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reboxetine, venlafaxine, duloxetine, mirtazapine, agomelatine and
MAOIs safe?
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Background

The British National Formulary lists the major classes of antidepressants as tricyclics, selective
serotonin reuptake inhibitors and monoamine oxidase inhibitors (MAOIs) (1). A number of
antidepressants do not fit readily into these categories:

Duloxetine — a serotonin and noradrenaline reuptake inhibitor (SNRI)

Mirtazapine — a presynaptic alpha 2 adrenoreceptor antagonist

Reboxetine — a selective inhibitor of noradrenaline uptake

Venlafaxine — a serotonin and noradrenaline reuptake inhibitor

Agomelatine — melatonin receptor agonist and selective serotonin-receptor antagonist

* & o o o

Monoamine oxidase inhibitors may be classified as having a reversible action (moclobemide) or an
irreversible action (phenelzine, tranylcypromine).

The drugs listed above are not considered first line choices for the treatment of depression (2,3). If
initial treatment with a selective serotonin reuptake inhibitor (SSRI) is ineffective or not tolerated,
choices for an alternative include mirtazapine, moclobemide and reboxetine (2). Venlafaxine,
duloxetine, reboxetine, agomelatine and moclobemide are licensed for use in major depressive illness
(4-8). MAOQIs have dangerous interactions with some foods and drugs and should be reserved for
use by specialists (1).

Answer

Experience of the use of MAOIs, reboxetine, venlafaxine, mirtazapine, agomelatine and duloxetine in
lactation is very limited and they are not considered as first line antidepressants in breastfeeding
women. Clinical experience for the individual drugs is summarised below.

Reboxetine

In one small study in 4 mother-infant pairs, multiple samples were taken at steady state (9). The
mothers were taking reboxetine 4-10 mg daily for postnatal depression. Infant intake via milk was
calculated as 1.7 micrograms/kg/day which equated to 2% of the weight adjusted maternal dose. No
adverse effects were seen in any of the infants. Three of the four infants met normal developmental
milestones. The fourth infant had developmental problems but these were not considered to be
associated with maternal reboxetine therapy. Reboxetine was detected in the sera of all 4 infants in
amounts between 2.3 — 5 micrograms/| (9).

Venlafaxine

Several studies have identified venlafaxine and its active metabolite, desmethylvenlafaxine, in breast
milk in a total of 39 mother-infant pairs (10 -16). Peak levels of venlafaxine in milk were seen 1 — 3
hours post dose after use of the standard formulation and 5.7 (venlafaxine) and 7.7 hours (metabolite)
after the sustained release preparation (10). Estimated infant intake via milk ranged from 3.5 — 9.2%
of the maternal weight adjusted dose for venlafaxine plus metabolite (10 — 13,16). In studies where
infant sera was analysed, venlafaxine was generally undetectable (11,14) but was present in a
concentration of 5 micrograms/l in one infant (11). Desmethylvenlafaxine was present in the majority
of infant sera at values up to 38 micrograms/I (11,17,18).
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In 21 cases of infants exposed to venlafaxine via breast milk, two infants had decreased weight gain
but normal growth (11). No adverse effects on mental, psychomotor or behavioural development
were noted in periods up to 13 months (11,14,16).

Venlafaxine via breast milk was thought to have ameliorated neonatal withdrawal symptoms in one
infant whose mother had been taking the drug at a dose of 375 mg daily throughout pregnancy. At 2
days postpartum, the infant had symptoms of lethargy, poor suckling and dehydration. These
resolved over one week with continued breastfeeding (13).

One mother who was nursing a 10.3 month old infant reported that her milk let down took longer after
starting venlafaxine one month earlier (11).

Duloxetine

Quantitative data on the passage of duloxetine into breast milk are limited to a study in 6 lactating
women who were taking 40 mg 12 hourly over the 3.5 day study period (19) and two case studies
(20,21). The women stopped breastfeeding during and after the study (19). Estimated infant intake
via milk was calculated as 2 micrograms/kg/day or 0.14% of the maternal dose. This amount may be
even lower as duloxetine is unstable in the acid conditions of the infant’s stomach (22). In two
breastfeeding mothers taking duloxetine 60 mg daily, estimated infant intake via milk was calculated
as 7.1 and 7.6 mcg/kg/day or 0.82% and 0.81% of the weight adjusted maternal dose respectively
(20,21).

Mirtazapine

Published data are limited to 10 mother-infant pairs where the maternal doses ranged from 22.5 to
120 mg mirtazapine daily (23-25). The concentrations of mirtazapine and its desmethyl metabolite
were greater in hindmilk than in foremilk (23,24). Infant intake via milk was estimated as 8
micrograms/kg/day for mirtazapine and 3 micrograms/kg/day for the metabolite (24). In this study in 8
mother-infant pairs, it was calculated that infants would ingest an average 1.9% (0.7 — 3.1%) of the
weight adjusted maternal dose (24). Mirtazapine has been detected in sera of breastfed infants in
amounts up to 4 ng/ml (23, 24). A higher value of 10 ng/ml was seen in a single case report (25).The
mother noted that the infant slept better through the night than its siblings. No adverse effects have
been reported in infants exposed to mirtazapine via breast milk (23-26).

MAOIs

There are no data relating to the passage of first generation MAOIs (tranylcypromine and phenelzine)
into breast milk and no data to support their safe use in lactation. Other antidepressants are preferred
in breastfeeding mothers (3).

Unlike these drugs, moclobemide is a selective and reversible inhibitor of the MAO-A isoenzyme and
does not have the same potential for food and drug interactions (8, 22).

Only very limited data are available on the use of moclobemide in lactation. Six lactating women
received a single dose of moclobemide 300 mg. Peak milk levels of moclobemide and its major
metabolite were seen 3 hours post dose and neither the parent drug not the metabolite were
detectable in milk after 24 hours (27). The estimated infant exposure to moclobemide via breast milk
for a neonate weighing 3.5 kg was calculated as 50 micrograms/kg/day - approximately 1% of the
weight adjusted maternal dose. There are no data for steady state conditions. The infants of four
breastfeeding women who took moclobemide in doses of 300 — 1200 mg/day achieved developmental
milestones in the normal range at 12 months (28). Although an alternative drug for which more data
exists is preferred, the short half life of 2 hours and apparent low passage into milk suggest that
untoward effects in the breastfed infant are unlikely (22).

Agomelatine
Published data on the use of agomelatine in lactation are limited to a single case report (29).
Agomelatine 25 mg daily was added to quetiapine 200 mg daily in a mother suffering from postpartum

psychosis and depressive syndrome. Breast milk levels were measured pre-dose and up to 6 hours
post dose on the first 3 days of treatment with agomelatine. A peak level of 2 mcg/l was seen 120
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minutes post dose on day 1. Levels of the drug were below the limit of detection of < 0.1 mcg/l at 240
minutes on all 3 days. Peak levels in milk were seen between 1 and 2 hours post dose. Agomelatine
has a short half-life of 1-2 hours and an absolute bioavailabilty of <5% at the therapeutic dose (7, 29).
Further data are required to confirm the safety of the drug in lactation.

Summary

+ Reboxetine, venlafaxine, duloxetine, mirtazapine, agomelatine and moclobemide are not
considered first line antidepressants for use in breastfeeding mothers.

+ Because of the absence of data on use in lactation and their potential to cause serious
interactions with some foods and drugs, first generation MAOIs should be avoided in
lactation.

+ Limited data indicate that reboxetine, duloxetine and mirtazapine pass into milk in small
amounts and estimated infant intake via milk has been calculated at values of up to 2% of the
weight adjusted maternal dose. Values for venlafaxine are higher at 3.5 — 9.2%.

+ Venlafaxine via breast milk may attenuate neonatal withdrawal symptoms where the drug is
used close to term.

+ Apart from two cases of reduced weight gain with venlafaxine, no adverse effects have been
reported for infants exposed to reboxetine, duloxetine, mirtazapine,moclobemide or
agomelatine.

Limitations

Data on the use of reboxetine, venlafaxine, duloxetine, mirtazapine, agomelatine and MAOQIs in
lactation are very limited.

The above outline is provided for general guidance only. Many decisions as to the safety of
antidepressant regimens in breastfeeding mothers will need to be taken on a case-by-case basis,
particularly if there are unusual circumstances e.g. infant morbidity, requirements for high doses,
concurrent medication etc. In these instances, further advice can be sought from the UK Drugs in
Lactation Advisory Service provided by the Trent Medicines Information Service and the West
Midlands Medicines Information Service.

References

1. Joint Formulary Committee. British National Formulary (online) London: BMJ Group and Pharmaceutical
Press. Accessed via http://www.medicinescomplete.com on 19/04/13

2. National Institute for Health and Clinical Excellence. Depression:The treatment and management of
depression in adults. National Clinical Practice Guideline 90, October 2009 (accessed 22/04/13)
http://www.nice.org.uk/nicemedia/live/12329/45896/45896.pdf

3. Trent & West Midlands Medicines Information Service. UK Drugs in Lactation Advisory Service.

4.  Summary of Product Characteristics - Efexor (venlafaxine) Wyeth Pharmaceuticals. Accessed via
http://www.medicines.org.uk/emc/medicine/2210/SPC/ on 19/04/13 date f revision of the text
November 2011

5.  Summary of Product Characteristics - Cymbalta (duloxetine). Eli Lilly & Company. Accessed via
http://www.medicines.org.uk/emc/medicine/15694/SPC/ on 19/04/13 Date of revision of the text
June 2012

6. Summary of Product Characteristics - Edronax (reboxetine); Pharmacia Ltd. Accessed via
http://www.medicines.org.uk/emc/medicine/8386/SPC/ on 19/04/13 Date of revision of the text
July 2012

7. Summary of Product Characterisitics - Valdoxan (agomelatine):Servier Laboratories Ltd.
Accessed via http://www.medicines.org.uk/emc/medicine/21830/SPC/ on 19/04/13 Date of
revision of the text February 2013

8. Summary of Product Characteristics - Manerix (moclobemide); Roche Products Ltd. . Accessed via

http://www.medicines.org.uk/emc/medicine/22291/SPC/ on 19/04/13 Date of renewal of the
authorisation 23 June 1997

9. Hackett LP, llett KF, Rampono J et al. Transfer of reboxetine into breast milk, its plasma concentrations and

lack of adverse effects in the breastfed infant. Eur J Clin Pharmacol 2006; 62: 633-638

Available through NICE Evidence Search at www.evidence.nhs.uk 3




NHS Medicines Q&As UKM1

10.
11.

12.

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.

28.

29.

W B cidi e Infoaizaisann

llett KF, Hackett LP, Dusci LJ et al. Distribution and excretion of venlafaxine and O-desmethyl venlafaxine in
human milk. Br J Clin Pharmacol 1998; 45: 459-463

llett KF, Kristensen JM, Hackett LP et al. Distribution of venlafaxine and its O-desmethyl metabolite in human
milk and their effects in breastfed infants. Br J Clin Pharmacol 2002; 53: 1 -22

Berle JO, Steen VM, Aamo TO et al. Breastfeeding during maternal antidepressant treatment with serotonin
reuptake inhibitors: infant exposure, clinical symptoms and cytochrome P450 genotypes. J Clin Psychiatry
2004 ;65: 1228-1234

KorenG, Moretti M, Kapur B. Can venlafaxine in breast milk attenuate the norepinephrine and serotonin
reuptake neonatal withdrawal syndrome? J Obstet Gynaecol Can 2006; 28: 299-302

Misri S, Corral M, Wardrop AA, Kendrick K. Quetiapine augmentation in lactation: a series of case reports. J
Clin Psychopharmacol 2006; 26: 508-511

Newport DJ, Ritchie JC, Knight BT e al. Venlafaxine in human breast milk and nursing infant
plasma;determination of exposure. J Clin Psychiatry 2009; 70: 1304-1310

Rampono J, Teoh S, Hackett LP et al. Estimation of desvenlafaxine transfer into milk and infant exposure
during its use in lactating women with postnatal depression. Arch Womens Ment Health 2011;14: 49-53
Hendrick V, Altshuler L, Wertheimer A et al. Venlafaxine and breastfeeding. Am J Psychiatry 2001;158:
2089-2090

llett KF, Watt F, Hackett LP et al. Assessment of infant dose through milk in a lactating woman taking
amisulpride and desvenlafaxine for treatment-resistant depression. Ther Drug Monit 2010; 32: 704-707
Lobo Ed, Loghin C, Knadler MP et al. Pharmacokinetics of duloxetine in breast milk and plasma of healthy
postpartum women. Clin Pharmacokinet 2008; 47: 103-109

Briggs GG, Ambrose PJ,llett KF et al. Use of duloxetine in pregnancy and lactation. Ann Pharmacother
2009; 43: 1898-1902

Boyce PM, Hackett LP,llett KP. Duloxetine transfer across the placenta during pregnancy and into milk
during lactation. Arch Womens Ment Health 2011; DOI: 10.1007/s00737-011-0215-5

Hale TW. Medications and Mothers’ Milk, 15" Ed. Amarillo, Texas: Hale Publishing 2012, 377

Aichhorn W, Whitworth AB, Weiss U et al. Mirtazapine and breast-feeding. Am J Psychiatry 2004;161: 2325
Kristensen JM, llett KF, Rampono J et al. Transfer of the antidepressant mirtazapine into breast milk. Br J
Clin Pharmacol 2007; 63: 323-327

Tonn P, Reuter SC, Hiemke C, Dahmen N. High mirtazapine plasma levels in infant after breast feeding.
Case report and review of the literature. J Clin Psychopharmacol 2009; 29: 191-192

Klier CM, Mossaheb N, Lee A, Zermig G. Mirtazapine and breastfeeding: maternal and infant plasma levels.
Am J Psychiatry 2007;164: 348-349

Pons G, Schoerlin MP, Tam YK et al. Moclobemide excretion in human breast milk. Br J Clin Pharmacol
1990;29:27-31

Taylor T and Kennedy D. Safety of moclobemide in pregnancy and lactation. Four case reports. Birth
Defects Res Part A: Clin Mol Teratol 2008; 82: 413

Schmidt FM, Lichtblau N, Uribe MM et al. Agomelatine in breast milk. Int J Neuropsychopharmacol
2013;16:497-499

Quality Assurance

Prepared by
Elena Grant, West Midlands Medicines Information Service, Good Hope Hospital, Heart of England
NHS Foundation Trust

Date Prepared
April 2013

Checked by

Sarah Fenner,

West Midlands Medicines Information Service
Good Hope Hospital

Heart of England NHS Foundation Trust

Date of check
May 2013

Search strategy
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Drug names:reboxetine, venlafaxine, duloxetine, mirtazapine,moclobemide, monoamine
oxidase inhibitors (Medline), monoamine oxidase inhibitor (Embase), agomelatine

« Medications and Mothers’ Milk Online (Medilact): venlafaxine, duloxetine, mirtazapine and
moclobemide monographs)

o US National Library of Medicine Lactmed database: phenelzine, tranylcypromine, duloxetine
and venlafaxine monographs

« SIGN website (postnatal depression and puerperal psychosis)

« Electronic Medicines Compendium (Cymbalat, Manerix, Edronax, Efexor and Valdoxan
SPCs)

« National Institute for Health and Clinical Excellence website (antenatal and postnatal mental
health and depression guidelines).
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