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ABSTRACT

ABSTRACT

Objectives: to evaluate the effect of dexamethasone on labor duration and
to establish whether dexamethasone plays a role in shorting the duration interval
between initiation of labor induction and beginning of the active phase of labor in
primigravida full-term pregnancy.

Study design: Case control study included 120 primigravidae with full-
term pregnancy classified into two groups: group | (cases) included 60 women
assigned to receive a single 8-mg dose of dexamethasone intra-muscular and
group Il (control) included 60 women will not receive dexamethasone or any
other cervical ripening agent.

Results: The interval between initiation of labor induction and beginning
of active phase of labor was shorter in the dexamethasone than in the control
group (2.54+0.94 hours vs. 3.59+0.86 hours; p=0.001). Dexamethasone group
shows shorter duration of active phase of labor than control group (4.82+0.56
hrs. vs. 5.12+0.58 hrs.). Dexamethasone group shows shorter duration of first
stage of labor than control group (7.35+£1.15 hrs. vs. 8.69+1.09 hrs.).
Dexamethasone group shows faster rate of cervical dilatation than control group
(1.37£0.18 cm/hr. vs. 1.28+0.17 cm/hr.). Dexamethasone group shows shorter
duration of second stage of labor than control group (25.09+£12.99 minutes vs.
30.73£12.96 minutes). Oxytocin requirement in dexamethasone group was less
than in control group (5.35£1.49 hrs. vs. 5.97+1.34 hrs.).

Conclusions: The administration of dexamethasone found to shorten labor
duration.

KEYWORDS:
Dexamethasone; post-term pregnancy; induction of labor.



INTRODUCTION

INTRODUCTION

Induction of labor refers to the process of artificially initiating
uterine contractions prior to their spontaneous onset to effects progressive
effacement and dilatation of the cervix and ultimately, delivery of the baby
(Hayman, 2010).

Induction of labor is one of the most common interventions practiced
in modern obstetrics. In the developed World, the ability to induce labor
has contributed to the reduction in maternal and perinatal mortality and
morbidity (Subramanian and Penna, 2009).

The goal of labor induction is to stimulate uterine contractions before
the spontaneous onset of labor, resulting in vaginal delivery. The benefits
of labor induction must be weighed against the potential maternal and fetal
risks associated with this procedure. When the benefits of expeditious
delivery are greater than the risks of continuing the pregnancy, inducing
labor can be justified as a therapeutic intervention (Barclay, 2009).

The success of induction and labor progression is dependent on the
condition of the cervix before induction initiation (Barclay, 2009).

In primigravidae, the mean time taken from induction to delivery is
between 15 and 20 hours, of which up to 12 hours is spent in the cervical
ripening phase before labor itself starts (Stitely et al., 2000).

About 10 percent of pregnancies may be prolonged. In general, the
longer the truly post-term fetus stays in the uterus, the greater the risk of a
severely compromised fetus and newborn infant. Therefore of major
importance in handling compromised postdate pregnancies is the use of a
suitable method of labor induction (Petraglia et al., 2003).



INTRODUCTION

A prolonged gestation is more likely to occur when the fetus has
congenital adrenal hyperplasia caused by 2l-hydroxylase deficiency, which
may be due to an impaired cortisol production (O'Sullivan et al., 2007).

Glucocorticoids are now known to play key roles in fetal maturation
for example in maturation of the lung in anticipation of extra-uterine life
and in several species appear to be mediators in the initiation of labor. In
humans, the placenta synthesizes CRH, and the exponential rise of this
hormone in maternal plasma correlates with the timing of birth (Falah N et
al., 2014).

Glucocorticoids derived from the maturing fetal hypothalamus-
pituitary-adrenal axis play a crucial role in triggering parturition (Challis et
al., 2005).

Different studies have shown the paracrine and autocrine effects of
corticosteroids on the human uterus, and receptors for these agents have
been detected on the human amniotic membranes (Kavanagh et al., 2006).

The corticotrophin-releasing hormone (CRH), which has been
identified in various organ systems, including the female reproductive
system, is the principal regulator of the hypothalamic-pituitary-adrenal
axis. Circulating placental CRH is responsible for the physiologic
hypercortisolism of the latter half of pregnancy and plays a role in the onset
of labor (Kalantaridou et al., 2007).

During pregnancy, large amounts of CRH are released from the
placenta and fetal membranes. An increment in plasma CRH concentration
occurs during spontaneous labor, with peak value at vaginal delivery (Riley
& Challis, 2003). Placental CRH is also released into the fetal circulation,
dehydroepiandrosterone and in vitro CRH directly stimulates sulfate
(DHEA-S) production from the fetal zone of the fetal adrenal (Sirianni et
al., 2005).
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This increase in fetal zone activity correlates with rising levels of
maternal estrogen levels through the conversion of DHEA-S to estrogens
within the placenta. The increase in the maternal estrogen to progesterone
ratio may promote the expression of contraction-associated proteins in the
myometrium, thus facilitating the initiation of parturition (Mastorakos and
Ilias, 2003).

Cortisol increases the production of prostaglandins in the fetal
membranes by either up regulating prostaglandin synthesis (PGHS-2)
levels or down regulating 15-hydroxy prostaglandin dehydrogenase
(PGDH) (Patel et al., 1999).

It has been very well recognized that increased prostaglandin (PGE;
and PGF;,) biosynthesis as a result of inflammation-like responses in
intrauterine tissues is one of the key events leading to parturition in both
term and preterm human labor because these compounds evoke uterine
contractions as well as cervical softening and effacement (Kang et al.,
2006).

Human fetal membranes are generally regarded as the major sources
of prostaglandins at the end of pregnancy. However, it is not clear whether
SP-A affects prostaglandin synthesis in human fetal membranes (Kang et
al., 2006).

Therefore, glucocorticoids also play an important role in human
parturition. This cascade of events initiated by glucocorticoids may play an
important role in the positive feed-forward mechanisms.
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To establish whether a single dose of dexamethasone (8mg) intra-
muscularly plays a role in shorting the duration interval between initiation
of labor induction and beginning of the active phase of labor in
primigravida full-term pregnancy.
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Chapter 1: Glucocorticoids & Human Parturition

CHAPTER 1

GLUCOCORTICOIDS AND
HUMAN PARTURITION

Hormones normally produced by the adrenal cortex include
hydrocortisone (cortisol) and some androgens and estrogens; the synthesis
and release of which is controlled by the hypothalamic-pituitary system,
and aldosterone, whose biosynthesis is largely dependent on the renin-
angiotensin system (Diana, 2012).

The glucocorticoids have widespread actions on intermediate
metabolism, affecting carbohydrate and protein metabolism as well as a
potent regulatory effect on our endogenous 'defense’ reactions such as the
innate and acquired immune response. The adrenal gland secretes a mixture
of glucocorticoids, but the main hormone in humans is hydrocortisone
(also, confusingly, called cortisol), but in rodents corticosterone
predominates (Rang et al., 2012).

Positive feedback loop involving glucocorticoids, pro-inflammatory
cytokines, prostaglandins (PGs), surfactant protein-A (SP-A) and 11pB-
hydroxysteroid dehydrogenase (11B-HSD1) is formed locally in human
fetal membranes towards term or in preterm labor. This positive feedback
loop would produce abundant biologically active glucocorticoids and PGS
in fetal membranes or amniotic fluid, which would ultimately promote fetal
organ maturation and initiate parturition (Myatt and Sun, 2010).

Synthesis:

The hormones of the adrenal cortex are steroids derived from
cholesterol. The rate-limiting step in adrenal hormone biosynthesis is the
modification of cholesterol to pregnenolone by side-chain cleavage
enzyme. From this step, pregnenolone metabolism can be directed toward
the formation of aldosterone, cortisol, or androstenedione. The flux of
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