AMERICAN ACADEMY OF PEDIATRICS
Committee on Drugs :

The Transfer of Drugs and Other Chemicals Into Human Milk

ABSTRACT. The American Academy of Pediatries
places emphasis on increasing breastfeeding in the
United States. A common reason for the cessation of
breastfeeding is the use of medication by the nursing
mother and advice by her physician to stop nursing. Such
adwice may not be warranted. This statement Is intended
to supply the pediatrician, abstetrician, and family phy-
sleian with data, if known, concerning the excretion of
drugs inte human milk. Most drugs Hkely to be pre-
seribed fo the nursing molher should have no affect on
milk supply or on infant well-being. This infermation is
:Im.pnn:; nk nof unI:J.- Eo le:ci:l: nur!.i.ng, infants from uvnto-
ward effects of maternal medication but alzo to allaw
effective  pharmacologic treatment of breastfecding
muothers. Micotine, p.t:.-:hnl:nﬁp[l: -ﬂrug.t, and silicone im-
plants are 3 important topics reviewed in this statement.

[INTRODUCTICNM

statement on the transfer of drugs and chem-
leals into human milk was first published in

1983, with revisions im 19657 and 19%94.* In-
formation continues to become available. The current
statement is intended to revise the lists of agents
transferred into human milk and describe their pos-
sible effects on the infant or on lacktation, if known
{Tables 1-7). If a pharmacologic or chemical agent
does not appear in the tables, it does not mean that it
is mot trans into huwman milk or that it does not
have an effect on the infant; it only indicates that
thers wers Bo ris found in the literahure. These
tables should assist the physician In counseling a
nursing mother regarding breastfeeding when the
mother has a condition for which a drug is medically
indicated.

BREASTFEEDING AND SMOKING

In the previous edition of this statement, the Com-
mittee on Drugs placed nicotine (smoking) in Table
2, "Drugs of Abuse-Contraindicated During Breast-
feeding.” The reasons for placing nicotine and, thus,
smoking in Table 2 were documented decrease in
milk production and weight gain in the infant of the
smoking mother and ure of the infant to envi-
ronmental tobacco smoke as demonstrated by the
presence of nicotine and its primary metabolite, co-
timine, in human-milk.#-*? There is controversy re-
garding the effects of nicotine on infant size at 1 year
of age'3* There are 'hundreds of compounds in
tobaceo smoke: however, nicotine and its metabolite
acotinine are most often used as markers of tobacco
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exposure. Nicotine is not necessarily the only com.
ponent that might cause an increase in respiratory
ilnesses (including otitis media) in the nursing in-
fant attributable to both ttansmammary secretion of
compounds and environmental exposure, Nicotine is
present in milk in concentrations between 1.5 and 3.0
times the simultaneous maternal plasma concentra-
tion,!* and elimination half-life is similar—60 to 90
minutes in milk and plasma.” There is no evidence to
document whether this amount of nicotine presents a
health risk to the nursing infant.

The Committee on Drugs wishes to support the
emphasis of the American Academny of Pediatrics on
increasing breastfeeding in the United States. Preg-
nancy and lactation are ideal occasions for physi-
cians o urge cessation of smoking, It is recognized
that there are women who are unable to stop smok-
ing cigarettes. One study reported that, among
women who continue to smoke throughout breast-
feeding, the incidence of acute respiratory illness is
decreased among their infants, compared with in-
fants of smoking mothers who are bottle fed 10 It may
be that breastfeeding and smoking is less detrimental
to the child than bottle feeding and smoking. The
Committee on Dirags awaits more data on this issus.
The Committes on Drugs therefore has not placed
nicotine (and thus smoking) in any of the Tables but
hopes that the interest in breastfeeding by a smoking
woman will serve as a point of discussion about
smoking cessation between the pediatrician and the
prospective lactating woman or nursing mother, Al-
ternate {oral, transcutaneous) sources of nicotine to
assist with smoking cessation, however, have not
been studied sufficiently for the Committee on Drugs
to make a recommendation for or against them in
breasteeding women.

PEYCHOTROTIC DRUGS

Anti-anxiety drugs, antidepressants, and neuro-
leptic drugs have been placed in Table 4, “Drugs for
Which the Effect on Nursing Infants is Unknown but

» May Be of Concern.” These drugs appear in low

concentrations {usually ‘with a milk-to-plasma ratio
of 0.5-1.0) in milk after maternal Ingestion. Because

, of the long half-life of these compounds and some of

their metabolites, nursing infants may have measur-
able amounts in their plasma and tissues, such as the
brain. This is particularly important in infants during
the first few months of life, with immature hepatic
and renal function. Nursing mothers should be in-
formed that if they take one of these drugs, the Infant
will be exposed b it Because these drugs affect
neurotransmitter function in the developing central



nervous system, it may not be possible to predict
long-term neurodevelopmental eﬁ'm:ts..

SILICONE BREAST IMPLANTS AND
BREASTFEEDING

Approximately 800 000 to 1 million women in the
United 5States have received breast implants contain-
ing silicone (elemental silicon with chernical bonds to
oxygen) in the implant envelope or in the envelope
and the interior gel. Concern has been raised about
the possible effects to the nursing infant if mothers
with implants breastfeed. This concern was initially
raised in reports that described esophageal dysfunc-
tion in 11 children whose mothers had implants 7148
This finding has not been confirmed by other reports.
Silicone chemistry is extremely complex; the poly-
mer involved in the covering and the interior of the
breast implant consists of a polymer of altemating
silicon and oxygen atoms with methyl groups at-
tached to the oxygen groups (methyl polydimethyl-
siloxane).’ The length of the polymer determines
whether it is a solid, gel, or liquid. There are only a
few instances of the polymer being assayed in the
milk of women with implants; the concentrations are
not elevated over control samples.® There is no ev-
idence at the present time that this polymer is di-
rectly toxic bo human tissues; however, concem also
exists that toxicity may be mediated through an im-
munologic mechanism. This has yet to be confirmed
in humans. Except for the study cited above, there
have been no other reports of clinical problems in
Infants of mothers with silicone breast implants 2 Ir
is unlikely that elemental silicon causes difficulty,
because silicon s present in higher concentrations in
cow milk and formula than in milk of humans with
implants.** The anticolic compound simethicone is a
silicone and has a structure very similar to the
methyl polydimethylsiloxane in breast implants.
Simethicone has been used for decades in this coun-
try and Europe without any evidence of toxicity to
infants. The gummirtee on Drugs does not feel that
the evidence currently justifies classifying silicone
implants as a contraindication to breastfeeding.

DRUG THERATY OF THE LACTATING WOMAMN

The following should be considered before pre-
scribing drugs to lactating women:

1. Is drug therapy really necessary? If drugs are
n.'qtﬂn.E:l, EmEI:&Iﬂtal:i.unr'bEMEm the pediatrician
and the mother's physician can be most useful in
determining what options to choose.

2. The safest drug should be chosen, for example,
acetami n rather than aspirin for analgesia.

3. If there is a"possibility that a drug may presant a
risk to the infant, consideration should be given to
measurement of blood concentrabions in the nurs-
ing infant.

4. Drug exposure to the nursing infant may be min-
imized by having the mother take the medication
just after she has tied the infant or just before

the infant is due to have a lengthy sleep period.

[Data have been obiained from a search of the
medical literature. Because ml:hr.‘rdi:l-lﬂ-giﬁ used ko

quantitate drugs in milk continue to improve, this
information will require frequent updating. Drugs
cited in Tables 1 through 7 are listed in alphabetical
order by generic name; brand names are available
from the current Pinsiciens® Desk Referénece, 2 USP D]
2001: Dnﬁ Informmation for the Health Care Professional,
Volume [ and LISP Dictionary of LISAN and Internn-
tiomal Drig Nmnes, > The reference list is not inclusive
of all articles published on the topic.

Physicians who encounter adverse effects in in-
fants who have been receiving drug-contaminated
human milk are urged to document these effects in a
communication to the Food and Drug Admindatea-
ton (http:/ fwww.fda.gov /medwatch /index.html)
and to the Committee on Drugs. This communication
should include the ric and brand names of the
drug, the maternal dose ane mode of administration,
the concentration of the drug in milk and maternal
and infant blood in relation to the time of ingestion,
the method used for Inboratory identification, the
age of the infant, and the adverse effects. Such re-
ports may substantially increase the pediatric com-
munity’s fund of knewledge regarding drug transfer
into human milk and the potential or actual risk to
the infant.
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TABLE 1 Cytotozhe Drugs That May Interfers With Cellular Metabolism of the Mursing Infant

Dirug Reason for Concern, ried SIETL ar 5_:,'111FIm1| in Infant, or Reference Ma.
%ﬁt an Laciation

E}'lﬂq:hn-l-phﬂ.ml.d-t Poasible immuns mw.rq.lh:m; unknawn uﬂ'nctmlgrmth or - 26,27
assoclation with carcinogeresis: neutropenia

Cyclosporing Fossible immune suppression; unknown effect on growth o 28, 2%
associabion with u.rl:ln-n;ﬂenuil

Doworubicin® Possible imeune suppression: whknawn effect on growth or 2
mesociation with exreinbgenesis

M=thoarecits Possible immune suppression; unknown effect on growth or 3|

ausociation with carcinogenesis; neutropeniy

* Drug B concentrated b human mill.

TABLE 2. Diags of Abuse for Which Adverse Effects on the Infant Duwring Breastfeeding Have Been Reported®

Dirug E.cj:nrtﬁ:l Effect or Reasons for Concemn Erference Mo
taminet Iericability, poor sleeping pathern 3z
Cocalng Cochine inteaication irmtabillty, vomiting, diasrhea, 33
remuloudness, seiciares
Herain Tremors, restlessness, \'I:I:II1[:|:|:I'I.E, feeding M
Masijuana COaly 1 repart in lterature; no mentioned; very long as
half-Life far some components
Phencyclidine Potent hallucinogen, 35
* The Commiites on Deugs str believes that mersing mathers should not ingest drugs of abuse, becanse they are hazardpus 1o the

nursing infant and to the hoalth of the mather,
% Dirug is concentrated in haman mifle

TABLE 3. Radiactive Compounds That Require Temporary Cessation of Bresstfeeding®

Cqmp-ui.l.nd Recommended Time for Cessatlon of Breastfesding Redesenoe Mo,
C.:q;rpﬂ B (HCu) Radioschivity in milk present at 50 h a7
Callsism 67 (*7Ga) TRadicachvity in milk present for 2 wk a5
indisien 111 {**¥ind “ery smiall amount tat Ik 2
lodine 123 [¥34]) TFadioactivity in mEIE.;::n: up o 3 h 40, 41
lIodine 125 [*1) Radinactivity In milk present for 12 d 42
ladine 131 (1] Radioactivity in milk present 2=14 d, d E on shudy 4345
ladins™ If used for trentment of thyroid eancer, radigactiviry 47,48
miay pmlmg expasure io infant

Radipactive sodium Radipaciivity in milk present 96 b 4
Technetiusm 99m (FTo), =T Radioactivity i milk prezent 15k o3 d 41, 50-55

mincroaggregnbes, < Te O,

* Coneuli nuclenr medicine pharsician before performing dingnostic study so that radonuctice that has the shortest excretion time in breast
milk ean be used. Befoge study, the mother should pump her breast and store encugh milk inthe freeser Enr&edingllu infant; after stady,
the mother should pump hwr breast to makntakin milk production but discard all milk pumged for the required Hme that radiosctivity is
present Inomilk, Milk samples can be sereened by radiology dopartments for radioactivity before resumption of nursing.

&
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TABLE 4. Drugs fae Which the Effect on MNursing Infanits Is Undonown but May Be of Concern®

Dirug Keported or Pessible Effect Relerence
Mo
Ant-anxziety
Alprazalam Mo 5T
DEnzepam Mane 55-42
Lorazepam Mone |
Midazolam - £
Perphennzine Mons 5
Frazepamt Maie T
Cluazepam Mans e
Termazepam - £
Antidepressants
Amitriptyting Mon= &9
Amoxaping Mo il
'H:'uprup i fa Ty n
Clomipraming Maone 3
Deslpradmleg Naone 75
Duothiegeim Mare 76,77
Dlaxepin None 7B
Flucwetine Colic, irritability, feeding and sleep disorders, slow weight gain TOET
Fluvoxaming _ R
[mil praming Mone 4
Mormriptyline Mone 89, 50
Paroxatine Mone 91
Sertralinet P 52,9
Trarodons Mone -1}
Antipsychiotic
Chiorprompzine Calnctorrhea In modber: drowainess and lethargy in infant decline in 550
developmental scores
Chlarprothizens Mone )

i Bl oo 103
Haloperidaol Dieclines in developmeninl scores 101=104
Mesncidazing BJiane 105
Trllbuopernzine Mane 104

OTHERS

Amiodarone Possible hypothyroidism 106

Chilcram phenbonl Possible idiosyncmtic bone marrow suppresshon 107, 108

Clodazimine Potential for transfer of high percentage of maternal dose; poasible increase n 108
skin pigmmentation

Lamatrigine Poaential therapeutic serum concenirations in infant 110

iclet Mone described; dopaminergic blocking a 1L 112

M=tronidaole In ¥itro mutagen; may discontinue bexs? for 12=24 h to allove excredion 113, 114
of dose when single-dose thevapy given 1o mother

Tinsdnzole Sew metronldazale 115

* Psychotroplc drugs, the compounds listed under andl-anxlety, antidepressant, and antipsychobic categories, are of spedal concern when

Elvm b nairsing mhﬂhrbw Although there ane wery few case reports of sdverse effects in breastheeding Infants, these drugs
o appent in hueman milk and, eould conceivably albeér shorl-berm and boog-term central nervous system function ™ See discussion

in el of paychotropic drugs,

t Drug i concentrated in human milk relative to simulinnéeus maternal plasma concentrtions.

TABLE 5  Drugs Thal Have Bren Associated With Significant Effécts on Some Nursing Infants and Should Be Given to Mursing
hothers With Caution®

'I:Inl.g Reported Effect Reierenze Mo,
Acebuicled Hypotension; brndycardia; I:ul:'h:,rplwl 116
5 Aminasalicylic acid Diiarrhea (1 case) 117110
Akenclol Cynnosis; bradycardia 130124,
Bromecriptine Suppressss IactabBon; may be hazardous to the mothee 135 138
Aspirin 1H|.it'_p'h'l.u] Metabalic scidosis (1 case) 127-179
Clemasting Drvovvsiness, irdtability, refusal to feed, high-pitched cry, meck 130

. shiffress (1 case)

Ergotamine - Womiting, diarrhea, convualsions (doses used in migraine 131
medicalions)

Lithium One-third b one-half therapeutic blood concentration in 13-134
infanis

Phenindione Anticoa Encreased prodhrombln and lad 115
thrombaplastin Bme in 1 infant: not i United States

Phenobarbital Sedation; infanble after weaning from milk 136144

Primidone Sedation, huflna{:mblm ) 136,137

Sultasalazine Bloody disrrhea (1 case) Tl

[salicylazeau tapiri dine)

* Blood concentration n the infant mlf'bll' of elimical impoeriance.
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TABLE &

Maternal Medication Usually Compatible Wiih Breastfeeding®

Drug Reported Sign or Symptom in Infant or Effect on Relerence
Lactation Mo
Acetaminophen KMone . cIE=1dd
Acetazolamide Mone 145
Aciiratin = 146
Acyclovirk None 147, 143
Alcohio] fethanal) With large amounts, drowsiness, diapharesis, deep sleep, i, 148-153
wenkness, decrease in linear growth, abnormal weight
£hin; mabternal mg«ullm of 1 gkg daily decrensss
milk ejection reflex
Allopuring] —_ 153
Aumeadcillin Mone 1+
Antimony — 155
Alropine Mone 158
Azapropazont {apaTone) =t 157
Aztrpomam Mone 158
B, (thinmin) Mone 155
By (pyridoxing) Hanr 160=152
[ Maone 163
Baclolen Maone 164
Barkiturate Eee Table 5
Bendroflumeshiazids Suppresses Inctation a5
Bishydroxycowmarin (dicumarol) 165
Beomilde Rash, weakness, sheence of oy with matemal Intake of 167
54 g/fd
Bavterphamol Mone 145
Caffeine Ireleabllizy, sleeping pattern, excreted slowly; no 165=174
effect with modernte intake of caffeinated beveragss
il it
Caphapril Mone 175
Carbarmnazeping Mane 176, 177
Carbetocin HNone 174
Carbimazale Cobler B3, 179, 160
Cascarn Mone 181
Cefad roxil Mone 154
Cefazalin BMore 182
Cefotaxime Mo 183
Cefoxitin Mans 153
Ceiprozil — 154
Ceftazidime Mone 185
Ceftrlaxnie More 186
Chilaral hydrate Sleepiness v
Chioraform More 188
Chloroguine Mome 1Ba=1%
Chlorothlazide Moo 92,15
Chilorthalidane Excreted slowly 194
Cimetidinet Mone 195, 1%
Cipmaficxacin T 197, 106
Cisapride Marse i94
Cisplatin Mot found in mill 30
c Mone . i |
Codeine Nuaone 144, 156, 202
Colchicine - 203205
Contraceptive pill with * Rare breast enfargement; decroass in milk production 208-213
estropen. progesierone nrd protein content [not confirmed in several studies)
Cycloserine Mare I14
D [vieamin) Nare; follow up infant's n;ru.m calclum level if mother aasnz
receives pharmacslopis doses .
Dianthiron Increased bowel nekivi 218
Dapsane Nane; sulfonamide detecied in infant's 190,219
Desbromphenitaming malenbe Crying, poor sleeping patterns, irritabilitg i)
with g-Moephedring ot
Diatrizcate Mane el |
Digoxin Nane 223,43
DilHazem Mone 4
]| Mo 15
Disopymmide Mo 236,227
Domperi MNone I8
Dyphylinet Mo -
ey e Nore =
yekn 1
Estradial Withdrawal, vaginal bleeding 12
Ethambutol Nope 214

Ethanol fcf. slechal)
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TABLE &. Coantinued

Dirug Reported Sign or Symptom in Infant or Effect an Reference
Lactation Ma,
Ethosuximide Mone, drug appears in infant senam” - 176, 333
Fentany! — ELT)
Fexodenadine Mone 135
Flecwinide - 236, 137
Flesozacin Cee 4-mg dese given b0 nursing mothers; infants not 135
given breast milk for 48 h
Fluranazole [Hone =5
Flufenamic acid Mone 40
Flusrescein — F. N
Folic acid Mone 43
Gadapentetic (Gadalindum) Mone 43
Gentamicin Bonn 4
Gaold salis Mone 245115
Halathane Mone e}
Hydralazins Mone 251
Hydrochlomothiazide - 152, 193
Hydroxychbrogiined Mone 252, 253
Thuprofen Mone 254, 255
Indiomestiacin Selzure {1 casg) AS6-F55
lodides Muay affect thyrold sethvity; see iodine s
[odine Caolter ]
Tedine {povidone-fodine, eg, ina Elevated inding levels in breast milk, odor of lodine on 5
vaginal deouche) infant's skin
Iohexol Hone o
lopanale acd Mo 260
Isondazid Mare; acetyl (hepatobosic) metabolite secreted but na 214, 261
hepaictoxicity reported in infants
Interlercn-a — 2462
Iwermeckn Mone 353, 264
¥, (vitamin) Mane 265, 266
Kannmycin Mane 214
Ketoconazole Mong 267
Ketorolac . — 268
Labetalol Mone 260, 270
Law ral ks XT=274
Levothymoxine Mone 275
Lidocaine Mone o
Loperamids = 7
Lorajading Mone 278
hagnesivm sullate Meme G
e MNone 200, 280
Mefenamie acld Mene i
beperidine MNone B, 382
Methadone Mone J83-287
Methimazole {active metabalile Mone IEE, 280
af eachimaxale)
hethohexital Mone &1
Methyldo Mo =0
Methyprylen Cirorwrsiress "
M oH Mone 120
Pt M ¥
Metrizoabe None o7
Mexibetine None 293, 794
ikl il Mare ]
Marphine Mone; imfant may have measurable blood concentration 282, 225308
Mowalactam Mone zH
Mndelott None 300
Malixtixic acid Hemolysis in infant with glucose-G-phosphate am
dehydrogenase (G-6-PLY) dtﬂ.:hmq!
&0 -— 7]
e - 3
pine ' - 0
Migrgfuranicin Heznolysis im infant with G-6-FD deficiency 305
Morethynodre] Mene 3ns
3 Nome 37
Mescagrine Nomne a8
Orficoencin I: Mime 188
Orpremala Mome 309,310 -
Phenylbutazons None an
Fhenytoin Mithemoglohinemin {1 casa) 136, 17, 312
Piroxicam None 313
Prednisslons Maome 314 31%
Predinisone Mane 316
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TABLE & Continued
Dirug Reparted Sign &r Symptom in Infant or Effect on Lactation Reference Mo
Procaimamide Mone 317
Progesierons Monae 318
Propoxyphene Pl a1e
Propranciol Bone 120-312
Propylthiouracil Mone an
Peeudoephedrinet Mone A
Pyri Zmine Mone 325
mine Mone 33
Chitnidine Bione 191, 317
Chiknirm Hone 206
Tibalavin o [ 1 158
Rifampin Mana 214
Seopolaming — 184
Secobarbital Nane 328
Sennn M 530
Zatalal — 237, 230
Spironolactons o i
Sireplamyein o= 204
Sulbactam Maone 33
Sulfapyricine Cruthen in knfant with faundice or G-5-1'D deficency and 333, 234
ﬂLmﬂ.urpmmhmnlip?ailnml milk
Sulfispxazale Caution in infant with ice ar G d-uH.:hn.:’.- 2 AL
ill, stressed, of presmnture 'lnhnl;.. appears n Infanit’s milk
Swmntriptan Mo
Suprofen Mone 337
Terbutaline [T 138
%ﬂhmd.lm- Mene 335
elracycline Mene; negligible absorption by infant 335 44D
Theaphyliine Irritability 168, 341
Mena 138, M2
Thicuraci] Mone mentioned; drug not used in United States 33
Tieareillin Mone 4
Timadal HMone 310
Tolbutamide Posslble jsundice 5
Tolmetin Mane 44
Trlmethoprim. sulinmethamzale Mane T, 148
Tripralidine Mone v |
Valproic acid Iane 176, 349, 350
Yera el 351
Wararin Peare 352
Zolpidem feone a53

* Dirugs listed hures bewen reported In the lteratene s having the effects lmted or no effect. The word "none”™ means that ne observable
chanpge was seen In the nuesing infant while the motker was ingeating the compound. Dinshes indicate no mention of clinical effect on the
infant. It is emphasined that many of the Bieratuee citations cancemn single case reports or small series of Infants,

1 nl"'l.I.E Is concentraied In human milk

TABLE 7.  Food and Envirsamental Agents Effects on Breastfeeding
Agenl Reparted Sign or Srmpdom in Infang or Effect on Lactation Reference Mo,
Allabaxin Nene 35356
Aspariame Coution f mother or infant has phenylketonuria 357
Bramide [photographic laboratory) Polential abgorption and bromide transéier into milk; see Table 6 158
Cadmium Nome reported a5y
Chlerdane Meane reparbed 360
Chocolate [theobromine) !Imtl'hi.l.Elr or increased bowel lI.'I'I.'I‘I.I'" if excess amiounis 169, 361
(=16 oz /d) consumed by mather
DOT, berzene hexachlorides, dieldrin, Mome 352-3T0
aldrin, hepatachboreposbde
Fava beans I-lm-dy.ﬁ:m patient with G-6-TD deficiency a
Fluorides 372,573
Hexachlorobenzens Slnn rash, diprghea, vomiting, dark urine, neuroloxiity, death 37,575
Hezachlorophens None; possible contamination of milk from nipple washing i
Lead Possible neurotoxicity 37730
Mereury, methylmercury May atfect nearcdevelopment L e < x]
Methylmethacrylate Mane =
Monosodium glutnmate Miong 4
Polychlorinated biphenyls snd Lack of endurance, hypotonia, sullen, expressionless facies 355360
™
gt Escphageal dysmotility 17=22
Tetrhchlossedy cleaning Fluid Chatructive jaundice, dark urine )|
(perchioroethylene) i ) -

"Fﬂ;:lm'lm diet Signs of By, defidency Iz
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