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Abstract: Hypertension disorders of pregnancy affect almost 10% of pregnancies. Most hypertensive 
disorders associated with pregnancy, including chronic hypertension and gestational hypertension, 
often persist into the postpartum period. Thus, many breastfeeding mothers require ongoing 
antihypertensive treatment with antihypertensive medications while nursing. This highlights the 
importance of understanding the efficacy, safety, and potential adverse effects of antihypertensive 
therapy in breastfeeding mothers. Unfortunately, research in this area is limited, and references in 
clinical guidelines remain sparse. Our review aims to provide a comprehensive summary of the 
current knowledge on antihypertensive medications during breastfeeding, drawing from available 
research and evidence-based guidelines. This article discusses all groups of antihypertensive drugs, 
presenting societies' recommendations and available clinical data. Based on the available literature, 
calcium channel blockers (nifedipine as the first choice) and diuretics and beta-blockers (labetalol, 
metoprolol, propranolol) appear to be the drugs of choice. Our review highlights the need for further 
research to evaluate the long-term safety of antihypertensive medications during breastfeeding, 
improve clinical guidelines, and ensure optimal treatment for nursing mothers. 
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1. Introduction 

Hypertension (HT) disorders of pregnancy affect almost 10% of pregnancies worldwide and 
remain the leading cause of maternal, fetal, and neonatal morbidity and mortality [1]. According to 
all compared guidelines, hypertension in pregnancy is diagnosed when systolic blood pressure is 
≥140 mmHg and/or diastolic blood pressure is ≥90 mmHg. The risks associated with arterial 
hypertension in pregnancy include: low birth weight, preterm birth, placental abruption and 
prolonged high-level of neonatal care [2,3]. HT during pregnancy is categorized into two main 
groups: chronic hypertension and hypertensive disorders of pregnancy, which include pregnancy-
induced hypertension and pre-eclampsia [4].  

Blood pressure typically drops immediately after delivery, but may rise again, reaching a peak 
around 3–6 days postpartum. Given the physiological changes in blood pressure during the postnatal 
period, it is important to maintain close monitoring and continue antihypertensive treatment during 
the first week postpartum to avoid unnecessary or overly aggressive treatment [4]. Most hypertensive 
disorders associated with pregnancy, including chronic hypertension and gestational hypertension, 
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often persist into the postpartum period. As a result, many breastfeeding mothers will require 
ongoing treatment with antihypertensive medications while nursing. This highlights the need to 
better understand the efficacy, safety, and potential adverse effects of antihypertensive drugs in 
breastfeeding mothers. However, research in this area remains limited, and clinical guidelines on 
recommended medications are still scarce. 

Our review aims to provide a comprehensive summary of the current knowledge on the use of 
antihypertensive medications during breastfeeding, drawing from available research and evidence-
based guidelines, including: the 2023 European Society of Hypertension (ESH) Guidelines for the 
Management of Arterial Hypertension [5], the 2024 European Society of Cardiology (ESC) Guidelines 
for the management of elevated blood pressure and hypertension [6], the 2019 Position Statement of 
the Polish Society of Hypertension [7], Polish Cardiac Society and Polish Society of Gynecologists 
and Obstetricians on Management of hypertension in pregnancy (PTGiP) [4], the 2022 International 
Society for the Study of Hypertension in Pregnancy (ISSHP) Recommendations [8] and the 2023 
Society of Obstetric Medicine of Australia and New Zealand (SOMANZ) Hypertension in Pregnancy 
Guideline [9]. We selected recommendations for this review paper based on their publication date 
and practical relevance. These recommendations have also been incorporated into the Polish national 
guidelines for managing hypertension during pregnancy [4].  

2. Pharmacokinetics of Drugs in Breastfeeding 

Drugs ingested by a lactating mother pass from maternal plasma into milk by passive diffusion. 
The extent of drug transfer is influenced by various physicochemical properties, including the drug's 
acid-base profile, its relative protein binding in plasma and milk, lipid solubility, and the composition 
of the milk itself [10]. Generally, the higher lipid solubility of a drug corresponds to greater 
concentrations in human milk [11]. 

Unfortunately, population-based evidence is still scarce on the safety of drugs during 
breastfeeding. In the absence of clinical lactation data, it may be possible to predict the passage of 
drugs into breast milk (M/P ratio) using only the physicochemical properties of the drug and milk 
characteristics. Many recent studies use physiologically-based pharmacokinetic modeling to predict 
drug exposures in mothers and infants [11,12]. 

In 2019, the US Food and Drug Administration (FDA) released a guidance document for 
pharmaceutical companies providing recommendations on how to address the potential impact of 
maternal drug exposure, including assessment of levels of the drug (and metabolite) appearing in 
breast milk, the potential effects on breastfeeding infants, and effects of the drug on milk production. 
While most medications transfer from the mother's bloodstream into breast milk, the amount 
ingested by the breastfeeding infant is typically minimal [13]. Risk assessment should consider not 
only the potential effects of the drug on the infant but also the significant benefits of breastfeeding, 
the risks posed by untreated maternal conditions, and the mother’s determination to continue 
breastfeeding. 

3. Drugs Used to Treat Hypertension During Breastfeeding 

Recommendations generally agree that most antihypertensive medications taken by 
breastfeeding mothers are transferred into breast milk, but usually in very low concentrations [Table 
1].  

The 2019 PTGiP Recommendations stress that breastfeeding should not be discouraged in 
women undergoing medical treatment for hypertension. Furthermore, the SOMANZ Guidelines note 
that there is insufficient evidence to determine whether single-agent therapy is superior to 
combination therapy for managing postpartum hypertension. Treatment decisions should be made 
collaboratively through a shared decision-making process involving breastfeeding patients and 
medical professionals. Antihypertensive drugs recommended for use during breastfeeding across 
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various guidelines include calcium channel blockers, diuretics, alpha-methyldopa, ACE inhibitors, 
and beta-blockers. 

Table 1. Safety of antihypertensive drugs during breastfeeding, according to compared Recommendations. 

ESH (2023) ESC (2024) PTGiP (2019) ISSHP (2022) SOMANZ (2023) 

Antihypertensive 
drugs taken by the 
nursing mother are 
excreted into breast 
milk, mostly in very 
low concentrations. 

All blood pressure-
lowering drugs are 
excreted into breast 

milk. Except for 
propranolol, atenolol, 

acebutolol, and 
nifedipine, most 

drugs are excreted in 
very low 

concentrations in 
breast milk. 

Breastfeeding should 

not be discouraged in 

women with 

hypertension, 

including those on 

medical treatment. 

Although most 

antihypertensive 

drugs pass into 

human breast milk, 

their concentrations 

are usually much 

lower than in serum. 
Detailed information 

on the safety of 
medications in 

breastfeeding women 
(including their 
concentration in 
breast milk and 

infantile blood, as 
well as possible and 

reported adverse 
effects) can be found 

in the LactMed 
database. 

Most 
antihypertensive 

agents are acceptable 
for use in 

breastfeeding. 
Up-to-date 

information can be 
obtained in LactMed. 

Data on the breast 
milk transmission of 
the most commonly 
used agents remains 

sparse. 
There remains 

inadequate data to 
suggest the 

superiority of a single 
agent or group 

of agents in selecting 
antihypertensives 

for the management 
of hypertension in 

the postpartum 
period. 

The choice of 
antihypertensive 
(beta-blockers, 
methyldopa, 
hydralazine, 

nifedipine, enalapril, 
clonidine) should be 

made through a 
shared decision-
making process, 
particularly in 

breastfeeding or 
lactating women. 

ISSHP: International Society for the Study of Hypertension in Pregnancy; ESH: European Society of 
Hypertension; ESC: European Society of Cardiology; PTGiP: Polish Society of Gynecologists and Obstetricians; 
SOMANZ: Society of Obstetric Medicine Australian and New Zealand; BP: blood pressure; HT: hypertension. 

3.1. Calcium Channel Blockers 

According to the Lactation Database (LactMed), nifedipine is excreted into breast milk in small 
amounts, with no adverse effects noted in infants exposed to it through breastfeeding [14,15]. A study 
of 21 women taking a median dosage of 40 mg of nifedipine daily shows that the infants would 
receive an average daily dosage of 0.1% of their mother's weight-adjusted dosage in breast milk [16]. 
Furthermore, nifedipine can be used to treat painful nipple vasospasm in nursing mothers who do 
not respond to other measures [17,18]. All reviewed guidelines agree that nifedipine is safe for use 
during breastfeeding. According to the 2023 SOMANZ Guidelines, it is the most extensively studied 
calcium channel blocker in this context, with no adverse effects observed in breastfed infants.  

Studies on verapamil excretion into breast milk show varying results, with the estimated infant 
dose (adjusted for maternal weight) ranging from 0.01% to 0.5% [19,20]. Verapamil is known to 
potentially cause hyperprolactinemia and galactorrhea, though the clinical significance of these 
effects in breastfeeding mothers remains unclear [21,22]. According to LactMed, verapamil is unlikely 
to cause adverse effects in breastfed infants, particularly those older than two months [23]. The ESH 
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and ESC guidelines consider verapamil safe for use during breastfeeding. However, the PTGiP 
recommendations highlight contradictory data regarding its safety.  

According to the Lactation Database (LactMed), no relevant published information is available 
on diltiazem's effects on lactation or breast milk [24]. Based on limited data, the amount of diltiazem 
ingested by the infant is small and is not expected to cause any adverse effects. According to one 
published study, an exclusively breastfed infant would receive a maximum of 0.9% of the maternal 
weight-adjusted dosage [25]. Therefore, diltiazem is recommended for use during breastfeeding in 
both the ESC and SOMANZ guidelines.  

According to LactMed, limited data suggest that amlodipine levels in breast milk are typically 
low, and plasma levels in breastfed infants are undetectable [26]. Three published case reports of 
postpartum women taking amlodipine found no physical or neurological abnormalities in the 
development of their infants [26–28]. The PTGiP recommendations indicate that amlodipine can be 
considered for treating breastfeeding patients if extended-release nifedipine is unavailable. 

Table 2. Comparison of the guidelines for the use of calcium channel blockers during breastfeeding. 

ESH (2023) ESC (2024) PTGiP (2019) ISSHP (2022) SOMANZ (2023) 

Considered 
compatible with 
breastfeeding: 

nifedipine, verapamil. 

Considered safe with 
breastfeeding: 

diltiazem, nifedipine, 
verapamil. 

Extended-release 
nifedipine: allowed in 
breastfeeding women 
Amlodipine:  no data 

on the safety in 
breastfeeding 

women. Seems a 
reasonable choice if 

extended-release 
nifedipine is 
unavailable 
Verapamil: 

contradictory data on 
safety. 

 
 
 
 
 
 
 

No information. 

Commonly used 
calcium channel 
blockers in the 

postpartum period 
include: nifedipine, 

amlodipine, and 
occasionally, 

diltiazem.  
Nifedipine: most 

extensively 
investigated 

in this setting with 
published safety 

information 
suggesting the 

absence of infant 
adverse effects with 
the use of nifedipine 

in the lactating 
mother. Passes into 
breast milk in very 

small amounts. 
ISSHP: International Society for the Study of Hypertension in Pregnancy; ESH: European Society of 
Hypertension; ESC: European Society of Cardiology; PTGiP: Polish Society of Gynecologists and Obstetricians; 
SOMANZ: Society of Obstetric Medicine Australian and New Zealand; BP: blood pressure; HT: hypertension. 

3.2. Diuretics 

According to LactMed, low doses of furosemide (20 mg daily) do not suppress lactation. 
However, if higher doses are needed, an alternate drug may be preferred [29]. Two randomized, 
controlled trials comparing postpartum furosemide in low doses (20 mg daily) to placebo in women 
who had gestational hypertension and preeclampsia found no difference in patient-reported 
breastfeeding difficulties [30,31]. 

Similarly to furosemide, high doses of hydrochlorothiazide (above 50 mg daily) may reduce 
breast milk production [32]. The excretion of hydrochlorothiazide into breast milk appears to be low. 
One study found that an infant breastfed by a mother taking a 50 mg oral hydrochlorothiazide 
received approximately 2% of the mother's weight-adjusted daily dose [33]. Currently, there are no 
reports of adverse effects on infants from hydrochlorothiazide use during breastfeeding. 
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Spironolactone appears to be safe for use during breastfeeding, as it is poorly excreted into 
breast milk. One study indicated that a nursing infant would receive about 0.2% of the mother's total 
daily dosage [34]. Additionally, it is unlikely that spironolactone alone would be potent enough to 
suppress lactation [35]. While spironolactone can cause gynecomastia, the risk is very low compared 
to other drugs [36]. Currently, there are no reported adverse effects associated with spironolactone 
use during breastfeeding. 

The recommendations for hypertension treatment during pregnancy and breastfeeding 
analyzed in our study are inconsistent regarding the use of diuretics while breastfeeding [Table 3]. 
The SOMANZ Guidelines state that there is no clear evidence of harm when using diuretics during 
breastfeeding, and they can be considered when clinically indicated. However, the ESH and PTGiP 
guidelines caution that certain diuretics may reduce milk production based on the understanding 
that intense diuresis from high doses of diuretics (especially combined with fluid restriction and 
breast binding) can negatively affect lactation [37,38]. However, this statement is based on a 
publication indicating that diuretics may reduce milk production and are generally not the preferred 
choice for breastfeeding women [39]. Likewise, other studies suggest that high-dose diuretics can 
negatively impact maternal milk supply [40,41]. Furthermore, another publication cited in the ESC 
guidelines highlights the lack of sufficient human data on the effects of diuretic use during pregnancy 
[42].  

Table 3. Comparison of the guidelines for the use of diuretics during breastfeeding. 

ESH (2023) ESC (2024) PTGiP (2019) ISSHP (2022) SOMANZ (2023) 

Not contraindicated. 
They may be 

associated with 
reduced milk 
production. 

Considered safe with 
breastfeeding. 

Recommended: 
furosemide, 

hydrochlorothiazide, 
spironolactone. 

Diuretics should not 
be used in 

breastfeeding women 
as they suppress 

lactation. 

No information. 
 
 
 

Diuretics reduce the 
rate of persistent 

postpartum 
hypertension with no 

obvious evidence 
of harm. 

Given the limitation 
in the data, there isn’t 
enough evidence to 
support the routine 
use of diuretics in 

women with 
preeclampsia in the 
postpartum period. 

The use of loop 
diuretics can be 

considered when 
there are clinical 

indications for their 
use. 

ISSHP: International Society for the Study of Hypertension in Pregnancy; ESH: European Society of 
Hypertension; ESC: European Society of Cardiology; PTGiP: Polish Society of Gynecologists and Obstetricians; 
SOMANZ: Society of Obstetric Medicine Australian and New Zealand; BP: blood pressure; HT: hypertension. 

3.3. Alpha-Methyldopa 

According to LactMed, the amounts of alpha-methyldopa ingested by infants breastfed by 
mothers taking this medication are low and are not expected to cause any adverse effects [43]. A 
study involving three women treated with 500 mg doses of alpha-methyldopa during breastfeeding 
estimated that infants received less than 0.2% of the mother's total dosage [44]. 

Currently, no acute or long-term adverse effects of alpha-methyldopa use during breastfeeding 
have been reported. Alpha-methyldopa is consistently recommended as a safe and effective option 
during breastfeeding across all reviewed guidelines. However, the ESH (2023) and ESC (2024) 
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guidelines emphasize the increased risk of postpartum depression associated with its use, which 
should be carefully considered when prescribing this medication [Table 4]. 

Table 4. Comparison of the guidelines for the use of alpha-methyldopa during breastfeeding. 

ESH (2023) ESC (2024) PTGiP (2019) ISSHP (2022) SOMANZ (2023) 

Compatible with 
breastfeeding. 

Not a drug of first 
choice because it 

increases the risk of 
postpartum 
depression. 

Considered safe 
with breastfeeding. 

 

Passes to human 
breast milk in small 

amounts. 
It may trigger or 

exacerbate 
postpartum 
depression, 

sedation, and 
orthostatic 
hypotonia. 

Concerns that 
methyldopa might 
increase the risk of 
postnatal mental 

health problems are 
unsubstantiated. 

There remains a 
paucity of data on 
adverse effects of 

methyldopa 
exposure in infants 
through breastmilk. 

ISSHP: International Society for the Study of Hypertension in Pregnancy; ESH: European Society of 
Hypertension; ESC: European Society of Cardiology; PTGiP: Polish Society of Gynecologists and Obstetricians; 
SOMANZ: Society of Obstetric Medicine Australian and New Zealand; BP: blood pressure; HT: hypertension. 

3.4. Angiotensin-Converting Enzyme (ACE) Inhibitors 

Several retrospective studies suggest that ACE inhibitors used during pregnancy may impair 
fetal kidney development [45–47]. However, the results remain inconclusive, and to date, abnormal 
kidney development has not been proven or reported in any infants exposed to ACE inhibitors 
through breast milk.  

Because of the low levels of enalapril in breastmilk, amounts ingested by the infant are small 
and would not be expected to cause any adverse effects in breastfed infants [48]. According to one 
study, the estimated maximum intake of an exclusively breastfed infant would be about 0.16% of the 
maternal weight-adjusted dosage [49]. No adverse effects of enalapril use during breastfeeding have 
been reported thus far. However, a report published in 1989 showed decreased plasma protein levels 
in patients treated with enalapril during lactation [50]. 

A study of eleven mothers taking captopril while breastfeeding reported that a nursing infant's 
maximum daily dosage is less than 0.014% of the mother's weight-adjusted daily dosage [51]. The 
data on prolactin levels when using captopril are contradictory. One series of controlled studies with 
patients having prolactin-secreting tumors showed no effect of captopril on prolactin release [52]. 
However, in another study, one woman out of 12 subjects was unable to produce enough milk for 
the study while taking captopril 100 mg three times daily, despite having successfully breastfed for 
6 months [8]. It is not known if this decrease was an effect of captopril. 

The studies estimate that a breastfed infant would receive about 1.6% of the maternal weight-
adjusted dosage of quinapril and 0.14% of the maternal weight-adjusted benazepril dosage [10,53]. 
No adverse outcomes from the use of quinapril and benazepril during breastfeeding have been 
reported thus far. 

The compared recommendations provide conflicting information regarding the safety of taking 
ACE inhibitors while breastfeeding [Table 5]. The ESH (2023) guidelines recognize ACE inhibitors as 
compatible with breastfeeding, particularly for women with underlying cardiovascular or chronic 
kidney disease. The PTGiP (2019) guidelines consider ACE inhibitors contraindicated during 
pregnancy as they could affect fetal kidney development. This risk should be carefully considered 
when prescribing ACE inhibitors for hypertension in breastfeeding women, as ovulation can still 
occur during lactation, potentially leading to unintended pregnancy [54,55]. According to PTGiP 
recommendations, enalapril, captopril, and quinapril may be used in breastfeeding women with 
underlying heart failure or heart disease. Additionally, the ESC guidelines also consider benazepril 
a safe option. 
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Table 5. Comparison of the guidelines for the use of ACE inhibitors during breastfeeding. 

ESH (2023) ESC (2024) PTGiP (2019) ISSHP (2022) SOMANZ (2023) 

Compatible with 
breastfeeding. 

It can be used in 
women with 
underlying 

cardiovascular 
disease or chronic 

kidney disease. 

Considered safe with 
breastfeeding: 

benazepril, captopril, 
enalapril, quinapril. 

Contraindicated in 
pregnancy, but as 

they pass to human 
breast milk in 

negligible amounts, 
some of them are 
approved for the 

treatment (enalapril, 
captopril, quinapril). 
Contraindicated in 

women who 
breastfeed preterm 
infants and infants 

with suspected 
kidney disease. 

There are special 
indications for using 

ACEi in breastfeeding 
women with heart 

failure and 
peripartum 

cardiomyopathy. 

 
 

ACE inhibitors, 
including captopril, 

enalapril, and 
quinapril, are 

acceptable for use in 
breastfeeding. 

 
 

There is a theoretical 
concern that ACE 

inhibitors could affect 
infant kidney 
development, 

particularly in infants 
with extreme 
prematurity. 

However, this 
remains inadequately 

investigated. 
Enalapril: milk levels 
were undetectable. 

Data on infant 
adverse events 
remain sparse. 

ISSHP: International Society for the Study of Hypertension in Pregnancy; ESH: European Society of 
Hypertension; ESC: European Society of Cardiology; PTGiP: Polish Society of Gynecologists and Obstetricians; 
SOMANZ: Society of Obstetric Medicine Australian and New Zealand; BP: blood pressure; HT: hypertension. 

3.5. Beta-Blockers 

Beta-blockers are among the drugs recommended for use by mothers with hypertension during 
the breastfeeding period. The excretion of beta-adrenergic blocking drugs into breast milk is largely 
determined by their protein binding. Those with low binding are more extensively excreted into 
breast milk. Accumulation of the drugs in the infant is related to the fraction excreted in urine [53]. 

According to LactMed, with 50% protein binding and 5% renal excretion, amounts of labetalol 
ingested by the infant are small and would not be expected to cause any adverse effects in full-term 
breastfed infants [56]. Reports show that intravenous labetalol can increase serum prolactin. This 
effect was not shown in women taking labetalol orally [57]. Thankfully, the maternal prolactin level 
in a mother with established lactation may not affect her ability to breastfeed. The reports on labetalol 
use in breastfeeding remain scarce. Some of the reported side effects in breastfed infants include: 
sinus bradycardia, prolonged QT and weak sucking, while maternal side effects were Raynaud’s 
phenomenon and burning sensation of the nipples. 

Metoprolol is characterized by 10% protein binding, 40% renal excretion, and a moderate half-
life, presenting a moderately low risk for accumulation in infants [58]. Thus far, no reports showing 
adverse effects in breastfed infants or breastfeeding mothers were found [Table 4]. SOMANZ 
Guidelines mention a few case reports of infant bradycardia, but the results of the mentioned case 
reports were not statistically significant, and the beta-blocker used by breastfeeding mothers was not 
specified [59]. 

Propranolol presents a low risk for accumulation in infants, with 87% protein binding, less than 
1% renal excretion, and a moderate half-life [60]. Studies on propanolol use during breastfeeding 
remain scarce. Some of the reported adverse effects in breastfed infants include sleepiness, 
bradycardia, and hypoglycemia, but the relevance and statistical significance of this data is 
questionable [Table 6]. Thus far, no adverse reactions in breastfeeding mothers clearly attributable to 
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propranolol were found. However, a case series of mothers with persistent pain associated with 
breastfeeding shows that propranolol can be used successfully to reduce the symptoms [61].  

According to LactMed, nadolol presents a high risk for accumulation in infants (25% protein 
binding, 70% renal excretion, and long half-life), and other beta-adrenergic blocking drugs should be 
chosen [62]. No relevant published information was found on the adverse effects of timolol use when 
breastfeeding. However, a prospective study on postpartum breastfeeding showed no adverse 
reactions in the breastfed infants of two mothers taking nadolol [63]. Timolol, with less than 10% 
protein binding, 20% renal excretion, and a relatively short half-life, presents a moderate risk for 
accumulation in infants [64]. No relevant published information was found on the adverse effects of 
timolol use for hypertension with breastfeeding. The only reports are on ophthalmic timolol drops 
use, and showed no adverse effects in breastfed newborns [65–67]. There are no mentions of 
oxprenolol use during breastfeeding in LactMed. 

LactMed mentions that nebivolol and carvedilol are characterized by 98% protein binding and 
a relatively long half-life, presenting a moderate risk for accumulation in infants [68,69]. There is a 
report of a 2-day-old neonate admitted with persistent severe hypoglycemia and jaundice. The 
mother reported taking nebivolol 5 mg/day for unspecified tachycardia in the last 4 months of 
pregnancy. Clinical and instrumental investigations carried out during hospitalization did not reveal 
any congenital or perinatal abnormalities. After treatment for metabolic and electrolyte imbalance, 
he was discharged on the 10th day of hospitalization, in good clinical condition and with 
normalization of clinical and laboratory parameters [70]. 

The guideline comparison on the use of beta-blockers during breastfeeding is presented in Table 
6.  

Table 6. Comparison of the guidelines for the use of beta-blockers during breastfeeding. 

ESH (2023) ESC (2024) PTGiP (2019) ISSHP (2022) SOMANZ (2023) 

No information. 

Considered safe with 
breastfeeding: 

labetalol, metoprolol, 
nadolol, oxprenolol, 
propranolol, timolol. 

Pass to human breast 
milk in small 

amounts, although 
there are significant 
differences between 

the individual agents 
in this drug class. 
Metoprolol and 

labetalol are 
approved for use in 

breastfeeding 
women. 

Newer beta-blockers 
(nebivolol) and newer 

drugs with the 
mechanism of action 
identical to the one of 
labetalol (carvedilol) 
cannot be currently 

recommended in 
breastfeeding women 

due to lack of data. 

 
 

No information. 
 
 

Labetalol: moderately 
low risk for 

accumulation in 
infants, no reported 

infant adverse events. 
Metoprolol: 

moderately low risk 
for accumulation in 
infants, Whilst there 
have been a few case 

reports of infant 
bradycardia, there 

has not been a 
statistically 

significant difference 
in the rate of infant 

adverse events. 
Propranolol: a low 

risk for accumulation 
in infants, There 

remains a significant 
paucity in the 

literature on any 
infant adverse events 

with the use of 
Propranolol. 

ISSHP: International Society for the Study of Hypertension in Pregnancy; ESH: European Society of 
Hypertension; ESC: European Society of Cardiology; PTGiP: Polish Society of Gynecologists and Obstetricians; 
SOMANZ: Society of Obstetric Medicine Australian and New Zealand; BP: blood pressure; HT: hypertension. 
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Table 7. Side effects of beta-blockers use during breastfeeding.  

DRUG 
DRUG LEVELS IN  

BREASTFED INFANTS 

REPORTED ADVERSE 
EFFECTS IN BREASTFED 

INFANTS 

REPORTED ADVERSE 
EFFECTS IN 

BREASTFEEDING 
MOTHERS 

LABETALOL 

The average dose received by 
breastfed infants is estimated 

to be between 0.004% and 
0.07% of the maternal dose 

[10]. 

Case Report: Sinus 
bradycardia: a 26-week 

premature infant, mother 
was taking 300 mg of 

labetalol twice daily [71]. 
Case Report: Prolonged QT: 

a 2-month-old infant, 
mother was taking 100 mg 
of labetalol twice daily [72]. 

Prospective study: Weak 
sucking: unreported dosage 

of labetalol [63]. 

Intravenous labetalol can 
increase serum prolactin, 

and oral labetalol does not 
increase serum prolactin 

[57]. 
Case Report: Raynaud’s 

phenomenon of the 
nipples: a woman with 
history of symptoms of 

Raynaud’s phenomenon, 
100 mg of labetalol twice 

daily during breastfeeding 
after two pregnancies [73]. 

Case Report: Burning 
sensation of the nipples: 
intravenous labetalol for 

pre-eclampsia [74]. 

METOPROLOL 

At a dose of 50-100mg daily, 
the average dose received by 

the breastfed infants is 
estimated to range from 

0.005% and 0.01% of maternal 
dose [75]. 

Cohort Study: of 6 mothers 
taking metoprolol, none 

reported adverse effects in 
her breastfed infant [59]. 

Prospective Cohort Study: 
of 2 mothers taking 

metoprolol, none reported 
adverse effects in her 
breastfed infant [63]. 

No relevant published 
information was found. 
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PROPRANOLOL 

A fully breastfed infant 
would receive between <0.1 

and 0.9% of the weight-
adjusted maternal dosage of 

propranolol [76]. 

Prospective cohort study: of 
8 mothers taking 

propranolol, one reported 
sleepiness in her breastfed 
infant. The data was not 

statistically significant, and 
the mother was taking other 

unspecified drugs for 
hypertension [59]. 

Case report: a case of 
bradycardia in a 2-day-old 

infant breastfed by a mother 
taking propranolol. It is not 

clear whether the mother 
had been taking propranolol 

near birth term and might 
have transmitted the drug 

to the infant 
transplacentally [63]. 

Prospective cohort study: of 
16 mothers taking 
propranolol while 

breastfeeding, three women 
reported their infants’ 

hypoglycemia, and one 
reported the infant’s 

bradycardia [63]. 

No relevant published 
information was found. 

NADOLOL 

It is estimated that a fully 
breastfed infant would 

receive about 5.1% of the 
maternal weight-adjusted 

dosage of Nadolol [10]. 

No relevant published 
information was found. 

No relevant published 
information was found. 

TIMOLOL 

It was estimated that a fully 
breastfed infant would 

receive between 0.96% to 
1.2% of the maternal weight-

adjusted dosage [77]. 

No relevant published 
information was found. 

No relevant published 
information was found. 

NEBIVOLOL 
No relevant published 

information was found. 
No relevant published 

information was found. 
No relevant published 

information was found. 

CARVEDILOL 
No relevant published 

information was found. 
No relevant published 

information was found. 
No relevant published 

information was found. 

3.6. Other Drugs Mentioned in the Recommendations 

3.6.1. Clonidine 

The mechanism of action of clonidine is caused by the stimulation of α2-adrenoreceptors of the 
inhibitory structures of the brain as well as a reduction of sympathetic impulses to the blood vessels 
and brain. The hypotensive action of clonidine is associated with a reduction of general peripheral 
vascular resistance, reduced frequency of cardiac beats, and a reduction of cardiac output [53]. 
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Typical side effects of clonidine include drowsiness, dizziness, constipation, headaches, and 
xerostomia. 

A study from 1987 on 9 nursing women taking oral clonidine shows that an exclusively breastfed 
infant would receive an estimated 4.1 to 8.4% of the maternal weight-adjusted dosage, which 
represents an average of about 50% of the simultaneous maternal serum levels. [78]. Despite the 
infant’s high serum levels of clonidine, no typical side effects were reported in this study. 

Another study, including an infant breastfed by a mother taking 0.15 mg of clonidine daily, 
reported drowsiness, hypotonia, suspected generalized seizures, and apnea in the first days of the 
infant's life. When breastfeeding was stopped, all symptoms were resolved within 24 hours [79]. 
Furthermore, clonidine has dose-related effects on both oxytocin and prolactin secretion. The effect 
of the drug on nursing mothers has not yet been well studied, but there is a case report of clonidine-
induced postpartum galactorrhea [80]. 

According to LactMed, due to the high serum levels found in some breastfed infants, possible 
infant side effects, and the potential negative effects on lactation, other antihypertensive agents are 
preferred, especially while nursing a newborn or preterm infant [81]. 

According to ESC (2024) and SOMANZ (2023) Guidelines, clonidine might be considered a safe 
drug in the treatment of hypertension during breastfeeding [Table 8].  

3.6.2. Hydralazine 

Hydralazine is a vasodilator that is thought to reduce peripheral resistance directly by relaxing 
the smooth muscle cell layer in arterial vessels. The precise mechanism of action remains unknown 
but potentially involves an altered Ca2+ balance in vascular smooth muscle cells [82]. Some of the 
more common side effects of hydralazine use include: arm, back, or jaw pain, chest discomfort or 
tightness, irregular heartbeat, and shortness of breath. 

Limited milk levels of hydralazine in breastfeeding mothers and its long history of use 
postpartum indicate that hydralazine is an acceptable antihypertensive for nursing mothers [83]. 
Furthermore, no adverse effects of hydralazine use during breastfeeding have been reported thus far. 

3.6.3. Minoxidil 

Minoxidil is a widely recognized pharmacological agent commonly used in the management of 
hair loss and hypertension. Its vasodilatory effect is primarily mediated by the activation of 
potassium channels in smooth muscle cells, resulting in hyperpolarization of the cell membrane. This 
hyperpolarization inhibits the influx of calcium ions, which are crucial for muscle contraction. 
Consequently, the relaxation and dilation of blood vessels occur, leading to a reduction in blood 
pressure [84]. Some of the most common side effects of minoxidil use include: irregular heartbeat, 
weight gain, flushing, swelling of lower legs, and increased hair growth. 

According to LactMed, due to the limited information available on the use of oral minoxidil, the 
drug should be used with caution, especially when the therapy involves a high maternal dosage [85]. 
Currently, no relevant information has been published on the side effects of oral minoxidil use. 
However, a case report of a mother using 5% minoxidil topically twice a day during breastfeeding 
noted the development of considerable black hair on the infant's forehead at 2 months of age [86].  

3.6.4. Angiotensin Receptor Blockers (ARBs) 

Some of the most common ARBs used to treat hypertension include irbesartan and losartan. 
According to LactMed, both of those drugs are not recommended for breastfeeding mothers due to a 
lack of information on their use during breastfeeding [87,88]. The ESH (2023) recommendations 
confirm that ARBs are not recommended in the treatment of hypertension during breastfeeding due 
to limited safety evidence.  
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Table 8. Comparison of the guidelines for the use of other drugs during breastfeeding. 

ESH (2023) ESC (2024) PTGiP (2019) ISSHP (2022) SOMANZ (2023) 
ARBs are not 

currently 
recommended 
(limited safety 

evidence). 

Considered safe 
with breastfeeding: 

clonidine, 
hydralazine, 
minoxidil. 

No information No information 

Hydralazine: lack 
of infant adverse 

effects reported in 
the literature. 

ISSHP: International Society for the Study of Hypertension in Pregnancy; ESH: European Society of 
Hypertension; ESC: European Society of Cardiology; PTGiP: Polish Society of Gynecologists and Obstetricians; 
SOMANZ: Society of Obstetric Medicine Australian and New Zealand; BP: blood pressure; HT: hypertension. 

4. Summary 

A considerable number of breastfeeding mothers require antihypertensive therapy, which is 
often a continuation of treatment initiated before or during pregnancy. It is well established that most 
antihypertensive drugs taken by nursing mothers pass into breast milk, though usually in minimal 
amounts. Therefore, when selecting an appropriate antihypertensive medication during lactation, it 
is essential to consider all the safety aspects discussed in this article carefully.  

Nifedipine and amlodipine are considered the safest calcium channel blockers for use during 
breastfeeding, whereas diltiazem and verapamil are not recommended. Diuretics may be prescribed 
only at low doses to minimize the risk of lactation suppression. Caution is advised when prescribing 
alpha-methyldopa, as it may increase the risk of postpartum depression. The use of ACE inhibitors 
should be approached carefully, as they may lead to fetal kidney abnormalities. Overall, beta-
blockers with low protein binding and shorter half-lives have a reduced risk of adverse effects during 
breastfeeding. Hydralazine is considered safe for treating hypertension during breastfeeding, with 
no reported adverse effects. Due to the limited information available on the use of oral minoxidil, it 
should be used with caution. Clonidine and angiotensin receptor blockers (ARBs) are not 
recommended for the treatment of hypertension during breastfeeding. 

It is important to note that for patients using methyldopa during pregnancy, the drug should be 
gradually discontinued after delivery due to the risk of exacerbating depression. In contrast, labetalol 
and calcium channel blockers used during pregnancy can be safely continued postpartum. Similarly, 
if cardioselective beta-blockers are indicated, metoprolol can be safely used before, during, and after 
pregnancy. The fact that these medications do not need to be stopped after pregnancy, unlike 
methyldopa, suggests they may be preferred for women who are planning or already pregnant.  

Ongoing research and more comprehensive studies are needed to further assess the safety and 
long-term outcomes of these treatments. Until more conclusive data is available, clinicians should 
continue to weigh the risks and benefits of antihypertensive therapy on a case-by-case basis for 
breastfeeding mothers. 

Author Contributions: All authors contributed to the creation of this article. All authors have read and agreed 
to the published version of the manuscript. 

Data Availability Statement: All data relevant to this review are included in the article. 

Funding: This research received no external funding. 

Conflicts of Interest: The authors declare no conflicts of interest. 

References 

1. Garovic, V.D.; Dechend, R.; Easterling, T.; Karumanchi, S.A.; McMurtry Baird, S.; Magee, L.A.; Rana, S.; 
Vermunt, J.V. August, P. Hypertension in Pregnancy: Diagnosis, Blood Pressure Goals, and 
Pharmacotherapy: A Scientific Statement From the American Heart Association. Hypertension 2022, 79, e21-
e41. 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 3 April 2025 doi:10.20944/preprints202504.0260.v1

https://doi.org/10.20944/preprints202504.0260.v1


 13 of 16 

 

2. Bramham, K.; Parnell, B.; Nelson-Piercy, C.; Seed, P.T.; Poston, L. Chappell, L.C. Chronic hypertension and 
pregnancy outcomes: systematic review and meta-analysis. Bmj 2014, 348, g2301. 

3. Chahine, K.M.Sibai, B.M. Chronic Hypertension in Pregnancy: New Concepts for Classification and 
Management. Am J Perinatol 2019, 36, 161-168. 

4. Prejbisz, A.; Dobrowolski, P.; Kosiński, P.; Bomba-Opoń, D.; Adamczak, M.; Bekiesińska-Figatowska, M.; 
Kądziela, J.; Konopka, A.; Kostka-Jeziorny, K.; Kurnatowska, I., et al. Management of hypertension in 
pregnancy: prevention, diagnosis, treatment and long-term prognosis. Kardiol Pol 2019, 77, 757-806. 

5. Mancia, G.; Kreutz, R.; Brunström, M.; Burnier, M.; Grassi, G.; Januszewicz, A.; Muiesan, M.L.; Tsioufis, K.; 
Agabiti-Rosei, E.; Algharably, E.A.E., et al. 2023 ESH Guidelines for the management of arterial 
hypertension The Task Force for the management of arterial hypertension of the European Society of 
Hypertension: Endorsed by the International Society of Hypertension (ISH) and the European Renal 
Association (ERA). J Hypertens 2023, 41, 1874-2071. 

6. McEvoy, J.W.; McCarthy, C.P.; Bruno, R.M.; Brouwers, S.; Canavan, M.D.; Ceconi, C.; Christodorescu, R.M.; 
Daskalopoulou, S.S.; Ferro, C.J.; Gerdts, E., et al. 2024 ESC Guidelines for the management of elevated blood 
pressure and hypertension. Eur Heart J 2024, 45, 3912-4018. 

7. Tykarski, A.; Filipiak, K.J.; Januszewicz, A.; Litwin, M.; Narkiewicz, K.; Prejbisz, A.; Ostalska-Nowicka, D.; 
Widecka, K. Kostka-Jeziorny, K. 2019 Position Statement of the Polish Society of Hypertension. Arterial 
Hypertension 2019. 

8. Magee, L.A.; Brown, M.A.; Hall, D.R.; Gupte, S.; Hennessy, A.; Karumanchi, S.A.; Kenny, L.C.; McCarthy, 
F.; Myers, J.; Poon, L.C., et al. The 2021 International Society for the Study of Hypertension in Pregnancy 
classification, diagnosis & management recommendations for international practice. Pregnancy Hypertens 
2022, 27, 148-169. 

9. Shanmugalingam, R.; Barrett, H.L.; Beech, A.; Bowyer, L.; Crozier, T.; Davidson, A.; Dekker Nitert, M.; 
Doyle, K.; Grzeskowiak, L.; Hall, N., et al. A summary of the 2023 Society of Obstetric Medicine of Australia 
and New Zealand (SOMANZ) hypertension in pregnancy guideline. Med J Aust 2024, 220, 582-591. 

10. Atkinson, H.C.; Begg, E.J. Darlow, B.A. Drugs in human milk. Clinical pharmacokinetic considerations. 
Clin Pharmacokinet 1988, 14, 217-240. 

11. Pan, X.Rowland Yeo, K. Addressing drug safety of maternal therapy during breastfeeding using 
physiologically-based pharmacokinetic modeling. CPT Pharmacometrics Syst Pharmacol 2022, 11, 535-539. 

12. Abduljalil, K.; Pansari, A.; Ning, J. Jamei, M. Prediction of drug concentrations in milk during 
breastfeeding, integrating predictive algorithms within a physiologically-based pharmacokinetic model. 
CPT Pharmacometrics Syst Pharmacol 2021, 10, 878-889. 

13. Cardoso, E.; Monfort, A.; Ferreira, E.; Nordeng, H.; Winterfeld, U.; Allegaert, K.; Gandia, P.; Guidi, M. 
Panchaud, A. Maternal drugs and breastfeeding: Risk assessment from pharmacokinetics to safety 
evidence - A contribution from the ConcePTION project. Therapie 2023, 78, 149-156. 

14. Nifedipine, in Drugs and Lactation Database (LactMed®). 2006, National Institute of Child Health and Human 
Development: Bethesda (MD). 

15. Nifedipine, in Mother To Baby | Fact Sheets. 1994, Organization of Teratology Information Specialists (OTIS) 
Copyright by OTIS, October 2, 2020.: Brentwood (TN). 

16. Taddio, A.; Oskamp, M.; Ito, S.; Bryan, H.; Farine, D.; Rvan, D. Koren, G. IS NIFEDIPINE USE DURING 
LABOUR AND BREAST-FEEDING SAFE FOR THE NEONATE?1471. Pediatric Research 1996, 39, 248-248. 

17. Berens, P.; Eglash, A.; Malloy, M. Steube, A.M. ABM Clinical Protocol #26: Persistent Pain with 
Breastfeeding. Breastfeed Med 2016, 11, 46-53. 

18. Anderson, P.O. Drug Treatment of Raynaud's Phenomenon of the Nipple. Breastfeed Med 2020, 15, 686-688. 
19. Miller, M.R.; Withers, R.; Bhamra, R. Holt, D.W. Verapamil and breast-feeding. Eur J Clin Pharmacol 1986, 

30, 125-126. 
20. Anderson, P.; Bondesson, U.; Mattiasson, I. Johansson, B.W. Verapamil and norverapamil in plasma and 

breast milk during breast feeding. Eur J Clin Pharmacol 1987, 31, 625-627. 
21. Fearrington, E.L.; Rand, C.H., Jr. Rose, J.D. Hyperprolactinemia-galactorrhea induced by verapamil. Am J 

Cardiol 1983, 51, 1466-1467. 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 3 April 2025 doi:10.20944/preprints202504.0260.v1

https://doi.org/10.20944/preprints202504.0260.v1


 14 of 16 

 

22. Gluskin, L.E.; Strasberg, B. Shah, J.H. Verapamil-induced hyperprolactinemia and galactorrhea. Ann Intern 
Med 1981, 95, 66-67. 

23. Verapamil, in Drugs and Lactation Database (LactMed®). 2006, National Institute of Child Health and Human 
Development: Bethesda (MD). 

24. Diltiazem, in Drugs and Lactation Database (LactMed®). 2006, National Institute of Child Health and Human 
Development: Bethesda (MD). 

25. Okada, M.; Inoue, H.; Nakamura, Y.; Kishimoto, M. Suzuki, T. Excretion of diltiazem in human milk. N 
Engl J Med 1985, 312, 992-993. 

26. Naito, T.; Kubono, N.; Deguchi, S.; Sugihara, M.; Itoh, H.; Kanayama, N. Kawakami, J. Amlodipine passage 
into breast milk in lactating women with pregnancy-induced hypertension and its estimation of infant risk 
for breastfeeding. J Hum Lact 2015, 31, 301-306. 

27. Ahn, H.K.; Nava-Ocampo, A.A.; Han, J.Y.; Choi, J.S.; Chung, J.H.; Yang, J.H.; Koong, M.K. Park, C.T. 
Exposure to amlodipine in the first trimester of pregnancy and during breastfeeding. Hypertens Pregnancy 
2007, 26, 179-187. 

28. Szucs, K.A.; Axline, S.E. Rosenman, M.B. Maternal membranous glomerulonephritis and successful 
exclusive breastfeeding. Breastfeed Med 2010, 5, 123-126. 

29. Furosemide, in Drugs and Lactation Database (LactMed®). 2006, National Institute of Child Health and Human 
Development: Bethesda (MD). 

30. Lopes Perdigao, J.; Lewey, J.; Hirshberg, A.; Koelper, N.; Srinivas, S.K.; Elovitz, M.A. Levine, L.D. 
Furosemide for Accelerated Recovery of Blood Pressure Postpartum in women with a hypertensive 
disorder of pregnancy: A Randomized Controlled Trial. Hypertension 2021, 77, 1517-1524. 

31. Emeruwa, U.N.; Azad, H.; Ona, S.; Bejerano, S.; Alnafisee, S.; Emont, J.; Mathew, S.; Batlle, M.; Arnold, D.; 
Ukoha, E.P., et al. Lasix for the prevention of de novo postpartum hypertension: a randomized placebo-
controlled trial (LAPP Trial). Am J Obstet Gynecol 2025, 232, 125.e121-125.e121. 

32. Reisfield, D.R.Paret, F.L. Value of a diuretic in suppressing breast engorgement. J Med Soc N J 1966, 63, 458-
461. 

33. Miller, M.E.; Cohn, R.D. Burghart, P.H. Hydrochlorothiazide disposition in a mother and her breast-fed 
infant. J Pediatr 1982, 101, 789-791. 

34. Phelps, D.L.Karim, A. Spironolactone: relationship between concentrations of dethioacetylated metabolite 
in human serum and milk. J Pharm Sci 1977, 66, 1203. 

35. Spironolactone, in Drugs and Lactation Database (LactMed®). 2006, National Institute of Child Health and 
Human Development: Bethesda (MD). 

36. Trinchieri, A.; Perletti, G.; Magri, V.; Stamatiou, K.; Trinchieri, M. Montanari, E. Drug-induced 
gynecomastia: A systematic review and meta-analysis of randomized clinical trials. Arch Ital Urol Androl 
2021, 93, 489-496. 

37. Reiher, K.H. [Suppression of lactation by stimulation of diuresis]. Zentralbl Gynakol 1963, 85, 188-190. 
38. Healy, M. SUPPRESSING LACTATION WITH ORAL DIURETICS. The Lancet 1961, 277, 1353-1354. 
39. Cífková, R.; Johnson, M.R.; Kahan, T.; Brguljan, J.; Williams, B.; Coca, A.; Manolis, A.; Thomopoulos, C.; 

Borghi, C.; Tsioufis, C., et al. Peripartum management of hypertension: a position paper of the ESC Council 
on Hypertension and the European Society of Hypertension. Eur Heart J Cardiovasc Pharmacother 2020, 6, 
384-393. 

40. Merlob, P.Weber-Schöndorfer, C., 4.6 - Cardiovascular drugs and diuretics, in Drugs During Pregnancy and 
Lactation (Third Edition), C. Schaefer, P. Peters, and R.K. Miller, Editors. 2015, Academic Press: San Diego. 
p. 711-723. 

41. Mullin, S.; Burden, C.; Standing, J. Neuberger, F. Breastfeeding and drugs. The Obstetrician & Gynaecologist 
2021, 23, 94-102. 

42. Regitz-Zagrosek, V.; Roos-Hesselink, J.W.; Bauersachs, J.; Blomström-Lundqvist, C.; Cífková, R.; De Bonis, 
M.; Iung, B.; Johnson, M.R.; Kintscher, U.; Kranke, P., et al. 2018 ESC Guidelines for the management of 
cardiovascular diseases during pregnancy. Eur Heart J 2018, 39, 3165-3241. 

43. Methyldopa, in Drugs and Lactation Database (LactMed®). 2006, National Institute of Child Health and Human 
Development: Bethesda (MD). 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 3 April 2025 doi:10.20944/preprints202504.0260.v1

https://doi.org/10.20944/preprints202504.0260.v1


 15 of 16 

 

44. White, W.B.; Andreoli, J.W. Cohn, R.D. Alpha-methyldopa disposition in mothers with hypertension and 
in their breast-fed infants. Clin Pharmacol Ther 1985, 37, 387-390. 

45. Martin, R.A.; Jones, K.L.; Mendoza, A.; Barr, M., Jr. Benirschke, K. Effect of ACE inhibition on the fetal 
kidney: decreased renal blood flow. Teratology 1992, 46, 317-321. 

46. Kang, N.S.; Yim, H.E.; Bae, I.S.; Choi, J.H.; Choi, B.M.; Yoo, K.H.; Hong, Y.S.; Lee, J.W. Kim, S.K. ACE 
inhibition modulates transforming growth factor-beta receptors in the young rat. Pediatr Nephrol 2003, 18, 
865-871. 

47. Park, E. Inhibition of the renin-angiotensin system during fetal kidney development. Clin Exp Pediatr 2021, 
64, 121-122. 

48. Enalapril, in Drugs and Lactation Database (LactMed®). 2006, National Institute of Child Health and Human 
Development: Bethesda (MD). 

49. Redman, C.W.; Kelly, J.G. Cooper, W.D. The excretion of enalapril and enalaprilat in human breast milk. 
Eur J Clin Pharmacol 1990, 38, 99. 

50. Lombardi, C.; Missale, C.; De Cotiis, R. Spano, P.F. Enalapril decreases plasma prolactin levels in 
hypertensive patients. J Biol Regul Homeost Agents 1989, 3, 128-130. 

51. Devlin, R.G.Fleiss, P.M. Captopril in human blood and breast milk. J Clin Pharmacol 1981, 21, 110-113. 
52. Denolle, T.; Rohmer, V.; Saint-Adnré, J.P.; Guyene, T.T.; Galland, F.; Bigorgne, J.C.; Schambelan, M. Corvol, 

P. Effect of the circulating renin-angiotensin system on prolactin release in humans. J Clin Endocrinol Metab 
1990, 70, 288-292. 

53. Organizers, A.o.t.I.V.W.C.o.C.P.Therapeutics. Abstracts of the IV World Conference on Clinical 
Pharmacology & Therapeutics. European Journal of Clinical Pharmacology 1989, 36, A1-A341. 

54. McNeilly, A.S.; Glasier, A.F.; Howie, P.W.; Houston, M.J.; Cook, A. Boyle, H. Fertility after childbirth: 
pregnancy associated with breast feeding. Clin Endocrinol (Oxf) 1983, 19, 167-173. 

55. Gray, R.H.; Campbell, O.M.; Apelo, R.; Eslami, S.S.; Zacur, H.; Ramos, R.M.; Gehret, J.C. Labbok, M.H. Risk 
of ovulation during lactation. The Lancet 1990, 335, 25-29. 

56. Riant, P.; Urien, S.; Albengres, E.; Duche, J.C. Tillement, J.P. High plasma protein binding as a parameter 
in the selection of betablockers for lactating women. Biochem Pharmacol 1986, 35, 4579-4581. 

57. Labetalol, in Drugs and Lactation Database (LactMed®). 2006, National Institute of Child Health and Human 
Development: Bethesda (MD). 

58. Barbieri, C.; Larovere, M.T.; Mariotti, G.; Ferrari, C. Caldara, R. Prolactin stimulation by intravenous 
labetalol is mediated inside the central nervous system. Clin Endocrinol (Oxf) 1982, 16, 615-619. 

59. Metoprolol, in Drugs and Lactation Database (LactMed®). 2006, National Institute of Child Health and Human 
Development: Bethesda (MD). 

60. Ho, T.K.; Moretti, M.E.; Shaeffer, I.J.; Ito, S. Koren, G. Maternal β-Blocker Usage and Breast Feeding in the 
Neonate. Pediatric Research 1999, 45, 67-67. 

61. Propranolol, in Drugs and Lactation Database (LactMed®). 2006, National Institute of Child Health and Human 
Development: Bethesda (MD). 

62. Muddana, A.; Asbill, D.T.; Jerath, M.R. Stuebe, A.M. Quantitative Sensory Testing, Antihistamines, and 
Beta-Blockers for Management of Persistent Breast Pain: A Case Series. Breastfeed Med 2018, 13, 275-280. 

63. Nadolol, in Drugs and Lactation Database (LactMed®). 2006, National Institute of Child Health and Human 
Development: Bethesda (MD). 

64. Freppel, R.; Gaboriau, L.; Richardson, M.; Ould, Y.; Domanski, O.; Pinçon, C.; Ghesquière, L. Gautier, S. 
Beta-blockers and breastfeeding: a real-life prospective study. Eur J Clin Pharmacol 2024, 80, 1937-1943. 

65. Fidler, J.; Smith, V. De Swiet, M. Excretion of oxprenolol and timolol in breast milk. Br J Obstet Gynaecol 
1983, 90, 961-965. 

66. Feig, D.I.; Kang, D.H. Johnson, R.J. Uric acid and cardiovascular risk. N Engl J Med 2008, 359, 1811-1821. 
67. Johnson, S.M.; Martinez, M. Freedman, S. Management of glaucoma in pregnancy and lactation. Surv 

Ophthalmol 2001, 45, 449-454. 
68. Lustgarten, J.S.Podos, S.M. Topical timolol and the nursing mother. Arch Ophthalmol 1983, 101, 1381-1382. 
69. Nebivolol, in Drugs and Lactation Database (LactMed®). 2006, National Institute of Child Health and Human 

Development: Bethesda (MD). 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 3 April 2025 doi:10.20944/preprints202504.0260.v1

https://doi.org/10.20944/preprints202504.0260.v1


 16 of 16 

 

70. Carvedilol, in Drugs and Lactation Database (LactMed®). 2006, National Institute of Child Health and Human 
Development: Bethesda (MD). 

71. Sullo, M.G.; Perri, D.; Sibilio, M.; Rafaniello, C.; Fucile, A.; Rossi, F. Capuano, A. Hypoglycemia, 
polycythemia and hyponatremia in a newborn exposed to nebivolol during pregnancy. J Pharmacol 
Pharmacother 2015, 6, 45-48. 

72. AFMR Southern Regional Meeting Abstracts. Journal of Investigative Medicine 2008, 56, 344-492. 
73. Aizman, L.; Van Den Anker, J.; Tender, J.; Krishnan, A. Kirkorian, A.Y. Special management considerations 

for propranolol use in breastfed infants of mothers taking antihypertensives. Pediatr Dermatol 2020, 37, 537-
540. 

74. McGuinness, N.Cording, V. Raynaud's phenomenon of the nipple associated with labetalol use. J Hum Lact 
2013, 29, 17-19. 

75. Avila-Vega, J.; Urrea-Mendoza, E. Lee, C. Raynaud's phenomenon of the nipple as a side-effect of labetalol: 
Case report and literature review. Case Rep Womens Health 2019, 23, e00135. 

76. Kulas, J.; Lunell, N.O.; Rosing, U.; Stéen, B. Rane, A. Atenolol and metoprolol. A comparison of their 
excretion into human breast milk. Acta Obstet Gynecol Scand Suppl 1984, 118, 65-69. 

77. Smith, M.T.; Livingstone, I.; Hooper, W.D.; Eadie, M.J. Triggs, E.J. Propranolol, propranolol glucuronide, 
and naphthoxylactic acid in breast milk and plasma. Ther Drug Monit 1983, 5, 87-93. 

78. Timolol, in Drugs and Lactation Database (LactMed®). 2006, National Institute of Child Health and Human 
Development: Bethesda (MD). 

79. Hartikainen-Sorri, A.L.; Heikkinen, J.E. Koivisto, M. Pharmacokinetics of clonidine during pregnancy and 
nursing. Obstet Gynecol 1987, 69, 598-600. 

80. Sevrez, C.; Lavocat, M.P.; Mounier, G.; Elefant, E.; Magnin, S.; Teyssier, G. Patural, H. [Transplacental or 
breast milk intoxication to clonidine: a case of neonatal hypotonia and drowsiness]. Arch Pediatr 2014, 21, 
198-200. 

81. Heim, J.; Massart, C.; Auvray, E. Allannic, H. [Post-partum galactorrhea with hyperprolactinaemia 
persistent during a clonidine treatment (author's transl)]. Sem Hop 1979, 55, 1933-1934. 

82. Clonidine, in Drugs and Lactation Database (LactMed®). 2006, National Institute of Child Health and Human 
Development: Bethesda (MD). 

83. Knowles, H.J.; Tian, Y.M.; Mole, D.R. Harris, A.L. Novel mechanism of action for hydralazine: induction of 
hypoxia-inducible factor-1alpha, vascular endothelial growth factor, and angiogenesis by inhibition of 
prolyl hydroxylases. Circ Res 2004, 95, 162-169. 

84. Hydralazine, in Drugs and Lactation Database (LactMed®). 2006, National Institute of Child Health and 
Human Development: Bethesda (MD). 

85. Patel, P.; Nessel, T.A. Kumar, D.D., Minoxidil, in StatPearls. 2025, StatPearls Publishing Copyright © 2025, 
StatPearls Publishing LLC.: Treasure Island (FL). 

86. Minoxidil, in Drugs and Lactation Database (LactMed®). 2006, National Institute of Child Health and Human 
Development: Bethesda (MD). 

87. Irbesartan, in Drugs and Lactation Database (LactMed®). 2006, National Institute of Child Health and Human 
Development: Bethesda (MD). 

88. Losartan, in Drugs and Lactation Database (LactMed®). 2006, National Institute of Child Health and Human 
Development: Bethesda (MD). 

 

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those 
of the individual author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) 
disclaim responsibility for any injury to people or property resulting from any ideas, methods, instructions or 
products referred to in the content. 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 3 April 2025 doi:10.20944/preprints202504.0260.v1

https://doi.org/10.20944/preprints202504.0260.v1

