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ARTICLE INFO                           ABSTRACT
 

 Breast feeding is the best form of infant feeding. Percentage of taking antibiotics 

in lactating mother is not much high in developed nation but it is quite high in 

developing nation specially in case of hospital delivery. Generally breast milk 

does not adversely affect the infant of lactating mother taking majority of 

antibiotics. But sometimes unrestricted use of antibiotics may invite deleterious 

effects to the newborn infants. So it is necessary to use antibiotics judiciously in 

lactating mother. Issues regarding antibiotic use in breast feeding mother are to 

be considered. These are (i) amount of ingested antibiotic that reaches to newborn 

infant through breast milk and (ii) whether this causes unwanted effects or not. 

Again, factors relating to antibiotic molecule, lactating mother and infant are 

responsible for transfer of antibiotics to infant. Antibiotics causing potential 

problems in breastfeeding infants are (i) modification of gut flora with alteration 

of defense mechanism. (ii) direct adverse effects to infants and (iii) alteration of microbial culture. On the basis of 

drug safety, antibiotics can be categorized into some groups.  Drugs of same group are expected to behave almost 

similarly. But side effects of one drug may not similar to other agent of same group. Unwanted effects of antibiotics 

in breast feeding infant can be minimized through its judicious use of drugs on mother, decreasing its transfer to breast 

milk and monitoring the infant properly. Development of an antibiotic policy on lactating mother along with time to 

time evaluation and its circulation may play a pivotal role in this respect. 
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                INTRODUCTION:  

Breast feeding is the best form of nutrition in neonates 

and young infants. The benefits of breast feeding 

specially on human offspring are immense. Breast 

feeding is one of the few interventions where the 

survival benefits newborn, infancy, early childhood 

directly and whole life even indirectly. Both the World 

Health Organization (WHO) and United Nations 

Children’s Fund (UNICEF) recommend early 

initiation of breast feeding, exclusive breastfeeding for 

first 6 months of life and continuation of  

breastfeeding until 24 months of age.1 Neonates are 

mostly benefited from breast feeding and beneficial 

effect of breastfeeding on specific infections like 

pneumonia and diarrhea are immense.2 The optimal 

breast feeding is a key intervention that could prevent 

up to 13% of under-5 child deaths.3 Considering the 

benefit and cost effectiveness of breast milk, 

breastfeeding is not absolutely contraindicated even in 

HIV infected mothers in this region.1  

Percentages of mothers taking antibiotics after 

delivery in developed nation is not much high4 but it 

is quite high even 90% especially in case of hospital 

delivery in this region.5 Besides immediate side 

effects, some drugs may have long term adverse 

effects on growth and development of newborn infant. 

Preterm infant suppose to face more adverse effects 

when lactating mother takes these kinds of drugs.6  But 

generally breast milk does not adversely affect the 

infants of lactating mothers taking majority of 

antibiotics. There is hardly contraindication of 

breastfeeding from mothers who necessitates 

medications.7 Sometimes in one hand, risk of breast 

feeding is over highlighted when mother takes an 

antibiotic even which is quite safe to neonate. This 

may leads to unnecessary avoidance of essential drugs 

by the mother or avoidance of breast feeding even by 

the newborn infants. On the other hand sometimes 

unrestricted use of a harmful medicine even antibiotic 

may invite deleterious effects to the newborn infants. 

So, the issue on antibiotic in lactating mother is 

sometimes confusing even in health professionals. It 

is necessary to update information relating to 

antibiotic use in lactating mother, so that such 

medicines are used judiciously. The review is written 

to orient health personals particularly Obstetricians, 

Neonatologists and Pediatricians regarding related 

fundamental aspects of antibiotics so that antibiotics 

can be used judiciously on lactating mothers.          

Transfer of antibiotics through breast milk: 

There are two problematic issues regarding antibiotic 

use in breast feeding mother. The first one is ●how 

much ingested antibiotic really reaches to the newborn 

infant through breast milk? This is relatively easier to 

answer; often predictable and to an extent can be 

calculated mathematically. The second one is if 

antibiotic is transferred ●whether this is responsible 

for unwanted effects or not? This is difficult to predict 

due to paucity of data in human beings (8). 

Majority of antibiotics in maternal plasma are similar 

to breast milk component. Theoretically, all maternal 

drugs have the potential crossing over from maternal 

plasma into breast milk. Antibiotics transfer from 

maternal plasma to breast milk occurs mainly by (i) 

passive diffusion across a concentration gradient and 

(ii) active transport against a concentration gradient. 

Drug transfer is negligible by (iii) transcellular 

diffusion. The factors responsible for antibiotics 

transfer to breast milk are: antibiotic molecules 

factors, maternal factors, infant factors.8 

A. Antibiotic factors: antibiotics can cross biological 

membrane only in ionized state and follow the law of 

Henderson-Hasselbach equation: pH= pKa + log 

(base/ acid). As pH of breast milk is lower than plasma 

(7.2 vs.7.4), the weakly basic medication like 

erythromycin and metronidazole tend to concentrate 

in milk whereas weakly acidic drugs like 

suphonamides and penicillins accumulate higher in 

plasma.8 Antibiotic with low molecular weight 

reaches breast milk more readily than with high 

molecular weight.9 Protein binding of antibiotic 

molecules is one of the important factors determining 

drug transfer to milk. Transfer of drug is greater which 

binds less loosely to maternal plasma proteins.8 Fat 

soluble antibiotics can cross cell membranes more 

easily. For this reason lipid soluble sulfonamides and 

chloramphenicol are more commonly found in mature 

milk with higher fat. Antibiotics with longer half life 

or with active metabolites provide longer infant 

exposure to the drugs.10 B. Maternal factors: there is 

an individual variation in breast milk in relation to its 
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contents and pH. Again, milk tends to become more 

acidic with maturity; colostrums may have a pH of 

~7.4 and transitional milk about 7.05. Similarly, milk 

from mother of preterm baby has higher protein 

content.11 Again, hind milk has a higher pH and fat 

content than foremilk. Increase in mammary blood 

flow result in increase in drug supply to breast milk 

but its significance is uncertain.8 Factors that minimize 

antibiotic excretion or metabolism by mother may 

increase drug concentration in breast milk.12 

Therefore, precaution is needed during prescription of 

antibiotics in breast feeding mother with liver or 

kidney disease.10 Antibiotics use topically or as in 

inhalation forms do not reach significantly in blood or 

breast milk.13 C. Infant factors: Infants varies in 

relation to drug absorption, distribution, metabolism 

and elimination. Premature infants differ from their 

counterpart in respect of renal elimination, enzymatic 

function, hepatic maturation and in some mechanical 

functions leading variation in antibiotic transfer and 

function in neonate.8 

 

Box-1: Factors modifying effects in infant by maternal antibiotics                        

A. Antibiotic factors: (i) State of ionization: 

 pKa of antibiotic molecule. 

 pH of maternal plasma. 

 pH of breast milk. 

(ii) Affinity for proteins: 

 Plasma proteins. 

 Milk proteins. 

(iii) Half life. 

(iv) Molecular weight. 

(v) Lipid solubility. 

B. Maternal factors: (i) Interindividual variations. 

(ii) Intraindividual variations: 

 Variation in composition of breast milk with time. 

 Variation in pH of breast milk with time. 

(iii) Mammary blood flow. 

(iv) Drug metabolism in breast tissue. 

C. Infant factors: (i) Gestational age. 

(ii) Gastrointestinal emptying time. 

(iii) Gastro-oesophageal reflux. 

(iv) Intestinal surface area. 

(v) Idiosyncratic reactions. 

 

Lastly, it is necessary to remember that adverse 

reaction to drug is not only dose depended rather 

idiosyncratic and two babies may behave differently 

receiving same antibiotics.  

Significance of antibiotic transfer to infants: 

Antibiotics can cause three potential problems in 

breastfeeding infants. These are (i) modification of gut 

flora and alteration of gut defense mechanism. (ii) 

direct effects to infants which may or may not be dose 

depended and (iii) alteration of microbial culture 

results in infants investigating for infection. On the 

basis of drug safety in breastfeeding infants, 

antibiotics can be categorized into three groups (Box-

2).8 Drugs of same class are expected to behave almost 

similarly in infants. But side effects of one drug may 

not similar to other agent of same group. As side 

effects of drug taking by lactating mother on infant are 

not reported always it does not indicate the drug is safe 

always. On the other hand, occurrence of side effects 
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in isolated case does not imply restriction of 

prescription of that drug in other case. 

Cephalosporins are safe drugs in lactating mothers 

irrespective of generation and route of administration. 

But third generation cephalosporins has more chance 

of altering bowel flora. Macrolides are safe though 

they may change gut bacterial flora. Aminoglycosides 

are safe because though they are transferred to breast 

milk they are not absorbed through gastrointestinal 

tract (GIT) of infants.8 Sulphonamides are excreted 

into breast milk but are not risk factor for term 

neonates. But this should be avoided in sick, preterm 

or jaundiced infants or in infants with glucose-6-

phosphate deficiency. American Academy of 

Pediatrics recommends this drug in lactating 

mothers.14 Trimethoprim along with sulphonamide is 

also recommended in lactating mothers.8 

Ciprofluxacin is excreated in breast milk but the 

amount of exposure in infant is low. Although 

manufacturer and some authorities advise against 

ciprofloxacin use in lactating mother, clinical data 

shows no remarkable evidence of arthopathy in 

neonate and children with systemic use of this drug in 

them. Therefore, interruption of breastfeeding during 

treatment of mother with ciprofloxacin is 

unnecessary.15 Transfer of Tetracyclines into breast 

milk is low but they are usually avoided due to the 

possibility of adverse bone growth or dental 

staining16.Penicillin is considered compatible with 

breastfeeding although there is a theoretical risk of 

alteration to gut flora and allergic sensitization.16 

Metronidazole is excreated in milk at concentrations 

which causes no serious reactions in the infants. The 

drug may be safely administered to mothers at oral 

conventional dose of 400 mg thrice daily.16 It is better 

to avoid Metronidazole in single high dose in lactating 

mother.8 Clindamycin given to lactating mothers does 

not show any side effects to their infants. But as this 

drug passes to the breast milk in a concentration of 0.7 

to 3.8 µg/ml and which may cause toxic effects it is 

may be advisable to use alternative drug to lactating 

mother.17 Though study on Meropenem in this respect 

is not sufficient, the drug appears acceptable to use 

during breast- feeding.18 Americam Academy of 

Pediatrics categorizes antitubercular drugs as 

compatible with breast feeding. However, Isoniazid 

(INH) interferers nucleic acid metabolism and can be 

hepatotoxic.8 Evidence of INH side effects in infants 

might be remembered during its treatment. 

Streptomycin is not ototoxicity in this case as the drug 

is poorly absorbed through gut mucosa. Few data is 

available on other first line antitubercular drugs but 

are compatible with breast feeding.8 A standard short 

course regimen with first line drugs is recommended 

therapy in lactating mother.19 

Transfer of acyclovir through breast milk is significant 

but absorption through infant gut wall is poor.8 No 

harmful effects is seen in breast fed neonate whose 

mother takes even large dose of acyclovir.20 Highly 

active antiretroviral therapy (HAART) during breast 

feeding is a strategy to reduce breast milk HIV 

transmission. This reduces plasma and breast milk 

HIV concentration and provides prophylaxis to the 

infant through ingestion of antiretrovirals in breast 

milk.21   There is paucity of data on use of Ganciclovir 

on lactating mother. But the manufacturer 

recommends not using this drug on lactating mother 

due to risk of toxicity in neonate.22 

Griseofulvin is tumorigenic and should be avoided. 

Fluconazole is safe for neonate. Ketoconazole and 

itraconazole are absorbed poorly in milk but better to 

avoid during lactation. There is no long term effect of 

terbinafine administration in mother on infants. The 

dosage in lactating mother is similar to nonpregnant 

women.23 Limited information is available on 

antimalarias on lactating mother, but most of the first-

line drugs are safe to breastfed infant. Primaquine 

can’t be given to lactating mother if G6PD status of 

infant is not known.24,25  There is scarcity of data on 

effects of anhelminthics on breastfed infant. Transfer 

of Mebendazole and Pyrantal pamoate to breast milk 

is not clear (Box-3); but the drugs may be safe because 

of poor absorption from gastrointestinal tract.26 

However, Mebendazole may decrease milk flow in 

some lactating mother.8 
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Box-2: Antibacterial antibiotics and breast feeding                        

A. Safe for 

administration: 

Aminoglycosides, Amoxycillin, Amoxycillin-clavulanate, 

Antituberculer drugs, Cephalosporins, Macrolides, 

Trimethoprim-sulphamethoxazole. 

B:Effects  not known/to 

be used with caution 

Chloramphenicol, Clindamycin, Dapsone, Mandelic acid, Metronidazole 

(Low dose), Nalidixic acid, Nitrofurantoin, 

Penicillins, Tetracyclines. 

C.Not recommended: Metronidazole (Single high dose), Quinolones (as first-line). 

 

Box-3: Other antibiotics and breast feeding 

A.Antiviral:  Compatible with breast feeding: 

          Acyclovir, Amantadine, Valacyclovir. 

 Effects during breast feeding are not known: 

          Antiretrovirals, Famciclovir, Foscarnet, Ganciclovir. 

B:Antifungal:  Compatible with breast feeding: 

Ketoconazole. 

 Effects during breast feeding are not known: 

     Amphotericin, Fluconazole, Flucytosine, Itraconazole. 

C:Antimalarial:  Compatible with breast feeding: 

           Chloroquine, Hydroxychloroquine, Quinine. Artemether,    

           Lumefantrine, Artesunate. 

 Effects during breast feeding are not known: 

     Mefloquine, Pentamidine, Proguanil, Primaquine,   

     Pyrimethamine. 

D:Antihelminthic:  Effects during breast feeding are not known: 

          Mebendazole, Pyrantel Pamoate, Praziquantel, Quinacrine  

          Antihelminth, Thiabendazole, Piperazine. 

 

Minimization risk of antibiotics:  

Risk of maternal antibiotics in breastfeed infant can be 

minimized through proper knowledge on antibiotics 

and its judicious application. This can be achieved 

through (i) awareness of unwanted effects of maternal 

antibiotics (ii) judicious use of antibiotics to lactating 

mother (iii) limiting absorption of antibiotics into 

neonate and (iv) monitoring of nursing baby (Box- 4). 

 

Box-4: Minimizing exposure of infants to undesirable maternal antibiotic effects 

A. Strategy 1:  Judicious prescription of antibiotics to lactating mothers: 

I. Is antibiotic necessary? 

II. If yes, does it have to be administered systematically? 

III. Weigh likely benefits and risks. 

IV. Discuss benefits and risks with mother/ parents. 

B. Strategy 2:  Decreasing transfer of antibiotics to breast milk: 

I. Prescription of antibiotics that have poor oral bioavailability. 

II. Use of topical/ local antibiotics where feasible. 

III. Preferential prescription of antibiotics with rapid clearance from 

plasma. 

IV. Feeding the baby immediately before antibiotic dose. 
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V. Dose modification of maternal antibiotic. 

          VI. Spoon feeding at time of peak plasma concentration of  

             antibiotic. 

      VII.Omission of breast feeding is a last theoretical resort. 

C. Strategy 3:  Monitoring the infant: 

I. Watching untoward/ unexpected/unexplained effects. 

II. Finding association of such effects to maternal antibiotics. 

III. Monitoring of serum levels. 

 

CONCLUSION: 

There are enormous benefits of breast feeding on neonate. Pediatricians and Neonatologists do not prescribe drugs 

to mother; but their opinion might be sought by Obstetricians and others. Emphasis on safety of breast feed infant is 

to be given during prescribing a drug on lactating mother. Generally, everyone including lactating mother has to 

avoid antibiotics. Prescription of antibiotics if unavoidable should reasonably be safer. Either the drug should not 

excrete through breast milk or should excrete in very minimum amounts. Absorption of prescribed antibiotics through 

infant GIT should be minimum or none. The drug which does not show unwanted effects to breastfed infant is better 

to chose. It is possible to minimize such effects of antibiotics to infant when is used to lactating mother. Selection of 

safe and right antibiotic in right dose schedule, alternative route through awareness is necessary. Talking of physician 

with mother in this vital issue before taking antibiotics is essential. Development of a policy by professional bodies 

involving government along with time to time circulation may play a pivotal role in antibiotic use on lactating mother.  
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