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Abstract: There are guidelines on lactation following maternal analgo-sedative exposure, but these
do not consider the effect of maternal fasting, nor fluid abstention on human milk macronutrient
composition. We therefore performed a structured search (PubMed) on “human milk composition’
and screened title, abstract and full paper on ‘fasting’ or ‘abstention’ and ‘macronutrient
composition’ (lactose, protein, fat, solids, triglycerides, cholesterol). This resulted in 6 papers and one
abstract related to religious fasting (n=129 women) and observational studies in lactating women
(n=23, healthy volunteers, fasting). These data reflect two different ‘fasting’ patterns: an acute (18-
25h) model in 71 (healthy volunteers, Yom Kippur/Ninth of Av) women and a chronic fasting
(Ramadan) model in 81 women. Changes were most related to electrolytes and were moderate, with
almost no changes in macronutrients during acute fasting. We therefor conclude that neither short
term fasting nor fluid abstention (18-25h) affect human milk macronutrient composition, so that
women can be reassured when this topic were raised during consulting. Besides the nutritional
relevance, this also matters as clinical research samples — especially to estimate analgo-sedative
exposure by lactation - are commonly collected after maternal procedural sedation, associated with
maternal fasting and physiology-based pharmacokinetic (PBPK) models assume stable human milk

composition.
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1. Introduction

Breastfeeding results in improved infant and maternal health outcome in both the industrialized
and developing world, and is recognized as an important public health issue as mentioned in the
aims and scope of this journal. Consequently, women also want to breastfeed shortly following
analgo-sedation for surgery or diagnostic procedures. To further facilitate this practice, guidelines
are provided by different associations [1,2,3]. We also recently summarized the available knowledge
on lactation during or after exposure to commonly prescribed analgesics, narcotics or sedatives
(opioids, intravenous and inhalational anesthetics, benzodiazepines, non-opioid analgesics, and local
anesthetics) following surgery, diagnostic procedures or medical indications. We proposed that the
use of systemic non-opioid analgesics, local anesthetics, inhalational or intravenous anesthetics is safe
when mothers are nursing. When systemic opioids are used, we recommend care providers to
consider clinical monitoring of the infant for sedation. Furthermore, we suggested that the duration
of maternal exposure (> 4 days) and the presence of maternal signs of somnolence hereby served as
additional ‘red flags’ [4]. Such information is useful for lactating women and their care providers
when planning analgo-sedation related to surgery or diagnostic interventions.

Following discussions with different colleagues and anesthesia associations during the
development of (perioperative) guidelines on lactation following sedation and clinical consulting
with individual lactating women, we realized that we only had focused on drugs or compounds
‘temporarily added’ to the maternal diet, and not on the nutritional or fluid intake ‘temporarily
removed’ from the maternal diet as these women are commonly requested to abstain from enteral
nutritional intake, enteral fluid intake, sometimes even including water. We therefore felt that a
structured search on the available evidence on the effects of maternal fasting or water abstention on
the macronutrient composition of human milk is valuable to enable counseling based on the available
evidence.

Along the same line, such a structured search is also of clinical relevance as these mothers are
sometimes invited to provide paired plasma and human milk samples to quantify exposure to these
analgo-sedatives as part of clinical research programs. Such samples are used to develop and explore
the performance of physiology-based pharmacokinetic (PBPK) lactation models, hereby assuming
that human milk macro-nutrient composition remains stable during maternal fasting. As recently
discussed by Yeung et al., PBPK models have the ability to provide in silico estimates of drug exposure
given the proper parameterization with host physiology and drug properties [5]. In order to fully
exploit the utility of PBPK models in quantifying drug uptake in breastfed neonates, an accurate
measure of infant feeding parameters, volume and frequency of maternal milk intake are needed [6].
Human milk composition is another of these needed parameters [5,6].

As clinical research samples - especially for analgo-sedatives - are commonly collected after
maternal procedural sedation and because these procedures are associated with maternal fasting, it
is of relevance to ensure that macronutrient composition of human milk is not different from non-
fasting settings so that data can be extrapolated to other populations and clinical settings and that in

silico estimates of drug exposure related to lactation remain useful.

2. Materials and Methods
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As part of a more extensive effort to explore interspecies differences in milk composition to
support interspecies pharmacokinetic prediction models of drug excretion through milk with PBPK
models (IMI ConcePTION project, WP3) [7,8], we conducted an additional, independent search on
‘human milk composition” within PubMed on October, 29 2019. As side-project and to retrieve an
answer on the impact of maternal fasting or fluid abstention on the macronutrient (lactose, protein,
fat, solids, triglycerides, cholesterol) composition of human milk, the same search was screened for
title, abstract and finally full papers related to ‘fasting” or ‘abstention” by the first author (KA).
Retained papers were screened for references (published paper) and citations (PubMed + Google

Scholar). The second author (AS) also screened the list and cases of uncertainty were discussed.

3. Results

The initial search (human milk composition’) resulted in 3100 PubMed hits. Following the
search strategy, and screening for citations and references, this resulted in 6 papers and one abstract,
mainly related to religious fasting (n=129, Ramadan, Yom Kippur/Ninth of Av), or describing
observational studies in lactating women (n=23, healthy volunteers, fasting) (Table 1) [9-15].

Table 1: Summary on study characteristics and the impact of acute (18-25 h) or chronic fasting (during

Ramadan) on the macronutrients and electrolytes in human milk (chronologically) [9-15].

reference

study model

most relevant findings, human milk

Prentice et al,

1984
(%]

10 lactating women, 2"d-4th week during vs 2 weeks
after Ramadan; morning and evening samples. 10 non-
lactating controls for maternal characteristics
(morning vs evening, lactating vs non-lactating:

the day);

higher weight loss (during more

dehydration; higher water turnover, likely due to

higher water intake at night) in lactating women.

during Ramadan vs before: osmolarity (+3%), sodium

(+25%); lactose (-14%); potassium (-18%).

during vs after: osmolarity (+3%); sodium (+30%); lactose
(-9%); potassium (-5%).

during morning vs evening, osmolarity (-3%); lactose (-

12%); sodium (+55%); potassium (unchanged).

Neville et al,
1987 +1993
[10,11]

23 women. Fasting after evening meal, non-caloric
containing fluids allowed for 18-20 h. Repeated

human milk sampling over the fasting period.

throughout fasting: milk glucose, protein, fat and lactose

remained constant, despite maternal insulin and glucose

decrease.

Bener et al,
2001
[12]

26 women, 2M-4h week during vs 2 weeks after
Ramadan. Morning sampling after nursing, so more

a ‘chronic’ model.

during vs after: no differences in macronutrients (lactose,

protein, fat, solids, triglycerides, cholesterol).

Rakicioglu et al,
2006
[13]

21 women, 2" week during vs 2 weeks after
Ramadan. Morning sampling after nursing, so more

a “chronic” model.

during ©vs after: no differences in macro-nutrients;
potassium (-25%); dry mass (-22%). Magnesium (-12%);
Zinc (-16%)

Zimmerman et al,

2009

48 women, nursing healthy infants (1-6 months)

during a 24 h religious fasting period. Paired

just after vs before: sodium (+16%); calcium (+17%);

protein (+9%); phosphorus (-19%); lactose (-6%); fat

[14] sampling human milk 2 days before, just after | unchanged.

fasting, and 24-25 h later (10 ml milk before nursing). | 24 h later vs before: protein (+9%); lactose (-3%).
Salah et al, 24 women, paired sampling during (100 ml) vs 2 | during vs after: lactose (-6%); protein (-6%); sodium (-28%);
2016 weeks after Ramadan. Morning sampling after | potassium (-18%); calcium (-7%); phosphorus (-14%) (fat
[15] nursing, so more a ‘chronic’ model. unreported).
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In essence, there are data on two different ‘fasting’ patterns, with an acute fasting (18-25 h) model
in 71 (healthy volunteers, Yom Kippur/Ninth of Av) women, or a more chronic fasting (during
Ramadan) model in 81 women. However, even in the chronic Ramadan model, the changes were
mainly related to electrolytes and classified as moderate, while there were almost no changes in

macronutrients (lactose, protein, fat, solids, triglycerides, cholesterol) in the acute fasting setting.

4. Discussion

In essence, we found data on two different ‘fasting’ patterns, with an acute model <24 h in 71
women [10,11,14], or a more chronic fasting (during Ramadan) model in 81 women [9,12,13,15]. In
our assessment, the acute model is likely very similar to the interruption of caloric intake as part of
analgo-sedation related to surgery or diagnostic interventions [1-3, 10,11,14]. Based on the data we
retrieved, the impact of chronic fasting during Ramadan and breast milk are moderate, although
there remains a call for further focused research on this topic, be it that this is out of scope of the
current research question [16]. We were unable to retrieve data on human milk composition
immediately following surgical interventions or medical procedures, but still feel that the pooled data
in Table 1 [9-15] are useful for extrapolation as there is likely a major burden to conduct such studies
in an immediate postoperative setting.

Based on this structured, focused search, we conclude that neither fasting nor fluid abstention
significantly affect the macronutrient composition (lactose, protein, fat, solids, triglycerides,
cholesterol) of human milk, so that women can be reassured on this aspect when this topic is raised
during consulting. Furthermore and relevant to PBPK model development programs, this also means
that - as parameter to be used in PBPK model efforts - it is reasonable to assume similar macronutrient
composition of human milk in the immediate postoperative setting during fasting and fluid

abstention [5-8].
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