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Abstract

Pregnancy loss, especially recurrent miscarriage, is a complex condition with
multifactorial causes. Among these, hormonal insufficiency — primarily
progesterone deficiency — plays a critical role in early pregnancy failure. This
article examines the physiological role of hormones in pregnancy maintenance,
mechanisms leading to hormonal insufficiency, diagnostic approaches, clinical
manifestations, and therapeutic interventions. Understanding hormonal dynamics is
essential for effective management and improved pregnancy outcomes.
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Introduction

Pregnancy loss affects approximately 15-20% of clinically recognized pregnancies
worldwide (Practice Committee of the ASRM, 2013). Recurrent pregnancy loss
(RPL), defined as two or more consecutive pregnancy losses, affects 1-5% of women
(Branch et al., 2010). While chromosomal abnormalities, uterine anomalies, and
immunological disorders are well-recognized causes, hormonal insufficiency
remains a significant, potentially modifiable factor.

Progesterone, the key hormone secreted initially by the corpus luteum and later by
the placenta, is essential for preparing and maintaining the endometrium to support
the embryo. Insufficient progesterone secretion or action disrupts the uterine
environment, leading to implantation failure or early miscarriage (Graham & Clarke,
1997). This article aims to provide a comprehensive review of hormonal
insufficiency’s role in pregnancy loss, highlighting recent advances in diagnostics
and treatment.

Physiological Role of Hormones in Pregnancy
Progesterone

Progesterone is crucial from ovulation to delivery. It induces decidualization of the
endometrium, suppresses uterine contractions, modulates immune tolerance, and
promotes angiogenesis in the developing placenta (Jones et al., 2006). Corpus
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luteum function is vital during the first 7-10 weeks of pregnancy, after which the
placenta assumes progesterone production (Gellersen & Brosens, 2014).

Other Hormones

. [Estrogen: Works synergistically with progesterone to maintain endometrial
thickness and blood flow (Bulun, 2009).

« Human Chorionic Gonadotropin (hCG): Supports corpus luteum
progesterone production during early pregnancy (Cole, 2010).

« Prolactin: Modulates immune responses and endometrial receptivity
(Menzies et al., 2014).

Pathophysiology of Hormonal Insufficiency in Pregnancy Loss
Hormonal insufficiency can occur due to:

. Luteal phase defect (LPD): Inadequate corpus luteum progesterone
secretion.

. Placental dysfunction: Delayed placental takeover leads to progesterone
deficiency.

« Hormone receptor defects: Altered progesterone receptor function impairs
endometrial response.

. Endocrine disorders: Conditions such as polycystic ovary syndrome
(PCQOS), thyroid dysfunction, and hyperprolactinemia can disrupt hormone
balance (Practice Committee of ASRM, 2012).

LPD leads to a poorly developed decidua incapable of sustaining embryo
implantation, causing early miscarriage (Coomarasamy et al., 2011).

Clinical Presentation and Diagnosis
Clinical Signs

« Recurrent early pregnancy losses (before 12 weeks gestation).
« Menstrual irregularities.
« Luteal phase spotting or short luteal phase (<10 days).

Diagnostic Modalities

« Serum Progesterone Levels: Measured during the mid-luteal phase or early
pregnancy. Levels <10 ng/mL suggest insufficiency (Coomarasamy et al.,
2015).

. Endometrial Biopsy: Histological dating of endometrium to detect LPD;
now less commonly used due to invasiveness and variability (De Ziegler et
al., 1998).

« Ultrasound: Evaluates corpus luteum morphology and pregnancy viability.
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« Hormonal Profile: Assessment of thyroid function, prolactin, LH/FSH ratio
for underlying disorders.

Therapeutic Approaches
Progesterone Supplementation
Widely used to manage hormonal insufficiency:

. Forms: Vaginal suppositories, intramuscular injections, oral tablets.

. Efficacy: Meta-analyses show progesterone reduces miscarriage rates in
women with RPL and confirmed progesterone deficiency (Haas & Ramsey,
2019).

« Timing: Usually started from ovulation or positive pregnancy test and
continued until 10-12 weeks gestation.

Adjunctive Treatments

« Estrogen supplementation may be considered in some cases.

« Treatment of underlying endocrine disorders: e.g., thyroid hormone
replacement.

. Lifestyle modifications: Weight optimization, smoking cessation, stress
reduction.

Discussion

Hormonal insufficiency is a critical and potentially treatable cause of pregnancy
loss. However, diagnostic challenges exist due to fluctuating hormone levels and the
absence of standardized diagnostic criteria (Winger & Reed, 2011). Progesterone
therapy remains the cornerstone of treatment but requires individualized patient
assessment.

Recent advances in understanding progesterone receptor polymorphisms and
endometrial receptivity may pave the way for targeted therapies. Further randomized
controlled trials are needed to determine the most effective progesterone
formulations and treatment protocols (Coomarasamy et al., 2015).

Conclusion

Hormonal insufficiency, particularly progesterone deficiency, significantly
contributes to pregnancy loss. Early diagnosis and progesterone supplementation
can improve pregnancy outcomes. Ongoing research will help refine diagnostic tools
and therapeutic strategies to better support women experiencing recurrent pregnancy
loss.
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