 EARLY PREGNANCY LOSS
Definition
· Early pregnancy loss: The termination of pregnancy before 20 weeks' gestation or with a fetal weight of <500 g.
· Spontaneous abortion (SAB): Pregnancy loss before 20 weeks' gestation, as based on last menstrual period
· Habitual or recurrent abortion: 3 or more consecutive SABs
· Stillbirth: Pregnancy loss after 20 weeks' gestation (Neonatal loss is the death of a liveborn fetus)
· Chemical pregnancy loss: Loss of a biochemically evident pregnancy
Epidemiology

· Early pregnancy loss is unfortunately the most common complication of human gestation, occurring in at least 75% of all women trying to conceive. 

· Most of these losses are unrecognized and occur before or with the next expected menses. 

· Of those that are recognized, 15-20% are spontaneous abortions (SABs) or ectopic pregnancies diagnosed after the pregnancy is clinically recognized. 

· Approximately 5% of couples trying to conceive have 2 consecutive miscarriages, and approximately 1% of couples have 3 or more consecutive losses

· The incidence of spontaneous miscarriage is 10-15%, whereas the rate of recurrent miscarriage is 3-5%.

· Most studies demonstrate a spontaneous miscarriage rate of 10-15%. 

· However, the true rate of early pregnancy loss is close to 50% because of the high number of chemical pregnancies that are not recognized in the 2-4 weeks after conception. 

· Most of these pregnancy failures are due to gamete failure (e.g. sperm or oocyte dysfunction).

· The likelihood for an SAB increases with each successive abortion

· Data from various studies indicate that, after 1 SAB, the baseline risk of a couple having another SAB is approximately 15%. 

· However, if 2 SABs occur, the subsequent risk increases to approximately 30%. 

· The rate is higher for women who have not had at least 1 liveborn infant. 

· Several groups have estimated that the risk of pregnancy loss after 3 successive abortions is 30-45%.

· Therefore, controversy exists regarding how many pregnancy losses should occur before a diagnostic evaluation is considered. 

· One could argue that the diagnostic evaluation should be performed after 2 losses rather than 3 because diagnostic yields after 2 versus 3 miscarriages are identical
Etiology

· The etiology of early pregnancy loss is varied and often controversial. 

· More than 1 etiologic factor is often present. 
· The gestational age at the time of the SAB can provide clues about the cause. 

· For instance, nearly 70% of SABs in the first 12 weeks are due to chromosomal anomalies. 

· However, losses due to antiphospholipid syndrome (APS) and cervical incompetence tend to occur after the first trimester.
· The most common causes of recurrent miscarriages are as follows:

Genetic causes 

· Examples: Mendelian disorders, Genetic translocations, Multifactorial disorders, Chromosomal inversions and Sex-chromosome aneuploidies

· Most spontaneous miscarriages are caused by an abnormal (aneuploid) karyotype of the embryo. 

· At least 50% of all first-trimester SABs are cytogenetically abnormal.

· Recurrent miscarriage may result from 2 chromosomal abnormalities: (1) a structural abnormality derived from 1 parent or (2) the recurrence of a numerical abnormality, which is usually not inherited

· Management: For couples who have had an SAB due to a suspected genetic cause, the standard of care is to offer genetic counseling.

· Couples who have had SABs can use assisted reproductive technology and PGD to improve their fertility. 

· Preimplantation diagnosis PGD entails IVF, removal of a blastomere (cell) from the developing embryo for genetic analysis, and implantation into the uterus of only those embryos that are genetically normal
Immunologic causes 

· Autoimmune abnormalities: Recurrent pregnancy loss is associated with autoimmune diseases. 
· In specific terms, systemic lupus erythematosus (SLE) has been implicated in increasing the rate of miscarriage and pregnancy loss as associated with antiphospholipid antibodies (APLAs)

· Three other factors that are predictive are disease before conception, an onset of SLE during pregnancy, and underlying renal disease

· Antinuclear antibodies (ANAs) have been associated with recurrent pregnancy loss, even in patients without evidence of overt autoimmune disease.
· Therapy: Anticoagulant treatments, such as aspirin, heparin, intravenous immunoglobulin interleukin (IL)-3, and ciprofloxacin, are effective therapies
· Alloimmune causes: When the maternal immune response to antigens of placental or fetal tissues is abnormal, SAB can result. 

· Human leukocyte antigen (HLA) sharing has been reported as such an alloimmune response. 

· HLA sharing is a condition in which the normal process that allows for the creation of maternal blocking antibodies in pregnancy is decreased.
Anatomic causes 

· Examples: Hemiuterus (unicornuate uterus), Bicornuate uterus, Diethylstilbestrol-linked condition, Acquired defects (e.g. Asherman syndrome), Incompetent cervix, Leiomyomas and Uterine polyps

· Anatomic uterine defects are known to cause obstetric complications, including recurrent pregnancy loss, preterm labor and delivery, and malpresentation. 

· Therefore, a uterine malformation should be considered in any woman with recurrent pregnancy loss
· Uterine müllerian anomaly: The most common uterine defects include septate, bicornuate, and didelphic uteri. 
· The unicornuate uterus is least common. 
· Bicornuate and unicornuate uteri are frequently associated with second-trimester loss and preterm delivery. 
· The highest rate of reproductive losses are found in bicornuate uteri (47%) compared with unicornuate uteri (17%). 

· Uterine septum (the anomaly most common associated with pregnancy loss) 

· In addition to müllerian anomalies, other anatomic causes of recurrent pregnancy loss to consider for include diethylstilbestrol exposure related-anomalies, Asherman syndrome, incompetent cervix, leiomyomas, and uterine polyps.

· Management: Imaging studies of choice include hysteroscopy, hysterosalpingography (HSG), and vaginal ultrasonography. 
· Findings may be confirmed with MRI. 
· For instance, a banana-shaped cavity with a single fallopian tube is the most common finding in a unicornuate uterus. 
· Prophylactic cervical cerclage should be considered in patients with a unicornuate uterus.

· Surgical correction of uterine anatomic abnormalities has not been shown to benefit pregnancy outcomes in a prospective controlled trial. 

· However, data from uncontrolled retrospective reviews have suggested that resection of the uterine septum increases delivery rates (70-85% in 1 study).
Infectious causes 

· Organisms implicated with SAB include the following:

· Bacteria: Listeria monocytogenes, Chlamydia trachomatis, Ureaplasma urealyticum,Mycoplasma hominis and Bacteria causing vaginosis and Spirochetes -Treponema pallidum
· Viruses: Cytomegalovirus (CMV), Rubella, Herpes simplex virus (HSV), (HIV), Parvovirus

· Parasites: Toxoplasma gondii, Plasmodium falciparum, 
· Different theories have been postulated to explain exactly how an infectious agent leads to miscarriage. 

· These include the following:
· Toxic metabolic byproducts, endotoxin, exotoxin, or cytokines may have a direct effect on the uterus or the fetoplacental unit

· Fetal infection may cause fetal death or severe malformation incompatible with fetal viability

· Placental infection may result in placental insufficiency, with subsequent fetal death

· Chronic infection of the endometrium from ascending spread of organisms (e.g. M hominis, Chlamydia organisms, U urealyticum, HSV) from the lower genital tract may interfere with implantation

· Amnionitis in the first trimester may play a role similar to chorioamnionitis in the third trimester, resulting in preterm labor (related to various common gram-positive and gram-negative bacteria, L monocytogenes).

· Induction of a genetically and anatomically altered embryo or fetus may occur because of viral infection (e.g. rubella, parvovirus B19, CMV, chronic CMV, coxsackievirus B, varicella-zoster, HSV, syphilis, Lyme disease) during early gestation

· T pallidum is known to cause stillbirth and abortion in the second trimester.

· Lyme disease (which is due to Borrelia burgdorferi) can result in stillbirth and fetal infection.

· CMV is associated with random miscarriage but not recurrent miscarriage

· Primary HSV infection has been associated with SAB, and chronic HSV infection is a possible cause of recurrent abortion (especially in a patient who is immunocompromised).

· Malaria due to P falciparum during pregnancy is associated with SAB, stillbirth, low birth weight, and prematurity

· Primary toxoplasmosis can lead to miscarriage and stillbirth.
Environmental causes
· Isotretinoin (Accutane), a retinoic acid used to treat severe acne, is associated with SAB

· the relationship between exposure to trace concentrations of waste anesthetic gases in the operating room and the possible development of adverse health effects has been a concern for many years

· Maternal exposure to tobacco and its effect on reproductive outcomes has been the subject of many studies. 

· Cigarette smoke contains hundreds of toxic compounds. 

· Nicotine is thought to have vasoactive actions and is thought to reduce placental and fetal circulation. 

· Carbon monoxide depletes both fetal and maternal oxygen supplies, and lead is a known neurotoxin. 

· Maternal smoking appears to only slightly increase the risk of SABs

· Maternal exposures to excess alcohol and coffee consumption were reported to be associated with an increased risk for SAB

· Therapy: Encourage life-style changes and counseling for preventable exposures.
Endocrine causes

· Ovulation, implantation, and the early stages of pregnancy depend on an integral maternal endocrine regulatory system.

· Diabetes mellitus: However, women with diabetes with high glycosylated A1c levels in the first trimester are at a significantly increased risk of both miscarriage and fetal malformation.

· Women with insulin-dependent diabetes with inadequate glucose control have a rate of SAB 2-3 times higher than that of the general population of women

· Thyroid dysfunction: No direct evidence suggests that thyroid disease is associated with recurrent miscarriages. 
· However, the presence of antithyroid antibodies (to thyroid antigens thyroglobulin and thyroid peroxidase) may represent a generalized autoimmune abnormality rather than a specific thyroid dysfunction.

· Low progesterone levels: Progesterone is the principal factor responsible for the conversion of a proliferative to a secretory endometrium, rendering the endometrium receptive for embryo implantation. 

· Since then, low progesterone levels have been assumed to be associated with miscarriage
· Luteal-phase defects: Luteal support remains critical until approximately the seventh week of gestation, at which time the placental trophoblast has acquired enough steroidogenic ability to support the pregnancy. 

· In patients in whom the corpus luteum is removed before the seventh week, miscarriage results. 

· If progesterone is given to these patients, the pregnancy is salvaged.

· This disorder was characterized by inadequate endometrial maturation resulting from a qualitative or quantitative disorder in corpus luteal function, which has been reported in 23-60% of women with recurrent miscarriage.
Hematologic defects

· Many recurrent miscarriages are characterized by defective placentation and microthrombi in the placental vasculature.

· Pregnancy is a hypercoagulable state because of an increase in the levels of procoagulant factors, a decrease in the levels of naturally occurring anticoagulants, and a decrease in fibrinolysis.

· Levels of factors VII, VIII, X, and fibrinogen increase during a normal pregnancy, as early as 12 weeks' gestation. 

· This increase in factors is not balanced by an increase in anticoagulants (i.e. antithrombin III, proteins C and S). 

· In fact, protein S levels decrease by 40-50%. 

· Antithrombin III and protein C levels remain constant. 

· Fibrinolytic activity is also altered, with levels of plasminogen activator inhibitor-1 (PAI-1) and plasminogen activator inhibitor-2 (PAI-2) progressively increasing during pregnancy. 
· PAI-1 is produced by endothelial cells and inhibits release of plasminogen activator. 
· PAI-2 is produced by the trophoblast and helps regulate placental growth. 

· Platelet activation increases and contributes to the prothrombic state of pregnancy, as reflected by an increase in platelet production of thromboxane and decreased platelet sensitivity to the antiaggregation effects of prostacyclin. 

· The hemostatic changes in pregnancy favor coagulation
· Low-dose aspirin 60-150 mg/d irreversibly inhibits the enzyme cyclooxygenase in platelets and macrophages
