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OVERVIEW

Oral means of emergency contraception, colloquially known as “morning after” pills, are used to prevent
unwanted pregnancy after unprotected intercourse or suspected contraceptive failure. Two commonly used
forms of emergency contraception are levonorgestrel and ulipristal acetate. Both can be administered as a single
oral dose, ulipristal within 5 days and levonorgestrel within 2 days of the unprotected intercourse. Both have
been shown to be safe and effective, rates of subsequent pregnancy being 0.6% to 3% compared to an expected
rate of 5% to 6%. Levonorgestrel is available over-the-counter whereas ulipristal, at least in the United States, is
available by prescription only. Neither approach to emergency contraception has been linked to serum enzyme
elevations or to clinically apparent liver injury. However, ulipristal when given in daily doses in 3 month courses
as therapy for symptomatic uterine fibroids has been linked to several instances of clinically apparent liver
injury, some of which have been severe and even fatal.

Levonorgestrel

Introduction

Levonorgestrel is a synthetic progesterone that is used for emergency contraception. Levonorgestrel is also used
alone and in combination with estrogens in conventional oral contraceptives. Use of levonorgestrel for
emergency contraception has not been associated with serum enzyme elevations or clinically apparent liver
injury with jaundice.

Background

Levonorgestrel (lee" voe nor jes' trel) is a synthetic progesterone that is used as a single or as two oral doses
within 2 days of unprotected intercourse or contraceptive failure as a means of emergency contraception.
Levonorgestrel acts as an agonist of the progesterone receptor and is believed to act by preventing ovulation. In
both animal models and in human trials, levonorgestrel appears to be effective only when given before the
luteinizing hormone (LH) surge that precedes ovulation and has little or no effect on fertilization or
implantation. In large prospective studies, levonorgestrel given in a single or as two doses 12 hours apart lowered
the rate of unwanted pregnancies by 50% to 90% of the expected rate, and the effect was seen for as long as 48
hours after unprotected intercourse or suspected contraceptive failure. The overall failure rates of levonorgestrel
have ranged from 0.6% to 3.1%, the expected rates being 5% to 6%. Levonorgestrel was approved in the United
States for use as emergency contraception in 1982 and remains available generically and over-the-counter as
tablets of 0.75 and 1.5 mg. The recommended regimen is a total dose of 1.5 mg within 72 hours of the
unprotected intercourse or suspected contraceptive failure, given either as a single or split (12 hours apart) oral
dose. Side effects are generally mild-to-moderate in severity and can include headache, nausea, abdominal pain,
dysmenorrhea, breast tenderness, fatigue, and dizziness.
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Levonorgestrel is also used as a progestin in conventional oral contraceptives, administered alone or in
combination with estrogens. The safety and hepatotoxicity of oral contraceptives are discussed separately in
LiverTox in sections Estrogens and Oral Contraceptives, and Progesterone and the Progestins.

Hepatotoxicity

In large prospective trials of levonorgestrel as emergency contraception that included laboratory testing, mean
serum ALT and AST levels remained unchanged and only rare, minor elevations of serum enzymes occurred
that were invariably transient, not accompanied by jaundice or symptoms and not considered related to the
emergency contraception. Despite widescale use of levonorgestrel for several decades, there have been no
published reports of hepatotoxicity attributable to its use as emergency contraception.

Likelihood score: E (unlikely cause of clinically apparent liver injury).

Mechanism of Injury

The mechanism by which levonorgestrel used for emergency contraception might cause liver injury is uncertain.
It is typically given in one or two low doses, the total amount being only 1.5 mg. Levonorgestrel is metabolized in
the liver predominantly via CYP 3A4 and is susceptible to drug-drug interactions with potent inducers or
inhibitors of the drug-metabolizing enzyme. Levonorgestrel is a progesterone, but has not been linked to the
cholestatic forms of injury associated with convention oral contraceptives that contain progesterone alone or
combined with estrogens.

Ulipristal

Introduction

Ulipristal acetate is a selective progesterone receptor modulator that is used in a single oral dose for emergency
contraception. Use of ulipristal has not been associated with serum enzyme elevations or with clinically apparent
liver injury with jaundice.

Background

Ulipristal (ue" le pris' tal) is a selective progesterone receptor modulator that is used in a single oral dose within 5
days of unprotected intercourse or suspected contraceptive failure as a means of emergency contraception.
Ulipristal acts as a mixed, partial agonist and antagonist of the progesterone receptor and is believed to act by
preventing both ovulation and fertilization. Unlike levonorgestrel, ulipristal can be used up to 5 days after the
episode of unprotected intercourse, being effective both before and during the early phase of the luteinizing
hormone (LH) surge. Ulipristal has minor effects on the uterine epithelium that may inhibit implantation. In
large prospective studies, ulipristal was found to lower the rate of unwanted pregnancies by 50% to 90% of the
expected rate when given up to 5 days after unprotected intercourse or suspected contraceptive failure. The
overall failure rate of emergency contraception with ulipristal has ranged from 0.9% to 2.1%, the expected rates
being in the range of 5% to 6%. Ulipristal was approved in the United States for use in emergency contraception
in 2010 and remains available by prescription as tablets of 30 mg under the brand name Ella. The recommended
regimen is a single oral dose of 30 mg within 5 days of the unprotected intercourse or suspected contraceptive
failure. Side effects are generally mild-to-moderate in severity and can include headache, nausea, abdominal
pain, dysmenorrhea, breast tenderness, fatigue, and dizziness.

Ulipristal has also been evaluated as nonsurgical therapy of uterine fibroids. When given in daily doses of 5 to 10
mg for 2 to 3 months, ulipristal was found to decrease uterine bleeding and total fibroid volume. Side effects
included amenorrhea, headaches, hot flushes, nausea, vomiting, abdominal cramps and menorrhagia. Ulipristal
was approved for this indication in the European Union, but its use was restricted after several reports of severe
liver injury were reported in women being treated for uterine fibroids.
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Hepatotoxicity

In large prospective trials of ulipristal that included laboratory testing, there were isolated moderate elevations in
ALT levels, but all were transient, less than 3 times the upper limit of normal and not accompanied by jaundice
or symptoms. Since approval of ulipristal in 2010 there have been no reports of liver injury associated with its
use in emergency contraception as a one-time dose.

Likelihood score when used for emergency contraception: E (unlikely cause of clinically apparent liver injury).

Ulipristal has also been used in daily doses of 5 mg in 3 month courses as therapy of uterine fibroids. In
preregistration trials, ulipristal when given in doses of 5 mg daily was not associated with serum enzyme
elevations or with instances of clinically apparent liver injury. Ulipristal did not receive approval as therapy of
uterine fibroids in the United States but was approved for this indication in the European Union in 2012.
Subsequently, there have been several reports of severe liver injury, including acute liver failure requiring liver
transplantation in women being treated for fibroids. The latency to onset ranged from 1 to 6 months and the
clinical presentation was with fatigue and an acute hepatocellular pattern of enzyme elevations followed by
jaundice. Several instances of acute liver failure were reported to the European Medicines Agency which
conducted a formal review of the hepatotoxicity of ulipristal in 2018, which led to a restriction in its use to
moderately-to-severely symptomatic uterine fibroids unresponsive to other therapies. Avoidance of therapy in
patients with preexisting liver disease and monthly monitoring for serum enzyme elevations was also
recommended, with prompt discontinuation for de novo elevations. Whether prospective monitoring is effective
in preventing serious liver injury in women treated with ulipristal is unclear. Similar cases of clinically apparent
liver injury have not been reported with the use of ulipristal as an emergency contraceptive agent.

Likelihood score when used in daily doses for uterine fibroids: C (probable cause of clinically apparent liver
injury).
Mechanism of Injury

The mechanism by which ulipristal might cause liver injury is uncertain. It is typically given as a single dose for
emergency contraception, but in daily somewhat low doses for symptomatic uterine fibroids. Ulipristal is
metabolized in the liver predominantly via CYP 3A4 and is susceptible to drug-drug interactions with potent
inducers or inhibitors of CYP 3A. Ulipristal is a partial progesterone receptor agonist, but has not been linked to
the cholestatic forms of injury associated with estrogen and progesterone administration. The hepatocellular
injury associated with long term use appears to be idiosyncratic.

Drug Class: Obstetrical and Gynecological Agents, Emergency Contraceptive Agents

PRODUCT INFORMATION
REPRESENTATIVE TRADE NAMES

Levonorgestrel - Generic, Plan B*
Ulipristal Acetate — Ella®

DRUG CLASS

Emergency Contraceptive Agents

COMPLETE LABELING

Levonorgestrel

Ulipristal Acetate


https://dailymed.nlm.nih.gov/dailymed/search.cfm?labeltype=all&query=Levonorgestrel
https://dailymed.nlm.nih.gov/dailymed/search.cfm?labeltype=all&query=ULIPRISTAL+ACETATE&pagesize=20&page=1

Product labeling at DailyMed, National Library of Medicine, NIH

CHEMICAL FORMULAS AND STRUCTURES

DRUG CAS REGISTRY NO MOLECULAR FORMULA STRUCTURE
Levonorgestrel 797-63-7 C21-H28-02

Ulipristal 159811-51-5 C28-H35-N-03

LiverTox


https://pubchem.ncbi.nlm.nih.gov/substance/134976459
https://pubchem.ncbi.nlm.nih.gov/substance/134976459
https://pubchem.ncbi.nlm.nih.gov/substance/135271930
https://pubchem.ncbi.nlm.nih.gov/substance/135271930
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Table continued from previous page.

DRUG CAS REGISTRY NO MOLECULAR FORMULA STRUCTURE
Progesterone  57-83-0 C21-H30-02
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