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OVERVIEW

Introduction
Levomilnacipran is a serotonin and norepinephrine reuptake inhibitor used to treat major depressive disorders. 
Levomilnacipran is an enantiomer of milnacipran, which is used to treat fibromyalgia. Levomilnacipran and 
milnacipran have been associated with a low rate of transient elevations in serum aminotransferase levels during 
treatment and with rare instances of clinically apparent acute liver injury with jaundice.

Background
Levomilnacipran (lee’ voe mil na’ si pran) is an oral serotonin and norepinephrine reuptake inhibitor (SNRI) 
that is used as a first line therapy of major depression. Levomilnacipran is the more active enantiomer of 
milnacipran (mil na’ si pran), which is used to treat fibromyalgia. Unlike other SNRIs such as duxoletine and 
venlafaxine, levomilnacipran is a more potent inhibitor of norepinephrine reuptake than serotonin reuptake. 
Milnacipran was approved for use in the United States in 2007 and levomilnacipran in 2013. Despite the fact that 
they are identical in chemical structure, the only official current indication for milnacipran is fibromyalgia, and 
the sole indication for levomilnacipran is the treatment of major depressive disorders. Levomilnacipran has been 
evaluated as therapy of fibromyalgia and phantom limb syndrome, but is not approved for those uses. 
Milnacripran is available in 12.5, 25, 50 and 100 mg tablets and the recommended dosage is 50 mg twice daily 
after a 7 day titration schedule. Levomilnacipran is available in extended release capsules of 20, 40 80 and 120 
mg under the brand name Fetzima. The recommended starting dosage is 20 mg once daily, with titration 
upwards by 20 mg every 2 days to a maximum daily dose of 120 mg. Common side effects of milnacipran and 
levomilnacipran include nausea, vomiting, constipation, headache, sweating, increased heart rate, palpitations, 
testicular pain, urinary hesitancy and erectile dysfunction. When used with other serotonin reuptake inhibitors, 
milnacipran and levomilnacipran can be associated with acute serotonin syndrome of fever, tachycardia, anxiety 
and flushing.

Hepatotoxicity
In large clinical trials, elevations in serum aminotransferase levels during levomilnacipran and milnacipran 
therapy occurred in 7% of patients, but were usually mild and self-limited. Elevations above 5 times the upper 
limit of normal (ULN) occurred in ~1% of patients and generally resolved, even without dose adjustment or 
discontinuation. There has been a single published report of clinically apparent liver injury with jaundice 
attributed to milnacipran therapy, with a mixed pattern of liver enzyme elevations, transient increases in 
bilirubin without jaundice, immunoallergic features and rapid recovery on stopping (Case 1).

Likelihood score: D (possible, rare cause of clinically apparent liver injury).



Mechanism of Injury
Levomilnacipran and milnacipran are metabolized in the liver largely through the CYP 3A4 pathway and liver 
injury may be related to production of a toxic or immunogenic intermediate. Because of this pathway of 
metabolism, levomilnacipran and milnacipran are susceptible to drug-drug interactions when used with agents 
that strongly induce or inhibit CYP 3A4. They can also increase clotting abnormalities in patients on 
anticoagulants.

Outcome and Management
Serum aminotransferase elevations above 5 times the upper limit of normal (if confirmed) are rare on 
milnacipran and levomilnacipran therapy, but should lead to dose reduction or temporary cessation. In patients 
with clinically apparent liver injury and jaundice, restarting therapy should be done with caution. There does not 
appear to be cross reactivity with other SNRIs or SSRIs and switching to another antidepressant may be the most 
appropriate approach. No cases of acute liver failure, chronic hepatitis or vanishing bile duct syndrome have 
occurred in patients receiving levomilnacipran or milnacipran.

Drug Class: Antidepressants

Other Drugs in the Subclass, SNRIs/SSRIs: Citalopram, Duloxetine, Escitalopram, Fluoxetine, Fluvoxamine, 
Paroxetine, Sertraline, Venlafaxine, Vilazodone, Vortioxetine

CASE REPORT

Case 1. Acute hepatitis due to milnacipran (Ixel).
[Modified from: de Widerspach-Thor A, Dubois F, Bacq Y. [Acute hepatitis associated with milnacipran 
treatment]. Gastroenterol Clin Biol 2004; 28: 191-2. French. PubMed Citation]

A 25 year old woman was hospitalized for epigastric pain and possible jaundice 6 months after starting 
milnacipran (25 mg daily) for depression. She had a past history of injection drug use and one year previously 
was found to have anti-HCV without HCV RNA or abnormal liver enzymes. She had been treated chronically 
with alprazolam for anxiety and buprenorphine for opiate addiction. She denied recent injection drug use, 
alcohol abuse, travel or other exposures to viral hepatitis. Over a 5 day period, she had developed epigastric pain, 
nausea, vomiting and headache, followed by dark urine and jaundice. On presentation, she had low grade fever, 
bruises on her face and cervical, axillary and inguinal lymphadenopathy. Serum ALT levels were 24 times, AST 
8.5 times and alkaline phosphatase 4.3 times the upper limit of normal (Table). Serum total bilirubin was slightly 
above normal (1.3 mg/dL), but direct was elevated (1.0 mg/dL). The prothrombin time and differential white 
counts were normal. Tests for acute hepatitis A, B and C were negative (including HCV RNA), while tests for 
anti-HEV were conflicted, IgM anti-HEV being reactive, but IgG anti-HEV being repeatedly negative. Tests for 
ANA were negative and SMA minimally elevated (1:20). Abdominal ultrasound showed mild celiac adenopathy, 
but no evidence of biliary obstruction. Milnacipran was discontinued, but alprazolam and buprenophrine were 
continued. She recovered rapidly, with most enzymes falling into the near normal range within 10 days and all 
tests being normal 2 months later.

Key Points

Medication: Milnacipran (25 mg daily)

Pattern: Hepatocellular (R=5.5)

Severity: 1+ (liver enzyme elevations only)

Latency: 6 months
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Table continued from previous page.

Recovery: Rapid, complete within 2 months

Other medications: Alprazolam, buprenophrine

Laboratory Values

Days After Starting Days After Stopping ALT (U/L) Alk P (U/L) Bilirubin (mg/dL) Other

6 months 0 944 495 1.3 Symptoms, direct bilirubin 1.0

9 days 76 207 0.4 Symptoms resolved

7 months 1 month 45 126 0.4

6 weeks <40 <115 0.4

2 months <40 <115 0.2

3 months <40 <115 0.3

Normal Values <40 <115 <1.2

* Values expressed as times the upper limit of normal were converted to absolute units.

Comment
While milnacipran has been used in Europe as an antidepressant for more than a decade, its use in the United 
States has been restricted to fibromyalgia. Subsequently, the levorotatory stereoisomer – levomilnacipran – was 
evaluated and approved for use in major depressive disorders in the United States. Both agents are associated 
with a low rate of serum aminotransferase elevations during therapy and only rare elevations above 3 times the 
upper limit of normal. This publication was the initial and, so far, only report of clinically apparent liver injury 
from milnacipran, and the injury described was transient and mild. The attribution of the injury to milnacipran 
can only be considered “probable” or “possible”, as the clinical course was also compatible with an acute viral 
illness or with acute hepatic necrosis (perhaps from buprenorphine or other drug overdose). On the other hand, 
the clinical symptoms of fever, headache, facial bruising and lymphadenopathy are also compatible with an 
immunoallergic hepatitis which might have been caused by milnacipran, although the long latency is atypical for 
immunoallergic reactions.

PRODUCT INFORMATION

REPRESENTATIVE TRADE NAMES

Levomilnacipran – Fetzima®

Milnacipran – Savella®

DRUG CLASS

Antidepressants

COMPLETE LABELING

Product labeling at DailyMed, National Library of Medicine, NIH
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CHEMICAL FORMULAS AND STRUCTURES
DRUG CAS 

REGISTRY 
NO.

MOLECULAR 
FORMULA

STRUCTURE

Milnacipran 101152-94-7 C15-H22-N2-
O.Cl-H
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Table continued from previous page.

DRUG CAS 
REGISTRY 
NO.

MOLECULAR 
FORMULA

STRUCTURE

Levomilnacipran 96847-54-0 C15-H22-N2-
O
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