

Mifepristone abbreviated review

Mifepristone (Korlym™)

Abbreviated Review
VA Pharmacy Benefits Management Services, Medical Advisory Panel, and VISN Pharmacist Executives
The PBM prepares abbreviated reviews to compile information relevant to making formulary decisions. VA clinical experts may provide input on the content. Wider field review is not sought. Documents no longer current will be placed in the Archive section. 

Introduction

Cushing’s syndrome can be caused by adrenal, pituitary, ectopic ACTH-secreting tumors, or iatrogenic due to high-dose, long-term corticosteroid use.  The symptoms and signs of Cushing’s syndrome are the result of chronic exposure to excess glucocorticoid.  Manifestations range from subclinical to overt depending on the duration and intensity of excess steroid production.  Treatment will depend on the cause of the syndrome which may include surgery, radiation, chemotherapy, immunotherapy, cortisol-inhibiting drugs (i.e., ketoconazole, mitotane, and metyrapone), and for iatrogenic causes, reduction of corticosteroid dose if possible.
Over the past 5 years, there were approximately 450 unique patients annually in the VA who had an ICD-9 code 255.0 for Cushing’s syndrome.

Mifepristone (formerly known as RU 486) was approved in 2000 as agent for terminating early pregnancy.  A new indication has been approved for controlling hyperglycemia secondary to hypercortisolism in adult patients with endogenous Cushing’s syndrome who have type 2 diabetes or glucose intolerance and has failed surgery or is not candidates for surgery.  The tablet strength and dosing for the 2 indications are substantially different and must not be interchanged. 

Pharmacology

At low doses, mifepristone is a selective antagonist of the progesterone receptor.  At higher doses, it blocks the glucocorticoid receptor.  Mifepristone has more than 3x the binding affinity to the glucocorticoid receptor than dexamethasone.  It has little affinity for the mineralocorticoid receptor.
Pharmacokinetics

Mifepristone is metabolized by CYP3A4 and has 3 known active metabolites.  The parent drug has a long half-life of 85±61 hours.  Steady state concentrations are attained within 2 weeks.  The parent drug is highly bound to alpha-1-acid glycoprotein; parent and metabolites also bind to albumin and are distributed to the CNS and other tissues.  Approximately 90% of drug is eliminated via the fecal route.
There is a significant increase in plasma levels of mifepristone when dosed with food.  In order to maintain consistent plasma drug concentration, patients should always take mifepristone with meals.

FDA Approved Indications

To control hyperglycemia secondary to hypercortisolism in adult patients with endogenous Cushing’s syndrome who have type 2 diabetes or glucose intolerance and have failed surgery or are not candidates for surgery.
Do NOT use for the treatment of type 2 diabetes unrelated to endogenous Cushing’s syndrome.

Potential Off-Label Uses

This section is not intended to promote any off-label uses. Off-label use should be evidence-based. See VA PBM-MAP and Center for Medication Safety’s Guidance on “Off-label” Prescribing (available on the VA PBM Intranet site only).
· Unresectable meningioma 
Dosing/Administration

Starting dose is 300mg orally once daily.  Dose must be given as a single daily dose taken with a meal.  The tablet must be swallowed whole (do not split, crush, or chew).
The daily dose may be increased in 300mg increments no more frequently than once every 2-4 weeks to a maximum of 1200mg once daily not to exceed 20mg/kg/day.  Increase should be based on clinical response and tolerance.
Renal impairment:  No change in initial dose is needed.  Maximum dose should not exceed 600mg per day.

Hepatic impairment: No change in initial dose is needed.  The maximum dose should not exceed 600mg per day in patients with mild-moderate hepatic impairment.  Mifepristone has not been studied in patients with severe hepatic impairment and is therefore not recommended in these patients.

Drug interactions:  See Drug Interaction section for recommendations

Efficacy
Clinical Trial

Mifepristone was evaluated in a 24-week uncontrolled, open-label trial in 50 patients with endogenous Cushing’s syndrome (CS) despite prior surgical treatment and radiotherapy.  Endogenous CS was defined as ↑urinary free cortisol on ≥ two 24-h collections and ↑ late-night salivary cortisol and/or lack of suppression with dexamethasone. Additionally, patients had to have type 2 diabetes, impaired glucose tolerance (IGT), or hypertension.   Dosing was initiated at 300mg once daily and could be increased to 600mg after 2 weeks and by additional 300mg increments every 4 weeks based on clinical response and tolerance (maximum daily dose: 900mg for those <60kg; 1200mg for >60kg).
The etiology for Cushing’s syndrome was Cushing’s disease (n=43), ectopic ACTH secretion (n=4), and adrenal carcinoma (n=3).  Among those with Cushing’s disease, 42 underwent prior pituitary surgery.  Patients were divided into a diabetes cohort (n=29) and a hypertension cohort (n=21).  Patients were allowed to remain on stable doses of antihyperglycemic or antihypertensive throughout the trial; increase or addition of these medications was not allowed.  Also not allowed were changes in or initiation of lipid-lowering drugs or antidepressants.
Table 1:  Demographics/Baseline Information
	Age (yrs)
	45.4 ±11.8 (range 26-71)

	BMI (kg/m2)
	35.7±9.9 (range 24-66)

	Weight (kg)

Waist circumference (cm)
	99.5±30 (range 61-199)

122.4 (females)/132.5 (males)

	Female (%)
	70

	Urinary free cortisol (mcg/24hr)
	366±1049

	Late-night salivary cortisol (mcg/dl)
	0.47±0.83

	Serum cortisol (mcg/dl)
	23.9±10


The primary outcome in the DM cohort was the percent of patients in the modified intent-to-treat population (n=25) that had a ≥ 25% reduction from baseline in glucose area under the curve (AUC) after a 2-hour oral glucose tolerance test.  Mean dose at final study visit was 732±366mg/day.  Sixty percent [95% CI 39%, 78%] of patients were considered responders. Twenty-four patients had A1C values at baseline and week 24.  For these 24 patients, mean baseline A1C was 7.4%.  Among these patients, 14/24 had an elevated A1C at baseline.  A1C was reduced in all 14 patients with 8/14 reaching normal values.
Table 2: Results of Glycemic Endpoints in Diabetes or IGT Cohort
	% patients with ≥ 25% reduction in glucose AUC* 
	60% [95% CI 39%, 78%]

	Median change in glucose AUC
	-36%

	Change in A1C (%) †
	-1.1 [-1.6, -0.7]

	Change in A1C (%) §
	Range -0.4% to -4.4%

	FPG (mg/dL)
	149±74.7 → 104.7±37.5

	Anti-diabetic medications
	Reduced in 7/15 patients ; unchanged in the remaining patients


*Based on modified intent-to-treat population (n=25) defined as those who received ≥ 30days of study medication
†Based on patients who had A1C values at baseline and at end of study (n=24)

§Based on patients who had an elevated A1C at baseline (n=14)

The primary outcome in the HTN cohort was the percentage of patients that had ≥ 5mmHg decrease in DBP.  In this cohort, 8/21 (38.1%) achieved the primary endpoint.  Among those patients in the HTN cohort and those in the DM cohort who had HTN at baseline, 17/40 (42.5%) had ≥ 5mmHg decrease in DBP and 27.5% had a decrease in blood pressure medications at week 24 or end of treatment.  There were 12 patients who had an increase in BP (9/12 had evidence of mineralocorticoid receptor activation).
More than half of the patients in the overall mITT cohort (24/46), lost ≥5% of weight from baseline; however, there were 10 patients who gained an average of 3.6% of their baseline weight.  There was also a decrease in waist circumference and absolute fat mass.  Weight loss may have been in part due to nausea and decreased appetite (see adverse event).
Table 3:  Changes in Weight and Body Composition
	Weight (% change from baseline)
	-5.7±7.4

	Weight (kg)
	-6.3±1.3

	No. pts. with ≥5% /≥10%  weight loss
	24/12

	No. pts. with weight gain

Mean weight gain (%)
	10 patients

 3.6± 3.9

	Waist circumference (cm)
	-6.8±5.8 (women)/ -8.4±5.9 (men)

	Change in fat mass (%) 

Total body/trunk/abdominal region
	-13.9/-15.6/-17.1


Based on modified intent-to-treat population (n=46)
The Beck Depression Inventory Second Edition (BDI-II) is a 21-item self-report instrument to assess the existence and severity of symptoms of depression.  Each of the 21 items corresponding to a symptom of depression is summed to give a single score for the BDI-II.  Total score of 0-13 is considered minimal range, 14-19 is mild, 20-28 is moderate, and 29-63 is severe. Compared to baseline, there was a statistically significant improvement in the BDI-II score in the overall group and in those who had at least mild depression at baseline.
The Trail Making Test (TMT) is used to assess executive function, impulsivity, visual search, visual attention and motor speed.  The subject is instructed to connect a set of dots as fast as possible while still maintaining accuracy. TMT A consists of numbers and TMT B consists of numbers and letters and is considered to be more complex than TMT A.  Normal performance for TMT A and TMT B should be ≤ 40 and 91 seconds respectively.  There was a statistically significant improvement in the time it took to complete the 2 compared to baseline; however, it is difficult to interpret if the results were clinically meaningful because baseline values were not provided.
Short-Form 36 Health Survey (v.2.0) was used to assess quality of life.  There are 36 questions divided among 8 scales; 4 pertain to mental health and 4 to physical health.  The mental and physical composite scores statistically significantly improved compared to baseline.
Table 4:  Changes in Mood, Cognition, and Quality of Life

	
	Baseline
	Week 24 or Study End

	BDI-II score
	14.5 (range 0-49)
	9.5 (range 0-36)‡

	BDI-II score in those with ≥mild depression*
	23 (range 14-49)
	12 (range 0-34) ‡

	Cognition (Trail Making Test)

· Trail Making Test A

· Trail Making Test B
	-

-
	-4 seconds‡
-12 seconds‡

	Quality of Life (SF-36)

· Mental composite score

· Physical composite score
	45.4±12.5

39.1±10.8
	40±14.5‡
34.9±11‡


*Based on patients who had at least mild depression (BDI-II ≥14) at baseline (n=24)
‡Significant versus baseline

Retrospective Study
Retrospective data are available for 20 patients who received mifepristone on a compassionate basis.  Etiologies for CS were adrenocortical carcinoma, ectopic ACTH secretion, Cushing’s disease, and bilateral adrenal hyperplasia. Twelve patients underwent surgery and all but 2 received prior cortisol-inhibiting drugs.  Mifepristone was added due to lack of efficacy (n=6) or intolerance (n=7) to previous medications, contraindications to use of adrenostatic drugs (n=3), for additional symptomatic treatment in combination with metyrapone or etomidate (n=2), and as initial adjunctive therapy after unsuccessful transsphenoidal surgery (n=2).
The final dose for the majority of patients was 600mg daily (range 400-2000mg).  The median duration of treatment was 2.5 months (range 5 days to 24 months).  Pertinent details for the 20 patients and the effect of mifepristone on clinical signs of hypercortisolism, hypertension, diabetes, hypokalemia, and psychological symptoms are presented in the appendix.
All patients presented with signs of hypercortisolism (15 improved; 5 no change).  Ten patients presented with hypertension (5 improved; 3 no change; 2 worsened; 1 developed while on mifepristone).  Seven patients presented with diabetes (4 improved; 3 no change).  Nine patients presented with hypokalemia (3 no change; 6 worsened; 5 developed while on mifepristone).  Four patients presented with psychological signs (3 improved; 1 no change).  Adrenal insufficiency developed in 3 patients (6, 7, and 17).  All were treated with dexamethasone and a 50% reduction in mifepristone dose.  Information on other concurrent medications that might be used to treat hypertension, diabetes, hypokalemia, etc. was not presented.
Adverse Events (Safety Data)
The most common adverse reactions (AEs) reported in at least 30% of patients were nausea, fatigue, headache, arthralgia, endometrial hypertrophy (females), and decreased serum potassium.  
Interruption or dosage reduction of study drug was done in 40% of patients due to a drug-related event.
Table 3:  Treatment Emergent Adverse Events Occurring ≥10% of Patients (n=50)
	Gastrointestinal
	%
	General
	%
	Nervous system
	%
	Musculoskeletal
	%
	Infections
	%
	Metabolism/

Nutrition
	%

	Nausea

Vomiting

Dry mouth

Diarrhea

Constipation
	48

26

18

12

10
	Fatigue

Peripheral edema

Pain
	48

26

14
	Headache

Dizziness

Somnolence
	44

22

10
	Arthralgia

Back pain

Myalgia

Pain in extremity
	30

16

14

12
	Sinusitis

Nasopharyngitis
	14

12
	↓appetite

Anorexia
	20

10

	Vascular
	%
	Reproductive/

Breast
	%
	Respiratory
	%
	Psychiatric
	%
	Lab investigations
	%
	
	

	Hypertension
	24
	Endometrial

Hypertrophy

Vaginal bleed
	38

14
	Dyspnea
	16
	Anxiety
	10
	↓potassium

Abnormal TFT
	34
18
	
	


Other AEs reported during the clinical trial at a frequency of ≥5% to 10% were gastroesophageal reflux, abdominal pain, asthenia, malaise, thirst, increased blood triglycerides, hypoglycemia, muscular weakness, flank pain, musculoskeletal chest pain, insomnia, vaginal hemorrhage, metrorrhagia.

In the clinical trial, adrenal insufficiency was reported in 2 patients (4%).  In the retrospective study, 3/20 patients developed adrenal insufficiency.

General maculopapular rash was reported in 2 patients and pruritus in 2 other patients.  Mifepristone was continued and all events resolved by the end of the trial.
Contraindications
· Pregnancy (Category X)
· Use of simvastatin or lovastatin and CYP3A substrates with narrow therapeutic range

· Concurrent long-term corticosteroid use (may lead to exacerbation or deterioration of condition being treated with the corticosteroid)
· Women with history of unexplained vaginal bleeding

· Women with endometrial  hyperplasia with atypia or endometrial carcinoma
· Known hypersensitivity to mifepristone or product contents
Warning and Precautions

· Boxed Warning: Termination of pregnancy
Pregnancy must be excluded before initiation and treatment with Korlym and prevented during treatment and for month after stopping treatment by the use of a non-hormonal medically acceptable method of contraception unless the patient has had a surgical sterilization.  Pregnancy must also be excluded if treatment is interrupted for more than 14 days in females of reproductive potential.
· Closely monitor patients for signs and symptoms of adrenal insufficiency

· Hypokalemia should be corrected prior to treatment and monitored during treatment

· Women may experience endometrial thickening or unexpected vaginal bleeding.  Use with caution if patient also has a hemorrhagic disorder or is on anti-coagulant therapy.

· Avoid use with QT interval-prolonging drugs or in patients with potassium channel variants resulting in long QT interval

Look-alike / Sound-alike (LASA) Error Risk Potential

As part of a JCAHO standard, LASA names are assessed during the formulary selection of drugs.  Based on clinical judgment and an evaluation of LASA information from four data sources (Lexi-Comp, USP Online LASA Finder, First Databank, and ISMP Confused Drug Name List), the following drug names may cause LASA confusion.

Table 4:  LASA for Mifepristone (Korlym)

	NME Drug Name
	Lexi-Comp
	First DataBank
	ISMP
	Clinical Judgment

	Mifepristone 300mg tab
Korlym
	Misoprostol
None
	Misoprostol
None
	Misoprostol
None
	Mifepristone 200mg tab
Metyrapone

Kerlone

Konsyl
	
	
	First DataBank
	ISMP
	Clinical Judgment


Drug Interactions

Based on in vitro studies, mifepristone and/or its metabolites has the potential for CYP-mediated drug interactions with substrates of CYP2A6, CYP2C8/2C9, CYP2C19, CYP3A4, CYP1A2, CYP2B6, CYP2D6, and CYP2E1 and an interaction potential for drug transport mediated by P-glycoprotein.  Metabolism of mifepristone is mediated by CYP3A and mifepristone is an inhibitor and inducer of CYP3A.
Table 5: Drug Interactions
	Mifepristone is a CYP3A inhibitor; therefore, drugs whose metabolism is largely or entirely dependent on CYP3A is likely to result in increase plasma concentrations of the drug.

· Concomitant use of mifepristone and simvastatin or lovastatin is contraindicated.

· Concomitant use of mifepristone and other substrates of CYP3A4 with narrow therapeutic ranges (e.g., cyclosporine, dihydroergotamine, ergotamine, fentanyl, pimozide, quinidine, sirolimus, tacrolimus) is contraindicated. 

· Concomitant use of mifepristone and drugs with high first pass metabolism in which CY3A4 is the primary route of metabolism should be used with extreme caution:  The lowest possible dose and/or decreased frequency of dosing must be used with therapeutic monitoring when possible or alternative drugs without these metabolic characteristics should be used when possible.

· Concomitant use of mifepristone and drugs which undergo low first pass metabolism by CYP3A or those where CYP3A is not the major metabolic route, use the lowest dose of the concomitant medication necessary with appropriate monitoring and follow-up.

	Medications that inhibit CYP3A4 could increase mifepristone concentrations.  
· Strong inhibitors:  Risk/benefit of concomitant use should be carefully weighed.  The dose of mifepristone should be limited to 300mg and used only when necessary.
· Moderate inhibitors: Use with caution when co-administered with mifepristone

	Avoid use of co-administration with medications that induce CYP3A4 (e.g., rifampin, rifabutin, rifapentin, phenobarbital, phenytoin, carbamazepine, St. John’s wort)

	Mifepristone is an inhibitor of CYP2C8/2C9; therefore, drugs whose metabolism is largely or entirely dependent on CYP2C8/2C9 is likely to result in increase plasma concentrations of the drug.

· Drugs that are substrates of CYP2C8/2C9 (e.g., fluvastatin, NSAIDs, warfarin, repaglinide) shold be used in the smallest recommended doses and patients should be monitored for adverse events.

	Mifepristone is an inhibitor of CYP2B6; therefore, drugs whose metabolism is largely or entirely dependent on CYP2B6 (e.g., bupropion, efavirenz) may increase plasma concentrations of the drug.  Concomitant use should be used with caution.

	Mifepristone is a progesterone-receptor antagonist and will interfere with the effectiveness of hormonal contraceptives. Non-hormonal contraceptive methods should be used.

	Plasma digoxin concentration should be measured 1-2 weeks after concomitant use with mifepristone and following usual clinical practice 
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Appendix:  Summary of Retrospective Study 
	
	Etiology
	Sex
	Age
	Previous Treatments
	Mifepristone dose(initial/final)
	Duration (mos.)
	Clinical Signs‡
	Psychiatric
	Hypertension
	Hypokalemia
	Diabetes

	
	
	
	
	Surgery
	Cortisol-inhibitors
	
	
	Before
	During

Tx
	Before
	During

Tx
	Before
	During

Tx
	Before
	During

Tx
	Before
	During

Tx

	1
	ACC
	M
	63
	Y
	Mitotane
	1000/1000
	6
	Y
	↓
	Y
	↓
	Y
	↓
	Y
	↔
	Y
	↓

	2
	ACC
	F
	39
	Y
	Mitotane
	400/400
	2.5
	Y
	↓
	N
	-
	Y
	↔
	Y
	↑
	N
	-

	3
	ACC
	F
	52
	Y
	Mitotane
	400/600
	3
	Y
	↓
	N
	-
	Y
	↓
	N
	↑
	N
	-

	4
	ACC
	F
	52
	Y
	Mitotane
	400/600
	3
	Y
	↓
	N
	-
	Y
	↓
	N
	↑
	Y
	↔

	5
	ACC
	F
	45
	Y
	Mitotane, ketoconazole
	400/2000
	1
	Y
	↔
	N
	-
	N
	-
	N
	↑
	N
	-

	6
	ACC
	F
	63
	N
	Mitotane, ketoconazole
	600/600
	2
	Y
	↔
	N
	-
	Y
	↔
	N
	-
	N
	-

	7
	ACC
	M
	20
	Y
	Mitotane, ketoconazole
	600/1200
	1
	Y
	↓
	N
	-
	Y
	↓
	Y
	↑
	Y
	↔

	8
	ACC
	F
	47
	Y
	Mitotane, ketoconazole
	400/1200
	2
	Y
	↔
	N
	-
	Y
	↔
	N
	↑
	N
	-

	9
	ACC
	F
	38
	N
	Mitotane, metyrapone
	400/600
	3
	Y
	↓
	N
	-
	N
	-
	N
	-
	N
	-

	10
	ACC
	F
	44
	Y
	Mitotane, metyrapone
	200/600
	2
	Y
	↓
	N
	-
	N
	-
	N
	-
	N
	-

	11
	ACC
	M
	64
	Y
	Mitotane, metyrapone
	200/400
	1.5
	Y
	↓
	N
	-
	N
	-
	N
	-
	N
	-

	12
	ACC
	M
	52
	N
	Mitotane, etomidate
	600/600
	0.25
	Y
	↔
	Y
	↔
	N
	-
	Y
	↑
	Y
	↔

	13
	EAS
	M
	55
	N
	Etomidate, metyrapone
	400/600
	1
	Y
	↓
	N
	-
	N
	↓
	Y
	↑
	Y
	↓

	14
	EAS
	F
	43
	N
	Ketoconazole
	600/600
	2
	Y
	↓
	Y
	↓
	Y
	↑
	Y
	↑
	Y
	↓

	15
	EAS
	F
	38
	Y
	Ketoconazole
	400/800
	18
	Y
	↓
	N
	-
	Y
	↑
	Y
	↑
	N
	-

	16
	CD
	M
	45
	Y
	Ketoconazole
	400/800
	12
	Y
	↓
	N
	-
	N
	-
	N
	-
	N
	-

	17
	CD
	M
	56
	Y
	Ketoconazole
	600/1200
	24
	Y
	↓
	N
	-
	N
	-
	N
	-
	N
	-

	18
	CD
	F
	50
	N
	None
	600/600
	0.5
	Y
	↔
	Y
	↓
	N
	-
	Y
	↔
	N
	-

	19
	CD
	F
	45
	N
	None
	600/600
	3
	Y
	↓
	N
	-
	N
	↑
	N
	↑
	N
	-

	20
	BAH
	F
	52
	N
	Ketoconazole
	600/600
	6
	Y
	↓
	N
	-
	Y
	↓
	Y
	↔
	Y
	↓


Abbreviations:  ACC=adrenocorticol carcinoma; BAH=bilateral adrenal hyperplasia; CD=Cushing’s disease; EAS=ectopic ACTH secretion

‡Clinical signs include signs of hypercorticolism (hirsutism, bruising, facial fullness, edema, truncal obesity)

Symbols: ↓=criterion decreased or disappeared with treatment; ↑=criterion appeared worsened during treatment; ↔=criterion was unchanged; (-) =criterion was still absent
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