it is thought that cervica



showed that enhancing G13 allele in the anti-inflammatory IL-10.G microsatellite
occurred more frequently in patients diagnosed with cervical insufficiency.?

The previous pathways that lead to spontaneous preterm births start with either
preterm labor or preterm prelabor rupture of membranes leading to cervical
remodeling and ripening. For cervical insufficiency, it is thought that cervical

change occurs first but will still eventually trigger the other pathways to occur.

(11)
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Chapter 4
Clinical Diagnosis of Preterm Labor

Marie Scent Vera Fopalan-Benedicto, MD, MBAH, FPOGS, FPSMFM, FPSUOG

Spontaneous preterm birth remains the leading cause of perinatal morbidity ang
mortality in many parts of the world, including the Philippines. The diagnosis ¢
preterm labor is based on clinical criteria of regular uterine contractions befor,
37 weeks that are associated with cervical change.” Preterm labor is defined 3
uterine contractions (>4 contractions per 20 minute), cervical dilatation (>2 ¢p

in a nulliparous and >3 cm in a multipara) and cervical effacement (>80%) o
uterine contractions and cervical change.'?

RECOMMENDATION 1.1.

A threshold rate of at least four contractions
per hour on a monitor strip should be used to

identify a patient at increased risk for preterm
labor.

Quality of Evidence: High
Strength of Recommendation: Strong

1.2. Women reporting signs that they attribute to
possible preterm labor or rupture of th2
membranes should be taken seriously and

adequately evaluated. Self-perceive
symptoms are poor predictors of preterr
birth. ®

Quality of Evidence: Moderate
Strength of Recommendation: Strong

1.3. Uterine activity should be assessed b/
palpation in all women presenting with an/
sign of preterm labor. The progression fror
subclinical preterm to overt preterm labor 5

26



often gradual. Standard criteria for the
diagnosis of preterm labor lack precision.

Quality of Evidence: Moderate
Strength of Recommendation: Moderate

SUMMARY OF EVIDENCE

In a randomized multi-center study by Bentley et al."! an analysis was
conducted to determine the association of at least four contractions per hour on
a routine strip followed by at least four contractions per hour on a repeat
tracing with subsequent preterm labor. Using this threshold, 70% of the patients
were correctly classified. This contraction rate resulted in a sensitivity of 57%, a
specificity of 80%, a positive predictive value of 72%, and a negative predictive
value of 68%. A threshold rate of at least four contractions per hour on a
monitor strip identifies a patient at increased risk for preterm labor (P=.003).

RECOMMENDATION The traditional criteria for labor, persistent uterine
contractions accompanied by dilatation or effacement
of the cervix, or both, are reasonably accurate when
the frequency is six or more contractions per hour,
cervical dilatation is 3 cm or more, effacement is 80
percent or greater, and membranes rupture or
bleeding occurs.®

Quality of Evidence: High
Strength of Recommendation: Strong

SUMMARY OF EVIDENCE

Glover et al.'® conducted a secondary analysis of a multicenter randomized

control trial (RCT) of women with singleton, non-anomalous pregnancies at 34

0/7 to 36 5/7 weeks gestation at high risk for preterm birth. The analysis
- showed that a cervical dilatation cut-off of >4cm was 60% sensitive and 68%
u
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birth (area under the curve, AUC'-.'Q.64. 93%6§LEJ.61-9.68)_A |
cervical effacement cut-off of >75% was 59% sensitive an t(u%;;;::c,ﬁc for
preterm birth (AUC=0.62, 95% Cl 0.58-0.65). Forty-one pe'rcTnd'l 2 WOmep
presenting with frequent uterine contractions and cervical dilatation and /o
effacement at 34 to 36 5/7 weeks delivered at term.

specific for preterm

The traditional criteria for labor, persistent uterine contractions accompanied by
dilatation or effacement of the cervix, or both, are reasonably accurate when
the frequency is six or more contractions per hour, cervical dilatation is 3 cm or
more, effacement is 80 percent or greater, and membranes rupture or bleeding

occurs. 7

RECOMMENDATION There is lack of compelling evidence for the use of
cervical measurement alone in women with

threatened preterm labor.

Quality of Evidence: High
Strength of Recommendation: Strong

SUMMARY OF EVIDENCE

A 2016 systematic review and meta-analysis of RCTs using indivi .
level data concluded that knowledge of cervical length ; vidual patient-
symptoms of acute preterm labor was associated with 3 signif N women with
preterm birth < 37 weeks gestation (RR 0.64,95% CI:O.44-0,94)Cg)"t reduction in
other outcomes, which included preterm birth <36, <34 (3'2 However, the
weeks gestation, time from randomization to delivery, tim'e fro' <30, and <28
discharge, and other neonatal outcomes were not statistically difT valuation to
those who had knowledge of cervical length and those whq i érent between
clinical impact of cervical measurementin this population remains rl‘l?\tc.l Thus, the
ear,



RECOMMENDATION Routine use of cervical length screening in low-risk
population is not recommended

Quality of Evidence: High
Strength of Recommendation: Strong

SUMMARY OF EVIDENCE

It has been shown in two RCTs that utilized universal screening in large
cohorts,”!% that treatment with vaginal progesterone is associated with an
approximately 40% reduction in the risk of preterm birth in women with short
cervix (with inclusion criterion of a cervical length <15mm® or 10-20mm®).
However, it is notable that the frequencies of a CL <15mm or CL 10-20mm in
these mostly “low-risk” populations (about 80% of enrolled women had no prior
preterm birth) were 1.7%° and 2.3%,% respectively. Furthermore, in
subsequent studies of the implementation of universal cervical length screening
programs, the frequency of a short cervix in women without a history of a prior

preterm birth has ranged from 1% to 2% depending on the cervical length
threshold used.**13)

There remains a significant debate about the utility of universal cervical length
screening of women with singleton gestations but without prior preterm birth
for the prevention of preterm birth given the relatively low frequency of a short
cervical length in this population. Still, a large observational study showed that
introduction of an institutional universal cervical length screening program was
associated with a significant decrease in the frequency of preterm birth <37
weeks [6.7% vs. 6.0%; adjusted OR 0.82 (95% Cl: 0.76-0.88)], <34 weeks [1.9% vs
1.7%; adjusted OR 0.74 (95% Cl 0.64-0.85)], and <32 weeks
1.0%, adjusted OR 0.74 (95% C1:0.62-0.90)), and the reductio
to a reduction in spontaneous preterm birth.(:4)

gestation [1.1% vs
n was primarily due



QUESTION 4 Among patients with regular uterine contncti.,,a
how accurate is fetal fibronectin assessment fp

diagnosing preterm labor? j

RECOMMENDATION Routine fetal fibronectin screening alone is not
recommended in women with threatened preterm

labor.

Quality of Evidence: High
Strength of Recommendation: Strong

SUMMARY OF EVIDENCE

A 2016 systematic review and meta-analysis of six RCTs with a low risk of bia
that included 546 women with singleton gestations who presented with preterm
labor symptoms found that those randomly assigned to the knowledge of fetal
fibronectin results did not have reduced rates of preterm birth at <37 weeks,
<32 weeks, or <28 weeks compared with the control group.™ Women who
were randomly assigned to fetal fibronectin results also had similar rate of
hospitalization, use of tocolytics, and receipt of antenatal corticosteroids when
compared with women without knowledge of fetal fibronectin results. Contrary
to results, mean hospital costs were actually higher in the group randomly
assigned to knowledge of fetal fibronectin (mean difference $153, 95% Cl $24 10

$282). There is no reason to justify the routine use of fetal fibronectin aloné in
women with threatened preterm labor."®

RECOMMENDATION There is no high quality data to suggest additior of
fibronectin  determination to cervical len3th
measurement in women with symptoms of pretc’m
labor will significantly improve prediction and D€
helpful in the clinical management of preterm labo’

Quality of Evidence: High
Strength of Recommendation: Strong
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SUMMARY OF EVIDENCE

The largest prospective cohort of 665 women with threatened preterm labor (>3
contractions in 30 minutes, intact membranes, cervix <3cm dilated) were
enrolled between 24 and 34 weeks gestation, and underwent cervical length
and fetal fibronectin assessment at all 10 tertiary perinatal centers in the
Netherlands. *” They found that women with a cervical length >30 mm or those
with a cervical length 15-30 mm and a negative fetal fibronectin result were at
low risk (defined as <5% of spontaneous delivery within 7 days. Negative fetal
fibronectin testing in women with a cervical length between 15 and 30 mm
additionally classified 103 women (15% of the cohort) as low risk. However, the
overall rate of delivery within 7 days was only 12%, and the combination of
cervical length and fetal fibronectin only increased the PPV from 0.23 (95%
C1;0.19-0.29) to 0.27 (95% Cl 0.22-0.33). 11®

The positive predictive value of a positive fetal fibronectin test result or a short
cervix alone is poor and should not be used exclusively to direct management in

the setting of acute symptoms.*®

No recommendations on the following can be made due to insufficient

evidence:
1. Repeat cervical digital cervical assessment in asymptomatic women,

while not harmful is not beneficial.
2. Self- testing of vaginal pH is not efficacious in the prevention of preterm

delivery.
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pter 5
redictors of Preterm Birth

hristine Vivienne Succor F. Tantoco, MD, FPOGS, FPSMFM, FPSUOG
larissa L. Velayo, MD, PhD, FPOGS, FPSMFM, FPSUOG

e multifactorial etiology of preterm birth makes its accurate prediction
allenging.

urrent tests for prediction of preterm labor can be divided into three general
tegories:
1) Assessment of risk factors, which was already discussed extensively in
chapter 2
2) Sonographic assessment of the cervix, and
3) Evaluation of biochemical markers

The last two categories will be tackled in this chapter.

. SONOGRAPHIC ASSESSMENT

. CERVICAL LENGTH

RECOMMENDATION Screening of mid-trimester cervical length by
transvaginal ultrasound is the best clinical predictor of

spontaneous preterm birth.

Quality of Evidence: High
Strength of Recommendation: Strong

SUMMARY OF EVIDENCE

A short cervix, traditionally defined as a transvaginal sonographic cervical length
(CL) 25 mm in the mid-trimester of pregnancy, is an important risk factor for
spontaneous preterm birth and has emerged as one of the strongest and most
consistent predictors of preterm birth in asymptomatic women with singleton or

twin gestations.
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lams et al.!") examined 2915 women at approximately 24 weeks of gestation ang
2531 of these women again at approximately 28 weeks. Spontaneous Preter,
delivery (at less than 35 weeks) occurred in 126 of the women (4.3%) €Xamingg
at 24 weeks. The length of the cervix was normally distributed at 24 anq

weeks (mean [+/- SD], 35.2 +/- 8.3 mm and 33.7 +/- 8.5 mm, respectively). The
relative risk of preterm delivery increased as the length of the cervix decreaseq
When women with shorter cervices at 24 weeks were compared with wome,,
with values above the 75th percentile, the relative risks of preterm delivery
among the women with shorter cervices were as follows: 1.98 for cervig
lengths at or below the 75th percentile (40 mm), 2.35 for lengths at or belgy,
the 50th percentile (35 mm), 3.79 for lengths at or below the 25th percentile (3;
mm), 6.19 for lengths at or below the 10th percentile (26 mm), 9.49 for lengths
at or below the 5th percentile (22 mm), and 13.99 for lengths at or below the
1st percentile (13 mm) (P<0.001 for values at or below the 50th percentile; P =

0.008 for values at or below the 75th percentile). For the lengths measured at
28 weeks, the corresponding relative risks were 2.80, 3.52, 5.39, 9.57, 13.88,
and 24.94 (P<0.001 for values at or below the 50th percentile; P = 0.003 for

values at the 75th percentile).

In a study by Owen et al.? in both the less than 25 mm and 25 to 29mm groups, |

the incidence of spontaneous mid-trimester birth (<26 weeks) was higher than
the incidence of later (26-34 weeks) preterm birth (<25 mm group: 37% vs.
19%; 25-29 mm group: 16% vs. 3%, respectively) as compared with women with
a shortest cervical length 30 mm or greater, who had rates of 1% and 9%
respectively (P<.0001). Similarly, women who had an initial cervical length 20
mm or less and those who shortened their cervix to 30 mm or less before 22
weeks were also more likely to experience a mid-trimester than later preterm
birth, whereas women who shortened their cervix 30 mm or less later (22-24
weeks) or who maintained a cervical length greater than 30 mm had lower rate:
of mid-trimester than later preterm birth (P<.0001),

Romero et al.” studied 303 women from six randomized controlled trials, One
study, which included women with a cervical length between 20 ang 25 mm
provided 74% of the total sample size. Vaginal Progesterone, compareqd witt;
placebo / no treatment, was associated with a statistically significant reduction
in the risk of preterm birth < 33 weeks' gestation (31.4% vs. 43.1%; relative risk
[RR] 0.69; 95% confidence interval [CI] 0.51-0.93; moderate-quality evidence)’
and vaginal progesterone administration was associated with 3 significant
decrease in the risk of preterm birth <35, <34, <32 and <3q Weeks' gestari
(RRs ranging from 0.47 to 0.83), neonatal death (RR 0.53; 959 Cl o, 350 B:n
respiratory distress syndrome (RR 0.70; 95% Cl 0.56-0.89), COMposite "eor;at a);
morbidity and mortality (RR 0.61;95% Cl 0.34-0.98), use of Mechanica|
34
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ventilation (RR 0.54; 95% Cl| 0.36-0.81) and birth weight <1500 g (RR 0.53; 95%
Cl 0.35-0.80) (all moderate-quality evidence).

' RECOMMENDATION  Women with a singleton pregnancy and history of prior
spontaneous preterm birth should undergo routine
transvaginal cervical length screening.

Quality of Evidence: High
Strength of Recommendation: Strong

SUMMARY OF EVIDENCE

Fonseca et al. in a European trial screened 24,640 women between 20 to 25
weeks of gestation. Only 1.7% of the women were found to have a cervical
length less than or equal to 15 mm and were eligible for the trial. Those who
had a very short cervical length (15 mm or less) demonstrated a lower risk of
preterm birth when treated with vaginal progesterone suppository, 200 mg
daily, compared with those who were treated with a placebo.

Hassan et al." in a randomized trial of women with singleton gestations, found
that vaginal progesterone gel, 90 mg daily, was associated with a decrease in
spontaneous preterm birth at less than 33 weeks of gestation (9% vs. 16%; RR
0.55; 95% Cl 0.33-0.92) and a decrease in composite neonatal morbidity and
mortality (8% vs. 14%; RR 0.57; 95% Cl 0.33-0.99) among asymptomatic women
with a cervical length of 10-20 mm at 19-23 6/7 weeks of gestation.

RECOMMENDATION Functional cervical length appears to be the best
single cervical parameter to predict spontaneous

preterm birth.

Quality of Evidence: High
Strength of Recommendation: Strong
35



SUMMARY OF EVIDENCE

In a prospective cohort study by Guzman, et al.,“’. it was shown that cervig
length was best in the prediction of preterm birth in women with a prior mjg.
trimester loss. An optimal cut-off of < 1.5 cm had sensitivities for delivery at <2g
<30, <32 and< 34 weeks’ gestation of 100%, 100% 92% and 81%, respectively,

To et al.?, in their study of cervical length and funneling in the prediction of
spontaneous early preterm delivery, concluded that funneling did not provide ;
significant additional contribution to cervical length in the prediction of
spontaneous delivery before 33 weeks (odds ratio for short cervix = 24.9, 7 =
4.43, P < 0.0001; odds ratio for funneling = 1.8, 2=0.84, P = 0.40).

RECOMMENDATION The transvaginal route is the preferred route in the
assessment of cervical length and morphology.

It is highly reproducible with a relatively low inter-
observer variation rate of 5-10%. Measurements are
not affected by maternal body-mass index, cervical

position, and shadowing from m
atern
fetal parts. al structures or

Quality of Evidence: High
Strength of Recommendation: Strong

SUMMARY OF EVIDENCE

Hertzberg et al.®) concluded that both transperinea|

ultrasonography can provide satisfactory images of the cervixar:,d endovaginal
images are frequently superior to transperineal images, Tr'a ut €ndovaginal
transperineal ultrasonography can also be used, but if th"SBbdominal or
adequately depicted from these perspectives, endovagina| ulte CeVIX is ot
indicated. Transperineal measurements of cervical length Can'ZSeOnoeraphy is

shorter than endovaginal measurements before 20 weeks. Hence, :ieniﬁcantly
* IO cery
cal



lengths documented at transperineal ultrasonography before 20 weeks should
be confirmed by endovaginal ultrasonography.

In the study of Hernandez-Andrade et al.,'” transabdominal measurement
overestimated cervical length on average by 8 mm among women with a short
cervix and resulted in the underdiagnosis of 57% of cases. Transvaginal US was
also more reproducible (intraclass correlation coefficient [ICC] 0.96; 95% CI
0.94-0.97) based on comparisons between 2D images and immediately acquired
3D volume datasets relative to transabdominal US (ICC 0.71; 95% Cl 0.57-0.84).

In their study published in 2001, Cicero et al."'” found that at 22 to 24 weeks age
of gestation (AOG) the cervix can be visualized adequately by translabial-
transperineal sonography in about 80% of patients and the measurements of
cervical length obtained by this approach are very similar to those obtained by
transvaginal sonography.

RECOMMENDATION Implementation of this screening strategy may be
viewed as reasonable and may be considered by

individual practitioners.

Quality of Evidence: Moderate
Strength of Recommendation: Strong

SUMMARY OF EVIDENCE

In a meta-analysis done by Romero et al.,'"!! universal transvaginal cervical
length screening at 18 to 24 weeks of gestation in women with a singleton
gestation and the administration of vaginal progesterone for those with a
sonographic short cervix were recommended.

A study by Son et al.1? introduced screening from 18 to 24 weeks in women
without a history of preterm birth (PTB) and recommended vaginal
progesterone if the cervical length was <20 mm. There was a significant
reduction in the frequencies of spontaneous PTB following the introduction of
screening at <37, <34, <32 weeks. This is despite the prevalence of cervical
length <25 mm of 0.89% at screening and the rate of spontaneous PTB <37

weeks AOG of 143 and <34 weeks of 500.
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In the study of Newnham et al.,*® the implementation of a multifacetul;:
program in 2014 that included universal cervical length screening and treatmg,
with vaginal progesterone to women with a cervical length <25 mm %;
followed by a statistically significant 7.6% reduction in the rate of preterm bjp
in 2015. The effect extended from the 28-31 week gestational age groy
onward. In both of these studies, surveillance of the projects was admirable apg
motivation of both staff and patients was high.

RECOMMENDATION For asymptomatic singleton pregnancies, cervical
length at 24 weeks of gestation for preterm birth risk
was defined as <25 mm. For symptomatic singleton
pregnancies beyond 30 weeks gestation, short CL was
defined as below 15 mm.

Quality of Evidence: High
Strength of Recommendation: Strong

SUMMARY OF EVIDENCE

lams et al.** published a seminal work that established norms for cervicd
length at 24 weeks’ gestation, identifying cervical length <25 mm (the 10th
centile) as a clinically important threshold in predicting spontaneous preterf
birth, and cervical length at 24 weeks as the most predictiye value. Short CL s
considered one of the strongest risk factor for a spontaneous preterm birth with
37.3% sensitivity and 92.2% specificity. The positive
short cervical length is poor when assessed in a no
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RECOMMENDATION The cervix should be assessed between 16-24 weeks
gestation. It is when initiation of therapies or
interventions such as cerclage and progesterone may
be done. Cervical length screening beyond 24 weeks
AOG in asymptomatic women provides limited clinical
value and there is absence of data to suggest that it
improves outcomes.

Quality of Evidence: High
Strength of Recommendation: Strong

SUMMARY OF EVIDENCE

ella et al.", in his publication on cervical sonography published in 2009,
2mphasized that cervical length (CL) should not be routinely measured prior to
6 weeks of gestation since the lower uterine segment is underdeveloped,
naking it challenging to distinguish this area from the endocervical canal.

Sreco et al.'®) noted that by using a combination of maternal characteristics and
zervical length, screening for risk for spontaneous preterm birth may be done in
the first trimester. The investigators estimated that the detection rate of
preterm delivery was only 54.8% (95% Cl 44.7-64.6), with a false-positive rate of
10%. Furthermore, the median cervical length multiples of the median (MoM),
orrected for maternal characteristics, was significantly lower in the preterm
{0.892 MoM, 95% CI 0.829-0.945) than in the term delivery group (0.994 MoM,
5% Cl 0.919-1.082; p < 0.0001).

Berghella et al.'” showed that before 14 weeks gestation, the sensitivity,
specificity and positive and negative predictive values of a short cervix were
14%, 97%, 50%, and 82%, respectively (RR 2.8; 95% Cl 1.4-5.6). The mean
transvaginal sonographic cervical length before 14 weeks of gestation was 33.7
+/- 6.9 mm in pregnancies which delivered preterm (n=36), and 35.0 +/- 6.8 mm
in those delivering at term (n=147) (P=0.3). Follow-up transvaginal ultrasound
examination of the cervix to 24 weeks revealed that the average gestational age
~ at which a short cervix was detected was 18.7 +/- 2.9 weeks. The investigators
- concluded that a cervical length <25 mm on transvaginal sonographic
assessment rarely occurs before 14 weeks age of gestation and in high-risk
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patients destined to deliver preterm, cervical changes predictive of Prete,
birth develop mostly after this gestational age.

QUESTION 8

Women with a history of spontaneous preterm bjy
should undergo cervical length screening
transvaginal ultrasound. Their serial assessment g
cervical length is usually performed every 1-2 weej

from 16 until 24 weeks of gestation.

RECOMMENDATION

For patients at highest risk for preterm delivery (priort
24 weeks delivery in a previous pregnancy, second
trimester losses), an initial examination at 15 to 1
weeks should be considered. For patients at a lower rist
(cone biopsy, uterine malformations), a first exam could
be obtained during the 18 to 20 weeks anatomy scan.

Quality of Evidence: High
Strength of Recommendation: Strong

SUMMARY OF EVIDENCE

Owen et al.,""® in a multi-center randomized trial of cerc| .

prevention, showed that birth less than 24 weeks (P=,03) a:?jepf:.:ngztermnt, 'lrittyh
(P=.046) were less frequent in the cerclage group. There ity .mo.f(. t
interaction between cervical length and cerclage. Birth less tha signi |c3:S
(P=.006) was reduced in the less than 15 mm stratum with S n 35 Yvee

15-24 mm stratum. The investigators concluded that jn Women effect in t‘he
spontaneous preterm birth less than 34 weeks and cervica) 'e"gth "Nlth a prior
mm, cerclage reduced previable birth and perinatal m°'tality ess than 25
prevent birth less than 35 weeks, unless cervical length was less tha::ts did not

mm.

Owen et al.""? concluded that birth <35 weeks occurred in 16% of
cohort. The relationship between cervical lengths 225 mm anq4 b the 325 mm
age was null (p=0.15). In the <25 mm group, progressively 8estational
lengths predicted birth <35 weeks (p<0.001) while this relati°“shiprter cervical

the 225 mm group (p=0.17). Was null in



RECOMMENDATION In women found to have a short cervix (€25 mm) during
routine screening, have a history of prior preterm birth
or have previously received surgical interventions
(cerclage, LEEP, cold knife excision), there is insufficient
data showing clinical benefit of serial measurement and
surveillance. Although there may be a psychological
benefit to both patient and provider to serially visualize
and measure the cervix outside routine evaluation in
these women, the initiation of proper medical
intervention (progesterone) is more effective.

Quality of Evidence: Moderate
Strength of Recommendation: Strong

SUMMARY OF EVIDENCE

Carvalho et al.?® concluded that there is a spontaneous shortening in the
pregnant cervix from the first to the second trimester of pregnancy. The
shortening is more rapid in pregnant women who deliver prematurely and who

have a history of previous preterm delivery.

Guzman et al.?? showed the rate of endocervical canal length shortening of
incompetent cervices diagnosed between 15 and 19 weeks gestation was -0.52
cm/week (P <.001). Therateof endocervical canallength shortening in
incompetent cervices diagnosed between 20 and 24 weeks gestation was
significant and varied from -0.49 cm/week to -0.80 cm/week at 20 and 24 weeks
gestation, respectively (P <0.001). The models describing the rate of cervical
shortening in the two groups of incompetent cervices were significantly

different (P <.001).
In the study of Yoshizato et al.,'?? it was concluded that rapid cervical length
shortening occurred between 16-20 and 21-25 weeks in the early group and

between 21-25 and 26-30 weeks in the late group. In nulliparous women,
cervical dilatation velocity in the early and late groups was more rapid than in

the controls.
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Meath et al.?® concluded that cervical Igngth was predu.:tetd. t<|> :lecrease by
mm per week in singletons, 0.9 mm in twins and 1.2 mm in triplets.

Miller et al.?* showed mean cervical length was s!wrter (4.2 % 0.? cm vs 43,
0.9 cm, P < .001) and the proportion of women with a shc?rf cervix was ighe
(6.5% vs 1.5%, P < .001) in women with a prior cervical excusnona'l procedure‘h
multivariable regression, both a short cervix (adjusted odds ratio [aOR), 6.19
95% Cl 3.85-9.95) and a prior cervical excisional procedure (aOR, 1.53: 95% o
1.04-2.25) were significantly associated with preterm birth. Both a prior ceryigy
excisional procedure and a short cervix were independently associated With
preterm birth. These data suggest that the risk of preterm birth associated With

a prior loop electrosurgical excision procedure or cold knife cone is not merely
due to postsurgical shortening of the cervix.

Conner et al."”* concluded that LEEP itself may not be an independent risk factor
for preterm birth. The meta-analysis showed LEEP was associated with ar
increased risk of preterm birth before 37 weeks of gestation (pooled RR 1.6],
95% Cl 1.35-1.92). However, no increased risk was found when women with 3
history of LEEP were compared with women with a history of cervical dysplasiz
but no cervical excision (pooled relative risk 1.08, 95% C| 0.88-1.33).

QUESTION 10

RECOMMENDATION Routine cervical

ce length screening  in
pregnancies is not recommended.

multiple

Quality of Evidence: Moderate
Strength of Recommendation: Strong

SUMMARY OF EVIDENCE

Romero et al.,'®) in a systematic review and meta-a
data of women with a twin gestation and a mid-tri ranks \

length <25 mm, showed that vaginal progesterone, compare g Withp '!c Cervical
treatment, was associated with a statistically significant reduct; Placebo/no

; ' i : 'oN in the risk of
preterm birth <33 weeks’ gestation (31.4% vs. 43.1%; RR 0.69- 959 o}
0.93); moderate-quality evidence). Moreover, vaginal ’ g Cl0.51-

Eesterone



administration was associated with a significant decrease in the risk of preterm
birth <35, <34, <32 and <30 weeks' gestation (RRs ranging from 0.47 to 0.83).

For twin pregnancies, transvaginal sonographic cervical length measurement at
20-24 weeks' gestation appears to be a good predictor of spontaneous preterm
birth in asymptomatic women with twin pregnancies as shown in the study of
Conde-Agudelo et al.””> In his study, asymptomatic women with a cervical
length of <20 mm at 20-24 weeks gestation was most accurate in predicting
preterm birth <32 and <34 weeks' gestation (pooled sensitivities, specificities,
and positive and negative likelihood ratios of 39% and 29%, 96% and 97%, 10.1
and 9.0, and 0.64 and 0.74, respectively). A cervical length <25 mm at 20-24
weeks' gestation had a pooled positive likelihood ratio of 9.6 to predict preterm
birth <28 weeks' gestation.

Liem et al.”?® concluded that there is limited evidence on the accuracy of cervical
length measurement testing in the prediction of preterm birth in symptomatic
women with a twin pregnancy, especially on the most important outcome, that
is, delivery within 7 days.

Goldenberg et al.*?, in a prospective screening among twin as compared with
singleton pregnancies, showed a cervical length <25 mm was more common at
both 24 and 28 weeks, a statistically significant difference. There were no
significant differences in most other risk factors. Of the factors evaluated by
means of univariate analysis at 24 weeks, only a short cervix (<25 mm) was
consistently associated with spontaneous preterm birth. The odds ratio and 95%
confidence interval for spontaneous preterm birth at <32 weeks, <35 weeks, and
<37 weeks were 6.9 (2.0 to 24.2), 3.2 (1.3 to 7.9), and 2.8 (1.1 to 7.7). At 28
weeks, a cervical length <25 mm was not a strong predictor of spontaneous
preterm birth. At both 28 weeks (OR 9.4; 95% Cl 1.0-67.7) and 30 weeks (OR
46.1; 95% Cl 4.2-1381), a positive fetal fibronectin result was significantly
associated with spontaneous preterm birth at <32 weeks. Most known risk
factors for spontaneous preterm birth were not significantly associated with
spontaneous preterm birth of twins. At 24 weeks, cervical length €25 mm was
the best predictor of spontaneous preterm birth at <32 weeks, <35 weeks, and
<37 weeks. Of the risk factors evaluated at 28 weeks, fetal fibronectin was the
only statistically significant predictor of spontaneous preterm birth at <32

weeks.
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RECOMMENDATION Routine cervical length screening should be perf
in women with uterine anomalies at 24 weeks gestat

or the mid-trimester.

Quality of Evidence: Moderaté
Strength of Recommendation: Strong

SUMMARY OF EVIDENCE

Airoldi et al.® showed that a short cervical length on transvagin
ultrasonography in women with uterine anomalies has a 13-fold risk for pretem
birth. Unicornuate uterus had the highest rate of cervical shortening an
preterm delivery. The overall incidence of spontaneous preterm birth at les
than 35 weeks was 11%. Sixteen percent (16%) of women had short cervie

length and 50% had spontaneous preterm birth.

RECOMMENDATION Low-risk women who have undergone treatment for
cervical dysplasia or have a history of dysplasia do no!

require additional evaluation,

There is insufficient evidence to support addition?
screening for women with a previgys o i '@ l
procedure (loop electrical excision Procedy osurgi

cold knife cone for cervical dysplasia, e, LEEP) of

A large retrospective cohort study, .
’ iew and meta-analysi well as 3

systematic review ¥Sis, foung g .'
average CL is shorter in women after 3 Pf0ceduat whi'e
nevertheless have a normal '_"'d'tfimester s rl;e, most
importantly, the increased risk of sp°"taneousd more
this population appears related to the histor, 3 cePT B ur;
vica

L
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dysplasia, not the procedure itself. Therefore, these
otherwise low-risk women who have undergone
treatment for cervical dysplasia or have a history of
dysplasia do not require additional evaluation beyond
that which would routinely be offered to women
without a history of a prior preterm birth.

Quality of Evidence: High
Strength of Recommendation: Strong

SUMMARY OF EVIDENCE

Miller et al.?® showed the mean cervical length was shorter (4.2 £ 0.9 cm vs 4.5
+ 0.9 cm, P < .001) and the proportion of women with a short cervix was higher
(6.5% vs 1.5%, P < .001) in women with a prior cervical excisional procedure. In
multivariable regression, both a short cervix (adjusted OR 6.19; 95% ClI 3.85-
9.95) and a prior cervical excisional procedure (adjusted OR 1.53; 95% Cl 1.04~
2.25) were significantly associated with preterm birth. Both a prior cervical
excisional procedure and a short cervix were independently associated with
preterm birth. These data suggest that the risk of preterm birth associated with
a prior loop electrosurgical excision procedure or cold knife cone is not merely
due to postsurgical shortening of the cervix.

Conner et al.® concluded that LEEP itself may not be an independent risk factor
for preterm birth. LEEP was associated with an increased risk of preterm birth
before 37 weeks of gestation (pooled RR 1.61; 95% Cl 1.35-1.92). However, no
increased risk was found when women with a history of LEEP were compared
with women with a history cervical dysplasia but no cervical excision (pooled RR

1.08; 95% C1 0.88-1.33).

RECOMMENDATION There is insufficient data to support routine cervical
length screening after cerclage placement.

Quality of Evidence: Moderate
Strength of Recommendation: Weak
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SUMMARY OF EVIDENCE

Rana et al.?? followed up patients with the diagnosis of cervical incompete
with cervical sonography after placement of prophylactic McDonald cerg|
During the first year of study, 3 out of 12 patients treated with Prophylay,
cerclage demonstrated funneling of the internal cervical os when examineg Wit
cervical sonography; all 3 had premature deliveries. During the last 3 years
the study, 8 of 27 patients treated with prophylactic cerclage demonstratq
funneling. With active intervention, neonatal survival improved to 100%
Sonography aids in the management of patients with cervical incompetence ang
improves outcome even after placement of cervical cerclage.

Fox et al.”* explored the hypothesis that serial transvaginal ultrasonograph,
identifies early evidence of suture failure and that repeat cerclage delay
delivery. Forty-six percent (46%) developed cervical changes at scan apg
underwent repeat cerclage. The median gestation at delivery for the women
who had repeat cerclage was 35 (22-39) weeks compared with 38 (3640
weeks for those who had a single suture (p>0.05). The median interval from the
detection of cervical changes at scan to delivery was 13 (4-19) weeks. Seris
transvaginal ultrasonography after cervical cerclage identifies a group of women
who are more likely to deliver preterm, and provides an opportunity for

intervention (repeat cerclage) which appears to delay delivery by an average of
7 weeks.

Dijkstra et al.”* showed that an increase in cervical length after cerclage is not
predictive of term delivery. Serial CL measurements in the late SeCOndgor i
third trimester predict preterm birth but could Provide earlier warning in
patients with a prophylactic cerclage than in patients with urgent cerclga .
These were noted in the evaluation of 80 women whose prima hvsi gan
determined that a prophylactic (n=50) or urgent cerclage (n=30) w;sv ip divs': y
The patients had transvaginal ultrasonographic Valiatio n ;:af‘ :
and after cerclage. Thereafter, most women had three additionaf n efore
ultrasound examinations until 32 weeks gestation. al transvaginal

Funai et al.”® in a study published in 1999, showed that proph it
resulted in measurable increases in cervical length, i \ aq|c cerclage
contributed to the success of the procedure, but further eva'"ationmlght have
to determine whether the degree of cervical lengthening after o Was needed
term delivery. Twenty-one (21) Shirodkar and 10 McDonalqy - ag.e predicts
included. The mean (+/- standard deviation) pre-cerclage cemcaflatnons were
2.7+/-0.9 cm and the post-cerclage cervical length was 3.6/ length was

0.9
paired t test). M (P<.001,
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ECOMMENDATION  Routine transvaginal cervical length screening is not

)

recommended for women with cervical cerclage,
multiple gestation, preterm prelabor rupture of
membranes (PPROM), or placenta previa.

Quality of Evidence: High
Strength of Recommendation: Strong

MMARY OF EVIDENCE

atened Preterm Labor

ransvaginal ultrasound cervical length measurement may serve as an adjunct
p digital cervical examination in the assessment of women with symptoms of

icute preterm labor.

Gomez et al.®® showed the prevalence of preterm delivery was 37.3%.

Receiver-operator characteristic curve and logistic regression analyses
indicated a significant relationship between the occurrence of preterm
delivery and ultrasonographic cervical parameters (p < 0.005 for each) but
not with the results of digital examination of the cervix. Survival analysis
demonstrated a shorter admission-to-delivery interval for patients with an
abnormal cervical index or endocervical length (p< 0.005 for each).
Endovaginal ultrasonographic examination of the uterine cervix is more
accurate than digital examination of the cervix in the assessment of the risk
for preterm delivery in patients with preterm labor and intact membranes.

Okitsu et al.?” revealed that transvaginal ultrasound was superior, because
the transabdominal technique usually requires a full bladder, which causes
deformation and elongation of the cervix. Digital examination showed
dilatation of the internal os in 38.5% of patients in whom it had previously
been shown by transvaginal sonography. Transvaginal ultrasonography has
the advantage of providing natural and objective information on the cervix.
Shortening of the cervical length by -1.5 SD or more was associated with an
increased risk of preterm delivery (11.3% vs. 2.8%, p < 0.01). A dilated
internal os of more than 5 mm before 30 weeks of gestation was associated
with preterm delivery more often than an undilated internal os (33.3% vs.
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3.5%, p < 0.01). From these data, dilatation of the internal os on transvagin‘
ultrasonography was proved to be an early and IMporty,
predictor of preterm delivery.

Preterm Prelabor Rupture of Membranes

Rizzo, et al.’® suggested that the combined use of the amniotic fiyg
interleukin-6 assay and the cervical index in patients with prete,
premature rupture of membranes provides a good prediction of the interyy
from admission to delivery.

Gire et al.®® suggested that the use of transvaginal ultrasonography
for cervical length measurement among singleton preterm premature
rupture of membranes may predict an early delivery but cannot anticipate
the risk of chorioamnionitis or neonatal sepsis. The median time interval
between admission and delivery (latency period) was 48 hours
A cervical length of less than 20 mm was associated with a significant risk of

early delivery (mean latency period was 59.44 +/- 159.93 hours vs. 240.94
+/- 364.67 hours; P < 0.05).

Mehra et al."*?, in a study of singleton pregnancies with PPROM, noted that
delivery within 7 days occurred in 48% of pregnancies. Median duration
(interquartile range) from PPROM to delivery and transvaginal cervical
length (TVCL) to delivery was 8 days (4.0-16.0) and 8 days (3.0-15.0),
respectively. Using multiple regression, TVCL as a continuous variable (odds
ratio [OR] 0.65; 95% Cl 0.44-0.97; P < .05) and AFI <5 cm (OR 4.69; 95% C
1.58-13.93; P < .01) were determined to be independent predictors of
delivery within 7 days. A shorter TVCL and an AFl <5 cm independently
predict delivery within 7 days in women presenting with PPROM. The
combination of an AFl >5 cm and TVCL >2 cm greatly improved the potential
to remain undelivered at 7 days following cervical length assessment.

Carlan et al.“" studied 92 singleton pregnancies com
24-34 weeks' gestation and assigned them random|
vaginal sonography (n=47) or having endovagina|
study showed incidence of chorioamnionitis amon
and probe groups (28% vs. 20%). The incidence of
and neonatal infection (17% vs. 20%) were also sim

plicated by PPROM at
Y to groups having no
ultrasound (n=45). This
8 those in the no-prote
endometritis (6% vs. 9%)
ilar between groups.



Placenta Previa

All studies used a cervical length cutoff of 30mm to define the cervix as ‘short,’
and reported that those with a short cervical length were more likely to have
hemorrhage and emergent delivery. These three studies demonstrate that (1)
tr.\ere 'may be an association between shortened cervical length and preterm
blrﬂ.\ in the setting of placenta previa, (2) there are no prospective studies
testm.g.a management strategy based on cervical length, and (3) there is
insufficient data to suggest a proven clinical benefit of routine cervical length
measurement or surveillance.

St'afford et al.“? noted that in pregnancies with placenta previa, a third-
trimester cervical length of 30 mm or less is associated with increased risk
for hemorrhage, uterine activity, and preterm birth. Women with previa and
a short cervix were more likely to require delivery for hemorrhage, 79%
compared with 28%, and to deliver preterm, 69% compared with 21% (both
P<.001). Tocodynamometer evidence of regular uterine contractions was
more common with a short cervix than with a longer cervix, 69% compared
with 21% (P<.001). Conversely, 64% with a cervical length greater than 30
mm had no bleeding episodes and progressed to term.

Ghi et al.”“® showed that transvaginal sonographic cervical length predicts
the risk of emergency. The mean +/- SD gestational age at ultrasound was
30.7 +/- 2.7 weeks and the cervical length was 36.9 +/- 8.8 mm. Cesarean
delivery was performed in all cases, at a mean gestational age of 34.7 +/- 2.3
weeks. Twenty-nine (49.1%) of the women presented with prepartum
bleeding and 12 (20.3%) required an emergency cesarean section prior to 34
completed weeks due to massive hemorrhage. Cervical length did not differ
significantly between Cases with and those without prepartum bleeding
(35.3 +/- 9.3 mm Vvs. 38.4 +/- 8.2 mm; P = 0.18), but was significantly shorter
among patients who underwent emergency cesarean section < 34 weeks
due to massive hemorrhage compared with patients who underwent
elective cesarean section (29.4 +/- 5.7 mm vs. 38.8 +/- 8.5 mm; P = 0.0006).

(#4) in a study of cases with confirmed diagnosis of complete
placenta previa, showed antepartum bleeding was observed in 51.4%
(n=18) of 35 patients with cervical length measurements <30 mm, of whom
88.9% (16 out of 18) had showed severe attack that necessitated
emergency cesarean delivery before 36 weeks, versus 21.1% (n=4) of 19
patients with cervical length 230 mm. By combining cervical length with
lower placental edge thickness measurement sensitivity, specificity,
positive predictive value (PPV) negative predictive value (NPV) and
accuracy increased to 83.3, 78.4, 53.4, 79.8 and 89.7%, respectively for the
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prediction of antepartum bleeding and emergency cesarean S5
<36 weeks using receiver-operating characteristics curve with are; ng

the curve 0.882.

B. OTHER SONOGRAPHIC MARKERS

QUESTION 15

RECOMMENDATION  The development of new ultrasound techniques w;
shown to be effective in the prediction of preterm birt
but functional cervical length remains to be the
superior predictive tool among them. These ney
techniques include: amniotic fluid sludge (AFS), cervica
consistency index, assessment of cervical elastograph
(strain elastography and shear wave elastography),
uterocervical angle (UCA), uterine artery pulsatility
index (Pl) during peak uterine contraction, placenta
strain ratio, and measurement of the central zone of
fetal adrenal gland.

SUMMARY OF EVIDENCE

Amniotic Fluid Sludge

Adanir et al. “%), in a study of patients at high risk for SPontaneous preterm
delivery, evaluated for the presence of amniotic flyjqg sludge with
transvaginal ultrasonography. The study showed that the prevalence of
amniotic fluid sludge in the study population was 19.6%. The rates of
spontaneous preterm delivery <37 weeks of gestation Were 66,79 f T
patients with sludge and 27.0% for the patients Withoy ' of te
with sludge had a higher rate of Spontanegy
(p=0.002). The amniotic fluid sludge is an independe
spontaneous preterm delivery among asymptomatic patie
spontaneous preterm delivery.

t sludge. patients
S Preterm delivery
Nt risk factor for
Nts at high risk for

Fuchs et al.”® noted that amniotic fluid sludge was observed |
patients in a case-control study including singleton Pregnancies ben 7.4% of

32 weeks of gestation. It was associated with shorter ceryjcy) lengeh een 15.-
' 8reater



body mass index, cervical cerclage and preterm birth before 28 weeks, but

after adjustment, it was no longer associated with preterm delivery before
32 or 34 weeks.

Quality of Evidence: Low
Strength of Recommendation: Weak

The cervical consistency index is computed using the formula:

Cervical consistency index = (AP1/AP) x 100

where AP = anteroposterior cervical diameter before (AP)
AP 1= anteroposterior cervical diameter after

Bafos et al.*”’ showed that cervical consistency index, determined using
antero-posterior diameter measurements of the cervix with and without
cervical pressure, has been shown to be a predictor at least comparable to
cervical length for preterm birth, although external validation and larger
sample sizes need to be considered to further assess clinical utility.

Quality of Evidence: Low
Strength of Recommendation: Weak

Strain elastography and shear wave elastography, when combined with
cervical length, are promising predictive measurements although there are
still limitations in their technical implementation.

Oturina et al.®, in 30 cases resulting in preterm birth and 30 gestational
age-matched controls, showed that when vaginal ultrasound examination
with cervical length and elastography measurement were performed, an
association between the value of the strain ratio that was calculated from
the ROIs placed side by side in the middle of the anterior lip (SR4),
and preterm delivery (P<0.001) was observed. The predictive values of
cervical length and SR4 were comparable (AUC 0.7394; AUC 0.8322),

respectively.
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-analysis and systematic review 4

cervical elastography is a promising and reliable metho;j tger:tr::iuc;.pret%t
delivery. In this study, cervical elastography sh.owe lagn%&

performance to predict preterm delivery than cervical le:g;h measgr.er.ne"l
This meta-analysis showed that cervical elastography3 30 933 )Sen:.ltlvlty ol
0.84 [95% Cl 0.68-0.93], a specificity of 0.82 (95% Cl 0.63-0.93), a iagnost
odds ratio of 25 (95% Cl 7-93), and an area under the curve (AUC) of SR
of 0.90 (95% CI 0.87-0.93). Cervical length measurement showed that the
AUC of SROC was 0.60 (95% C! 0.56-0.64).

Wang et al.*? showed in 3 meta

Quality of Evidence: Low
Strength of Recommendation: Weak

Uterocervical Angle

Daskalakis et al.”® showed that uterocervical angle is measured between
lower uterine segment and cervical canal. In the systematic review that
included 3,018 women, the existing data supported that second trimester
uterocervical angle measurement might be useful as a predictive factor of
preterm birth <34 weeks, as at least two studies in unselected singleton
pregnancies and two studies in pregnancies with an ultrasonographically

shortened cervix supported the hypothesis. The most commonly reported
cut-off values were 105° and 95°,

Quality of Evidence: Low
Strength of Recommendation: Weak

Uterine Artery Pulsatility Index

Olgan et al.®" studied the use of uterine arte
during peak uterine contraction for patients

preterm labor for the identification of pregnant ::Tit:;inagt r:\l!(mptoms o
delivery. In 172 patients admitted with preterm (24-35 WQS of preterm
uterine contractions, uterine artery Pl during t
significantly higher in patients who delivered
who did not (P < 0.001).

Yy doppler velocimetry

eks gestation)
he peak of Contractions was

Athin:2 days than in those

Quality of Evidence: Low
Strength of Recommendation: Weak



Placentel Stroin Ratio

Albayrak et al.® included 70 pregnant women wherein placental real time
sonoelastography measurements were performed. Two different real time
sonoelastography measurements were performed by taking two different
tissues as references. The real time sonoelastography value measured when
taking the rectus abdominis muscle as a reference was termed the muscle-
to-placenta strain ratio (MPSR), while the real time sonoelastography value
measured when taking subcutaneous tissue as a reference was termed the
fat-to-placenta strain ratio (FPSR). Women whose gestational age at birth
was less than 37 weeks 0 days were accepted as spontaneous preterm birth.
There was a low-level negative correlation between MPSR and gestational
age at birth (r=-0.300, P=.012) and there was a moderate-level negative
correlation between FPSR and gestational age at birth (r=-0.513, P<.001).
The multivariate linear regression analysis showed that the FPSR (=0.609,
P=.002) was the significant predictor for the spontaneous preterm birth.

Quality of Evidence: Low
Strength of Recommendation: Weak

Measurement of Central Zone of Adrenal Gland

Lemos et al."¥ conducted a prospective cross-sectional study of pregnant
women between 24 and 36 weeks of gestation. An ultrasound exam was
performed for each participant to obtain the cervical length measurement
(transvaginal route) and fetal adrenal gland biometry. The prevalence of
delivery within 7 days was 35.8%, which showed a statistically significant
difference from the depth of the central zone of the fetal adrenal gland (p =
0.036). The cutoff for the depth of the central zone of the fetal adrenal
gland was 7.2 mm (sensitivity 66.7%, specificity 61.8% and accuracy 63.5%).
These values were not significantly different than the cutoffs for cervical
length measurement: 20mm (p = 0.267) and 9mm (p = 0.118). The
biometry for the central zone of the fetal adrenal gland predicted delivery
within 7 days in pregnant women with spontaneous preterm birth and had a
predictive accuracy similar to that of cervical length measurement.

Quality of Evidence: Low
Strength of Recommendation: Weak



Il. BIOMARKERS

A. CERVICAL FLUID

RECOMMENDATION  The following cervical fluid biomarkers may be usefyl
the prediction of preterm birth.
1. Fetal fibronectin (fFN)
2. |IL-6 and IL-8 levels in cervicovaginal fluid
3. Placental alpha macroglobulin-1 (PAMG-1)
4,

Insulin-like growth factor binding protein.
(IGFBP-1)

SUMMARY OF EVIDENCE

Fetal Fibronectin

The qualitative fetal fibronectin test has traditionally been used as a test for
detecting imminent delivery in women with threatened preterm labor. The

greatest value of this qualitative test lies in its high negative predictive values,
and so it can be a useful test in reassuring women with a negative result.

Jun et al.®¥, in a prospective study including 85 women
preterm labor of a singleton pregnancy, showed that t
the fetal fibronectin (fFN) test could not improve th
preterm birth (PTB), but it could identify women at ris
34 or 37 weeks of gestation. Thirty-six and-a-
fFN and 51.8% had a short CL. PTB occurred within 7 and 14 days of testing
and before 34 and 37 weeks of gestation in 17.6, 20.0, 23.5 and 49.4% of the
women, respectively. The fFN and CL results showed |ow .predicti\le
effectiveness for the studied outcomes with LR* (frN_ 1.5-19; cL 1.0-1.5)
and LR™ (fFN, 0.7; CL, 0.7-0.9). The combined use of fry aiid 'Cl. ;ot;ld 14
improve these results (LR", 1.4-2.3; LR", 0.7-0.9), However, the risk of PTB
before 37 weeks was increased in women with POsitive fFN byt not (L
shortening compared to the reference group (OR 3 g. 95% Gl 111 ;o Tr'e
risk of PTB before 34 weeks was increased in both, positive .fFN : )-d 5
compared to the reference group (OR, 8.1; 95% (| 1,9.34_5). an

with symptomatic
heir approach using
e ability to predic
k for delivery before
half percent showed a positive
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Abbott et al.*® in a prospective cohort study of women in threatened
preterm labor showed that fetal fibronectin (fFN) concentration correlated
with risk of preterm delivery. For fFN levels <10 ng/mL, there was a negative
predictive value of 98.2% for delivery before 34 weeks, whereas levels >200
ng/mL were associated with a positive predictive value of 37% for delivery
before 34 weeks. The additional risk stratification of quantitative fFN may

help to guide clinicians on identifying women requiring intervention and
admission.

Watson et al."® recommended the QUIPP app, a clinical prediction tool for
spontaneous preterm birth, which defines a percentage risk of preterm birth
based on gestation, obstetric history and quantitative fetal fibronectin. The
app has been shown to accurately guide management at certain risk
thresholds to avoid unnecessary intervention in low-risk women. The
advantage of the app is that it combines clinical history and interrogates risk
across the whole range of fibronectin and cervical length.

Bruijn et al.®”), in a systematic review, reported that although the accuracy
of fetal fibronectin in predicting spontaneous preterm birth varied, it is most
accurate in predicting preterm birth in women with threatened preterm
labor without advanced cervical dilatation within 7-10 days after testing.

Berghella et al.®®, in a meta-analysis, reported that fetal fibronectin testing
in singleton gestations was not associated with prevention of preterm birth
or improved perinatal outcomes, reporting that preterm birth incidences
before 28 weeks, 32 weeks, 34 weeks, and 37 weeks did not change despite
its higher costs. While testing fetal fibronectin, blood-stained swabs were
still effective in predicting preterm birth; however, they had higher false
positive rates.

several observational studies have noted that the combination of cervical length
and fetal fibronectin (fFN) assessment may improve prediction of preterm birth
among women with symptoms of acute preterm labor.

Gomez et al.®® showed the prevalence of spontaneous preterm delivery
within 48 hours, 7 days, and 14 days of admission, and delivery </=32 and
</=35 weeks were 7.9% (17/215), 13.0% (28/215), 15.8% (34/215), 8.9%
(9/101), and 15.8% (34/215), respectively. ROC curve analysis and
contingency tables showed a significant relationship between the
occurrence of preterm delivery and both cervical length and
fetal fibronectin results (P < .01 for each). Both tests performed comparably
in the prediction of spontaneous preterm delivery. However, when fetal
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Van Baaren et al.*" showed that a combination of cervical length screeny

and fetal fibronectin testing in wsymptomatic” patients shows that g,
dd to preterm birth prediction in women with a yg

fibronectin does not a
short (30 mm) cervical length. In these situations, fetal fibronectin mayj,
discarded because the NPV of cervical length 30 mm alone is high (%

hination with CL screening, FFN may be me
| length of 20-29 mm (e.g. the “grey zone”);:
(80% of cases) may allow for no treatmen
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useful in women with cervica

this situation 3 “negative test”
while a positive test would sugge
corticosteroids, transfer to tertiary center, etc.).

Quality of Evidence: Moderate
strength of Recommendation: Strong

Interleukin-6 (IL-6) and Interleukin -8 (/L -8) Levels

Jung .et al."* showed IL-6 and IL-8 levels in cervicovaginal fluid wer

associated with preterm birth within 7 days and successful when especid!

;C;f:bmed with cervical length. Combination of IL-8 levels and cervical [ene/

relat?vi‘:ef'ﬂc'w of 92.8% for predicting preterm birth in 7 days; however
y low sensitivity (56.4%) was a limitation for its clinical US€:

Quality of Evidence: Low
Strength of Recommendation: Strong



- Placental Alpha Macroglobulin-1 (PAMG-1)

Oskovi et al.®® showed placental alpha macroglobulin-1 (PAMG-1) was
compared with fetal fibronectin and cervical length measurement and it was
reported that PAMG-1 was more accurate in predicting preterm birth within
7 days with 80% sensitivity and 95% specificity and it was reported it had
the greatest utility in patients when cervical length was 15-35mm.

Quality of Evidence: High
Strength of Recommendation: Strong

Insulin-like Growth Factor Binding Protein-1 (IGFBP-1)

Eleje et al.’® reported that a triple biomarker of native and total IGFBP-1

and IL-6 was as a successful test with 87.1% sensitivity, 92.4% specificity,

84.4% PPV, 100% NPV, and 95% accuracy in predicting preterm birth in 7
" days.

Bruijn et al.’®®, in this study 350 women were tested, of whom 20%
delivered within seven days. Eighty-four women had a positive IGFBP-1 test
and 162 women a positive fetal fibronectin (fFN) test, of whom 64% and
39% delivered within seven days, respectively. Ninety-seven women had a
cervical length below 15 mm, of whom 52% delivered within seven days.
Sensitivity, specificity, positive and negative predictive values of combining
cervical length with the IGFBP-1 test or the fFN test were 91%, 75%, 47%
and 97%, and 96%, 58%, 36% and 98%, respectively.

Fuchs et al.®® noted that, among 180 women, 11.7% had a positive
phIGFBP-1 test. Spontaneous preterm birth occurred within 7 days, 14 days
of testing and before 34 weeks and 37 weeks in 7.8%, 10.6%, 12.9% and
28.8%, respectively. The phIGFBP-1 test alone or in combination with
cervical length has a low predictive accuracy to predict preterm birth in

symptomatic women.

Melchor et al.®”), in a meta-analysis where a bivariate mixed model pooled
sensitivity of PAMG-1, fetal fibronectin, and phosphorylated (IGFBP-1) in
symptomatic women was used, PAMG-1 was reported to have the highest
positive predictive value and positive likelihood ratio (LR+) while negative
predictive value and LR- remained similarly high within the three
biomarkers. The areas under the receiver-operating characteristics (ROC)
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curves for PAMG-1, fFN and phIGFBP-1 for sPTB < 7 days were 0.961, 0.8
and 0.801, respectively.

Quality of Evidence: High
Strength of Recommendation: Strong

i gy S R r
A H s ' g
y '9'1 .‘_s a1 -t *.‘. o (| s N
9 i,:‘; | . fet: | f snectin testing pe u.
N e, ot o SrpttniglN L I S
T preterm birth in as) W
» ' 9 _ PISVRREE | . L
tﬁd _‘“ ’; ,_"_q \- D ?.‘ o=
*5 -‘ .4. ' g ' ; ' YL " O
‘ - v h,l_ it _ - A N
- * ", '.‘b o » ., )2 - S -
 oata 2 g < ’
¥ “ e > ' 3 e - "_‘ ’ - c

n is of no benefit in the management of
rth or for

RECOMMENDATION  Fetal fibronecti
asymptomatic women with a prior preterm bi

other at risk populations, such as twin gestations.

Quality of Evidence: Moderate
Strength of Recommendation: Strong

SUMMARY OF EVIDENCE
n a systematic review and meta-analysis of randomized

controlled trials, concluded that fetal fibronectin testing in singleton
gestations with threatened preterm labor is not associated with the
prevention of preterm birth or improvement in perinatal outcome but it

associated with higher costs.

Dos Santos et al.'®¥ stated in a systematic review that currently no evidence
supporting the use of fetal fibronectin (fFN) testing in asymptomatic
women. This review suggests that In women with singleton pregnancies
without risk factors for preterm birth, a positive fFN may be predictive of
preterm birth but should be used with caution. Further good quality

fulness of fFN testing in the

research is needed tO determine the use
pathway of care for women without risk factors who are asymptomatic for

preterm birth.

Berghella et al.", i




8. AMNIOTIC FLUID

RECOMMENDATION  The following screening tests using amniotic fluid

showed significant results in their respective studies,
but not enough clinical studies to recommend their use.
1. Low amniotic fluid glucose
2. Interleukin-6 (IL-6)

3. Vascular Endothelial Growth Factor (VEGF),

Placental Growth Factor (PGF) and Soluble VEGF
Receptor-1 (sFit-1)

4. Interleukin-1p (IL-1B)
Neutrophil Elastase
6. IL-8 and Annexin-A2

4

Low Amniotic Fluid Glucose

Ozgu et al.”® concluded that amniotic fluid glucose levels were significantly
lower in patients with preterm delivery than term deliveries (P =
0.01). Although this result is significant and notable, there is not enough
clinical evidence to recommend their use as a screening test for preterm

delivery and intrauterine growth retardation (IJUGR) in routine practice.

Quality of Evidence: Low
Strength of Recommendation: Weak

Interleukin-6 (IL-6)

Oz et al.”? concluded IL-6 levels in the amniotic fluid were significantly
higher in the preterm delivery group, and there was a statistic?ll\.( sign'iﬂcant
negative correlation between IL-6 concentrations in the amniotic fluid and
gestational age at delivery (correlation coefficient (CC): -18.5%, p < 0.05). A
negative correlation was also detected between CRP levels in the ar‘mfiotlc
fluid and gestational age at delivery, but the correlation was not s.tatlstlcally
significant (p = 0.068). The investigators concluded that measuring IL-6 l‘n
the amniotic fluid can identify women at risk of preterm deliv‘ery. 'Be.cause it
is not acceptable to perform amniocentesis for this. sFreennng, it is more
convenient for patients in whom genetic amniocentesis is performed.
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|7 in another prospective study did not find signi
of IL-6, matrix metalloproteinase-9 (MMP-9), gl
(CRP) in mid-trimester amniotic fluid. They noteq
fluid biomarker levels do not correlate
ydies are needed before advising royt,

Can

Kesrouani et 3
difference in terms
and C-reactive protein
mid-pregnancy amniotic
preterm delivery. Larger st
measurement of these markers.

Quality of Evidence: Low
Strength of Recommendation: Weak

Vascular Endothelial Growth Factor (VEGF), Placental Growth Factor (PGF),
and Soluble VEGF Receptor-1 (sFit-1)

Lee et al™ in a prospective study, explained that elevated levels of
vascular endothelial growth factor (VEGF) and placental growth factor (PIGF)
arg ?uggestive of angiogenesis and tendency of inflammation at
mtdt.nr.nester, are predictive of preterm delivery, and their availability is |
maximized by downregulation of soluble VEGF receptor-1 (sFit-1). The levels |
of VEGF and PIGF in the preterm group were significantly higher ;han in th

control group (3048 +8.57pg/mL vs. 26.06 +8.24 pg/mL |nan:

28.83+7.83 pg/mL vs. 25.35+8.26
_ . 25. .26 pg/mL, respectivel =0
0.048, respectively). In terms of sFit-1, the levels wereyljei:‘:eas;e??n at::

preterm group (10,478.51 £ 4012.56 pg/mL
(0 =0.021). pg/mL vs. 12,544.05 + 4140.96 pg/ml)

Quality of Evidence: Low
Strength of Recommendation: Weak

Interleukin-18 (IL-15)

Nadeau-Vallee et al.” showed interleukin (IL)-1 h
preterm labor. Elevated levels of interleukin-18 (||_.a1$Ba =

infection or inflammation, in amniotic fluid and Cel'VicoJ due to possipe
suggested as a potential predictor of preterm birth. Howe\?Slnal fluid, were
do not have an active role yet in clinical practice in Pfedi;r-' i'Westigations
birth and further studies are needed for clinical use flon of Preterm
therapies for prevention of preterm birth. sl ta"Eeting

ntral role in

Quality of Evidence: Low
crrenath of Recommendation: Weak



Neutrophil Elastase

Hatakeyama et al."’ investigated neutrophil elastase levels in amniotic fluid
for predicting preterm birth, following emergent cerclage. Duration of
pregnancy was reported significantly longer in patients after emergent
cerclage when neutrophil elastase levels in amniotic fluid were <180 ng/mL.
This optimal cut-off predicted pregnancy continuation beyond 30, 34, and
36 weeks of gestation was 180 ng/mL; this cut-off value had a sensitivity,
specificity, positive predictive value, and negative predictive value of 84.0,
77.8, 91.3, and 63.7% beyond 30 weeks of gestation; 87.5, 80.0, 91.5, and
72.3% beyond 34 weeks of gestation; and 85.0, 71.4, 80.9, and 76.9%
beyond 36 weeks of gestation, respectively. Thus, this may serve as a useful
marker for predicting the duration of continued pregnancy after cervical
cerclage.

Quality of Evidence: Low
Strength of Recommendation: Weak

IL-8 and Annexin-A2 levels

Jia et al."”® showed amniotic fluid IL-8 and annexin-A2 levels are associated
with the occurrence of preterm premature rupture of membranes (PPROM)
and preterm labor (PTL). Combined detection of IL-8 and Annexin-A2 levels
in identifying preterm delivery within 2 weeks in PTL and PPROM is of
possible clinical and predictive value. Their levels were measured in
amniotic fluid that developed preterm delivery <32 weeks either with or
without preterm premature rupture of membranes (PPROM); and
combination of amniotic fluid IL-8 and Annexin-A2 for predicting preterm
delivery within 2 weeks was reported to have a sensitivity of 81.25%,
specificity of 88.89%, and positive predicting value (PPV) of 92.86%.

Quality of Evidence: Low
Strength of Recommendation: Weak
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C. MATERNAL SERUM MARKERS
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RECOMMENDATION The following screening tests using maternal Marker
showed significant results in their respective Studieg

but not enough clinical studies to recommend their yse
1. Maternal Serum Calponin 1
2. Ratio of Maternal Serum Alpha Fetoprotei
(AFP)/Amniotic Fluid AFP
3. Maternal Serum Progesterone-Induced Blocking
Factor (PIBF)
4. Maternal Plateletcrit Count (PCT)
Maternal Salivary Estriol

b

Maternal Serum Calponin 1

Cetin et al.”” showed maternal serum calponin 1 was found significantly
high in patients who delivered preterm within 7 weeks and for whom the
test was requested as biomarker for a short-term prediction of preterm
birth in addition to cervical length measurement. The threshold value of
2 ng/mL for maternal serum calponin 1 predicted delivery within 7 days with
61.1% sensitivity and 62.2% specificity. The general accuracy values for
maternal cervical length measurement (<25 mm), serym calponin 1 level
(>2 ng/mL) and the combination of two tests to predict delivery within 7
days was found to be 64.4%, 61.6% and 72.1%, respectively, LA

Quality of Evidence: Low
Strength of Recommendation: Weak

Ratio of Maternal Serum Alpha Feto n (AFP)/Amniotic uid AFp

Sharony et al.'”® suggested the ratio of maternal serym alpha fet

(AFP)/amniotic fluid AFP as a potential predictor for intrauterine°protein
restriction and preterm delivery in a small sample sized study (n= 1Srowth
significant correlation was found between the ratio and intrauterip, 60). A
restriction (IUGR) and week of delivery. € Browth

Quality of Evidence: Low
Strength of Recommendation: Weak




Hudi¢ et al.” showed maternal serum progesterone-induced blocking
factor (PIBF) concentrations taken within 5 days before labor started were
significantly lower than in those obtained more than 5 days before labor
(5/11, 45.5%; the mean interval between sampling and the onset of labor
was 4.1 + 1.8 days). This data suggests that pregnancy termination can be
predicted by lower than normal pregnancy PIBF values within 5 days before
labor and can contribute to the diagnosis of preterm birth.

Quality of Evidence: Low
Strength of Recommendation: Weak

Maternal Plateletcrit Count (PCT)

Isik et al.’® showed plateletcrit is the volume occupied by platelets in the
blood as a percentage and calculated according to the formula:

PCT = platelet count x MPV / 10,000
Under physiological conditions, the number of platelets in the blood is
maintained in an equilibrium state by regeneration and elimination.
Plateletcrit was found significantly higher in patients who delivered
preterm; a cut-off value of 0.201%, with a sensitivity of 95.6% and specificity

of 87.5%, was reported.

Quality of Evidence: Low
Strength of Recommendation: Weak

' Maternal Salivary Estriol

In a study of maternal salivary estriol at 25-34 weeks, Sogra et al.®¥ had 82%
negative predictive value on identifying women who will not deliver
preterm, which could be used for avoiding unnecessary interventions to
prevent preterm birth. In this study, salivary estriol levels equal to or higher
than the cut-off point (2.6 ng m(-1)) were considered as the estriol (+) group
and those lower than 2.6 ng mL(-1) were considered as the estriol (-) group.
Findings showed that 18.3% subjects in the estriol (+) group and 8.2%
subjects in the estriol (-) group had preterm deliveries. There was a
significant relationship between salivary estriol levels and preterm birth (x2

=10.636, p = 0.001).

Quality of Evidence: Low
Strength of Recommendation: Weak
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Currently, there are no tools that enable early prediction of those y,
susceptible to preterm birth and more research is needed.to develop
strategies to identify women who may benefit from prophylactic therapy,

Not a single biomarker has been evolved to date, which possesses sensitivity ,
well as reliability for the detection of spontaneous preterm birth. The variabilir,
in results of the studies may be caused by different study designs and diversitie
in the study population. Study on a large sample size is needed to confirm the
effectiveness of a biomarker.

A single biomarker or even in combination, if found for the prediction
preterm birth, can decrease the hospital cost and restrict the treatmen
Identification of risk factors early in pregnancy is an essential component of
clinical obstetric care, since early interventions may be effective in reducing the
risk of preterm birth.

Pre-conceptional counselling regarding these factors may further reduce the risk
of preterm birth. Differentiation of severity of risk factors is important to assess

the best strategy to prevent preterm birth. The prevention of preterm birth isa |
major public health priority. ‘

The workup that is obtained depends on clinical resources available and local |

practice patterns. Available resources may vary based on time of day, day of the
week, and/or provider availability.
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Chapter 6 .
Antimicrobial Agents

Valiant L. See, MD, FPOGS, FPIDSOG

Evidence shows that the presence of maternal infection and the productig,
inflammatory mediators can contribute to the pathogenesis of preterm birth

The pathophysiology by which infections cause preterm birth include:
1. Ascending infection to the placenta and fetus
Transplacental passage of infection to the fetus

2.
3. Systemic blood-borne infection
4, Activation of pro-inflammatory cytokines that activate prostagla

production

Symptomatic maternal infections like urinary tract infection, vaginitis, cervicit
or pneumonia warrant specific antibiotic therapy. On the other hand, whi
subclinical or asymptomatic infection has a well-established role in th
pathogenesis of preterm labor, evidence regarding its treatment is inconsistent

RECOMMENDATION Administration of antibiotics in Pregnant women with

idiopathic spontaneous preterm lab
signs and symptoms of infection d
decrease the incidence of preterm
is not recommended.

or without clinical
Ogs not significantly
birth and therefore

Quality of Evidence: Moderate
Strength of Recommendation: Strong

SUMMARY OF EVIDENCE

According to the World Health Organization (WHO) recommengyy; (1)

routine antibiotic administration for women in preterm [abg, Wit:ns on
amniotic membranes published in November 2015, routine anu‘n-taft
administration is not recommended for women in preterm labor wit -biom-
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tematic review of 14 randomized controlled trials involving more than 7800
men. The results showed that there was no clear evidence that
dministration of prophylactic antibiotics result in prolongation of pregnancy.
o statistically significant differences were observed in birth prior to 36 or 37
eeks (RR 0.98, 95% Cl 0.92-1.05; 10 studies, 7387 women), birth within 48
urs of randomization (RR 1.04, 95% Cl 0.89-1.23; 4 studies, 6800 women),
irth within 7 days of randomization (RR 0.98, 95% Cl 0.87-1.10; 8 studies, 7053
omen) or gestational age at birth (mean difference 0.53 weeks, 95% CI 0.00—

.06; 10 studies, 986 women).

nother study by Stetzer, et al.,) showed that resistance of microorganisms
may develop when antibiotics are used without specific aim or when a specific
acterium is undertreated. They further stated that prenatal and intrapartum
ntibiotic use is associated with an increased risk for antibiotic resistant
neonatal sepsis. Thus, they discourage the administration of antibiotics among
women in preterm labor for the purpose of prolonging pregnancy. Treatment
hould be only for those with specific indications such as intrapartum group B
streptococci prophylaxis and those with urinary tract infection.

This was further supported by the study of Bowes,"® which stated that the use of
antibiotics in treating women with idiopathic spontaneous preterm labor does
not significantly decrease the incidence of preterm birth and may result in an
increased risk of neonatal developmental abnormalities. A published clinical trial
by Kenyon et al.) showed that antibiotics should not be routinely prescribed for
women with spontaneous preterm labor without evidence of clinical infection.

These studies all agree with the recommendation of the American College of
Obstetricians and Gynecologists (ACOG) ' that women in preterm labor should
‘not be treated with antibiotics for the sole purpose of preventing preterm

delivery.
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Chapter 7 . .
AI:tenataI Lower Genital Infection

Screening Tests to Prevent Preterm Labor

o .

Valiant L. See, MD, FPOGS, FPIDSOG

Recent evidences suggest that infection may be implicated in a substant
proportion of cases of preterm delivery. The normal microbial flora present
the vagina usually plays a significant role in preventing lower genital infections
Organisms such as Ureaplasma, Group B Streptococcus,  Gardnerellg
Bacteroides fragilis, Mycoplasma, Escherichia coli and Candida can present
abnormal vaginal flora that can lead to the development of sexually transmitteg
diseases, yeast infections, cervico-vaginitis, and urinary tract infections,
Screening for lower genital infection during pregnancy to prevent preterm labor
still has no universally accepted recommendation for obstetricians and may
have some adverse effects with increased cost.

RECOMMENDATION There are few data supporting that antenatal lower
genital tract infection screening may reduce preterm
labor. This is due to the circumstance that lower
genital tract infections often are asymptomatic and
prompt recognition with immediate treatment

reduces mortality and morbidity from the effect of
premature labor and birth.

Quality of Evidence: Moderate
Strength of Recommendation: Strong

SUMMARY OF EVIDENCE

A prospective and retrospective observational study by Dr. pj

. . . Pinnam
Siddhartha' involved 116 women in preterm labor. Clinical examin:tnem
ultrasound, urine culture and sensitivity and vaginal swabs were taken. Uri
tract infection was seen in 27.58% women. E. coli was the most com

ion,
nary
Mon
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icroorganism isolated in urine (15.51%). Vaginal infections were seen in
3.62% of the cases. Candida was the most common microorganism isolated in
cultures. The study concluded that screening for genitourinary infections in
pregnancy is necessary especially in high-risk cases.

Another study by Vrishali et al.,”” found that urogenital infection was 3.77 times
(34%) more likely in women with preterm labor compared to the full term
laboring patients group (9%). This suggests a significant association of urogenital
infections with preterm labor. Thus, it was recommended that early screening
and treatment may prove beneficial in the reduction of mortality and morbidity
resulting from premature labor and birth.

A conflicting study was published by Kumari et al.”) wherein they stated that
screening for abnormal vaginal flora cannot be generalized, but may be safely
‘carried out in pregnant women who had a previous history of preterm labor.
Routine screening of asymptomatic pregnant women who are at low risk of
having preterm labor is not advocated as there is little evidence that it helps in
preventing preterm labor.

Based on the Cochrane systematic review authored by Sangkomkamhang et al. in
2016, there is evidence from one trial that infection screening and treatment
programs for pregnant women before 20 weeks gestation reduce preterm birth
and preterm low birth weight. They recommended future trials to evaluate the
effects of different types of infection screening programs. ‘!

RECOMMENDATION 1. Asymptomatic bacteriuria (ASB) — Urine culture
and sensitivity
2. Cervicitis
a. Neisseria gonorrhea — Nucleic acid
amplification test
b. Chlamydia trachomatis - Nucleic acid
amplification test
3. Vaginitis — Gram stain
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Chapter 8
Progesterone Therapy

Joseph U. Olivar, MD, FPOGS, FPSMFM

After almost four centuries,”) the role of ovarian steroids is still clear;
progesterone inhibits while estrogen promotes the events leading to

parturition.

But how does progesterone maintain tranquility of the uterus? The mechanism
by which progesterone maintains uterine quiescence is unknown but several
actions are enumerated in a journal® published by the Society for Maternal-

Fetal Medicine (SMFM).

Stimulate transcription of ZEB1 and ZEB2, which inhibit connexin 43 (gap-junction protein
Mhlebs‘s_yndtmlze contractile activity) and oxytocin-receptor gene

Decrease prostaglandin synthesis, infection-mediated cytokine production (antiinflammatory
Mbyf_eglnmnbtmm
amiq»lfﬂ-AgdPﬂ-me(wm-m-BmﬁommM
Membrane-bound PR in myometrium
mmwmmwmm.mmmumamma
other factors

Interfere with cortisol-mediated regulation of placental gene expression

Nongenomic pathways
Reduce cervical stromal degradation In cervix
Alter barrier to ascending inflammation/infection in cervix

Reduce contraction frequency in myometrium

Attenuate response to hemorrhage/inflammation in decidua
Qymmmw membranes/placenta

Alter fetal endocrine-mediated effects

PR, progesterone receptor. ZEB1, 2inc finger E-box binding homeobox protein 1; ZEB2, zinc finger E-bax binding homeobox

protein 2,

LWWMWMMMIMGMNIZ !

Phase 1 of parturition (from conception up to around 32 weeks of gestation) is
characterized by progesterone predominance starting from the corpus luteum
then from the placenta. This explains uterine tranquility at this time. But at
around 33 weeks, phase 1 shifts to phase 2 which is now characterized by
estrogen predominance with subsequent decline in progesterone activity (not
Serum level). This shift in the ratio of progesterone and estrogen is the most

75



accepted phenomenon explaining parturition. It is postu!a.ted that this ;.
probably the same mechanism, i.e. l0sS of progesterone aﬂ'Vlfv, that eXplaing
spontaneous preterm labor. It therefore follows theoretically that the

progesterone supplementation may block the onset of preterm labor.

Numerous studies have been done to determine the role of pro'gesterone in the
prevention of preterm labor and in this chapter, the evidences will p,

presented.

RECOMMENDATIONS e« Women with singleton gestation and a history of
prior spontaneous preterm singleton birth should

be given progesterone supplementation from 16

to 36 weeks of gestation to reduce the risk of

another spontaneous preterm birth."®
e Choice of progesterone:

o 17-hydroxyprogesterone caproate (17-OHPC)
250 mg intramuscularly weekly or micronized
progesterone 200 mg intravaginally once a
day

o Oral micronized progesterone 200 mg taken
once a day at bedtime is an alternative.

Quality of Evidence: High
Strength of Recommendation: Strong

SUMMARY OF EVIDENCE

The pivotal study was done by Meis “ in 2003 when he recruited women with
prior history of spontaneous preterm birth (PTB). One group was give"
intramuscular (IM) progesterone against a group who received placebo from 16
to 36 weeks. The primary outcome was preterm birth less than 37 weeks. The
result was significant. Treatment with 17-hydroxyprogesterone caproate (oHPC)
significantly reduced the risk of delivery at <37 weeks age of gestation (AQG
(incidence, 36.3% in the progesterone Broup vs. 54.9% in the placebo group:
relative risk, [RR] 0.66; 95% confidence interval [Cl), 0.54 to 0.81), delivery at
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<35 weeks AOG (incidence, 20.6% vs. 30.7%; RR, 0.67; 95% Cl, 0.48-0.93), and
delivery at <32 weeks AOG (11.4% vs. 19.6%; RR, 0.58; 95% Cl, 0.37-0.91).
Infants of women given 17-OHPC also had significantly lower incidence of birth
weight less than 2.5 kg (RR, 0.66; 95% Cl, 0.51-0.87), need for supplemental
oxygen (RR, 0.62; 95% Cl, 0.42-0.92); intraventricular hemorrhage (IVH) of any
grade (RR, 0.25; 95% CI, 0.08-0.82) and necrotizing enterocolitis (NEC).

In the same year, da Fonseca® from Brazil also made a randomized controlled
trial (RCT) involving 142 women with prior history of PTB. One group was given
vaginal progesterone (100 mg) while the other group was given placebo. All
patients underwent uterine contraction monitoring with an external
tocodynamometer once a week for 60 minutes between 24 to 34 weeks AOG.
Significant differences in uterine activity were found between the progesterone
and placebo groups (23.6% vs. 54.3%; P <.05) and in preterm birth between
progesterone and placebo (13.8% vs. 28.5%; P <.05). More women delivered

<34 weeks in the placebo group (18.5%) than in the progesterone group (2.7%)
(P <.05).

These findings led the American College of Obstetricians and Gynecologists
(ACOG) and SMFM in 2008 to recommend treatment with either 17-OHPC or
vaginal progesterone in women with a history of prior spontaneous PTB to
prevent recurrence of PTB.

In 2017, a meta-analysis'® of RCTs compared the efficacy and side effects of
vaginal progesterone and 17-OHPC. Three RCTs (680 women) were included.
Women who were given vaginal progesterone had significantly lower incidence
of spontaneous preterm delivery <34 weeks (17.5% vs. 25.0%; RR, 0.71; 95% Cl,
0.53-0.95); and <32 weeks (8.9% vs. 14.5%; RR, 0.62; 95% CI, 0.40-0.94);
compared with women who received 17-OHPC. There were no significant
differences in the rates of spontaneous preterm birth at <37 weeks, <28 weeks
and <24 weeks. The incidence of women who reported adverse drug reactions
was significantly lower in the vaginal progesterone group compared with the 17-
OHPC group (7.1% vs. 13.2%; RR, 0.53; 95% Cl, 0.31-0.91). Regarding neonata|
outcomes, vaginal progesterone was associated with a lower rate of admission:
to the neonatal intensive care unit (NICU) compared with 17-OHPC (18.7% vs.
23.5%:; RR, 0.63; 95% Cl, 0.47-0.83). This meta-analysis concluded that dall,
vaginal progesterone (either suppository or gel) started at about 16 weeks AOG
is an effective, if not better, alternative to weekly 17-OHPC injection for
prevention of another spontaneous preterm birth in women with sing!.
gestations and prior history preterm delivery. On a practical standpoint
OHPC is not readily available locally.
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The 2018 updated meta-analysis'®’ by Romero et ?l. affirmed thatin womep, .
short cervix, even in that subgroup with prior history or spontaneous Prete
birth, vaginal progesterone therapy is effective in preventing another Preter,

delivery.

In 2019, another meta-analysis” was published which assessed the effica,,
the oral route for micronized progesterone. Three trials on oral Progesterg,
(OP) versus placebo (involving 386 patients: 196 in OP and 190 in placebo) me
the inclusion criteria. The meta-analysis demonstrated a significant decreag, i
the risk of preterm birth at <37 weeks AOG (42% vs. 63%; P=0005; RR, 0.68; 955
Cl, 0.55-0.84), preterm birth at <34 weeks AOG (29% vs. 53%; P<.00001 R
0.55; 95% CI, 0.43-0.71), and increased gestational age of delivery (mear
difference, 1.71 weeks; 95% Cl, 1.11-2.30) with oral progesterone COMpareg
with placebo. There was a considerable lower rate of perinatal death (5% ™
17%; P=001; RR 0.32; 95% Cl, 0.16-0.63), neonatal intensive care admission (RR,
0.39; 95% Cl, 0.25-0.61), respiratory distress syndrome (RR, 0.21; 95% Cl, 0,05-
0.93), and higher birth weight (mean difference, 435.06 g; 95% Cl, 32455
545.52) with oral progesterone. There was however, a higher rate of mater
side effects with OP which included dizziness (RR, 2.95; 95% Cl, 1.47-59)
somnolence (RR, 2.06; 95% Cl, 1.29-3.30), and vaginal dryness (RR, 2.37; 95%,
1.10-5.11); but no serious adverse effects were noted.

RECOMMENDATIONS  «  Asymptomatic women with a singleton gestation

and a short cervix (cervical length [CL] $25mm)
should be offered daily rogesterone
supplementation from the diagnosis of short
cervix up to 36 6/7 weeks of gestation to reduce
the risk of spontaneous preterm birth."?
* Choice of progesterone:
o Vaginal micronized progesterc: - 200 mg of
90 mg gel suppository

© Oral micronized progesterone is 3
alternative

Quality of Evidence: High
Strength of Recommendation: Strong
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SUMMARY OF EVIDENCE

In 2007, da Fonseca conducted another RCT'®) where pregnant women with
short cervical length (CL <15mm) were randomized to receive either 200 mg
vaginal micronized progesterone or placebo from 24 to 34 weeks gestation.
Results revealed that the rate of spontaneous preterm delivery <34 weeks AOG
was significantly less in the progesterone group compared to placebo (19.2% vs.
34.4%; RR, 0.56; 95% Cl 0.36-0.86). Progesterone was likewise associated with a
non-significant reduction in neonatal morbidity (8.1% vs. 13.8%; RR, 0.59; 95%

Cl, 0.26-1.25; P=0.17). No serious adverse events were associated with the use
of progesterone.

In 2012, a meta-analysis'® of individual patient data (IPD) confirmed the initial
findings of da Fonseca. Five high quality trials were included with a total of 775
women and 827 infants. Vaginal progesterone supplementation was
significantly associated with a reduction in the rate of preterm birth <33 weeks
(RR, 0.58; 95% Cl, 0.42-0.80), <35 weeks (RR, 0.69; 95% Cl, 0.55-0.88), and <28
weeks (RR, 0.50; 95% Cl, 0.30-0.81); respiratory distress syndrome (RDS) (RR,
0.48; 95% Cl, 0.30-0.76); composite neonatal morbidity and mortality (RR, 0.57;
95% CI, 0.40-0.81); birth weight <1500 g (RR, 0.55; 95% Cl, 0.38-0.80);
admission to NICU (RR, 0.75; 95% Cl, 0.59-0.94); and the need for mechanical
ventilation (RR, 0.66; 95% Cl, 0.44-0.98). No significant differences between the

vaginal progesterone and placebo groups were found with regard the rate of
adverse maternal events or fetal congenital anomalies.

In 2016, however, the OPPTIMUM Study'’® came out. This study tested the
effect of 200 mg vaginal micronized progesterone on women at risk of preterm
delivery due to three risk factors, namely: previous history of PTB, short cervix
and positive fibronectin. The three primary outcomes measures were: obstetric
(birth before 34 weeks or fetal death), neonatal (death, brain injury or
bronchopulmonary dysplasia) and childhood (cognitive score at age of 2 years).
Results revealed that although progesterone is safe during pregnancy and there
is a tendency to decrease neonatal brain injury due to its anti-inflammatory
effect, there is no significant difference with placebo with regard to obstetric,
neonatal and childhood outcome.

This created uncertainty on the efficacy of vaginal progesterone in reducing the
rate of spontaneous preterm birth. Thus, in the same year (2016), Romero and
Nicolaides updated their meta-analysis"* which now included the data from the
OPPTIMUM study. The authors provided the following conclusions:
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e Even with the data from the OPPTIMUM trial included, the a0
results still favored vaginal progesterone with a sign; fica :t‘ ineg
reduction in preterm birth < 34 weeks. g

e This did not alter the other significant results from the 2012 jp -

analysis.

The authors explained why the OPPTIMUM STUDY did not give any signis

result favoring vaginal progesterone. Cant
e The OPPTIMUM study lacks power to detect an important differe

between vaginal progesteroné and placebo in the subgroup of Wox

with CL <25mm

e The OPPTIMUM study
outcome data, reporting bias an
have affected the trial’s statistical power

intervention

s high risk for the following bias: incompje,
d low compliance (68.6%) which coyy
to determine the effects of the

| published another meta-analysis to include a more
specially addressing women with prior history of
preterm birth. This included five trials involving 974 women who were
randomized to receive either vaginal progesterone or placebo. The primary
outcome was preterm delivery <33 weeks AOG. The secondary outcomes
included preterm delivery at different ages of gestation and varied neonatd
outcomes. Vaginal progesterone was again proven to significantly reduce the
risk of preterm delivery <33 weeks AOG (RR, 0.62; 95% Cl, 0.47-0.81; P=.0005,
high-quality evidence). Moreover, vaginal progesterone significantly reduced
the risk of preterm birth at <36, <35, <34, <32, <30, and <28 weeks AOG;
spontaneous preterm delivery at <33 and <34 weeks AOG: RDS; composit
neonatal morbidity and mortality; birth weight <1500 and <2500 grams; and
admission to the NICU (RR from 0.47-0.82; high-quality evidence for all). There
were seven (7 or 1.4%) neonatal deaths seen in the vaginal progesterOﬂe grov
compared with 15 (3.2%) in the placebo group (RR, 0.44; 95% Cl, 0.18-1.07
p=.07; low-quality evidence). Between the two groups, maternal adversé events
fetal congenital anomalies, and adverse neurodevelopmentdl and heal®”
outcomes at age of two years did not differ.

In 2018, Romero et al.”’
rigorous subgroup analysis €
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QUESTION 3 Does progesterone prevent preterm birth in
asymptomatic women with twin gestation?

RECOMMENDATIONS o Asymptomatic women with twin gestation and a
short cervix (cervical length (CL) $25mm) should
be offered twice daily progesterone
supplementation from the diagnosis of short
cervix up to 36 weeks of gestation to reduce the
risk of spontaneous preterm birth. ¢

e Choice of progesterone:
o Vaginal micronized progesterone 200 mg
twice daily

Quality of Evidence: Moderate
Strength of Recommendation: Strong

SUMMARY OF EVIDENCE

In 2012, a meta-analysis of individual patient data (IPD) (12} reported on the
efficacy of vaginal progesterone in preventing spontaneous preterm birth and
neonatal morbidity and mortality in asymptomatic women with twin gestation
and a short cervix (CL €25 mm) in the mid-trimester. Fifty-two (52) women (104
fetuses/infants) from three RCTs were included in the meta-analysis. Although
the use of vaginal progesterone was associated with a significant 44% reduction
in the risk of composite neonatal morbidity and mortality (RR, 0.56; 95% Cl,
0.30-0.97), there was a 30% non-significant reduction in the risk of preterm
birth <33weeks’ gestation (RR, 0.70; 95% Cl, 0.34-1.44).

The 2015 Philippine Society of Maternal Fetal Medicine (PSMFM) Clinical
Practice Guidelines on Preterm Labor® therefore concluded that progesterone
is not recommended for multiple gestation (twins and higher order gestation),
with normal or short cervical length, because it does not prolong gestation and

does not improve perinatal outcome.

However, in 2017, an updated meta-analysis ¥ of individual patient data (IPD)
from RCTs comparing vaginal progesterone with placebo/no treatment in
women with a twin gestation and a mid-trimester short cervical length <25mm
was published. The primary outcome measure was preterm birth <33weeks’
gestation. The meta-analysis concluded that vaginal progesterone
supplementation was associated with a statistically significant reduction in the
risk of preterm birth <33 weeks’ AOG (31.4% vs. 43.1%; RR, 0.69; 95% Cl, 0.51-
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rogesterone administration was associateq i
i

significant decrease in the risk of preterm delivery <3;">,d<3t:,h <32 and <3 weg,
gestation (RRs ranging from 0.47 to 0.83), neonatg 7;3 gs(RR' 0.53; 95%0
0.35-0.81), respiratory distress syndrome (RR, 0.70; 95% Ci, 0.55_0.39.

, ity (RR, 0.61; 95% CI, 0.34—0 om )
' tal morbidity and mortality (RR, ' .98),
composite neonata 0.54; 95% Cl, 0.36-0.81) and birth weight ’

of mechanical ventilation (RR, i adiitn
grams (RR, 0.53; 95% Cl, 0.35-0.80). Between the vaginal progesteron, ang

placebo groups, there were no significant differences in neurodeveIOme

outcomes at 4-5 years of age.

0.93). In addition, vaginal p

There is no robust evidence supporting the

hypothesis that the administration of micronized

progesterone decreases preterm birth

improves neonatal outcome in women with

preterm labor.*®

e Based on low quality evidence, combining daily
micronized progesterone with a tocolytic agent
may prove beneficial."*®

e Choice of progesterone:

o Micronized progesterone 400 mg every §
hours intravaginally

RECOMMENDATIONS

Quality of Evidence: Low
Strength of Recommendation: Strong

SUMMARY OF EVIDENCE

In 2014, a randomized double-blind placebo controlled trial ) random
allocated participants to daily vaginal progesterone 200 mg versus placet®
within 48 hours of starting tocolysis for acute preterm labor. The main outcom
included delivery <37 weeks AOG. Secondary outcomes included delivery
and <34 weeks, adverse side effects, duration of tocolysis, re-admission®
preterm contractions, length of hospital stay, and neonatal morbidity
mortality. This study ended prematurely based on results of the intermed®’
analysis. Preterm birth occurred in 42.5% of women in the progesterone &
versus 35.5% in the placebo group (RR, 1.2; 95% CI, 0.93-1.5). Delivery 2
and <34 weeks was not different between the two 'grc;ups (.[12.9 vs. 9.7%
1.3; 95% CI 0.7-2.5] and ([19.7 vs. 12.9%; RR 1.5; 95% C| 0.9-2.4], respect
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The duration of tocolysis, hospitalization, and recurrence of preterm labor were
comparable between two groups. Neonatal morbidity was found in 44 (22.8%)
cases on progesterone versus 35 (18.8%) cases on the placebo group (RR, 1.2;
95% Cl, 0.82-1.8), whereas there were 4 (2%) neonatal deaths in each study
group.

On the same year, a meta-analysis'’® on the use of progestational agents for
treating threatened or established preterm labor was published by the Cochrane
Pregnancy and Childbirth group. The use of progestational agents (micronized
progesterone but not IM progesterone) resulted in a statistically significant
reduction in preterm deliveries at less than 37 weeks of gestation (average RR
0.62, 95% Cl 0.39 to 0.98, 12 = 57%, Tau2 = 0.11). This meta-analysis concluded
that there is now encouraging data to show that progesterone, when used with
another tocolytic agent, results in a reduction of preterm births at less than 37
weeks of gestation and increase in neonatal birth weight.

RECOMMENDATIONS e Maintenance tocolysis in the form of micronized
progesterone is associated with prevention of
preterm birth, significant prolongation of
pregnancy, and lower neonatal sepsis.""”

e Choice of progesterone:
o Micronized vaginal progesterone 200 mg
administered 2-3x a day
» Oral micronized progesterone once a day

Quality of Evidence: Low
Strength of Recommendation: Strong

SUMMARY OF EVIDENCE

A publication'*® in the International Journal of Gynecology and Obstetrics (FIGO!
evaluated the effectiveness of oral micronized progesterone for maintenar =
tocolysis in cases of arrested preterm labor. Ninety (90) women between 2432
weeks AOG, singleton pregnancy with intact membranes and arrested uter n.
contractions were randomly allocated to receive oral micronized progesterone
(n = 45) or placebo (n = 45) daily up to 37 weeks or delivery, whichever come

first. Outcomes were compared using Student t test, x’test, Fisher exact te<:
and log-rank x’test. The RCT revealed that micronized progesterone taken ora!
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significantly prolonged the latent period (33.29 % 22.16 vs. 23.07 4 15.4,
P=0.013). Log-rank analysis result revealed a meaningful dlfferfence in m
time to delivery between 2 groups (P=0.014). Tfmere weare Sismﬁcantly |e:*‘
preterm births (33% vs. 58%; P=0.034) and low birth weight neonates (375
64%; P=0.017), and significantly higher mean birth weight (2.44 + 0 5g Vs, 2.1:’-
0.47 kg; P=0.009) in the oral micronized progesterone groyp, Pefinat:
outcomes and adverse effects were similar both groups.

dah;

In 2015, a meta-analysis"” tried to evaluate the effectiveness of Vaginy
progesterone as maintenance tocolysis compared to control (placebg or

treatment) in singleton gestations with arrested preterm labor (PTL), Five RCTs
including 441 singleton pregnancies were analyzed. Women who receivag
vaginal progesterone for maintenance tocolysis had a significantly |

incidence of preterm birth <37 weeks (42% versus 58%; RR, 0.71; 95% cl, 05).
0.90; 3 trials, 298 women). Women who received vaginal progesterone

significantly longer latent period (mean difference 13.80 days; 95% Cl, 3.97.
23.63; 4 trials, 368 women), later AOG at delivery (mean difference 1,29 week;
95% Cl, 0.43-2.15; 4 trials, 368 women), lower rate of recurrent PTL (24% versys
46%; RR, 0.51; 95% Cl, 0.31-0.84; 2 trials, 122 women), and lower incidence ¢
newborn sepsis (2% vs. 7%; RR, 0.34; 95% Cl, 0.12-0.98; 4 trials, 368 women),
This meta-analysis concluded that maintenance tocolysis with vagind

progesterone is associated with prevention of preterm birth, significant
prolongation of gestation, and lower newborn sepsis.

In 2018, a randomized, double-blind, single-center study™

2012 and 2015 was published. Thirty women who had preterm labor bet
24 0/7 -

frequency and peak amplitude,
duration and number of EMG b
groups (P < 0.05). Results showed that EMG pr
patients given placebo compared to those wh
(27.83 £ 10.66 vs. 15.60 + 2.94 tm/s) and 2 h

Propagation velocity of EMG signals,
ursts in 30-minute recordings between
opagation velocity was greatef
o received proges'crone at 11%
ours (26.97 + 13.39 versus .15-12:,




RECOMMENDATION

There is not enough evidence to recommend the
use of any progestogens in PPROM.?

Quality of Evidence: Low to Moderate
Strength of Recommendation: Strong

SUMMARY OF EVIDENCE

The publication of the Society for Maternal-Fetal Medicine (SMFM) on
progesterone and prevention of preterm birth concluded that there is no
sufficient evidence to assess effect of progesterone in women with PPROM.?

In another study ?° of 69 women with singleton gestations and PPROM at 24-
30 weeks, 17-OHPC 250 mg IM is associated with no effect on interval to

delivery, gestational age at delivery, or neonatal mortality and morbidity
compared to placebo.

RECOMMENDATION All forms of progesterone (intramuscular, vaginal and
oral) are considered safe in pregnancy. ?#%%%

Quality of Evidence: High
Strength of Recommendation: Strong

SUMMARY OF EVIDENCE

Current evidence suggests that in-utero exposure to progesterone (IM, vaginal
and oral) does not have an effect on the neurodevelopmental outcomes at least
until 2 years of age, and possibly until 6 years of age."*) Overall, the OPPTIMUM
study"® found that there were no significant differences in neurodevelopment!
outcomes at 2 years of age between children exposed in utero to vagiia|
progesterone and those exposed to placebo. O'Brien et al.'”® assessed
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at 6, 12, and 24 months of age in children ,
| 26 and found similar frequencies of Suspec:;:
progesterone and placebo groups. Simit
findings have been reported in children born to mothers participating in tria;

that compared vaginal progesterone and P:;C;?O in  unselected twin
gestations,'¥’?® at a mean age of 56 months.”™ Therefore, there js N

evidence that vaginal progesteroné has adverse effects on Childhogg
neurodevelopmental outcomes.

neurodevelopmental outcomes
to women enrolled in their tria
developmental delay in the vaginal
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33';;993-3 Long Chain

Acids
ivunsaturated Fatty
::r{he prevention of Preterm Labor

po-Guinto, MD, MSc, FPOGS, FPSMFM, FPSUOG

—_—— \
Valerie P. Tiem

Alpha-linolenic acid (ALA; 18:30mega-3) and linoleic acid (LA; 18:2omegy.g) .
essential fatty acids that are obtained solely from the diet, since they Cannot
manufactured by our body. ALA is the parent compound of the long gy,
polyunsaturated fatty acids (LCPUFA) eicosapentaenoic acid (EPA;ZO:Somega.gl
docosapentaenoic  acid (DPA;22:50mega-3) and docosahexaenoic g
(DHA;22:60mega-3) through a series of desaturation and elongation reactions
The efficiency of this process of conversion in humans, however, is very iy
thus, LCPUFAs are better obtained from diet. The omega-3 LCPUFAs are nox
linked to downregulation of inflammatory processes in our body. On the other
hand, LA is converted to arachidonic acid (AA; 20:4omega-6) which gives riseto
the proinflammatory 2-series of prostanoids (prostaglandins and thromboxanes|
and the 4-series leukotrienes. It is the balance of these opposing factors tha
regulate inflammation.'”!

Observational studies in the 1980s have reported longer pregnancy duration in
fish-eating communities.”) Subsequent randomized controlled trials supported
this observation.? Although the exact mechanism of action is still unknown,
results of studies have supported the suggestions that omega-3 LCPUFK
modulate prostaglandin synthesis and inhibit palmitate-induced inflammator
cascade, both of which act in prolonging gestation.!

RECOM )
MENDATION  Supplementation with omega-3 LCPUFAS Slsniﬁca"ﬂg

decrease the risk of preterm delivery at <37
and < 34 weeks age of gestation (AOG)-

?“0”0’ of Evidence: High
trength of Recommendation: Strong
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SUMMARY OF EVIDENCE

To answer the question of whether omega-3 LCPUFAs prevent preterm labor
and delivery, a Pubmed search was conducted using the keywords “preterm
labor” and “omega-3 long chain polyunsaturated fatty acids”. Studies
considered to have the strongest level of evidence were selected. The Cochrane
Systematic Review on “Omega-3 Fatty Acid Addition During Pregnancy”,
published in 2018, investigated the effect of supplementation with omega-3
LCPUFAs on a variety of maternal and perinatal outcomes. Randomized
controlled trials (RCTs) comparing omega-3 LCPUFA supplementation with
placebo or no supplementation were included in the meta-analysis. Seventy (70)
RCTs that involved 19,927 women at low, medium and high risk of poor
pregnancy outcomes were included. The primary outcome measures evaluated
were preterm birth < 37 weeks, preterm birth < 34 weeks and prolonged
gestation > 42 weeks. The secondary outcomes studied which are relevant to
this CPG were length of gestation, maternal adverse effects, serious morbidity
and mortality, and hemorrhage for the mother; stillbirths, low birth weight,
large for gestational age, and several complications of prematurity for the
neonate; long-term morbidities for the infant/child; and, use of health service
resources.'?
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Figure 2. Forest plot of risk of preterm delivery <34 weeks with
supplementation with LCPUFAs in different doses

een in Figure 2, omega-3 LCPUFAs also significantly decreased the risk of
el delivery at less than 34 weeks age of gestation (AOG) (RR 0.58, 95% Cl
0.44-0.77). The best results were seen at doses between 500 mg and 1 g/day (RR
0.47, 95% C1 0-30, 0-75).”
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Figure 3. Forest plot of risk of prolonged gestation with
supplementation with LCPUFAs in different doses

As Figure 3 shows, the Cochrane systematic review further concluded th
supplementation with omega-3 LCPUFAs did not significantly Pr olong pstt?

to > 42 weeks AOG."?
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Figure 4. Risk of perinatal death with supplementation with
omega-3 LCPUFAs in different doses

Figure 4 shows that perinatal death was also not significantly affected by the
supplementation with omega-3 LCPUFAs.'”
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Figure 5. Risk of preterm delivery according to time of initiation
of omega-3 LCPUFAs supplementation

QUESTION 2

outcomes?

RECOMMENDATION

B

I
Among pregnant women at risk for preterm labﬂ“’

and delivery, when should supplermentation
Omega-3 LCPUFAs be started to achieve ™=

\
5
i

rk
In Preventing preterm birth, omega-3 LCPUFAS W

best if given < 20 weeks age of gestation.

?uah‘ty of Evidence: High
trength of Recommendation: Strong
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SUMMARY OF EVIDENCE

Figure 5 illustrates that in preventing preterm birth, omega-3 LCPUFAs work
best if they are given < 20 weeks age of gestation (RR 0.85, 95% Cl 0.76-0.95).”
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Figure 6. Forest plot of risk of preterm delivery <34 weeks according
to time of initiation of supplementation of omega-3 LCPUFAs

Likewise, in preventing early preterm delivery (< 34 weeks), they are bes!
started at < 20 weeks (RR 0.56, 95% Cl 0.43-0.75)," as Figure 6 shows

Omege-)  Noomeps-) Risk Rato Risk Ratio
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(4) vagnad blood loss
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it no s.im ,m Omega-3 LCPUFAs were easily tolerated. Overd :;

1.30), severe mmn:‘ asel N postpartum hemorrhage (17 1.03, 95% d o

severe enough to cause Mo:"’"“ (RR 1.04, 95% CI 0 4-2.72) or I

although there were increaseg . ¢, edication (R 1.01, 95% C ol
complaints of vomiting, belching of burpiné

supplementation, starteq cary, Y. D¢ COncluded that omeg?3 !
ing P'!:cr::n“: Pregnancy, at a dose of 500 mg *° ::t/“f
abor and delivery with little or M0

ly low cost to the mother.
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Although the Cochrane reviewers did not recommend further studies comparing
omega-3 LCPUFAs supplementation and placebo in preventing preterm labor
and delivery, they proposed that further studies be conducted on the effect of
omega-3 LCPUFA supplementation on growth and development and longer-
term outcomes for the mother and child."
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Chapter 10
Cervical Cerclage

for Prevention of Preterm Birth
P. S_av:-tuagc- MD, FPOGS, FPSUOG, FPSMFM \

Marie Catheleen

DEFINITION OF TERMS

PRETERM BIRTH — birth between 20 and 36 6/7 weeks'!)

e SHORT CERVIX - cervical length of less than 25 mm, measureq
trimester. via transvaginal or translabial ultrasound?

e CERCLAGE - a procedure in which sutures are used to close the Cervix dys
oregnancy to prevent pregnancy loss or preterm birth. The approach ﬂ‘\ayn:
transvaginal, transabdominal or laparoscopic'®

o HISTORY-INDICATED CERCLAGE - cerclage performed because of 3 Womar
increased risk for preterm delivery secondary to her obstetric or 8YNnecolog
history'

* ULTRASOUND-INDICATED CERCLAGE ~ cerclage performed in asymptoms
women, where the cervix is seen to be shortened in transvagns|
ultrasound' |

* RESCUE CERCLAGE - cerclage performed as an emergency measure in cas

of cervical dilatation with exposed fetal membranes, after discovery thros
ultrasound or pelvic examination

—"I I . :'_

RECOMMENDATION  History-indicated cerclage may be offered to womet

with history of 3 or more previous preterm delivere
and /or second trimester losses '*

at them

Quality of Evidence: High
Strength of Recommendation: Strong

SUMMARY OF EVIDENCE




cerclage (13% against 17%, RR 0.75, 95% ClI 0.58-0.98). While there was no
significant difference between the two groups in the total number of
miscarriages, stillbirths and deaths following live births, subgroup analyses
revealed that women with a history of 3 more pregnancies ending before 37
weeks benefited from cerclage , with delivery before 33 weeks decreased by

half in the cerclage group (15% vs. 32%, P <0.05). No effect was seen in those
with only one or two previous early deliveries.

RECOMMENDATION Cerclage may be offered to pregnant women with
history of spontaneous second trimester losses or
preterm births, who, on transvaginal ultrasound
surveillance, were found to have a cervical length of
25 mm or less before 24 weeks of gestation.”

It is not recommended in women:

1. Without a history of spontaneous preterm
delivery or mid-trimester loss who have an
incidental finding of a short cervix on
ultrasound

2. With funneling of the cervix where the
cervical length is 25 mm or longer ¥

Quality of Evidence: High
Strength of Recommendation: Strong

SUMMARY OF EVIDENCE

Owen et al., in a randomized controlled trial ®) and Berghella et al. ' in a mata-
analysis, both found that those with history of preterm births and mid-trimester
losses plus a cervical length at or less than 25 mm on sonographic surveillance ot
or before 24 weeks, benefited from cerclage compared to those treated wiin
expectant management (RR 0.57; 95% Cl 0.33-0.99 and RR 0.61; 95% C! 0.4-

0.92, respectively).

To et al.l"% measured the cervical length of 47,123 women with risk factors for
preterm birth at 22-24 weeks AOG. Four-hundred seventy (470) women were
found to have a cervix measuring 1.5 cm or less. Fifty-four percent (54%) of
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andomized to either the performance o

nt management. There was no significant difference i, theai '

n the cerclage versus expectant management .

is no overall evidence of benefit for cerclage i, mm(za
th no other risk factors. %

or DR
of preterm birth |

versus 26%). There
3 shortened cervix wi

o WISV
.o -

| 3
%

l- as

RECOMMENDATION

The choice to place a rescue cerclage shoyy b
‘ndividualized, since the risks of preterm delivery
~eonatal mortality are high. Advanced dilatation of the
cervix of 4 cm or more or prolapse of the membrane
beyond the external cervical os is associated wit ,
high incidence of cerclage failure."

Quality of Evidence: Moderate
Strength of Recommendation: Weak

SUMMARY OF EVIDENCE

There is only one RCT comparing rescue cerclage and bed rest alone. Althuss
et al. studied 23 women who were seen to have dilated cervices and prolas
membranes at a mean gestation of 22-23 weeks.""" All of them we&
hospitalized and on bed rest until 30 weeks of gestation. Those allocated 0™
cerclage group were given preoperative indomethacin. Those in the cer®
group delivered on average 4 weeks later than those in the bed rest group '
significant reduction in delivery before 34 weeks (53% vs 100%, p=0.02). ™

was no data provided on the incid itis of
morbidity. ence of chorioamnioni
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RECOMMENDATION The performance of a cervical cerclage is not
recommended in the following circumstances:'
* Active preterm labor
* Evidence of chorioamnionitis
* Continuous vaginal bleeding

* Preterm prelabor rupture of membranes
* Evidence of fetal compromise

* Lethal fetal congenital defect
* Fetal demise ¥

Quality of Evidence: Low
Strength of Recommendation: Weak / GPP
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RECOMMENDATION The use of cervical pessary for the pre,
preterm birth in women with a sonograph;
cervix may be beneficial in certain
Further studies are needed to validate ;
benefits as current studies show

€ntion
cally sh0n

. : ts Potentiy
InConsistent results

Quality of Evidence: Low
Strength of Recommendation: Weak

SUMMARY OF EVIDENCE

The first multicenter randomized controlled trial (RCT)® on the use of the
pessary included 385 unselected women who were screened by transvagina
ultrasound (TVUS). The study showed that in women with a short cervical lengt
(<25 mm) between 18 and 22 weeks age of gestation (AOG), the pessay
prolonged the pregnancy and reduced the rate of poor outcome compared with
controls. The women were randomized to receive a pessary (n=192)
expectant management (n=193). In the pessary group, there were fewer birtfs
before 34 weeks (6% versus 27%; RR 0.24; 95% CI 0.13-0.43), before 37 wees
(27% versus 59%; RR 0.36; 95% Cl 0.27-0.49) and before 28 weeks (2% verse
8%; RR; 95% Cl 0.09-0.73), showing a significant difference in the occurrence ¢
composite poor neonatal outcome,

A smaller RCT that involved 108 Asian women with singleton pregnancy and:
cervical length <25 mm on routine second-trimester transvaginal scan Showeda
similar trend favoring the use of cervical pessary. The mean gestational fﬂeﬂ!
delivery was 38.1 weeks in the pessary group compared with 37.8 weeks I"

expectant group, with no significant differences in the rates of delive
28, 34 or 37 weeks 110

2 en
A single-center parallel-group RCT by Saccone et al.*? included 300 W7 th b

. N '
asymptomatic pregnancies and without prior spontaneous preter™ ubﬁ

. 5
with short cervical length (<20 mm) on transvaginal ultrasound. The

of
were randomized to receive a cervical pessary (intervention Sfoup) vasi"'l
Scribed ta'

pessary (control group). Women in both groups wereé pree of ges e
progesterone 200 mg suppositories daily until 36 weeks and 6 d.aysu inter @™
No recommendation was made about bed rest, activity or vagin®
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tcome was spontaneous preterm birth at less than 34 weeks of
he primary ouresuus showed that spontaneous preterm birth at <34 weeks
gestation- Thlewome" (7.3%) in the pessary group and 23 women (15.3%) in the
occurred in 1 (between-group difference, -8.0%; 95% Cl, -15.7% to -0.4%). The
control 8f°"f‘:)re concluded that among women without prior spontaneous
study thetf:rth who had asymptomatic singleton pregnancies and short
term'nal cervical length, cervical pessary use resulted in a lower rate of
: ponm:leous preterm birth at < 34 weeks of gestation.
The secondary outcome measures in Saccone’s study'*" also favor the use of
cenvical pessary as it was associated with lower rate of spontaneous preterm
hirth at < 37 weeks gestation, a longer gestational age at delivery and latency
from randomization to delivery, higher birth weight, lower rates of admission to
the neonatal intensive care unit (NICU) and a lower incidence of adverse
perinatal outcome compared to group that had no pessary.

Interestingly, in the systematic review and meta-analysis conducted by Saccone
et al. in 2017"*% where 3 RCTs (n= 1420) were included, cervical pessary use did
not reduce the rate of spontaneous preterm delivery or improve perinatal
outcome. However, individual patient data meta-analysis may indicate whether
cervical pessary could be beneficial in certain subgroups of women (singleton

- pregnancies without prior history of spontaneous preterm birth but have short
~ cervices on transvaginal ultrasound).

The multicenter RCT conducted in 2016 by Nicolaides et al.,™® also supported

::ﬁnding that the use of cervical pessary showed no significant difference in

- Neonatal outcome or neonatal special care compared with the control group

rate of spontaneous delivery before 34 weeks, perinatal death, adverse

Managed expectantly.

- RECOMMENDATION

The use of cervical pessary in twin pregnancies with
short cervical length on transvaginal ultrasound at
16-24 weeks is not recommended because it does

not prevent spontaneous preterm birth or improve
perinatal outcome.

Quality of Evidence: High
Strength of Recommendation: Strong
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SUMMARY OF EVIDENCE

s evaluated the effectiveness of cery

: ical
-analysi ! . Pesg
In 2017, a meta a:eotls preterm birth (SPTB) in  twin Pregnancie \:w foy
o g ginal ultrasound cervical length (Tvy

ic transva : . €L) in the s'th 2
asymptomatic tr:cTs that included 481 twin pregnancies with S°“°8raph-
trimester. .threi e second trimester (16-24 weeks) compared the Use of Q'Cﬁl},
short cervixin t ctant management. Two RCTs used a TVU CL < 25 mm an:"w
pessary with expe m as cut-off. The meta-analysis concludeg that the Ong
used TVU CL £ 33 ;“s not associated with prevention of SPontaneoys p,
?rrt\:ca;nzesthsaefvmean gestational age at delivery and the mean laten

irn,

. in the pessary group compared to the control 8roup. Simijar ;
;lmi;"ts :vere noticed in the neonatal outcomes in the Pessary group, (14
enefi

Thangatorai et al."® conducted another systematic review and mets
Zoiggto assess the effectiveness of cervical pessary in the .prevent!on
births. They were likewise unable to show benefit of using cervical
twin pregnancies with a short cervix.

~analysis iy
of Pretem
Pessary jy

RECOMMENDATION Vaginal progesterone may be given to women after

cervical pessary insertion to lower the rate of preterm
delivery.

Quality of Evidence: Weak
Strength of Recommendation: Strong

SUMMARY OF EVIDENCE

eS|
—_— regna”
In a retrospective cohort study of 202 women with singleton P2 4

managed in two tertiary medical
cervical pessary and sy
second used only vagi
TVUS done b

bind
centers, one center used a Cc,,f:'up) s
pplemental vaginal progesterone (study ghort cervl"(ﬂ
nal progesterone in women who had a four

inety”
etween 15 and 29 weeks gestation (control group). N wor®
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. The study showed that the combined treatment of cervical pessary and vaginal
p,ogesterone had a lower rate of preterm delivery <34 weeks of gestation and
was able to prolonged gestation when compared to those women who were
' yreated with only vaginal progesterone; however, more randomized control
' qudies are needed to validate these results."®

'neferences

Cross R. Treatment of habitual abortion due to cervical incompetence. Lancet 1959;274:127.
Dharan VB, Ludmir J. Alternative treatment for a short cervix: the cervical pessary. Semin
Perinatol 2009; 33:338-342,

Virsky M. Pessary treatment of the incompetent cervical os. Obstet Gynecol 1968;31:732-

733.

Vitsky M. The incompetent cervical os and the pessary. Am ) Obstet Gynecol 1963;87:144-
147,

Oster S, Javert CT. Treatment of the incompetent cervix with the Hodge pessary. Obstet
Gynecol 1966; 28:206-208.

Jiratko J, Baran P, Zabransky F. Useful treatment of precocious delivery. Confrontation of the
results gained by cerclage and by insertion of a pessary. Cesk Gynekol 1976;41:184-186.
Seyffarth K. Non-invasive cerclage using supportive pessaries for prevention and therapy of
premature birth. Zentralbl Gynakol 1978;100:1566-1570.

Arabin H. Pessartherapie. (Therapy with pessaries). In Gyndkologie, Martius G (ed). Thieme:
Stuttgart-New York, 1991;263-276.

Goya M, Pratcorona L, Merced C, et al. Cervical pessary in pregnant women with a short
cervix (PECEP): an open-label randomised controlled trial. Lancet 2012; 379:1800-1806.

. Hui SY, Chor CM, Lau TK, Lao TT, Leung TY. Cerclage pessary for preventing preterm birth in
women with a singleton pregnancy and a short cervix at 20 to 24 weeks: a randomized
controlled trial. Am J Perinatol 2013;30:283-288.

Saccone G, Maruotti G, Giudicepietro A, Martinelli P. Effect of Cervical Pessary on
Spontaneous Preterm Birth in Women With Singleton Pregnancies and Short Cervical Length.
JAMA Dec 2017; 318(23): 2317-2324,

. Saccone G, Ciardulli A, Xodo S, et al. Cervical pessary for preventing preterm birth in singleton
pregnancies with short cervical length: a systematic review and meta-analysis. J Ultrasound
Med. 2017;36(8): 1535-1543.

- Nicolaides KH, Syngelaki A, Poon LC et al. A randomized control trial of a cervical pessary to
prevent preterm singleton birth. N Engl J Med. 2016; 374(11): 1044-1052.

- Saccone G, Ciardulli A, Xodo S, Dugolf L. et al. Cervical pessary for preventing preterm birth in
twin pregnancies with short cervical length: a systematic review and meta-analysis. ) Matern
Fetal Neonatal Med. 2017 Dec; 30(24): 2918-2925.

- Thangatorai R, Fang Chan Lim, Nalliah S. Cervical pessary in the prevention of preterm births
in multiple pregnancies with a short cervix: PRISMA compliant systematic review and meta-
analysis. ) Matern Fetal Neonatal Med. 2018; 31(12): 1638-1645.

- Melcer Y, Kovo M, Maymon R, et al. Arabin cervical pessary with vaginal progesterone versus
vaginal progesterone for preventing preterm delivery. J Matern Fetal Neonatal Med
10.1080/14767058.2019.1573894.

109



Chapter 12
Calcium Channel Blockers

Gumersinda Cruz-Javier, MD, FPOGS, FPSMEM, FPSUQG \
Anna Konsuelo R. Chua, MD, FPOGS

Calcium channel blocker is one of the most common|
reducing smooth muscle contractility by decreasing
cells. Nifedipine, which has been widely used in the t
has been extensively studied in the management an
To improve neonatal outcomes, it is recommended
preterm labor receive tocolytic therapy and an
deliver in a tertiary center. The goal of initial tocol
least 48 hours, allowing completion of a course o
maturation and maternal transfer to a terti
intensive care unit (NICU) facilities. !

Y used tocolyties
a
the influx of t

reatment of K

d contro| of Preterm :,bo’
that women With immine.
tonatal corticosteroids ang
ysis is to delay delive for 3
f corticosteroids for

A
Ca'CiUm i bf

RECOMMENDATIONS Nifedipine had the highest probability of delaying

delivery by 48 hours, improving neonatal outcoms
and with relatively low maternal side effects an
therefore it is recommended for practice.

Quality of Evidence: High
Strength of Recommendation: Strong

SUMMARY oF EVIDENCE




. inhibitors, magnesium sulfate, calcium channel blockers, B-
p,ostasla"d'" tosiban were the tocolytics included in the analysis. When
mimetics ar\dha lacebo, prostaglandin inhibitors had the highest probability of
compared Vllfter'; by 48 hours (OR 5.39, 95% Cl 2.14-12.34). There was no
de"yin.8 d::: was significantly superior to placebo in reducing neonatal

; : tdistress syndrome or neonatal mortality. Compared with placebo,
ratoWics, that had the highest maternal adverse effects were B-mimetics
tzozc?:gytgs% Cl 7.51-73.67) and magnesium sulfate (OR 8.15, 95% C| 2.47—
‘T;o)'Pr;staglandin inhibitors and calcium channel blockers were ranked in
fh;top three medication classes for maternal and fetal outcomes and side

effects. )

RECOMMENDATIONS Nifedipine is superior to [3-2-adrenergic-receptor

agonists and magnesium sulfate for tocolysis in
women with preterm labor and can be used as the
agent of first choice for tocolysis.

Quality of Evidence: High
Strength of Recommendation: Strong

SUMMARY OF EVIDENCE

A systematic review and meta
?011 evaluated the results
'{'duded 2179 women. The re
Significant reduction in the
Ireatment and before 34
"eCeptor agonists. It also
; :tonatal .a’dvgrse outcomes
frocolitis, Intraventricular

the Nicy
were a|
Were ghe S0 reduced.

W
iediing | © "2VE the sa

€ was not ;
oy effectiy
tcomes When compared

-analysis conducted by Conde-Agudelo et al. ® in
of twenty-six randomized controlled trials that
sults showed that nifedipine was associated with a
risk of delivery within 7 days of the onset of
weeks’ gestation compared with B-2-adrenergic-
has significantly fewer maternal adverse events.
such as respiratory distress syndrome, necrotizing
hemorrhage, neonatal jaundice, and admission to
Comparing magnesium sulfate and nifedipine, both
me tocolytic efficacy. As a maintenance tocolysis,

e in prolonging gestation or improving neonatal
with no treatment.
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was associated with a significap, i

t nifedipiné We> : Nt ing,
Table 1 shOW" tha'tion compared with magnesium sulfate, atosibap, aneqa"'h
regnancy prolonga "
oxide donors
. NIFEDIPINE COMPARED W
TE TOCOLYSIS: NIFE ITH
M;;:ﬁiaC;:JUATE, ATOSIBAN, AND NITRIC OXIDE DONQRs

Dreterm birth 19 12137 9/37 133 (0.64-2ﬁ
<34 weeks' gestation —
birth 304 59/107 69/108 0.87 (0.69“.08) N
<37 weeks' gestation - 108 53 —_—
Pregnancy prolongation, d ges 107 3(1.2-1149) — ]
onal 2ge t birth, wks 3 i 107 108 0.7(-0.7t0 2.1) &
Gestation .
At least 1 episode gusn 16/69 20/68 1.19(0.19-7.30) %
of recurrent preterm labor
More than 1 episode S15 2170 1871 1.21(0.72-2.0
of recurrent preterm labor : = ( ! ;
Perinatal and neonatal outcomes ™
Brthweight, g T 125 120 -29.4(-209.1101504) ¢
Respiratory distress syndrome 298 i 9177 0.78 (0.31-1.98) 0
Necrotizing enterocolitis 2% 277 1177 1.67(0.23-12.33) 0
intraventricular hemorrhage 289 277 3 0.71(0.14-3.54) ¥
Neonatal sepsis 19 2/40 1/40 2.00(0.19-21.18 M
wm 19 0/40 240 0.20(0.01-404 W
Admission to NICU 288 22077 19/77 1.16 (0.68-1.96) “_.
NICU stay, d 3eu 125 120 03(21014 0
Preterm birth <34 weeks'
gestation women M
gy m‘;:"gm o enrolled  {® 8/25 8124 0.96 (0.43-2.15)
Preterm birth <37 weeks' —5 §
gestation 0
2 v ewoled 2w 35/50 38/52 0,93 (0.72-1.20)
Pregnancy prolongation =y
among women enrolled
at <32 weeks' gestation, d 3 s 66 75 11.0 ('2‘ to 2‘1)
Gestational age at birth Sl
3mong women enrofled 0
: 28
afdzweds gestation : 30 52 0.2(-1.2t10186
:‘1"':::?‘1 among women "
<32 : :
— weeks' gestation 1% 25 24 122.0 (-303-210'22‘0’/
at s ®
= 32 weeks' gestaton L 525 624 0.80 (0.28-2.88)
A'”MG)'WZOW W»,ummhﬂ:‘mmwemk andM
.204113431.20.7“26 . "¢ Management of preterm labor: a systematic review reatmet
' MGMWM Pl s b .
tocolysis: nifedipine compared with p
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Ar bt fb.tlaik ‘with arrested threate

] ' -, / (. _ﬂt" - .'_".‘..‘\--"
abor, Is the use of maintenance tocolysis using
nifedip ective in further prolonging pregnancy
and improving neonatal outcomes? -

ENDATION  The effect of nifedipine in prolonging pregnancy is
pECOMM equal to the effect of other treatments (placebo,
progesterone or atosiban) and its use for long-term
tocolysis is not associated with improved perinatal
outcome; therefore, it should not be recommended

for routine practice for this purpose.

Quality of Evidence: High
Strength of Recommendation: Strong

SUMMARY OF EVIDENCE

Meta-Analysis for Pregnancy Prolongation
Stated below are the results of a meta-analysis of ten journal articles that
evaluated the effect of nifedipine on pregnancy prolongation. As observed from
the study of Parry'®), the longest pregnancy prolongation among those treated
with nifedipine estimated at 46.8 days with an estimated mean difference equal
- 10-4.0 days. Half of the studies favor nifedipine in prolonging pregnancy (mean
difference, MD>0). Among these 10 studies, the highest contribution to pooled
| Mean difference came from the study of vanVliet in 2016 while the lowest
| C;mtnbutuon came from the study of Parry published in 2014. A high percentage
| (92.40%) Of the total variation among estimates can be attributed to the
| diff:::ﬁ::e'w- of the studies rather than chance. On the average, the mean
| These mease::!m?tes vary from .the. true eff.ect size by as much as 36..68 (Tau).
| a5pects syeh eas Imply t'hat stu'dle.s mcluded' in the analysis vary in possibly many
U'timately hets samph.ng variation and dufferepces of the targe:t population.
Moted t b'e ; €rogeneity test found that variation in mean difference was

ignificant, leading to the conclusion that the studies included were
Erogeneoys,

S:rggfotlh:axe(:“bpfesnanf:y prolongation among nifedipine-treated wom.en
34 days ob able 2). This was lower than the mean pregnancy prolongation
Pooleqd Mean dff:wed among WOTTIen who were given other. treatments. The

ghancy Drolm: erence was estimated to be -1.53, indicating that the
p’°'°ngation _-ngation in women treated with nwas lower than the pregnancy
N control women. However, this pooled mean difference was not
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statistically significant (p-value=0.485), implying that th
prolong pregnancy was equal to the effect of other trea
progesterone or atosiban (Table 3).

e Effect of

tments " Nife

dip;
Ch ds p'plnetu

TABLE 2: AVERAGE PREGNANCY PROLONGATION

Kamat 2014 401 60 | .18

Carr 1999 370 315 42 5% W*;Y
Sayin 2004 2.7 16,1 106 319 [ ag; %
Lyell 2008 335 09 89 [ 077 =
Roos 2013 30.0 320 2.0 454 | 053] ™
Parry 2014 4638 S0.8 4.0 -19.89 Wc\ss‘
Haghighi 2017 37 28 ¢ 4.9 9.79 W‘WJ,
Songthamwat 2018 249 1.1 644 | 434 [ o
vanViiet 2016 (a) 10 A ( 30 1.34 4.66 2 |
vanViiet 2016 (b) 330 30.0 30 144 | as6 [ 2n
Pooled -5.80 | 275 | 10000
Cl, confidence interval

TABLE 3. POOLED MEAN DIFFERENCE
I-squared = 92 40% p-value =<0.0001 4]
p-v alue = 0,485 ==

v
The forest plot in Figure 1 lllustrates the effect size of nifedipine compared
other treatments. |t clearly show

s that studies are divided in suggesting' nalt
treatment arm worked better. It can be seen from the plot that th.e est
from the study of Roos (© i the closest to the estimated true effeC‘."zed“:o
MD) and the estimate is also precise. Hence, a high weight was assigné
study (12.42%).
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Pregnancy Prolongation

s WMO (95% C1)
o —
L —— e ]
’ _ —— ; 23,50 (-28.60, -18.40)
014 :
. 4 - 4.20 (-5.90, 14.30)
1999 -
> " —— 10,00 (3 19, 18.01)
2004 '
. v 0.90 (-8.92. 10.72)
Lﬂ” ']
-*I 2,00 (4,54, 0.54)
foos 2013 '
—pd 400 (-19.89, 11.89)
Py 24 '
gy 2017 —-:] | 490 (9.79,0.01)
; 1,05 (644, 4.34)
W&W vl
.l pon
it (8) 2016 = 3.00 (1.34, 4.66)
wani¥iat (b) 2016 V| - 2.00 (1.44, 4.58)
Overal (equared = 92.4%, p = 0.000) ® -1.53 (-6.80, 2.75)
: l
1 1 ] 1 1 1 1
0

L
25 - . : 5 0 15 N
Omers profongs Pregnancy Nifediping prolongs pregnancy

FIGURE 1. FOREST PLOT OF PREGNANCY PROLONGATION

' In the study of van Vliet et al. entitled “Nifedipine Maintenance Tocolysis and
' Perinatal Outcome: An Individual Participant Data Meta-Analysis”,"® six
randomized controlled trials (RCT) encompassing 787 patients (n=390 for
nifedipine; n=397 for placebo/no treatment) were evaluated. The meta-analysis
| con;luded that maintenance tocolysis is not associated with improved
perinatal outcome and is therefore not recommended for routine practice.

; Ee study futher noted that there was no difference between the groups in
l terms of the incidence of perinatal death (risk ratio, RR 1.36; 95% confidence
l :;ﬂszr.val, 95% CI 0.35-5.33), intraventricular haemorrhage (IVH) 2 grade Il (RR
s 2.65') 95:6 Cl 0.16.-2.67), necrotizing enterocolitis (NEC) (RR 1.15; 95% Cl 0.50-
L ;rl:ka’nt rgsplratory distress syndrome (IRDS) (RR 0.98; 95% Cl 0.51-1.85),
S t,r:gatuon of pregnancy (hazard ratio, HR 0.74; 95% Cl 0.55-1.01)."
| feSpira;o ed.effect of nifedipine on the risk of neonatal death (Table 4),
= necrzi .nstress syndr.ome (Table 5), intraventricular hemorrhage (Table 6)
! g zing enterocolitis (Table 7) is equal to the effect of other treatments
Placebo, progesterone or atosiban based on the pooled odds ratio (OR)

om the i - >
and Sa"m.';eta analysis of RCTs by Conde,® vanVliet,”® Tan,” Songthmwat

T
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CORDING TO TREATMENT (11
y OUT COMES AC NT (1)
TABLE 8. PRIMAR 5

8(6.8) 0.55¢
s 6(50) | . | Moag
! hours of 26mSST7 366 11(93) 0.44* |
peheywitt | | | Blsay
48 s of S5 866 18(15.3) 0032 |,
Delivery W:"’ , : | A 1064y
72 hours of admission '
Cases remain undeivered 9 (818) | 81680 0018" | o049 0295
during hospitalizabon i
(<7 days from admission | |
randomization
SC, sildenafil grate

Data expressed as: number (%) or median (range)

Suatistical tests: * chi-square test; + Mann-Whitney test

Maher MA, Sayyed TM, El-khadry SW. Combination of Sildenafil citrate with nifedipine appears s
be superior in the management of threatened preterm labor compared to nifedipine alone: A

Randomised Trial. 2018 Unedited edition. doi: 10.1111/1471-0528.15503

Current reviews show that:
* A combination of sildenafil citrate with nifedipine appears to &
superior in the management of threatened preterm labor compared®
nifedipine alone." This was also seen in two in-vitro studies that u
myometrial samples obtained during cesarean section from pretem
and term deliveries. The studies showed that more inhibition o
contractility was produced when combination therapy with atost
p!us nifedipine " and other combination of tocolytics includiné
nifedipine, ritrodrine, nitroglycerine and atosiban were used. (13,1‘~'191
greater inhibitory effect on contractility was produced when combi®
therapy was employed than using each drug alone.
. ""e d?fase used in the studies are as follows: o
Nifedipine 20 mg orally (stat dose), followed by 10 mé. d
EVery 6-8 hours at the same time as vaginal administra®”

Si'denaﬁl Citrate (25 mg at 8_h0ur|y interva|5) (11)
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.

NDARY MATERNAL AND OFFSPRING OUTCOMES
ACCORDING TO TREATMENT

TABLE 9. SECO

0.81 (041-1.60)
| 0 == =
| 0 0.032* -
| 0 N 3
| % 38 (31.4) 52 (44.1) 0.043* | 1.72(1.01-2.92)
| [t age at delery
| [ aemely preterm (<28 weeks) 6(5.0) 11(7.6) 039" 1.58 (0.55-4.60)
' o petem (2810 <32 weeks) 25(20.7) 45(38.1) 0.003* | 2.37(133-4.21)
| [ Vogerate to ate preterm 56 (46.3) 44(37.3) 0.16° | 069(0.41-1.16)
|| G2t <37 weeks)
 om—— 35 (26.9) 51(43.2) 0021 | 1.87(1.09-3.19)
| [Gamomtesnal moridy §(5.0) 9(7.6) 0039° | 1.58(0.54-4.95)
| mﬁm‘:‘"’“‘“;‘“m 16(132) 11(9.3) 034* | 068(0.29-152)
| delivery
| |Mecnzal efection 15(12.4) 16 (13.6) 0.79° 1.11(0.52-2.36)
Perea deah 7(58) 12(10.2) 0.21° 1.8 (0.70-4.86)
<= 0 ofigrng from intervention 0 0 - -

5. sidenafil atrate; NICU, neonatal intensive care unit

Oata expressed as: number (%) or median (range).

Ststical tests: * chi-square test; + Mann-Whitney test

Maher MA, Sayyed TM, El-khadry SW. Combination of Sildenafil citrate with nifedipine appears to
be superior in the management of threatened preterm labor compared to nifedipine alone: A
Randomised Trial, 2018 Unedited edition. doi: 10.1111/1471-0528.15503

* Combination therapy with nifedipine and indomethacin was more
effective than monotherapy with either of these two medications for
inhibiting preterm labor, delaying delivery, and prolongation of the
duration of pregnancy.*®

0 The dosage used in the studies are as follows:

* Indomethacin 100 mg rectally and to inhibit
contractions after 2 hours, 25 mg of oral indomethacin
was administered every 4 hours. The maximum daily
dosage of indomethacin was 200 mg/day and the
maximum duration of administration was 48 hours.

* Nifedipine 20mg was administered orally and was
repeated again after 90 minutes. In case of inhibiting
contractions for 2 hours, 20mg of oral nifedipine was
continued every 4 hours for 48 hours, with a maximum
dose of 180 mg per day."®
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OUTCOMES IN THREE GROUPs

. “ﬁ

'}
3

SN

e | 36(20% BI2%) | 4
ok . |
";W“'m : | 30(83.3%) 31(86.1%) 399519
g oo o 48 hours % | mm% | B | e
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(weeks) m £ s — 9 (25.0%) 24 (58 s
Cestatonal age at brth %) | 9(25.0%) 5%)
e s more than 37 weeks 7 234964 2578.33 289000,
No.of pregrancis +716.68 + 564.88 910.18
Neanata weight () m £ 1010|7221 | 7515
wmmlmzﬁ : 8.56: 1‘40 889* 1.41 9-291"6 95
NICU admassion 1 (%) 0.40 £ 0.49 039+049 098:38) | 53
NICU time m 2 50 L
" Sqnfcant

ANISM OF ACTION, DOSAGE,
EDIPINE AND ITS MECH
t:l:m':ﬂb FETAL SIDE EFFECTS AND CONTRAINDICATIONS

Hypersenstn &
Nausea,
S None the dnig
um Channel Inhibits calcium- | 30 mg headache, o
Bucan dopndrt | londing e fusting, dizives, | HPRERE
TR T | W o PR | crscin®
phosphorylation | orally
leading to every 45
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Chapter 13

getamimetics
o R. Elises-Molon, MD, FPOGS, FPSMFM, FPSUO(;\

Kristine Theres

.adrenergic agents areé another group of tocolytics i
been widely used in the past, especially -in resc?urce.-poor countries. Thjs gr::,
drugs includes isoxsuprine, terbutaline, rlt.odr.lne, and  salbutamg| Pof
mechanism of action in tocolysis involves activation of adenyl cyclase o
increased cellular levels of cyclic adenosine 3’,5'monophosphate (cAMP), 7.
turn decreases myosin light-chain kinase activity, both by phosphorylation of;:
myosin light-chain kinase itself, and by reducing intracellular calcium th,
increasing calcium uptake by the sarcoplasmic reticulum. ! The resultant effeq

" 1M 2
3 reduction in myometrial contractility.?!

Maternal Side Effects

Because betamimetics stimulate beta-adrenergic receptors, their administratio
is significantly associated with unpleasant side effects such as headaches
nervousness, palpitations, anxiety, chest pain, dyspnea, palpitations, tremo,
nausea, vomiting, nasal stuffiness and a range of biochemical disruptions such
hyperglycemia and hypokalemia."* Pulmonary edema may also be encountered,
although its incidence in association with betamimetic therapy is abou
approximately 1 in 400.") These adverse effects often lead to cessation ¢
treatment in some women.

Betamimetics OF beta

Fetal Side Effects

Betamimetics cross the placenta and may trigger fetal tachycardia, hypoglycem?
and hyperinsulinism upon delivery.'

Contraindications
Betamimetics are specifically contraindicated in the following clinical s¢
poorly controlled diabetes, hyperthyroidism, arrhythmia, and heart failure.

enarics

i i . 2 4 yent’
This chapter will focus on the effectiveness of betamimetics in the 3 P™

of preterm labor; b) treatment of preterm labor, and 3) maintenance t:;‘ichg
after initial control of preterm labor. It also aims to highlight isoxsupriné

a betamimetic more commonly used in the local setting.
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,liME'"CS IN THE PREVENTION OF PRETERM LABOR
L BETEE

L Use in Singleton Gestation

RECOMMENDATION  The existing data are insufficient to support or refute

the use of prophylactic oral betamimetics for
preventing preterm birth in women with a singleton
gestation at high risk of preterm labor.

Quality of Evidence: Low
Strength of Recommendation: Weak

SUMMARY OF EVIDENCE

In 2011, Whitworth and Quenby® published a systematic review that
tompared oral isoxsuprine to placebo in preventing preterm birth. The review
included only one randomized controlled trial (RCT) involving only 64 women
with a singleton gestation at high risk of preterm delivery and who did not

ow signs of preterm labor at the time of initiation of therapy. The following
were the results:

Isoxsuprine did not reduce the rate of perinatal mortality (risk ratio
[RR] 4.74; 95% confidence interval [CI] 0.50-45.00).

There was no effect on the reduction of spontaneous onset of
preterm labor (RR 1.07; 95% ClI 0.14-8.09) and preterm birth <37
weeks gestation (RR 1.07; 95% Cl 0.14-8.09).

No differences were found for infant outcomes such as birth weight
<2,500 grams (RR 1.74; 95% Cl 0.44-6.87) or neonatal death (RR 4.74,
95% C1 0.50-45.00).

No report was made regarding the effects of isoxsuprine on
respiratory distress syndrome (RDS), intracranial hemorrhage,
retinopathy of prematurity (ROP), or necrotizing enterocolitis (NEC).

* Ther esults of this trial should be taken with caution since the sample size
Was insufficient to make adequately powered recommendations.
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N The existing data are insufficient to suppoyy

: or refule
the use of prophylactic oral betamim

: : etics for
preventing preterm birth in women w;t

gestation at high risk of preterm labor,

Quality of Evidence: Low
strength of Fecommendation: Weak

SUMMARY OF EVIDENCE

Multifetal gestations are at a particuiar risk for preterm labor and delivery, Ths
appropriate research is necessary 10 find the tocolytic agent or intervention that
may be valuable in these cases.

Another systematic review published in 2015 in the Cochrane Library®® lookes
into the efficacy and safety of prophylactic oral betamimetics in the prevention
of preterm labor and birth among women with twin pregnancies.

¢ The review included five studies (344 twin pregnant women) tha
compared oral betamimetics with placebo.

The types of betamimetic agents used were different across.stud;t:d
These included salbutamol, fenoterol, isoxsuprine, ritodrine

terbutaline. Only one study was reviewed per tocolytic agent.
The following were the results:

0 The use of oral beta-adrenergic drugs for tocolysis resultedl '":
statistically significant reduction in the incidence of pretem The
(two trials, 194 twin pregnancies, RR 0.37; 95% Cl 0‘17—0.7::.
studies that reported on this outcome used salbuta™
terbutaline,
Neonates in the betami
COmpared to th
0.30; 95% 0.

tt::::nasnalms "as adjusted to account for the non-inde

e e of
metics group had a lower mcnde::nates’
osein the placebo group (two trials, 388n

. agieant
12-0.77) but the difference was not significa L
peﬂden
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o Three trials (452 neonates, tocolytics used: salbutamol, isoxsuprine
and ritodrine) reported that betamimetics do not have an effect in
reducing neonatal mortality.

¢ The review cited the following limitations:

o The types and doses of betamimetics used in the trials varied.
Considering that each of the trials also had a small number of
subjects, the quality of evidence is therefore markedly lowered.

o The outcomes reported were incomplete and the definition of each
outcome differed among trials.

e The review therefore concluded that there are inadequate data to
support or refute the use of prophylactic oral betamimetics for
preventing preterm birth in women with a twin pregnancy at high risk
of preterm labor.

IIl. BETAMIMETICS IN THE TREATMENT OF PRETERM LABOR

TR Spw RS TOOR
b qm 'TION3 Among pregnant women ln prehrm labor and with
L& : “m,“_m gestation, is the use of beta-adrenergic

by ~ agents, compared with no tocolytic agent, effective in
- TREATING the acute phase of preterm labor and

ndudna adverse newborn outcomes?

RECOMMENDATION Betamimetics may be given to women in preterm labor
and with singleton gestation to allow transfer to a
tertiary center and complete antenatal corticosteroids,
but serious adverse effects of beta-adrenergic
stimulation should be considered.

Quality of Evidence: Moderate
Strength of Recommendation: Strong

SUMMARY OF EVIDENCE

* In2014, a Cochrane systematic review " included twelve RCTs that compared
1) betamimetics to placebo and 2) other betamimetics to ritodrine.
o It was found that the use of betamimetics significantly lowered the
number of women giving birth within 48 hours of treatment (RR 0.68;
95% Cl 0.53-0.88; 10 trials, 1209 women) and within seven days (RR
0.80; 95% Cl 0.65-0.98; five trials, 911 women).
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The delay in the timing of birth did not demongg
0 improvements in neonatal outcomes s.uch as reduction j, S an
death (RR 0.84; 95% Cl 0.46-1.55, 11 trials, 1332 infants), re:er'“‘td

distress syndrome (RR 0.87; 95% Cl 0.71-1.08, eight trialmral‘o'y
infants), or cerebra ‘

| palsy (RR 0.19; 95% C1 0.02-1.63, ope ts, 2%
infants), but it must be noted that n?ost women who were i::::Z
in the trials were 37 weeks’ gestation or more. Had the inqu.
criteria of the studies heen limited to earlier gestational ages, an:
sample sizes been oreater, the pregnancy prolongation be the
about by betamimetics probably would have made a difference;,
clinical outcome. the
it should also be mentioned that all trials included in the Systemat
review were conducted in hospitals that likely had capable Neonaty
intensive care facilites. Had the studies included women in Pretem
labor who needed transfertoa distant tertiary center, then the delay
in the timing of delivery probably would have translated i,
different clinical outcomes.
There are no sufficient data to support that one betamimetic drygis
superior to another.
The review demonstrated considerably increased maternal adverse
effects with the use of betamimetics compared to placebo. These
included  palpitations, tremors, headache,  hypokalems,
hyperglycemia, nausea or vomiting, nasal stuffiness. More serious
maternal outcomes such as maternal deaths, cardiac arresi
respiratory arrest, and admission to intensive care unit were nd
reported. Three trials reported maternal pulmonary edema. Thest
adverse effects were primarily related to the beta-adrener«
stimulation produced by these agents and oftentimes result in the
cessation of use of this particular group of tocolytics.

O

O

In 2011, the U.S. Food and Drug Administration (FDA) ) issued p
warning that injectable terbutaline should not be used i1 pregnant
for prevention or prolonged treatment (beyond 48-72 hours) of P"
labor in either the hospital or outpatient setting because of the potent’? o0
serious maternal heart problems and death. They further stated thatt
terbutaline should not be used for prevention or any treatment © pre
labor because it has not been shown to be effective and has similaf
concerns. d
o The FDA report was based on a review of post-marketiné 'ep;r:ged
maternal death and serious cardiovascular adverse events e 207
to the Adverse Event Reporting System (AERS) from 1976 10
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They identified 16 maternal deaths associated with outpatient use of
terbutaline administered by subcutaneous pump or oral terbutaline
alone or in combination with subcutaneous or intravenous
. terbutaline. Furthermore, they identified 12 maternal cases of
» serious cardiovascular events such as cardiac arrhythmias,
. myocardial infarction, pulmonary edema, hypertension, and
tachycardia from 1998 to 2009.
FDA"! stated that although it may be deemed clinically appropriate
based on the health care professional's judgment to administer
terbutaline by injection in urgent and individual obstetrical situations
in a hospital setting, such as in the management of tetanic uterine
contractions or tachysystole with an abnormal fetal heart rate
pattern,’® the prolonged use of this drug to prevent recurrent
preterm labor can result in maternal heart problems and death.!”
Injectable terbutaline may be used only in an inpatient, monitored
setting but should not be used beyond 48 to 72 hours. Oral
terbutaline should not be used at all to treat or prevent preterm

labor'®

e The usual subcutaneous terbutaline dose is 0.25 mg (250 ug) every 20 to 30
minutes for up to four doses or until tocolysis is achieved. Once contractions
are controlled, 0.25 mg (250 ug) may be administered subcutaneously every
three to four hours until the uterus is quiescent for 24 hours *%

lll BETAMIMETICS FOR MAINTENANCE THERAPY
AFTER THREATENED PRETERM LABOR

Ry
. -

ES“ON.‘ ;Mmm women with singleton gestation and
ot sted preterm labor, is the use of beta-adrenergic

- 3

"RECOMMENDATION Maintenance treatment nor repeated acute tocolysis
: with betamimetics should not be undertaken.

Quality of Evidence: Moderate
Strength of Recommendation: S5trong
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sUMMARY OF EVIDENCE

tema
012, a Cochran€ sys
y, e ave had at lea

tic review'® included 13 RCTs that |

omen W st one episode of threatened P"etenr:,w 1

W preterm birth. Five trials compared terbytyj; la "ty
ne \,

placebo; another five used ritodrine versus placebo. One tria] thay
gnant women compared terbutaline  with - indomet :at iny
Cin;

d terbutaliné with oral magnesium.
he betamimetics ritodrine and terbutalin
e d‘d

onin the rate of preterm birth (8 trials) o

0 the neonatal intensive care unit (2 trials), when compzdm'ss“’"

placebo, no treatment or other tocolytic drugs. No differerned :
Ce wy

observed in perinatal mo -tality. Likewise, no difference was
for the outcomes of preterm birth within 24 hours, 48 hOUr:Nﬂ!d
¢ Or one

week, or maternal readmission to hospital.
o Although the trials were relatively small, the results were relati
consistent between trials and the various comparisons. -y

show any reducti

t evidence does not support the use of onl

The review concluded tha
therapy after threatened preterm labor.

betamimetics for maintenance

IV. ISOXSUPRINE ON SPOTLIGHT

}Nhile betamimetics have been the focus of several studies in the past, most trials
involved .the drugs terbutaline or ritodrine. Isoxsuprine, which is the first beta:
adrenergic drug used to inhibit preterm labor in 1961, is another promisifg

betamimetic as it is readily available in the local setting.

re needed 0
rmaintenaﬂCe

RECOMMEND

ATION More adequately powered studies 2
support the use of isoxsuprine in acuté o
tocolysis.

?uality of Evidence: Moderate
trength of Recommendation: Weak
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ARY OF EVIDENCE

011, systematic review by Giorgino and Egan ® presented evidence that
!"2 up'rine hydrochloride administered acutely (intravenous administration)
60: as maintenance therapy (intramuscular or oral administration) is
:;ective in the prolongation of pregnancy among women at risk of preterm

gelivery:

Two analyses were conducted. The first analysis reviewed two double-blind
trials to compare isoxsuprine versus placebo. The second analysis evaluated
data from 25 studies, 20 of which reported data on women at risk for abortion
and/or premature delivery, while 5 studies reported women at risk for
sbortion only. Isoxsuprine was administered acutely (intravenous route)
followed by maintenance therapy (intramuscular or oral route) in 13 studies
(52%), maintenance therapy alone in 9 studies (36 %) or acute therapy alone
in 3 studies (12%).

The following were the results:

o The first analysis demonstrated prolongation of pregnancy among
patients at risk of preterm labor. Patients in the isoxsuprine arm
reached full term in 89.5% of cases compared to 29.4% of patients in
the placebo group (p<0.001).

o The secondary analysis of individual patient data showed a beneficial
effect of isoxsuprine in prolonging pregnancy in 54.5% of women at
risk of abortion. Although no pregnancy prolongation was
demonstrated in a high proportion of patients at risk of abortion
(44.8%), a gradual time-dependent increase in delay of pregnancy
was observed thereafter in these patients who received isoxsuprine
medication (37.1% of patients delayed until > 28 weeks). In contrast,
82.3% of all patients at risk of premature delivery showed a delay in
pregnancy, of which 62.1% were between 4-12 weeks.

© Pooled individual and general data demonstrated a beneficial effect

of isoxsuprine in 77.3% of cases at risk of abortion and 89% for risk of
Premature delivery, along with evidence of favorable tolerability.
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The study by Giorgino mentioned the fo||owing ic
Ox

used in most studies: Su fing,
For inhibition of acute phase of preterm |qp, " e@"n\
Isoxsuprine administered by intraye r:

ceased

For maintenance therapy:
Isoxsuprine administered intramyscy, |
r

Nous (|

ntracti ) '”fu

e . Yl
orem (PO) every 3-8 hours until labor OCC( M) or
For threatened abortion: urs,
Isoxsuprine 30mg/pill 1-3 pills per ¢
a
hours Y every 3

For preterm labor p revention or prophylaxis
Isoxsuprine 1-2 pills per day, starting at the ¢
month of pregnancy and continuing for 1 or r:::nd
months ¢

in 2015, Alavi et al.®¥ conducted an RCT among 70 pregnant patien;

between 27 to 34 weeks gestation to assess the effect of maintenane
therapy with oral isoxsuprine for the prevention of preterm labor.

o The results showed that 14 (40%) women in the isoxsuprine arm a

12 patients (34.29%) in the control arm delivered preterm. The st

did not show any significant difference between the two group

(P=0.621).

-comparative study, publishef
nd effectivents

re used for ¥

A more recent prospective, single-center, non
this year by Jaju, "2 assessed the short- and long-term safety 3

of isoxsuprine as a tocolytic agent. The following dosages we
acute and maintenance therapy of preterm labor:

For inhibition of acute phase of preteri Jabor: —
Isoxsuprine intravenous (IV) infusion of

uterine quiescence, followed by

For maintenance therapy: 10
Isoxsuprine intramuscular (IM) injection
every 4 hours for the first 24 hours, fheﬂ
maintained with retard 40-m8 sus.tame elve o
capsule (two times a day) till the timé
37 weeks AOG sy

o The primary outcome was the percentage of. patie”
successful tocolysis in the first 24 hours, first with
IM administration of isoxsuprine, followed by isoxsY
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bsequent 24 hours as maintenance therapy. Tocolysis was

e su
n d successful If the uterine quiescence was maintained for at

considere

east 48 hours.
The results showed that all the patients in the study achieved
0

cuccessful  tocolysis in the first 24 hours after parenteral
sdministration of Isoxsuprine (IV followed by IM administration) and
right through the maintenance therapy during the subsequent 24
hours.

pregnancy was prolonged by a mean of 58.5 days, which was more
than sufficient time for administration of corticosteroids and transfer
to more capable neonatal intensive care facilities.

'+ A search for existing scientific literature did not yield any single
" recommendation regarding the appropriate dosing of isoxsuprine for the
weatment of preterm labor. This is perhaps due to the fact that most trials
on betamimetics looked Into ritodrine and terbutaline as tocolytic agents.

nsummary, while betamimetics seem to be effective in achieving tocolysis during
the acute phase of preterm labor, the unpleasant side effects that result from
beta-adrenergic stimulation may limit their use in the clinical setting and should
beput into consideration. As for the use of these agents in maintenance tocolysis

nd prevention of preterm birth, more adequately powered studies are
necessary,
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4
oxytocin Receptor Antagonist

iz Evambuena-Amorin, MD, FPOGS, FPSMEM, FPSUOG

joseph Carl M. Macalintal, MD

RECOMMENDATION Atosiban is as effective and efficacious as Nifedipine

in the prolongation of pregnancy for 48 hours among
women in preterm labor.

Quality of Evidence: Moderate
Strength of Recommendation: Strong

SUMMARY OF EVIDENCE

Four randomized controlled trials were published comparing Atosiban with
Nifedipine in terms of efficacy in prolonging pregnancy for 48 hours, with
conflicting results. In the study of Salim et al.”", Nifedipine was significantly
more efficacious than Atosiban (RR 1.32, 95% Cl 1.01-1.73). Kashanian et al.®
concluded that there is a trend towards Nifedipine being more efficacious than
Atosiban (RR 1.10, 95% CI 0.87-1.38). On the other hand, a trend towards
Atosiban being more efficacious than Nifedipine in prolonging pregnancy for 48
hours was noted in the studies by Al Omari et al.® and Van Viiet et al.” (RR
0.95, 95% C1 0.67-1.36; and RR 0.97, Cl 0.86-1.09, respectively).

Interms of effectiveness in prolonging pregnancy for 48 hours, the study by Al
Omari et al.®) and Salim et al.) both showed no significant difference between
Atosiban and Nifedipine (RR 0.92, 95% CI 0.72-1.18; and RR 0.93, 95% C1 0.83~
105, respectively).

In the systematic review and meta-analysis by Ali et al.® of the above studies

OMparing the efficacy of Atosiban with Nifedipine, the authors concluded that

0;' €is no significant difference between the two in terms of effectiveness (RR

93,95% (1 0.84-1.03), and efficacy (RR 1.06, 95% C1 0.92-1.22) in prolonging
ncy for 48 hours.
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Is Atosiban as effective and
QUESTION 2

lous ™
In the prolongation of pregnancy fo 5 | m'"bb.

for 7
women in preterm labor? Gy

ln.\
_';ECOMMENDMION Atosiban is as effective and efficacioys “o

35 Nifeq: .
in the prolongation of pregnancy fo v day;fe:‘p'"'
women in preterm labor. Mong

Quality of Evidence: Moderate
Strength of Recommendation: Strong

SUMMARY OF EVIDENCE

In terms of efficacy in prolonging pregnancy for 7 days, fiye FaNdomiy
controlled trials"**4% have been published, showing that there is no Sighificay
difference between Atosiban and Nifedipine. The meta-analysis by Alj et alfy
these studies validated their findings (RR 1.04, 95% Cl 0.89-1.21).

Two randomized controlled trials™¥ ooked in
and Nifedipine in prolonging pregnancy for 7
showing no significant difference, dem
Al Omari et al.”’ showed a trend tow

to the effectiveness of Atosiba
days. These two trials, despe:
onstrated conflicting trends. The studyly

ards Nifedipine being more effective (i
1.05, 95% Cl1 0.77-1.42), whereas the study by Salim et al.”" showed a trex

towards Atosiban being more effective (RR 0.88, 95% CI 0. =1.02). Pooled dat
from these two trials were included in the meta-analysis by Ali et al.,” whe
showed no significant difference between Atosiban and Nifedipine in terms ¢
effectiveness in prolonging Pregnancy for 7 days (RR 0.91, 95% Cl 0.79-1.05).

de-
RECOMMENDATION Atosiban is associated with fewer maternd :
effects than Nifedipine.

Quality of Evidence- Low
Strength of Recommendation: Strong
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UM
ta-analysis of Ali et al.”), the most notable result t
:a::d";ta is that w0fnen in t'he Atosiban group had num:ri‘::?lfymf:wﬁ:::i?ee-
et than did those in the Nifedipine group; this difference was statistically
WM for headache (RR 0.47, 95% Cl 0.22-0.99)"*235) and tachycardia (RR
220, 95% C 0.05-0.74),"** but did not differ for palpitation (RR 0.37, 95% C1
33),439 hypotension (RR 0.30, 95% CI 0.08-1.19),1*2348 yomiting (RR

10-1.
?55, g5% C1 0.28-8.64),"* and nausea (RR 2.44, 95% C1 0.1346.73)."

RECOMMENDATION There are no significant differences between women
given Atosiban and women given Nifedipine in terms

of neonatal side effects.

Quality of Evidence: Very Low
Strength of Recommendation: Strong

SUMMARY OF EVIDENCE

Pooled data from the meta-analysis of Ali et. al revealed no significant
differences between the Atosiban group and the Nifedipine group regarding the
development of neonatal side-effects of respiratory distress syndrome (RR 0.79,
95% C1 0.27-2.34),*3 bradycardia (RR 0.98, 95% Ci 0.10-9.85),* sepsis (RR
098, 95% CI 0.60-1.60),"*** apnea (RR 1.19, 95% CI 69-2.04),"**4 necrotizing
enterocolitis (RR 1.75, 95% Cl 0.11~29.02) ** and hemorrhagic disease (RR 0.79,
95% C1 0.26~2.41).024

IMENDATION The duration of treatment is up to 15 to 45 hours
(from the bolus injection to low-dose subsequent

le should not exceed 330

infusion). Treatment schedu
done to a maximum of 4

mg and retreatment can be
times. (Ungraded Recommendation)

135



»
What is the recommended doan. .
SVESTION ¢ Atosiban as a tocolytic agent? "Eime, v

f Atosiban as a shory

DATION The regimen o

o therapy (bolus injection) begins wit
6.75 mg administered over 1
immediately by an infusion of 300

'tel'm 'nt

h an lnm
al

m|hute bﬂu,q

+ foll
Ug/min fo "y

(high-dose loading infusion), then 100 u/ rah%

Min
ubsequeny Infu'?io:

to 15 to 45 hours (low-dose
(Ungraded Recommendation)

RECOMMENDATION There is insufficient evidence to

oxytocin receptor antagonist as m
after an episode of preterm labor.

Support the yse o

aintenance therapy

Quality of Evidence: Low
Strength of Recommendation: Strong

SUMMARY OF EVIDENCE

A Cochrane review identifi
which showed that subc

rompared with placebo, Atosiban gig not reduce preterm birth before 37
(R 0.85; 95% €1 0.71-1.1), 3,

8
weeks (RR 0.85; 95% C| 0.47-1.55), or 2
(RR 0.75; 95% ¢y 0.28-2,01).7
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controlled trial, 0
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* preterm labor. Int J Gynecol 0
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prospective study. Current Women's Health Reviews, 2013;9:209-14,
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inhibiting preterm birth
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after threatened preterm
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labour, Cochrane Database of Systematic
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e sulfate for Neuroprotectiop,

Magnesium
—Z;rinah 6. Gonzaga, MD, FPOGS, FPSUOG, FPSMFM B

sm by which magnesium ions helps in Preventing p,

labor is believed t0 be related to its calcium ant.ago.nist effect, Magnesigp
in relatively high concentrations are known -to mh!bit enr?cel!ular Calciym
entry, intracellular calcium release, cytosolic calcium oscillations, ang D
contractions of myometrial smooth muscle, The effect of magnesium sy,
inhibiting myometrial contractions in human.s Is consistent with
intracellular and extracellular mechanisms. In addition, it also hyperpolarize be
plasma membrane and inhibits myosin light chain kinase activity by com
with intracellular calcium. The net effect of these actions of magnesium s,

is the reduction in myometrial contractility.™?

The exact mechani

The customary protocol for magnesium sulfate (MgSO4) administration i
preterm labor is to give a loading dose of 4 to 6 grams magnesium sulfate in 10%
to 20% solution (60mL of 10% magnesium sulfate in 5% dextrose in 0.9% norma
saline) given over 30 minutes. This is then followed by a maintenance infusio
of 2g/hour (40 grams of magnesium sulfate added to 1L of 5% dextrose in 0.%
normal saline or Ringer lactate, at 50mL/hour). The intravenous rate &
increased by 1g/hour until the contractions are noted to occur at fewer tha
once in 10 minutes, or until a maximum of 4g/hour is reached.” Onct
contractions have stopped, or are occurring fewer than once in every 10t0 5
mimﬁ:as. the infusion may be discontinued without titrating down the infusiot
rate.

RECOMMENDATION Available evidence does not support the use 0

arres!

magnesium sulfate as primary therapy
preterm labor.

Quality of Evidence: Moderate
Strength of Recommendation: Strong
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JNMARY OF EVIDENCE

g!!g”g of the Evidence
1

1o date only one systematic review orl the effectiveness of magnesium sulfate

, tocolytic agent has been published.® This reyiew of 37 randomized
ontrolled trials (RCTs) involving a tot.al of 3,571 women provided evidence that
nagnesium sulfate was not effective in reducing the risk of birth within 48 hours

weatment compared to no tocolytic drug (relative risk, [RR], 0.56, 95%
confidence interval [Cl], 0.27-1.14, 3 trials, 182 participants), betamimetic
terapy (RR, 1.09; 95% Cl, 0.72-1.65, 7 trials, 503 participants), calcium channel
plockers (RR, 1.19; 95% Cl, 0.86-1.65, 5 trials, 588 participants), COX inhibitors
[RR, 1.08; 95% Cl, 0.91-1.27, 2 trials, 318 participants), and prostaglandin
inhibitors (RR, 0.93; 95% CI, 0.71-1.22], 2 trials, 221 participants), or in
preventing birth <37 weeks compared to no alternative tocolytic drug (RR, 0.52;
95% Cl, 0.46-0.83, 1 trial, 65 participants), betamimetic drugs (RR, 1.03; 95% CI,
0.77-1.39, 6 trials 473 participants), calcium channel blockers (RR, 1.06; 95% Cl
087-1.29], 3 trials, 362 participants), and prostaglandin inhibitors (RR, 1.83;
95% Cl, 0.58-5.81, 1 trial, 88 participants). In addition, there was no significant
difference found in neonatal outcomes with magnesium sulfate compared with
no alternative tocolytic (RR, 2.34; 95% Cl, 0.78-7.01, 3 trials, 284 participants),
betamimetics (RR, 0.92; 95% Cl, 0.20-4.12, 5 trials, 344 participants), calcium
thannel blockers (RR, 1.02; 95 CI, 0.37-2.83, 5 trials, 675 participants, COX
inhibitors (RR, 8.19: 95% Cl, 0.45-150.22, 2 trials, 314 participants), and
prostaglandin inhibitors (RR, 0.77; 95% Cl, 0.27-2.21, 3 trials, 355 participants).
Noserious maternal outcomes were reported in all groups.

The risk of bias of the studies included in this systematic review was graded
Moderate to high risk of bias. There was insufficient detail to make a judgment
on allocation concealment in 27 of 37 trials. Blinding of outcome assessors was
mentioned in only 1 trial while none of the remaining 36 specifically mentioned

Nded assessment of outcomes. Only 11 of 37 trials were judged to be free of

Ive reporting bias.

Overall, the group is moderately confident in the effect estimate from this
¥stematic reyjewy.
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2. Balance Between Clinical Benefits and Harms

domized trials'® assessing magnesium sulfate Vo
high rates of minor maternal adverse effect:
ternal complications. The absolute risk of Withe,,

an increase in major ma -
adverse effect of treatment Was 38% (2,521 of 6642) for women g, e‘:ﬂg
to antenatal magnesium sulfate compared to 8.5% (567 of 6680) for wom::""

exposed to magnesium sulfate. The most frequeptly reported adverse eﬁ'\q
include warmth or flushing, sweating and arm discomfort or Problems atem
the

intravenous site.

Evidence from ran
or no treatment showed

culfate was also associated with modest adverse effect on g,

atterns.” This included a statistically significant decrease

baseline fetal heart rate (mean difference [MD] -6.19bpm, 95% (|, -13 4:‘
1.07) although all the fetal heart rates (FHR) remained within the normal;a :
There was also an observed small reduction in the FHR variability (mean d;
0.99bpm, 95% Cl -1.91 t0 -0.80) and a decrease in the number and frequeny
FHR accelerations by not more than 5 to 10 beats per minute (bpm) withoyt 3
increase in the deceleration patterns. In addition, case reports and data fron
retrospective studies support an association between prolonged (more than 5t
7 days) maternal administration of magnesium sulfate with neonatd

hypocalcemia and skeletal abnormalities.®

Magnesium
heart rate p

Taking into account that there is no proof of a beneficial effect on important
outcomes in preterm birth and evidence of an association with adverst
maternal and fetal side effects, the recommendation against the intervention

strengthened.

3. Values, Preferences, and Burden of Patients

Shared decision making between the healthcare provider and the patient befort
initiating tocolytic therapy is very important. Information to patient S’:i
include explaining the purpose of the interventions and what can be expect

The route of administration of magnesium sulfate is also a major factor affec™

patient preference since it is given intravenously.
4. Costs

No formal cost-effectiveness study was available.
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- esTION 2 Should magnesium sy

Ifate be
therapy after threaten used as maintenance

ed preterm labor?

» OMMENDATION  There is insufficient evidenc
R magnesium sulfate as main
episode of threatened prete

€ 1o support the use of

tenance therapy after an
rm labor.

Quality of Evidence: Low
Strength of Recommendation: Strong

SUMMARY OF EVIDENCE

1. Quality of the Evidence

To date, there is only one systematic review that assessed whether magnesium
maintenance therapy is effective in preventing preterm birth after an initial
episode of preterm labor has been arrested. This review consisted of four trials
of 422 women and showed no statistically significant differences in the
incidence of preterm birth or perinatal mortality when maintenance therapy
with magnesium sulfate was compared with placebo or no treatment, or
compared to other alternative therapies, specifically ritodrine or terbutaline.
Based on this review, there is not enough evidence to show any difference
between maintenance therapy with magnesium sulfate compared with either

placebo or no treatment, or alternative therapies in preventing preterm birth
after an episode of threatened preterm labor.

Of the four trials in this review, only one was rated of reasonable quality for
randomization, allocation concealment, blinding of outcomes assessment and
free of selective reporting. In addition, the trials were too small to exclude
¢ither important benefits or harms from maintenance therapy with magnesium
sulfate. Overall, the group has limited confidence in the effect estimate. Further
fesearch is likely to have an important impact on and may change the estimate.,
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2. Balance Between Clinical Benefits and Harms

Prolonged use of magnesium sulfate injections may be asSOCiateq ..
effects such as bone malformations in exposed babies. For thjs . Wit
Food and Drug Administratiop (FDA) (;ecommends against proI:n +the Ug
magnesium sulfate as a tocolytic agent. geq :

3. Values, Preferences, and Burden of Patients

The intravenous route of administration is likely to affect patient Preferen
Ce,

4. Costs

No formal cost-effectiveness study was available,
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e ¢ Antenatal Steroids

gole ©
i prete

|
.

h Socor
Mueline

rm Labor and Delivery

o N. Rivera, MD, FPOGS, FPSMFM, FPSUOG
perote-Pedroso, MD, FPOGS, FPSUOG

s in 1969 studied the effect of dexamethasone on premature parturition in
cheep. They found that there was inflation in the lung of lambs at
tions at which they would be considered airless. It was hypothesized that

z:n,masone promoted the production of surfactant. This revolutionized the
nanagement of preterm labor and delivery, decreasing neonatal mortality and

mrbldlty

DEFINITION OF TERMS

RESCUE COURSES — one more full course of antenatal steroids in women
previously given one dose of antenatal corticosteroids if undelivered after
two weeks from the initial course and age of gestation is <34 weeks

RESCUE DOSE — one 12-mg dose of betamethasone given 7 days after an
initial two doses of betamethasone 12 mg, 24 hours apart

INCOMPLETE COURSES — one 12-mg dose of betamethasone given before
delivery with no prior course of antenatal steroids

MULTIPLE COURSES — betamethasone 24 mg in divided doses every 7 days
until 34 weeks

NEONATAL MORTALITY — death of the neonate within 28 days of life
MATERNAL DEATH — death of a woman while pregnant or within 42 days of
termination of pregnancy, irrespective of the duration and site of the

Pregnancy, from any cause related to or aggravated by the pregnancy or its
Management but not from accidental or incidental causes.
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should antenatal corticosteroids he

QUESTION 1 with preterm labor to reduce neonaty ':: to lmeQi
morbidity? %m"t:

)]
'

-

| steroids should be give “g
ENDATION Antenata . N to |
RECOMM preterm labor to reduce the incidence of ratse,,t$ in

. esn;
distress syndrome, cerebroventricy|a, % sp"%r,
necrotizing enterocolitis and neonatg| death "ha&'

Quality of Evidence: High
Strength of Recommendation: Strong

SUMMARY OF EVIDENCE

In a meta-analysis published in 2017"") which included 28 randomizeq
trials (RCT), it was shown that antenatal steroids significantiy ::
respiratory distress syndrome (RDS) (relative risk [RR], 0.66; 959 o
interval [Cl] 0.56-0.77), neonatal death (RR 0.69; 95% (y 0.59
cerebroventricular hemorrhage (RR 0.55 95% Ci 0.40-0.76), neuofll
enterocolitis (RR 0.50; 95% Cl 0.32-0.78), and systemic infection Within the fiy,
48 hours in treated infants (RR 0.60; 95% Cl 0.66—-1.04) without increasing
chances of having small-for-gestational-age infants (RR 1.11; 95% I 0.96~1.8)

In the same meta-analysis, the incidence of maternal death (RR 0.98; 95% 0
0.06-15.50) and chorioamnionitis (RR 0.83; 95% CI 0.66—1.06) were not affectst
by the steroids. However, endometritis (RR 1.20 95% C| 0.87-1.63) seemedt:

increase in incidence in the steroid-treated group although this was m
statistically significant (P value=0.26).

RECOMMENDATION Antenatal steroids should be given to patients at risk

for preterm labor and delivery between 26 and 3
weeks age of gestation (AOG). Administration M2
also be considered in patients at risk for prete™
delivery beyond 34 weeks to 36 6/7 weeks provid
these patients were not previously given 3 P
course of antenatal steroids.

Quality of Evidence: High
Strength of Recommendation: Strong
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suﬂMARY OF EVIDENCE

: antenatal  corticosteroids  would e of

. atal/neonatal mortality, intraventricular hem
ress syndrome if steroids are first given at less tha

s review included studies according to the gestational
Jomen entered trials to receive their first dose of co
gassified it into two, slightly overlapping subgroups: 1)
aduding, 35 weeks and 0 days and 2) women greater than, and including, 34
veeks and 0 days. Twenty (20) studies contributed data to the your;ger
: estational age group and six studies contributed data to the older gestational

age group.

age at which pregnant
rticosteroids and have
women less than, and

steroids given at less than 35 weeks showed a decrease in the incidence of
perinatal death rate (RR 0.71; 95% Cl 0.58-0.87), neonatal death rate (RR 0.67
g5% Cl; 0.57-0.69), respiratory distress syndrome (RDS) (RR 0.65; 95% Cl 0.58-
0.73) and intraventricular hemorrhage (IVH) (RR 0.54; 95% ClI 0.42-0.68).
furthermore, when steroids were given to pregnant women more than 34
weeks age of gestation, respiratory distress syndrome was also significantly
decreased (RR 0.71; 95% Cl 0.56-0.91) but there was heterogeneity in the
population included in this analysis. Perinatal death rate (RR 1.03; 95% Cl 0.29-
367), neonatal death rate (RR 0.83; 95% Cl 0.22-3.07) and fetal death rate (RR
162; 95% Cl 0.28-9.37) were not decreased significantly. The incidence of IVH
seemed to be increased for patients who received steroids after 34 weeks (RR
491; 95% Cl 0.24-102.09) but more studies need to be included to be able to
have statistical significance.

According to the latest guideline released by the American Collegg of
Obstetricians and Gynecologists (ACOG)™® released in August 2017, a single
tourse of corticosteroids is recommended for pregnant women betu.veen 24' 0{7
weeks and 33 6/7 weeks of gestation who are at risk for preterm fielwery wufhm
7 days, including those with ruptured membranes and multiple gestation.
Steroids may also be considered for pregnant women starting at 23 0/7 weeks
of gestation who are at risk of preterm delivery within 7 .davsi based::ﬂ:

ly's decision regarding resuscitation. This is irrespgctwe of meetl:a srone
"Upture statys and regardless of fetal number. Administration of betasrr;/7 s
M2y be considered in pregnant women between 34 0/7 weeks and 3ho G

8estation who are at risk for preterm birth within 7 days, and W

"Sceived 3 previous course of antenatal steroids.
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OMMENDATION:

C
pRACﬂC?::‘:mce in the Philippines, it l-; fetc:;;’(’;‘:r":;‘::hat anten, St
ca 3 rm delj
lt?ed::len for patients in pretermolabor aiﬂ coEtion With thde""ew a2 %
: eeks age Of gestation. It 1S as0 ital e Capability oy
Glz\::om services units in the different hospitals. l*
ne
ON3 What is the better antenatal corticosteroig to u:.
g patients in preterm labor?
' idence exists to support
NDATION  No high quality evicen su
e of one antenatal steroid over the other in pr:::f.n'
neonatal morbidity in patients at risk for Pretern
delivery.
Quality of Evidence: High
strength of Recommendation: Strong
SUMMARY OF EVIDENCE

In a meta-analysis by Brownfoot  which included 12 studies conducted amay
patients at risk for preterm labor and delivery, it was shown th
dexamethasone is more effective in preventing intraventicular hemorrhage (¥
0.44, 95% C! 0.21-0.92). Vasopressor use was decreased in dexamethason:
treated infants (RR 0.44; 95% CI; 0.17-1.11) but this was not statisticaly
significant (P=0.081).

No statistically significant differences were seen between those exposed ¥
betamethasone or dexamethasone for other primary outcomes: respirator |
distress syndrome (RDS) (RR 1.06; 95% C| 0.88-1.27), neonatal death (RR L4k
95% Cl 0.54-3.67), bronchopulmonary dysplasia (RR 2.50; 95% CI 0.10-613%
periventricular leukomalacia (RR 0.83; 95% CI 0.23-3.03), necrotil®

enterocolitis (RR 1.29; 95% CI 0.38-4.4) and neonatal sepsis (RR 1.30; 950
0.78-2.19).
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Should rescue

ON4 courses be o
uesT preterm labor? Biven to patients with

40 MmiNDAT'ON A single rescue course is recommended for patients
less than 34 0/7 weeks who are still at risk for preterm

delivery within 7 days, and
. ' whose first
steroids was given 14 days prior. il

Quality of Evidence: High
Strength of Recommendation: Strong

sUMMARY OF EVIDENCE

s multicenter trial published in 2009® included 437 pregnant patients with
sngleton gestation at 26 to 34 weeks AOG who previously received one course
of antenatal steroids but remained undelivered after 14 days. The patients were
randomized to receive another single rescue course of steroids consisting of two
12-mg dose of Betamethasone. Among patients given the rescue course, the risk
of having respiratory distress syndrome was reduced (odds ratio [OR], 0.45; 95%

(10.27-0.75). The need for mechanical ventilator (OR, 0.56; 95% CI 0.33-0.92)
was also reduced significantly.

RECOMMENDATION At present, incomplete courses are not recommended
because of evidence of possible harm to the fetus.
More studies are needed to evaluate the effect of
incomplete courses of steroids in the incidence of
neonatal morbidity and mortality.

Quality of Evidence: Very Low
Strength of Recommendation: Weak

SUMMARY OF EVIDENCE

TWo retrospective cohort studies by Costa’® and Elimian” included women in
Preterm labor with intact membranes, PPROM and medically indicated delivery
N 23-34 weeks. Incomplete course of antenatal steroids was defined as
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one 12-mg dose of betamethasone given before delivery With no
antenatal steroids. These studies showed that an incommete coul:rlor %um
increased the risk of RDS (RR 2.08; 95% Cl 1.69-2.55) ang deqeasse Of g,
sepsis (RR 0.48; 95% Cl 0.36-0.63). It was also shown that :: the fk:‘
intraventricular hemorrhage (RR 0.87; 95% (i 0.67-1.13) e Fate, ¥
enterocolitis (RR 0.80; 95% Cl 0.39-1.63), and need for Vasopres; €ergy of
95% Cl 0.49-1.23) were also reduced although these were r‘c’:':rs (RR 0?;}
significant. Neonatal death was only reported in the study by Eliamswmﬂ;
adjusting for gestational age using logistic regression to be e an m%
incomplete course group (OR, 0.31; 95% Cl 0.11-0.86; P=0.02), Ced jp ty

Qu

RECOMMENDATION Multiple courses of steroids should not b
patients with preterm labor.

€ given j,

Quality of Evidence: High
Strength of Recommendation: Strong

SUMMARY OF EVIDENCE

Crowther et al.® showed that multiple courses of steroids significantl

decreased the risk of RDS (RR 0.83; 95% CI 0.75-0.91). Perinatal death (RR 0.%

95% Cl 0.71-1.23), intraventricular hemorrhage (RR 0.94; 95% Cl 0.75-118,
periventricular leukomalacia (RR 0.77; 95% Cl 0.43-1.37), necrotii
enterocolitis (RR 0.78; 95% Cl 0.65-0.95) and proven infection in the NICU (%

1.00; 95% Cl 0.83-1.2) were not reduced by giving multiple courses of steroié

The risk of small-for-gestational-age (SGA) baby (RR 1.18; 95% Cl 0.97-1.43)2
well as the development of chorioamnionitis (RR 1.16; 95% CI 0.92_1_45).;'4
puerperal sepsis (RR 1.15; 95% Cl 0.83-1.60) were increased in patients 8%
multiple courses although these were not found to be statistically significat
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; Do antenatal corticosterojds have short-term and

on th
mother? ¢ Infant and the

o MENDATION Antenatal corticosteroids given as
RE

. . . However, it can
increase the risk of glucose intolerance for patients
given multiple doses.

Quality of Evidence: High
Strength of Recommendation: Strong

wmm

| EFFECT ON INFANT OUTCOME

#ypothalamus-Pituitary-Adrenal (HPA) Axis

petermination of fetal cortisol in the cord blood and amniotic fluid showed
aute suppression in response to the injection of antenatal steroids.’®" This
suppression of endogenous fetal / neonatal cortisol production appeared to last

until the immediate postnatal period among preterm infants then returned to
normal levels after.

One study has evaluated the consequences of antenatal steroids treatment on
adult HPA axis functioning. Morning cortisol levels at 30 years of age were 7%
higher, among individuals given antenatal steroids as compared to the control
group. However, this increase was not significant after consideration of factors
including sex, birth weight, gestational age at birth, trial type, body-mass index,
and use of oral contraceptives.!"? Even in the presence of multiple confounding
variables, there is still a possibility that prenatal steroids treatment may exert
long-term consequences on the functioning of the HPA axis in humans.

2. EFFECT ON CHILDHOOD OUTCOME

Placebo versys one course of steroids

A Cochrane meta-analysis ), no statistically significant differences were seen
~'een those exposed to antenatal corticosteroids and controls for childhood
“eight (fixed weighted mean difference [FWMD] 0.30 kg, 95% Cl -0.39 to 1.00
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333 children), height (FWMD 1.02 cm, 959 ¢, . '

::o g::z ::::t;;l children), head circumference (FWMD 0,27 em, 9256()“2'2'2"%
0.63 cm, two studies, 328 children), lung function (vital Capacity FWM() .0_%
predicted, 95% €1 -5.12 to 1.75 % predicted, two studies, 150 chil dren ‘l's‘t
blood pressure (FWMD -1.60 mmHg, 95% CI -4.06 to 0.86 mmpy e ‘t,,
children), visual impairment (RR 0.55; 95% Cl 0.24-1,23' two Stuq?dv'zh
children), hearing impairment (RR 0.64, 95% CI 0.04-9 87, two Stua;?' lg
children), behavioral/learning difficulties (RR 0.86; 95% | 0,35_2.09. v .
90 children) or intellectual impairment (RR 0.86; 95% ( 0'44‘1-69“%'

studies, 778 children).

Multiple Courses Versus Single Course
Head circumference small-for-age (RR 1.10; 95% Cl 0.77-1 56
mortality (RR 1.06; 95% Cl 0.80~1.41) and cerebral palsy (RR 1
1.50) were increased in children previously given multiple coy
a study by Crowther;"® however, results were not statistically s

Idhey.. |
03; 95% 1
lgnificant,

3. EFFECT ON MATERNAL OUTCOME

A single course of antenatal steroids was found to increase the rigk f,
development of glucose intolerance in the mother (RR 2.71; 95% CI 114,
but did not appear to increase the risk of chorioamnionitis (RR 0.91; 95% ¢I0;.
1.18), puerperal sepsis (RR 1.35; 95% Cl 0.93-1.95), hypertension (RR 1.00; 9%
C10.36~2.76) nor maternal mortality (RR 0.98; 95% C| 0.06-15.50).1"

On the other hand, in a study by Crowther,® it was found that multiple course
of antenatal steroids compared with single course did not affect the mannerd
delivery, development of postpartum hemorrhage nor maternal hypertensio
In contrast to single course of steroids, multiple courses seemed to increase t
risk of glucose intolerance (RR 1.31: 95% Cl 0.89-1.93) although the data W
not statistically significant. This may be due to the fact that there is only o

study to date that studied the effect of multiple courses of steroids in matem
blood sugar control.
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Patients with multifetal gestation should be offered

antenatal steroids if they are at risk for preterm
delivery.

Quality of Evidence: High
Strength of Recommendation: Strong

» 3 Cochrane meta-analysis published in 2017, no statistically sigificant

were found in women with muitifetal pregnancy who were given a
gurse of antenatal steroids in terms of risk reduction of neonatal death (RR
079; 95% C1 0.39-1.61), respiratory distress syndrome (RR 0.85; 95% C 0.6~
1J), cerebroventricular hemorrhage (RR 0.39; 95% Q 0.07-2.06),
goricamnionitis (RR 0.43; 95% C1 0.04-4.49) and birth weight (FWMD 82.36 g,
%% 0 -146.23 to 310.95 g). The lack of beneficial effect of the antenatal
. seroids on reduction of neonatal mortality and morbidity in multifetal
. gregnancy may be because the optimal dose and pharmacokinetics of the drug
we not clearly understood. Therson et al. '¥ showed that multifetal pregnancy
atenuates the effects of antenatal steroids. The Royal College of Obstetricians
nd Gynaecologists (RCOG) recommended the use of antenatal steroids in
mmmmumaumammm
effects it has for singleton pregnancies.

R R R T

WCOMMENDATION ~ HYPERTENSIVE DISORDERS
Antenatal corticosteroids should be administered to

hypertensive pregnant women at risk for preterm
delivery within 7 days.

Quality of Evidence: High
Strength of Recommendation: Strong
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i icated by ther.tension $YNrome,

o pregnanc 5d significantly reduced risk of neonaty deathw
g /R 050, 95% Cl 035, "Mk
gs% € 02070 "er 038, 95% CI 0.17-0.87). No o0 ¥
' ps treated with antenatal corgic,,.
mbined fetal and neonatal death (RR 0.83 gt‘s':o;
D -131.72 grams, 95% CI -319.68 to 56,4 ; Q

10.36-15.73) or puerperal sepsis (RR 0.68"9'2

significant di
and controls W
0.57-1.20), birt
chorioamnionitis
c10.30-1.52)."

F . 3 Sodado s T hroan Vs p .
|

RECOMMENDATION GESTATIONAL DIABETES MELLITU

Antenatal corticosteroids should be administereq to
pregnant women with gestational diabetes mellitys
and at risk for preterm delivery within 7 days,

h weight (FWM
(RR 2.36, 95% C

Quality of Evidence: Good clinical practice (GPp)
strength of Recommendation: Strong

SUMMARY OF EVIDENCE

The National Institute for Health and Care Excellence (NICE) 2015 guidelines o
management of gestational diabetes mellitus in pregnancy reiterated tha
diabetes mellitus is not a contraindication to antenatal corticosteroid treatment
for fetal lung maturation. Women with impaired glucose tolerance or diabetss

who are receiving fetal steroids should have additional insulin according to#
agreed protocol and be closely monitored. s

Women with either insulin-dependent diabetes or gestational diabetes were -
entered into randomized controlled trials (RCTs) of antenatal corticostero®

::efapv..Th.ere Is therefore no evidence from RCTs that antenatal corticosteroé
erapy is either safe or effective in these circumstances.
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R e S

MINDATION  INTRAUTERINE GRO
(M Antenatal sterold mg

be given In
_ Patienty
Krowth restricted fetuses between 2610
\ o0
of gestation. 034 week

Quality of Evidence. Low

SMrength of Recommendation. Strong

QMMARY OF EVIDENCE

 Intracerebral hemorrha

statistically significant.
iwlow-up of thase neonates showed that survival Without disability o
i 2 years was better In the corticosterold group (OR 3.2; 9% ¢
while more growth problems were noted

In the sterold Rroup, no difference
wit noted (n the behavior of neonates randomized to th

® placebo or steroid
poup. Therefors, the benefits of sterold therapy APPeRr 1o outwelgh the
ponsible adverss effacts, More high quality studies are

heeded to determine the
et of antanatal sterold on the outcome of thess neonates.

Long tarm
f handicap

1.1-11.2),

M

MCOMMENDATION
Administration of corticosteroids should not delay the
nead for delivery In a patient with histological and
clinlcally disgnosed chorioamnionivs.
Quality of Evidence; Migh .
Strength of Recommendotion: Strong

WMMARY OF eviDENCE

4 oty "

Nlysis of nine observational studies,!" the use of antanatal steroids

""Mn. ' be sate and was shown 1o reduce adverse neonatal outcomes
Pre

16rm birth assoclated with eharoamnianitis, whether histolagically
*“W( "
Wy diagnosed
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s of clinically apparent chorioammOni :
ence among Cases : - 'ONitig
4 more susceptible to bias, the data among histologic), dia:‘ns
robu.st an ionitis showed significant reduc.tuons in mortality, respirato din%
cho:oa:en and all degrees of intraventricular hemorrhage, | patients%‘
syndro :

While the evid

: taniti id therapy was Wity
; . horioamnionitis, sterol Corre|ay
clinically diagnosed ¢ ; : hemorrhage S Wit

: ventricular he ge and it
reductions only in intra Denventn%
leukomalacia.

o 17 nstitute in 2015 did a subgroup analysis of WOmen .
Z::zﬂ t'::l:,:n iti|SnsindUded in Robert’s® recent meta-a.na|ysis_ Th;ﬂ With
included four trials with a small proporFion of women, with chorioampine.
which ranged from 2% to 33%. They studied yvhether a single course of Steroig,
will decrease neonatal morbidity and mortality. It was reported that there e
no difference between the risk of intrapartum maternal pyrexia (RR 1.00; 95
0.15-6.87) and puerperal sepsis (RR 2.65; 95% Cl 1.18-5.91). For the

outcomes, however, there was note of a significant reduction in the risk
perinatal death (RR 0.48; 95% Cl 0.32-0.72), neonatal death (RR 0.48; 95% 0

0.34-0.68) and respiratory distress syndrome (RR 0.67; 95% C| 0.53-0.84),

It should be emphasized that caution be used in interpreting the evidence of the
two studies. The studies did not mention the temporal relationship between the
administration of the steroids and the onset of chorioamnionitis which may
make application of the findings of the studies less useful. This amount d
evidence is low-grade and cannot be used to form a clinical recommendation.
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Chapter 17
Magnesium sulfate for Neuroprotectig,,

stheleen P. Santiago, MD, FPOGS, FPSUOG, FPSMFM e

Marie C

DEFINITION OF TERMS

o CEREBRAL PALSY - 30% or more delay in gross moto
milestones (e.g. inability to sit without arm support by 9 Sr deve%
by 17 months of corrected age); aberration in muscle tor; s Wi
4+ or absent deep-tendon reflexes, or movement A scus%
posturing or gait asymmetry); or persistence of primitiv " ality (
of protective reflexes™ e *5:!:

e GROSS MOTOR DYSFUNCTION - walking with minimal restriction
%

toe walking or asymmetrical
gait, or not walking ind ently -
group being considered to have substantial gross r:otoredpyesrf' cath, the
unction @

INTELLECTUAL IMPAIRMENT
- score of < 85 o
Index of the Bayley Scale of Infant Deve|0pmem;tg the Mental Developme-

RECOMMENDAT!
ON M i
agnesium sulfate should be administered to wome?

at risk of delive
b
fetal neuroprotgcti::ore 33 weeks age of gestation

?:zlity of Evidence: Moderate
ngth of Recommendation: Strong

SUMMARY OF EVIDENCE



- randomized controlled, double-blinded trial
here 4p to 2 years of age, born to mothers either
ate for the prevention of cerebral palsy, gro

S that followed up
given or not given
S motor dysfunction

i ot al. (ACTOMg594 trial) i.n 2003 studied 1,062 women with babies
_‘ dant 30 weeks gestation and in whom birth was anticipated within 24
”srs. women were rando.mly allocated to either intravenous magnesium
ate (N=535 women, §29 live babies) or an identical volume of saline placebo
N2 women, 626 live babies). The magnesium sulfate dose that was
Mtered was 4 g given over 20 minutes, followed by 1 g/hour for up to 24
hours OF until birth, whichever came first. There were no repeat courses of

tment. The primary endpoints of the study were total pediatric mortality up
a corrected age of two years; cerebral palsy at two years' corrected age; and
e combined adverse outcome of death or cerebral palsy at 2-year follow-up.”?

nthe study of Marret et al. (PreMag trial) in 2006, a total of 573 women whose
nirth was planned or expected within 24 hours with singleton, twin or triplet less
than 33 weeks' gestation were enrolled. Women were randomly allocated to
sither intravenous magnesium sulfate of 4 g or an equal volume of isotonic
wline placebo over 30 minutes. There were no repeat courses of treatment.

Rouse et al. (BEAM trial) in 2008 enrolled women 2,241 women who were at
least 24 weeks gestation but less than 32 weeks at high risk of spontaneous
birth due to ruptured membranes at 22 to 31 weeks gestation, or advanced
preterm labor with dilatation 4-8 cm and intact membranes; or if an indicated
meterm birth was anticipated with 24 hours. They were “randomized in a
double-blind fashion” to either intravenous magnesium sulfate (N=1096 women,
1188 babies) or identical-appearing placebo (N=1145 women, 1256 babies). The
™gnesium sulfate dose was 6 g over 20 to 30 minutes, followed by a
Maintenance infusion of 2 g/hour. If delivery had not occurred after 12 hours
d was no longer considered imminent, the infusion was discontinued and
""‘"_“‘ed when delivery threatened. If at least 6 hours had transpired, another
€ dose was given. Retreatment was withheld if: pre-eclampsia/eclampsia

: ; maternal or fetal condition deteriorated so re-treatment would be
t"m""’"ti“; or if the gestational age had reached 34 weeks. The primary
o~ Was the composite of (1) stillbirth or infant death by one year of ase:
Moderate or severe cerebral palsy as assessed at or beyond two years

%ﬂd age.V)

e srug;
"&uroprot show that there is moderate evidence supporth?g the
Mothers ive effects of magnesium sulfate on the fetus when given t0

3t risk for delive f gestation. The three studies
"vealeg ry before 33 weeks age of ges
that the occurrence of cerebral palsy (OR 0.67, 95% C1 0.52-0.87) and
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% Cl 0.83-1.25) was |
- ent (OR1.02, 95 edy
intellectual i:"?;'tms given. Two stuc.!ie;: sz';fz\t??o;?t e mw:
agnesium jven magnesiu 68,
dvsgf:nction was lower in those B 9% ¢ Ogy
to 0.95).
QUESTION At what age of gestation (AOG) should ™y
” sulfate be given for fetal neuroprotection?
should be given to wom
COMMENDATION Magnesium sulfate nm
N e for imminent delivery from 24 to 33 weeks AQg.
Quality of Evidence: Moderate
strength of Recommendation: Strong
SUMMARY OF EVIDENCE

Women at risk of delivery at the limits of viability are counseled abog
management strategies. If the family decides in favor of neonatal interventios

at this gestational age, magnesium sulfate is administered for neuroprotection
None of the trials mentioned above included pregnancies <24 weeks A0G."*“

The upper limit of gestational age has not been well-studied.® The majorityd
data has been derived from pregnancies <33 weeks.245)

RECOMMENDATION Magnesium sulfate is administered at 4 g intravend

loading dose over 20 minutes and a maintenancé
of 1 g/ hour, at a maximum of 24 hours.

The duration of magnesium sulfate is limited -
maximum of 24 hours, even if delivery h” of
transpired, since this is the maximum duratio?
therapy in the cited studies. 5

Quality of Evidence: Moderate
Strength of Recommendation: Strong
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(NMARY OF EVIDENCE

s heterogeneity in the dosage of ma
te given for

ion. This recommended regi :
roprotection €gimen is likely to
e offect and safety profile than higher-dose 'esime:.( 1'2"2)3\'9 more beneficja|

gnesium sylfa

RECOMMENDATION  The concomitant use of calcium channel blocker and
magnesium sulfate could act synergistically to suppress

muscular contractility, with possible respiratory

depression.®”) Their use together should be done with
caution.

There are no studies that reviewed the effects of
concomitant use of magnesium sulfate and calcium
channel blockers on uterine contractility and possible
uterine atony.

Quality of Evidence: Low
Strength of Recommendation: Weak

SUMMARY OF EVIDENCE

Maternal side effects are increased with concomitant use of magnesium sulfate
0d calcium channel blockers. Magnesium markedly inhibits acetylcholine
felease and its use with calcium channel blockers could theoretically interfere
with neurotransmitter release and muscle contractility.” However, the cla;ae ::
their combined use is sparse; thus, no standard approach has
&tablished. (©
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o 18 .
:::(rapafm Surveillance and Delivery

o Cenizal-Bambalan, MD, FPOGS, FPSMEM, FPSUOG

panna Pauline Chua Ursua, MD, FPOGS, FPSMFM, FPSUOG
\ia, Cresilda Paz B. Salamilao-Sabularce, MD, DPOGS

|, ELECTRONIC FETAL HEART RATE MONITORING VERSUS

INTERMITTENT AUSCULTATION IN PRETERM GESTATIONS

RECOMMENDATION There is no significant difference in the prevalence of
low five-minute Apgar scores, intrapartum acidosis,
intracranial hemorrhage, or frequency of cesarean
section between using electronic FHR monitoring
versus intermittent auscultation on preterm fetuses.

Quality of Evidence: High
Strength of Recommendation: Strong

SUMMARY OF EVIDENCE

The most tommon methods of fetal heart rate (FHR) monitoring are
;"u"‘”"s electronic FHR monitoring (EFM) and intermittent auscultation.
M can be done with an external cardiotocography monitor or an internal
lcalp) lead in which FHR variability and changes from the baseline heart rate
assessed. On the other hand, intermittent auscultation consists of

: ing FHR with either a stethoscope or a Doppler probe for 30 seconds
ly following a contraction. This monitoring must be P‘_!ffom'ed

) 30 minutes during stage | of labor and every 15 minutes during stage
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The American College of Obstetricians' anfi Gy;necologists (Ac.Oc;) Publip
practice pulletin on intrapartum monitoring or.term gestations in 2009
the decision t0 monitor the preterm fetus rgmams vague. Th.ere o
recommendations based on scientific evidence for monitoring e

fetuses during labor.

As the fetal central nervous system develop and mature with increag

gestational age, fetal heart rate patterns changg. The development A
maturation of the fetal central nervous system with increasing gestationg
ages reflect varying FHR patterns. Thus, the definition of a normal fyy

pattern in the preterm remains a challenge.

A multi-centered randomized trial compared the use of electronic Fiy
monitoring versus intermittent auscultation on 246 preterm singleton
pregnancies with fetal weights of 700-1750 g and concluded that there were
no significant differences in the prevalence of low five-minute Apgar scores
intrapartum acidosis, intracranial hemorrhage, or frequency of cesarean
section (P greater than .10) between the two groups. Perinatal or infant
death was associated with 14% of pregnancies with electronic FHR
monitoring and 15% with auscultation.”

Analysis of data from randomized trials comparing these two techniques
show no difference in the rate of intrapartum fetal death rate (approximatdv
0.5 per 1,000 births with either approach) and no difference in Apgar scores
and NICU admissions. Neither approach has resulted in a reduction i
cerebral palsy or incidence of infant neurologic impairment. However,
advantages of EFM have been demonstrated, including 2 reduction i
neonatal seizures and better prediction of fetal acidemia at birth.
decision to do EFM monitoring in the preterm fetus requires discussio”
between the obstetrician and neonatologist considering as well the likelih
of severe morbidity of the preterm fetus.”
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NTERPRETING INTRAPARTUM CARDIOTOCOGRAM
:} OIFFERENT GESTATIONS AND TIMING OF INTERVENTION
A

240 26 Weeks Gestation
Jto 26 Weeks Gestation

RECOMMENDATION Use of EFM necessitates full understanding of the
physiology of the fetal autonomic nervous system of
this gestational age group. Clinical correlation and
cautious interpretation of tracings is warranted.

Baseline FHR in this age group of fetuses is likely to remain at the higher end
of normal (between 150-160 beats per minute) due to the unopposed effect
of the sympathetic nervous system. Although the baseline FHR is expected to
be higher, any rate greater than 160 should be still considered to be
tachycardic and possible causes should be investigated such as administration

of tocolytics (terbutaline) or chorioamnionitis in cases of preterm prelabor
fupture of membranes.!”

Interpretation of baseline variability and cycling is difficult at this age of
gestation because FHR variability may be reduced as a result of impaired
development of the parasympathetic component of the autonomic nervous
stem. Clinical correlation with review of medications is warranted.
Medications such as pethidine, magnesium sulfate and even steroids have
. . 5s0Ciated with reduced fetal heart rate variability. Since variability is an
:::::tor of fetal acid-base balance and absent variability is predict.ive of
e ral ?Sphyxia, instances where variability is persistently reduced without
anation should be viewed with caution.™”

Asq"efaﬁons at this gestation may not be present or may be less frequent

beats s amplitude, with a rise of 10 beats from the baseline rather than 15
mi"ut‘es :)refme, time limits for non-stress testing may be extended up to 50
+ Normal accelerations are usually noted after 25 weeks gestation.
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are common at this gestatiop,

; le decelerations ; : + In
Mild FHR fva:::variabi"w and accelerations, these decelerations gh,
zre::;edc;regd as indicative of hypoxia, and interventions should be avoj

e

lone (1,5) ded
based on this parameter alone.

26 to 28 Weeks Gestation
MENDATION Use of EFM necessitates full understanding of the
physiology of the fetal autonomic nervous System o

this gestational age group. Clinical correlation 3
cautious interpretation of tracings is warranted,

RECOM

FHR tracings within this age group show many similarities to the 24-26 weeks
cohort. After 27 weeks, the frequency of variable decelerations is markedyy
reduced and variability begins to rise to normal levels. The frequency of
accelerations is also likely to increase.

Interpretation of tracings within this age group still warrants caution. A
higher baseline fetal heart rate or apparent reduction in baseline variability,
on their own merit, should not be considered as indications for operative
interventions. However, a combination of abnormalities or an observed
deterioration in the features of the CTG should arouse suspicion of possible

hypoxia and acidosis. Timing of intervention should not be based on the
tracings alone,

Survival in this. group is significantly higher than those between 24-26 weels
Most tertiary Institutions in the Philippines have high survival rates for this
2ge bracket. Since approximately half of those babies who survive ™

dfevelop Iong-.term neurological or developmental defects, the continuous use
of EFM may aid in fetal monitoring during labor. (¥
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A0 32 Weeks Gestation

ENDATION Since baseline FHR and variabili
licoml the term fetus, EFM fetal monit
for this gestational age group.
cautious interpretation of traci

ty are Comparable tg
oring is recommended
Clinical correlation and
Ngs is warranted.

ine FHR in this cohort decreases from the upper limits to normal range
saseline variability of greater than 5 beats per minute (bpm) begins to
develop. Accelerations become more evident but may not necessarily achieve
e 15 beats per minute rise from baseline lasting 15 seconds that is seen in
werm fetuses. Variable decelarative patterns reduce in number and eventually
gsappear. The presence of late decelerations likely represents uteroplacental
msuffiency. Since acidosis may develop more quickly in the preterm or
gowth-restricted fetus, one should therefore have a lower threshold for
ntervention.

Srvival dramatically increases beyond 28 weeks as the fetal organs and
neurological axis matures. Although the National Institute for Health and Care
Excellence (NICE) guidelines on EFM cannot be directly applied to this age
poup, baseline FHR and variability are often comparable to the term fetus.
Hence fetal monitoring is recommended in this gestational group.™

w G n

RECOMMENDATION Continuous EFM in this group is recommended.
Features of CTG classification into non-reassuring and
reassuring according to NICE guidelines and to the
three-tier classification system may be applied in this

gestational age group."”

erm fetus in this cohort
beats from the baseline
decelerations can be
intervention should

Saseline FHR and variability are comparable to the t
*d accelerations with amplitude of greater than 15
¥ an indicator of fetal well-being. Variable and late

fied according to NICE guidelines and appropriate
be taken,
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has lower compensatory mechanisms to intra
develop more quickly, EFM monitoring May be
hypoxia guiding proper timing of ime"'ention Usey

Since the preterm fetus
insults and acidosis May
in identifying intrapartum

SUMMARY

Interpreting EFM tracings in preterm fetuses necessitate an “"demanding ’
the physiology of fetal heart rate and the Qe.veloerent of the
cardiovascular and neurological systems. The ability of preterm fetyse ,,
combat hypoxia may be less than that of a term fetus. Recognition of acidosis
in the preterm fetus is vital to fetal survival and outcome. Women with
gestations between 24-26 weeks should be counseled on the use of grpy R
survival in the group is largely determined by fetal maturity than the mode o
delivery.

Il. ADDITIONAL TESTS OF FETAL WELL-BEING
IN MONITORING A PRETERM FETUS

QUESTION 3

RECOMMENDATION Adjuvants to EFM are fetal scalp blood sampling, feta
pulse oximetry and fetal electrocardiogram (ECG) (5T
Analyzer or STAN). These tests have limited use in the
preterm fetus and need further research.

:eta'l blood sampling involves sampling a small amount of blood from the
etal scalp to measure pH or lactate. This poses potential complications to th®

preterm fetus .which has reduced scalp thickness, immature coagulatio”
system and a wider separation of skuyl| bones.

;etal ;:ulse oximetry optically measures oxygen concentration N fet.al
emoglobin from the fetal head. This method demonstrated no reductio® ¥
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delivery rates and adverse neonatal outcome and is therefore
ve

d obsolete.

G or STAN, detects fetal ST elevations which reflects glycogenolysis
el EC «ic stress. The preterm fetal myocardium has less stored glycogen

wﬂf‘gc:::;d water content, hence, ST analyzer is not recommended prior to
in o (1

VIODE OF DELIVERY OF PRETERM GESTATIONS

RECOMMENDATION There is not enough evidence to evaluate the use of a
policy of planned immediate cesarean delivery for

preterm babies. >

Quality of Evidence: Moderate
Strength of Recommendation: Strong

SUMMARY OF EVIDENCE

Wemer and Savitz et al. studied 2,885 singleton, liveborn vertex neonates

bﬂweenzs to 34 weeks gestation, their mode of delivery and associated

Morbidities and concluded that there was no significant difference in

"aventricular hemorrhage, subdural hemorrhage, seizure, or sepsis
those delivered via cesarean section and vaginal delivery.®

An analysis by Alfirevic, et al., in 2012, involving six studies, concluded that
Was no significant difference between planned immediate cesarean

o ( R;)"g :'anned vaginal delivery with respect to birth injury to infant (risk
O Bigh o 6, 95%, confidence interval (Cl) 0.05-5.62; one trial, 38 women)
3phyxia (RR 1.63, 95% CI 0.84-3.14; one trial, 12 women). The
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twe . d to perinatal ¢

. two groups with regar il
dlffe';emr:‘et (I:Jezg 9829:': 0.07-1.14; three trials, 89 women).®? Was
significa .29,

nce between the cesarean or vaginal delivery 3
ssible birth asphyxia (RR 1.63, 95% Cl 0.84_3.14' ups
ore less than seven at five minutes (RR 0 g3’ 905%
15 women) and no difference in attem;;t, %
1-17.45; one trial, 12 women). at

There was also no differe
in terms of markers of po
trial, 12 women) or Apgar s¢

Cl 0.43-1.60; four trials, 1
breastfeeding (RR 1.40, 95% 0.1

There was also no difference in neonatal fitting / seizures (RR 0.22, 95% g
0.01-4.32; three trials, 77 women), hypoxic ischemic encephalopathy (R

4.00, 95% CI 0.20 to 82.01; one trial, 12 women) or respiratory distress
syndrome (RR 0.55, 95% Cl 0.27-1.10; three trials, 103 women).

On the maternal side, there was no significant difference between the ty,
groups with regard to postpartum hemorrhage. There was a significan
advantage for women in the vaginal delivery group with respect to materng|
puerperal pyrexia (RR 2.98, 95% Cl 1.18-7.53; three trials, 89 women) ang
other maternal infection (RR 2.63, 95% Cl 1.02-6.78; three trials, 103
women), but no significant differences in wound infection (RR 1.16, 95% 0
0.18-7.70; three trials, 103 women), maternal stay more than 10 days (R}
1.27, 95% Cl 0.35-4.65; three trials, 78 women) or the need for blood
transfusion.®
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Chapter 19 : 2 .
Preterm Labor In special Circumstances

Maria Geraldine Assumption Gavina N. Castillo-Torralba, MD, >
EPOGS, FPSMFM, FPSUOG

. NON-O IC ABDOMINAL SURGERY
DURING PREGNANCY AND PRETERM DELIVERY

RECOMMENDATION There is no proven benefit in the routine
administration of prophylactic preoperative tocolysis

to prevent preterm labor in cases of non-obstetric
abdominal operation during pregnancy.

Quality of Evidence: Low
Strength of Recommendation: Weak

SUMMARY OF EVIDENCE

Abdominal surgery performed in the antenatal period for non-obstetric reason
occurs in approximately 2% of pregnant women.#? The most common
operation in such cases is appendectomy followed by cholecystectomy. The®
are limited data to base recommendations since it is difficult to conduct
randomized trials in these conditions. Manipulation of the uterus during 5“"?"
for these procedures, especially during the third trimester, may causé uterf®
contractions that may lead to preterm labor and delivery. This is the reason o
the common practice of administering intravenous tocolytics Prior w it
scheduled operation. However, there is no proven benefit to Pfop_hwa

tocolytics prior, during or after surgery in any age of gestatio

appendectomy and cholecystectomy. Tocolysis will be indicated in theSfd 0
only if uterine contractions occur.’) Retrospective studies aré limit odd
conflicting on this topic. Allen et al. conducted a retrospective study (pet oné
17 years) of pregnant patients who had an abdominal operatio” :ywi‘

institution.) The most common postoperative complication if this stV
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wre 1abor, which occurred in 19 patients (21%
rocolytics Was started without fetal loss.® |n, ¢
of Hunt et al., tocolysis with intravenous
e effect ON the incidence of preterm deliv
ats who underwent non-obstetric abdominal

to assess the indications and limitations of

dominal surgery during pregnancy.

). 9n 16 of these patients
ontrast to the retrospective'
magnesium sulfate hag no
€ry among the 57 pregnant
surgery.® More studies are
tocolytics for non-obstetric

ECOMMENDATION Laparoscopic appendectomy or cholecystectomy
during pregnancy is associated with a higher preterm
birth rate compared with open exploratory
laparotomy. However, it is not clear if this increase
resulted from the procedure itself or from other
factors related to the disease requiring surgery.

Quality of Evidence: Low
Strength of Recommendation: Weak

UMMARY OF EVIDENCE

Many studies report advantages of laparoscopy over laparotomy for non-
dstetric abdominal surgery during pregnancy. These include decrease in fe.tal
"spiratory depression because there is lesser need for maternal postoperative
walgesics, fewer wound infections and less manipulation of the uterus to obtain
visualization.’® Additional advantages of laparoscopy include a shor.ter
al stay and decrease risk of thromboembolic events.'”) However, ute:nle
Oration is a major complication of laparoscopy during pregnaqcvuzh;’ch :
1o occur when the trocar is introduced into the abdominal cavity™. tf!crar
M0 RCTs comparing laparoscopy versus open exploratory lapar:tﬁ\éinh
1 ectomy or cholecystectomy during pregnancy: Ihe Bex Oftp.raen:wsas (RR
r after laparoscopic appendectomy according to one ek ther meta-
:_95% Cl 0.78-1.76), but significantly lower according to anooscopy e

% (2.1% vs. 8.1%, p<0.0001)."" For cholecystectomy, hs:rrsus 2 in 69
m with a higher preterm birth rate (6 . 8: Zsi'ports the other

However, it is difficult to determine in the
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nesthesia or the disease itself) ag the

fa
contributory factors (e.g. VP2 2 the surgical approach done. al
cause of preterm labor aside from
II. PLACENTA PREVIA
inistered to control prese.
UESTI should tocolytics be adm Pretery,
auesmar? labor in patients with placenta previa who 4,
bleeding? .
-
RECOMMENDATION  The routine use of tocolytics in the management
patients with bleeding placenta previa is pg
recommended because of the lack of proven benefits
and the known risk of possible adverse effects,
Quality of Evidence: Moderate to Low
Strength of Recommendation: Weak
SUMMARY OF EVIDENCE

Placenta previa is an obstetric complication presenting as painless vaginal
bleeding in the third trimester because of the abnormal location of the placenta
near or covering the internal cervical os. Bleeding in cases of placenta previa
may also be triggered by uterine contractions, which may promote placental
separation. This has prompted the use of tocolytics to control the preterm labor
and therefore to stop the acute bleeding episode with the goal of preventing
preterm birth of the fetus. Preterm labor in patients with placenta previa is
managed depending on the age of gestation, severity of bleeding and the stats
of the mother and the fetus. An actively bleeding placenta previa is a potentia
obstetric emergency. However, if both the patient and the preterm fetus are
stable and there is no persistent active bleeding, management favors close
observation. There is controversy regarding the role of tocolytics in the setting
of hemorrhage due to placenta previa. Tocolytics have been reported 10 be
;’:;f:;r';'e:'e“ed stable cases of previa to prolong the pregnancy to enable

growth and maturation. Limited use of tocolytics even in the settiné

of bleeding placenta previa i 3
is usually done to complete ante
corticosteroids."*? ! :

use

The latest systematic review of Morfaw published in 20182 evaluated th¢ ;

of tocolytics in pregnant patients with symptomatic bleeding placent? previé:
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M 0 significant effect op prol.ongation of pregnancy and other maternal
eonatal outcomes. Ir\ this review, there Was no significant difference in
i~ prolongation with the use of tocolytics in cases of bleeding placenta
"‘“’(‘:ean difference [MD] 11.51 days; 95% Cl, - 1.75, 24.76; 3 trials, 253
ats; low certainty evidence). Tocolytic agents had no significant effect
Fsaﬁonal age at delivery (MD 0.33 weeks [95% Cl - 1.53, 2.19]: 2 trials, 169
Y ants, moderate certainty evidence), birth weight (MD 0.12 kg [95% CI -
fﬁ kgl: 2 trials, 169 participants, moderate certainty evidence), risk of
genature delivery (risk ratio [RR] 1.04; 95% CI 0.56, 1.94): 2 trials, 169
. low certainty evidence), risk of repeat vaginal bleeding (RR 1.05
@ 0.73, 1.51): 2 trials, 169 participants, moderate certainty evidence).
racolytics had no significant effect on the risk of perinatal death (risk difference
w0}: 0.00 [95% Cl - 0.04, 0.03]: 2 trials, 169 women; low certainty evidence),
wmber of days of maternal hospitalization (MD 0.60 days [95% CI - 0.79, 1.99]:
1 yial, 109 women; low certainty evidence), risk of fetal admissions into
sonatology (RR 1.30 [95% CI 0.80, 2.12]: 1 trial, 109 participants, low certainty
sdence) and on the duration of stay in neonatology units (MD 0.70 days [95%
0-5.26, 6.66): 1 trial, 109 participants, low certainty evidence). ** The cautious
- we of tocolytics in cases of bleeding placenta previa as recommended by the
| byl College of Obstetricians and Gynaecologists (RCOG) should be
raonsidered."? There is not enough evidence to recommend routine tocolytic
e for this indication.
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riviable Birth: An Obstetrical pers

" 11 igor, D, FPOGS, FPSMEM, FPSUOG

pective

mately 0.5% of all births occur before the third tri iori
| nata deaths and more than 40% of infant deaths r::i‘te;::;\ ':N:Jorlty =
oy deliveries. Families and health care teams are confronted with LN
dM challenging decisions when delivery is anticipated near th:I)ia?tl?f
aoiity. periviable birth is delivery occurring from 20 0/7 weeks to 25 6/7

geeks of gestations.

xorate pregnancy dating is of great importance in the periviable period. The
wst estimate of age of gestation (AOG) should be used for counseling and

gcsion-making.

ohstetric interventions considered in pregnant women at risk of periviable
glivery include treatments to delay delivery and efforts to improve newborn
atcome should delivery be inevitable. Specific circumstances dictate the
yeatment / interventions.

L ANTENATAL CORTICOSTEROIDS (ACS)

MENDATIONS e Antenatal corticosteroid therapy is recommended
for gestational ages 24 0/7 to 25 6/7 weeks.

Quality of Evidence: Moderate
Strength of Recommendation: Strong

therapy may be

e Antenatal corticosteroid 23 0/7 to 23 6/7

considered in gestational ages
weeks.



e Antenatal corticosteroid  therapy |

recommended for gestational ages 20 0/7 ygq k:?
21 6/7 weeks and 22 0/7 weeks t0 22 6/7 weey, 0

Quality of Evidence: High
strength of Recommendation: Strong

SUMMARY OF EVIDENCE
A. Antenatal Corticosteroids Versus Placebo or No Treatment
(22 to 25 weeks Age of Gestation)

This is a prospective multicenter cohort study of 10,541 infants born at 22 1o 2%
weeks AOG in the USA. The primary outcomes were effect on death o
childhood neurodevelopment impairment. The results showed:

e Hospital deaths were significantly lower in exposed infant born at 23
weeks (adjusted odds ratio [aOR] 0.49; 95% confidence interval ()]
6.39-0.61), 24 weeks (aOR 0.64; 95% Cl 0.54-0.76) and 25 weeks (aOR
0.57; 95% Cl 0.48-0.69).

e No effect on infants born at 22 weeks as far as hospital deaths is
concerned (OR 0.61; 95% CI 0.3-1.07); this may be due to smaller size
included in this group.

e Long-term morbidity after 18 to 22 months follow-up

o Intact survival was higher in steroid exposed infants (35.8% vs.
18.5%, aOR 1.66; 95% Cl 1.46~1.90)

o Death or neurodevelopmental impairment was also significantly
less frequent in preterm babies born at 23 to 25 weeks AOG but
not those born at 22 weeks.

* The study failed to demonstrate any reduction in chronic lung diseases
or bronchopulmonary dysplasia.

* Subgroup analyses demonstrated that the effect was significant in all

subgroups except small-for-gestational age (SGA) infants and mother
with hypertension and pre-eclampsia.

B. Antenatal Corticosteroids for Neonates Born Before 25 weeks -
A Systematic Review & Meta-analysis

Aﬁmeta-analysis published by Deshmukh®@ in 2017 assessed neonatal outcomes
:a r:’r apte:atal corticos'teroid administration. Eight (8) high-quality "
omized controlled trials (RCT) were reviewed. No RCTs were included.
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alysis concluded that exposure to antenatal corticos
, decrease in mortality and intraventricular he

tricular
sw qualltY €

teroids is associated
morrhage (IVH) or

leukomalacia (PVL) in neonates born before 75 weeks (moderate

vidence). The following were the results:

Decrease in mortality among infants given steroids
(N=10,109; OR 0.47 (0.39-0.56) p< 0.00001)

Level of Evidence: Moderate

Decrease in severe intraventricular hemorrhage (IVH) and
periventricular leukomalacia (PVL) in neonates born <25 weeks
but given steroids

(N =5,084; OR 0.71 (0.61 - 0.82) p< 0.00001)

Level of Evidence: Low

No significant difference in chronic lung disease
(N=4,649; OR 1.19 (0.85 - 1.65) p>0.31)

Level of Evidence: Low

No significant difference in necrotizing enterocolitis (NEC)
(N=5,403; OR 0.95 (0.76 - 1.19) p20.65)

Level of Evidence: Low

Mortality was comparable in neonates born at 22,23 0r 24
weeks

C Large Cohort Study — Neonates Network of Japan®

Te study reviewed 11,607 preterm births from 87 tertiary care center (those
telvering in the periviable period). The results showed:

* Antenatal corticosteroids significantly improved fetal survival and

reduced the frequency of severe intraventricular hemorrhage
Although ACS treatment was effective in decreasing respiratory distress

$Yndrome, surfactant use, and duration of 02 use in preterm infan'ts
born between 24 and 29 weeks of gestation, it was not as effective in

the 22.

to 23-week group.

ACS treatment was extremely effective at decreasing both IVH and

severe IVH in preterm infants at the gestational age of 24 to 29 weeks
. but not in infants born at <24 weeks of gestation.
'&@ were no improvements in chronic lung disease, patent ductus
arteriosus and necrotizing enterocolitis
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| @ performed a systematic review to