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Amenorrhea

Progesterone challenge test
1( vs. 2( Amenorrhea

· 1.8-3% prevalence of amenorrhea

· 20% of women with infertility

· Primary amenorrhea 

· Absence of menstruation by the age of 14 with signs of delayed secondary sexual development 

· Endocrine evaluation indicated if amenorrheic until age 16, even though secondary sexual development appears normal 

· Functional definition used as a general guideline for the need to explore the underlying cause of the amenorrhea

· Determination of the etiology of the primary amenorrhea is essential before implementation of treatment 

· Etiology

· Delayed sexual maturation (delayed puberty) is a common cause of primary amenorrhea in teenage girls

            -     Normal serum FSH and LH levels 

· Anatomical defects of the genital tract.

· Imperforate hymen, a Mullerian duct abnormality, or other uterine or vaginal abnormalities  

· Genital tract obstruction is often accompanied by cyclic abdominal or pelvic pain associated with a retained menstrual flow

· Normal secondary sexual characteristics suggest normal development of ovarian function and can coexist with anatomical defects of the genital tract

· Normal FSH and LH levels 

· Primary hypoovarianism. 

· Ovarian agenesis, Turner's syndrome (ovarian dysgenesis), and 17(-hydroxylase deficiency (adrenal hyperplasia) 

· Elevated FSH and LH levels

· Hypothalamic or pituitary origin 

· Subnormal FSH and LH levels 

· A rare condition characterized by deficient GnRH and anosmia, similar to Kallmann's syndrome found in males

· Summary of etiologies for primary amenorrhea

· Chromosomal Defects 40% 

· CNS hypothalamic pituitary disorders (low gonadotropin and estrogen levels)

· Lesions are either acquired tumors or congenital

· Inadequate GnRH release-defect

· Failure to menstruate by age 16 in girls who have breast or pubic hair development  

· Mullerian agenesis, including intra-uterine exposure to DES- late 1940’s to 1970’s  

· Breast present, absent uterus

· Testicular feminization syndrome



· The failure to menstruate by age 14 in girls who have not developed secondary sex characteristics.

· Turner’s syndrome (45X-)

· Abnormal development:  gonadal dysgenesis, vaginal agenesis, uterine agenesis (breast present, uterus absent)

· Constitutional delayed adolescence

· Kallmann’s syndrome

Sufficient Estrogen Production

	
	Anatomic Problems
	Normal Anatomy

	Etiology
	· Asherman’s syndrome:  scarring or adhesions of the intrauterine cavity, amenorrhea, hypomenorrhea, infertility or recurrent pregnancy loss.

· acute bacterial PID, chronic pelvic infection

· cervical stenosis:  usually post surgical

· pituitary causes:  neoplasms, non-neoplastic lesions
	· Polycystic Ovary Syndrome (PCOS) (Stein-Leventhal syndrome) 

       1( cause of amenorrhea with normal anatomy) 

hyperandrogenism and anovulation:  late menarche, irregular menses or amenorrhea, hirsutism, obesity.  All features can be ameliorated with weight loss!  Features can be subtle. 

-Elevated LH (most common), testosterone (free) and androstenedione (2nd   most common), GnRH, estradiol/estrone

     -N to low FSH (LU w/ LH:FSH > 2), DHEAs, serum insulin 

     -decreased:  progesterone, SHBG

      but every test can turn out to be normal


-may have normal menstrual cycles but complaining of acne, usually oligomenorrhea or amenorrhea or just spotting may have insulin resistance (insulin interferes with SHBG)

· late onset adrenal hyperplasias:  similar to PCOS although etiology is clearly adrenal.   

· CNS-hypothalamic causes:  TB, sarcoidosis, drugs (OCP’s, antihypertensives), stress and exercise, weight loss, underweight, anorexia, malnourishment, functional hypothalamic amenorrhea

· ovarian causes

	Complication
	1. bone mineral density loss (hypoestrogenic amenorrhea)

2. abnormal lipid levels ( ( CAD

3. endometrial hyperplasia ( uterine cancer (1( problem d/t unopposed estrogen)

4. Other:  DM, obesity, breast CA

	Lab Dx
	r/o acquired anatomic problems causing outflow tract obstruction:  N-GnRH, no withdrawal bleeding with progesterone administration 
	r/o chronic anovulation d/t inappropriate hypothalamic pituitary axis feedback 




Insufficient Estrogen Production

	
	Hypothalamic Amenorrhea

GnRH Deficiency
	Pituitary Disorders
	Primary Ovarian Failure

(hypergonadotropic amenorrhea)

	Etiology
	1. midline cerebral tumors (craniopharyngioma, germinoma), infiltrative disorders, malnutrition, weight loss, chronic disease

2. functional:   (psychological stress, exercise induced) ( or eratic pulsatile GnRH secretion( erratic LH dynamics

3.  also may occur during lactation


	· hyperprolactinemia (up to 30% of 2( amenorrhea)

hypothyroidism:  TRH stimulation of PRL


renal failure: ( PRL clearance

· medications:  dopamine interference (phenothiazines, methyl-dopa, reserpine), estrogens

· disruption of the infundibulum

· panhypopituitarism (Sheehan’s syndrome)

· isolated gonadotropin deficiencies
	· menopause

· genetic defect

· chemotherapeutics/radiation

· autoimmune

· agenesis

	Sn/Sx


	variable
	prolactinoma:  amenorrhea or oligomenorrhea, galactorrhea (30%), HA and visual field defects w/ large lesions
	women  40 yrs, amenorrhea, Sx of estrogen deficiency:  hot flashes, dyspareunia, decreased bone density

	Lab Dx
	lack of withdrawal bleeding  in response to progesterone
N or ( GnRH:  suggests hypothalamic or pituitary insufficiency
	prolacitnoma:  prolactin > 250 ng/ml

drug induced:  prolactin <200 ng/ml

(GnRH suggests primary ovarian failure
	FSH > 40mIU /ml on at least 2 occasions



	Complications
	osteoporosis


· Secondary amenorrhea 

· Cessation of menstrual periods for at least three menstrual cycles in a previously normally menstruating woman and six 

      months if a history of irregular cycles

· Usually associated with anovulation and deficient progesterone production

· Progesterone Challenge Test (PCT) is a clinically useful diagnostic test for differentiating estrogen from progesterone deficient states 

        (see PCT below)

· Functional hypothalamic amenorrhea 

· Commonly caused by stress, anorexia nervosa, athletic levels of exercise, low body fat, disruption of normal circadian 


       rhythms, and chronic disease

· Chronic diseases: chronic infections and metabolic disease, rheumatoid arthritis, IBS, IDDM.

· Polycystic ovary syndrome 

· Associated with Syndrome X and insulin resistance. 

· Increased cortisol secretion (see Maladaptive stress syndrome, stage 2) 

· A family history often reveals a familial component to secondary amenorrhea. 

· Other common causes of secondary amenorrhea include 

· Pregnancy

· Ovarian suppression by oral contraceptive pills

· Menopause 

· Hyperprolactinemia 

· Hypo/hyperthyroidism

· Primary ovarian failure 

· Pharmaceutical drug exposure

· Ionizing radiation exposure

· Synthetic estrogenic and progesterogenic

· Chemical exposure

· Cytotoxic chemical exposure

· Circulatory disruption of the ovaries due to pelvic surgery, or chronic infectious pelvic inflammatory disease

· Commonly occurring concentrations of nicotine and caffeine in susceptible individuals 

· History:  symptoms of decreased or excessive estrogen 

· 1( amenorrhea:  growth pattern

· Menstrual history:  age of menarche, frequency, duration, amount of flow, regularity, dates, galactorrhea

· PMS:  absence supports anovulation whereas presence in women w/ 1( amenorrhea suggests anatomic obstruction

· Family history 

· Sexual and reproductive history

· Medications and surgical procedures

· Weight gain:  rapidity of onset and distribution

· Lifestyle

· Exercise (excessive?)

· Eating habits (anorexia, bulimia, chaotic eating, radical diets- need cholesterol?, malnutrition), 

· Stress

· ROS:  assess for endocrine, autoimmune disorders

· Physical Exam

· Evaluate for:  thyroid, anemia, vitiligo, adrenal insufficiency, genetic disorders

· 2( sexual characteristics appropriate for age:  body hair distribution, breast development, imperforate hymen, vaginal 

      patency/agenesis

· Signs of hirsutism:  facial hair, hair around chest  (do not confuse with normal hair distribution based on race/ethnicity)

· Pelvic exam

· Diagnosis 

· Primary amenorrhea 

· Adequate history and a physical exam

·  (-hCG

· Basal body temperature record for one or more months to evaluate ovarian ovulatory activity 

· Serum FSH and LH to evaluate ovarian function and the hypothalamus-pituitary-ovary (HPO) axis function

· An elevated LH/FSH ratio can identify the presence of polycystic ovary syndrome

· Serum prolactin 

· TSH 

· Chromosome analysis to identify XY chromosome disorders with physical signs suggestive of Turner's syndrome or 



other sex chromosome abnormalities 

· Progesterone challenge test (PCT) (see below)

· Withdrawal bleeding following the PCT confirms both estrogen adequacy and a non-obstructed genital tract. 

· Estrogen replacement therapy for one cycle before a second PCT can be used to confirm a non-obstructed functional genital tract, if the initial PCT did not initiate menstrual bleeding due to deficient estrogen. 

· Secondary amenorrhea

· (-hCG

· Serum prolactin 

· TSH


· Progesterone challenge test to assess estrogen adequacy:  

· 10 mg/day Provera (MedroxyProgesteroneAcetate) for 7-10 days (90% effectiveness) 

· 400 mg oral micronized progesterone for 10 days; nearly as effective although some side effects can occur (dizziness, sleepiness).  Suggest taking 200 mg bid or100 mg qid or 400 mg hs. (Dr. Hudson starts with micronized progesterone knowing the test may have to be repeated)

· 150 mg progesterone IM

· Cannot use a cream
· Must wait a few weeks before repeating the test 

· Interpretation of results:

1. menses ensues:  estrogen is produced adequately ( if N: TSH, PRL ( anovulation 

2. menses does not ensue:   not enough estrogen is present to stimulate the lining to proliferate 
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· Later considerations:

1. FSH and LH levels (draw before progesterone administration or 1 month after administration.)

2. Androgens:  testosterone, DHEAs

3. 17-hydroxyprogesterone

4. Diagnostic imaging:  ultrasound for PCOS, MRI, Bone Density for progression

· Management
· Conventional

· HRT replacement at level appropriate for age which, for a 30 yr. old woman, would require OCPs.

· Naturopathic

· Natural progesterone:  10 days out of the month to mimic the luteal phase, low potency cream (Bezweckin, Women’s


      Pharmacy)  (progesterone is CI in breast cancer and pregnancy)
· Pomegranite:  stimulates FSH

· Simplex F:  for any type of anovulation, 1 capsule tid

· Hyper prolactinemia:  Vitex agnus castus

· Uterine stimulants

· Phytoestrogens:  Tifolium: keep in mind effects of unopposed estrogen (studies from sheep)

· Isoflavones: 
Sanguinaria, Cimicifuga, Dioscorea, Angelica sinensis
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