Quetiapine drug monitoring in breast milk to improve drug monitoring and medication adherence in bipolar disorder: a case report
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Introduction
As it is the most complete way of infant feeding, exclusive breastfeeding is recommended by the World Health Organization (WHO) during the first six months of life.1 However, decision to breastfeed while being on treatment must take into account risks for both mother and child, especially for patients with psychiatric condition. For patients suffering from bipolar disorder, the risk of relapse during post-partum period is significantly increased and higher than in any other period of life. Therefore, international treatment guidelines recommend mood stabilizers to be prescribed during this period.2 
Hence, it is a sensitive time for female patients: on one hand, mothers making the choice of stopping medication may be at very high risk of relapse and its consequences, including suicide. On the other hand, treatment’s ingestion through breast milk could have an impact on child’s physiology and development. Thus, estimation of infant’s drug exposure is therefore of importance and can be estimated through the Relative Infant Dose (RID). The RID is calculated by dividing the ingested infant dose (per kilogram) by the mother’s dose (per kilogram)3 and is expressed as a percentage. A RID below 10% is considered safe.4 To this date, measuring drug levels in breast milk is not proposed in routine practice. Beyond the relevance of precise knowledge of child exposure at the individual level, it is not clear if breast milk drug monitoring may be helpful in daily clinical practice.
Case
We report here the case of a 44-year-old primiparous woman who suffers from bipolar I disorder. She consulted us  because of a concern about the risks of breastfeeding her child while being treated with quetiapine. 
The onset of her disorder dated back to her late adolescence. Her adherence was poor for several years. Quetiapine was introduced after a hypomanic episode, four months before she get pregnant. At the beginning of her pregnancy, after discussing with her psychiatrist the risks of being on medication, the patient chose to stop her treatment. In the sixth month of her pregnancy, she experienced a major depressive episode and was hospitalized. Quetiapine was then reintroduced. This drug was chosen because of its favourable benefice to risks balance during pregnancy. 
After delivery, she maintained her treatment with quetiapine (300 mg/day, extended-release tablets) and had no mood relapse. She decided to breastfeed her child.
We measured quetiapine levels twice (one month and three months after birth) in mother’s blood and breast milk. The goal of this specific monitoring was to guide our therapeutic strategy, to monitor child’s exposure to medication and to reassure the patient. 
The milk was collected by using the patient’s breast-pump. Concentrations in milk and plasma were determined by the same Ultra-High-Performance Liquid Chromatography tandem Mass Spectrometry (UHPLC/MS/MS) analytical method, previously validated for therapeutic drug monitoring.5 Intra‐and inter‐day precision and accuracy values were within 15%. The daily dose ingested by the child, who was exclusively breastfed, was estimated assuming that an infant ingests around 150 mL/kg/day of breast milk.4,3,6
One month after birth, after questioning the patient, we discovered that her adherence to medication was mediocre. Thus, it was not surprising that concentrations of quetiapine seventeen hours after the last drug intake (at 4:00 pm) were 50ng/mL in mother’s blood (below the therapeutic range of 100-500ng/ml) and undetectable in milk. 
Three months after birth, concentrations of quetiapine eleven hours after the last intake (at 8:00 am) were 209 ng/mL (within the therapeutic range) in mother’s blood and 30 ng/mL in milk. The infant weighed 5,6 kg. The RID was 0,09%. 
Her child was exclusively breastfed. No apparent adverse effect related to quetiapine occurred in her child and his development was normal. We also observed an improvement in patient’s adherence to medication.


Discussion
In that case, the second measurement of quetiapine levels allowed us to calculate the RID. It was inferior to 10%, which is considered safe. Furthermore, repeated measurements of quetiapine levels in mother’s blood and milk allowed to improve patient’s adherence. Indeed, while the prescribed dose of quetiapine remained unchanged, the first drug concentration in mother’s blood was below therapeutic range, unlike the second one which was within it. Those results imply that the patient’s drug intakes were more regular after the first dosage, and better adherence was later confirmed by the patient.
To reduce the risks of breastfeeding while being on treatment, we offered to measure quetiapine concentrations in mother’s blood and milk. This approach had already been used to monitor child’s exposure, but in a very few cases.7 Nineteen women taking quetiapine while breastfeeding that had concentrations measuring in blood and milk are mentioned in the LactMed database (last update: 09/21/2020). We did not find some more recent publications reporting quetiapine concentration’s measurement in milk. The RID found in our case is consistent with the literature. On another note, repeated monitoring at different times allowed to improve the patient’s medication adherence, notably with the RID helping to reassure the patient that the medication passes into the milk poorly. To our knowledge, there are no other cases in the literature showing this positive impact.
Milk can be easily collected and this monitoring strategy requires a non-invasive procedure, unlike collecting blood samples from the child. Moreover, milk collection does not require any specialized skill and concentrations in milk can be determined by an easy to use method routinely used for therapeutic drug monitoring.
Coupled with a specialized follow-up, this easy procedure reinforces patient’s monitoring, reduces the risk of toxicity for the child and seems to enhance patient’s adherence to treatment, thus contributing to preventing relapse.
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