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Abstract

Clinician must consider several factors when
advising a breastfeeding mother on the compati-
bility of her medications to breastfeeding infants:
the benefit the medication will give to the mother; the
risk of discontinuation of breastfeeding to the baby,
the risk of medication to the baby and the risk of
medication to the maternal milk supply, In almost all
situations, there are numerous medications that can
be safely used for specific symtoms and should be
carefully chosen with the breastfeeding mother in
mind. The transfer of medication from the maternal
serum into milk depends on the drug's oral avail-
ability, lipid solubility, molecular weight, protein
binding and half life, One must remember when the
mother uses medication, that medication needs to
be absorbed into the bloodstream of the mother, be
able to cross into milk, be orally available to the
infant, absorbed by infant's Gl tract, be able to get

into the infant's bloodstream and be at an infant
dose which is generally very small,
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Drug
absorption
Matemnal plasma S — Mk
compartment A —————— compartmant
Matermnal Ovral ingestion Drug denatured or
clearance by infant unabsorbed in infant
Irfant plasma
Infarm clearance

Table 1. Association between Milk/plasma (M/P) and

Dissociation Constants (pKa) of Aulfonamides

Sulfonamide Milk/plasma ratio pKa
Sulfacetamide 0.08 6.5
Sulfadiazine 0.21 6.5
Sulfamethazine 0.51 7.4
Sulfapyridine 0.85 8.4
Sulfanilamide 1.00 10.4

D. eF&9] dissociation constant (pKa)

Fig. 1. Transmission of drug from lactating mother to infant.

Myoepithelial
Cells

Fig. 2. Typical mammary alveolar subunit with the milk-producing
alveolar cells (lactocytes) arrayed on thinner surfaces of the alveoli
and surrounded by capillaries and adipose cells.(From Hale TW.
Pharmacology review: drug therapy and breastfeeding: pharma-
cokinetics, risk factors and effects on milk production. NeoReviews
2004;5:e164-e172. Hale TW. Pharmacology review: drug therapy
and breastfeeding: antibiotics, analgesics, and other medications.
NeoReviews 2005;6:233-e240.)
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(4) 749 Fo(Transdermal drug delivery system)
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C. 29 7] &2 AUET =

Uit 0 2 ok} AHAJ o] HEUSE alkaline §-9Y
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o, &, AkR9 8% pH (7.4)7F B#(0.8~7.3, B¢
7008}t =7] whiol okt AHS Ad 2 7
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of okt A e A Biu FEEEr
AR g3y srro o 244 F, B4/8%
Y 559 ratio= 9FEo] AUl QI pKad
2459 FEE AT nfe HEE 24/l
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OFE-F & 9] ratioZ} Y-S 9FE-(sulfacetamide)Z A1
g5l 7o) nlEr A5l At (Table 1).

. k=0l 59 7]- (mechanism of transport)

EfUEe] FEolFe (1) simple diffusion (2)
carrier mediated diffusion (3) active transport
(4) pinocytosis (5) reverse pinocytosis 2 758}
ot 2k @ o] ks 2ot w53kl single
compartment2}al 748 wf FE9] volume of
distributione th--2] ¥4 02 75 d 4= 9y
oA B4 o FEe] ARhE Tt
oFE-9] volume of distribution (Vd)
Vd = Total amount of drug in body/
concentration of drug in plasma

Concentration in breast milk = Dose/Vd

. 9F&-o] Ba¥(molecular weight, MW)

OFE 9| AR o] ZAEFF (4l (500 dalton) &2 2}
9JE= lactocyte AFo] 2] 4t (water-filled mem-
branous pores) & 22| F3}7} §-o]s}A|qt vt 2
heparin, enoxaparin} Z+o] #}aFo] 800 da o)A}
A BF B SEEEE vf- Ho

Adukzl o 2 protein binding®o] H&FE(o: li-
thium), lipid solubility7} &%, 2%&2] pKa7}
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Fig. 3. A) Concentration-time profile for citalopram in human plasma and milk. Different but parallel
concentrations in two compartments.(From 3. Rampono J, Kristensen JH, Hackett, LP, Paech M, Kohan
R, llett KF. Citalopram and demethylcitalopram in human milk; distribution, excretion and effects in breast
fed infants. Br J Clin Pharmacol 2000;50:263-68) B) Concentration-time profile for metformin in human
plasma and milk following administration of 500 mg x 3/day.(From Hale TW, Kristensen JH, Hackett LP,
Kohan R, llett KF. Transfer of metformin into human milk. Diabetologia 2002;45:1509-14.)
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Fig. 4. Changes in lactocytes.
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29| AAE] HaYs}t 2 Aot citalopram). oral vancomycin, inhaled steroids/broncho-
SEAIRE A B8 57} B2 o 739 (o]]: metfor- dilators, topical medications, one time local
min) @5 AAELE vla A #58 Aol A anesthetic injection).
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-2 @7 o] Agto] Rl ehalste] Adt HH|Fo] HolA|7)] Hlx dubH o= 12~187] Lo
Hoh e T2 Ak 82 °F 5, unbound PHlEE BHE ool o)z dgd g
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Table 2. Medications with Poor Oral Bioavailability

Drug Oral Bioavailability
Morphine <25%
Insulin <0%
Infliximab <0%
Gentamycin <1%
Omeprazole Nil
Lansoprazole Nil
Ceftriaxone Nil
Gadopentetate <0.8%
Radiocontrast agents Nil
Sumatriptan 10%
Heparin Nil
Enoxaparin Nil
2) TT&E AP 470 wlnke] o}, EHHA]
ol gl A, F5F, 23717 719 4
2<d0] 9k o)
(3) F& AP A wsol, 2o}, BeEE B

of, A7]50] AstH o}
B. A o] 8-& (bioavailability): 2 AJAo]&ES
A SFFASE B4 710 ol ek,
C. & AA 54
volof whet ok AlA o] YA 4 F
L}o] 24~285 28~34F, 34~40F, 40~44F, 44~
08F, 687 ool k& AA 58L& 747 Al
5%, 10%, 33%, 50%, 66%, 1&]3L 100%°]t},
73719} 2ol okZ9] oFF A (pharmacokinetics) 1A},
B, oblelAel mhek At AT kel B
EHE Fdto] Qojxl o}r]e] FEEE #e ¢ HH
relative infant dose (RID)E T+ 4= A =+d| RID7}
(10%2 B ZArfrAl 57 k2ol thek b o] wrha
oA 9l
Relative infant dose (RID):
Dose. infant (mg/kg/day)
Dose. mother (mg/kg/day)

RID =

Dose. infant = dose in infant/day

*Dose in infant = drug concentration in milk (mg/L)
% 0.15 L/kg/day (daily consumption of milk)

Dose. mother = dose in mother/day
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3. DRLSAl U= QMM i St classification

systems 2| &

1) National Swedish Board of Health (960 registered
drugs)

(1) A 2 W2 okzo] $84%8 0] Sol7HA =
(5%).

(2) A2 B W2 oz o] F 2438 0] Sol7hARt ¢
Sh= o7l g ol flTk(32%).

(3) A3 iy = ko] T o480 S&3] S0l e

ot ob7lolA 1@ skeh(12%).
(4) A4t L AR 5 (51%).

2) American Academy of Pediatrics Committee on
Drugs (2001)

A. Cytotoxic ¢ SFE2A] -3k o} 719 A ZdiAte] 9
FE A 5 9ot

B. oF&d8-(Drugs of abuse)

C. Radioactive 3+ A& 0 2 AA|FQ BH-f So]
a8k,
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3) Hale

A, L1 - 7} Q-dstth (safest).

B. L2 - eFA5}t}(safer).

C. L3 - H|3 ¢kAstcHmoderately safe).,
D. L4 - 9188 4 dtH(possibly hazardous).
E. L5 - &7](contraindicated).

4) Weiner and Buhimschi

(D) S - ebdslth(safe).

(2) NS - Qb 8}A] etk (not safe).
(3) U - & A A %5-(unknown).

Z31 2 v]= Rochester thsh] “The breastfeeding and
Human Lactation Study Center” o4& HZ Yo+ AT
g 282 EUE A&2 02 A7) 23, 4 classificatione
ARgsle] Al RS AlFStaL 9)

4. BRAQA E5] AIBEIE UE U Wk

D Aok

- Estrogeno| -t Ho|gle &2 Jgitt.

- Progestin-only mini pillo] 43 €},

- Progestin receptors2- 'lactating tissues'tj o] £2]3}4]
or=r}

Al B ASHE R A2 ok Fekg

- BH 5 2 ALgSHA Wolok shul BCPE WA ALS F

depog AHESHES Tt

2) B2/-21] E3A) (Galactogogues)

- Prolacting A=sh= 714& Ado},

- gJF-5 prolactin levelo] As}E AR oA £} 9l
o2 w2 AR prolactin A& Aolw FH Hr,
- Zr g x| 7bo] whElA] 24~48A)7 o] H &2 B & 9t}

9]

—

m\ii*

- Metoclopramide 2 major depression< oF7] A2 = 9)

ct.
- Domperidone& blood/brain barrierg $3}5}A] 53t}
- AR 3 A o 298 BA] ZEohd SR
of|: Fenugreek, Grape seed extract 5
- B AR E0] a5 o] Ailshs RfFo] ATl Hlst
o A Hrha AZtelaL QL5 WAl ES gt
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3) FAA

- Penicillins #} cephalosporins2 X# 2] 0 & otA3sit},
Dicloxacillin, flucloxacillin, cloxacilling f-A1 Gol| &
FHol},

- Erythromycin, zithromax-& AF27] wjo] ARS-qh w31
£ ekAsit), Z271AH-L o} 7] ol A] hypertropic pyloric
stenosis (erythromycin) ¥4 93852 =3It}

- Fluoroquinolones
Ciprofloxacin &} A}g-2 ZASTHAAP approved).
Ofloxacin, norfloxacin, levofloxacinZ} A& Ht},

- Metronidazole

iU soe 8 =2 5 Joy giA = kst A4
ofof|A| 2ol kg F YO RE BiTRE Foto]
dolA = FEolgE aFA| %}*‘:}

- BE PAAE AT EddS efete] AAL 2
candida o] FHAS o 9,15}

4) V1rus°1] -JU]’ 7& )

- Influenza: EH7-5 58l 23S A Hrfe= AR
the drte] 387] 4 271%Y oln] =& HUL 7}

sAo] =

- Hepatitis A: =5 3lo]= ebAs}T}

- Hepatitis B: HBIG o] 8% sholchl b st

- Hepatitis C: etAs}c},

- Cytomegalovirus: A]7] 2 o}7] 2] e of u}e} o} =
z]u}- ko _?47‘74_9 b g}u}

HIV: SN BAfE oA e,

- Varicella zoster: $]@3}c},

- Lyme disease: | & A ZHFH+= EeHAsT]

- Herpes simplex: W& 7}8]1 BRf<f-A] 7153t}
(AAP approved).

- Epstein Barr: 247} 5553} A| 7k opn i obA S Ao|t},

5) FaL LA

- Metoprolol, labetalol, propranolol®} & beta
blockers AF8-2 33} B = acebutolol, atenolol
< yjgit},

- FA 5= calucim channel blockers2 nifedipine, ni-
modipine, verapamil, nitrendipine©]t},

- ACE inhibitore W]&ob8 Rfpf & 4+ AH-2 A%
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SHA @3l & & Qe FEEE captopril, enalapril,

benazepril, aldomet, hydralazineo] 31t}

6) AHHF

- MMR: Q-dajct,

- Yellow fever: A3ke]] Ael& AR A3 Eol o ¢t
g},

- Hepatitis B: etAs}c}.

- Hepatitis A: QH&3}c},

- DPT: Qbs}et,

- Flumist: opr} = obdgt Aot}

- Influenza: e+A3}c}

- Lyme vaccine: QHA3}C}

- Varicella: ¢H&3}t}

- Inactivated polio: e+As}C},

7) A

- Hydrocedone, morphine2- Q+As}t}

- Fentanyl& AH§E 39 B2 A e Ao

- Ibuprofen, ketorolac, and acetaminophen 2] ARg-2
obasi},

- Naproxen AR~ A7 H A= A% 8] & 739 AL
# % gl

- Meperidine-& 414 o}ol| 7] 214 &3}9} 215 A7 8 55t
A A o] 2257 ulel] $& AL ohit

- Celebrex2 588 734 2 T v S0H0.3%).

8) Vit D

- 25 vitamin D $&5= St}

o) #EE Y

- )38 Saphylococcus aureus ol &Js}e] of7] €}, &
Frafr Bk AT oF 10~15%0]14] -t

- glolto] MRSAS] 97k 271 9l 7ol ek A
271 @22 4 9o} clindamycin, vancomycin,

sulfonamides, daptomycin 2 X|5& 4= qlt}.

10) -9-&A
-AbRLO| Bk & 08220 34| 9L A B afol

=
EoRf ol A FHFRZL 2 T 5 9]

wEoll el W= 2 dAle ASAU Al

=
S APEZE R R Aol S50l A2

=
SR A48 WEThe BaLE 9t

11) Tricyclic antidepressants

- o] ¢EASEA|F anticholinergic Q87 FrHEg-
A IS 98T geow FE agt

2 ARG Ao] Sl A, 28 o)) b, Ty

5%0] & AR oA a3 o|t},

12) Serotonin Reuptake Inhibitors (SSRIs)

- Fluoxetine, sertralin, paroxetine, fluvoxamine, ven-
lafaxine, citalopram, escitalopram, reboxetine-2 A4
49

A. Fluoxetine (Prozac)
- 70 ¥9i77)9] active metabolitesg AU 9t}
(360 hrs),
- Biefret #8E B2 3ol gl
- Fluoxetine®] 4] =+ 28.894 181 ug/
Liter7hA] HALE 3, norfluoxetine& 41,694
199 ug/Liter7}#] Bas]o] gt}
- Relative Infant Dose = 6,9%
7 Bl AAlo}ol A FEHEAo] Uehd 4 itk
(withdrawal syndrome).
B. Fluoxetine 3= A}8}
QA FHAhA) £ 749 oke] 32 10 mg/day
2 7T,
- oFo] gL & 74 Eul Tl sertraline &
L escitalopram © & wlETH
- 2709 oo Folrt Bfrrfr
7t HA gt
- 7k fluoxetine g A okgt 3f+= 79 M/P ratio7}
0.2~0.5 Htoll 7] 7] Wl 3 Bfri &
s A
C. Sertraline (Zoloft)
- G-SAE ALEse nt S 48% A=) sertra-
lineg AH&-31aL k= Bavt gl
B4 F5: 19~43 ug/Liter (H.iLo] wh} 18 4~
95.8 ug/Liter)

il
]

o
A%

Al

i



2o B Ffrobelld Ul e ST
F & A= Woh(2 ng/mL).
- Relative Infant Dose = 2.2%
-opERolt FuE A FUEHS 2% 4 ol
D. Paroxetine (Paxil)
W71 o 21 ARkl 1 B A2 AL gl
- 3k Hilo] Wh2d iUl =5 7.6 ug/liter
(dose=20 mg/d) o]¥ Hu} Fof FE2] 0.34%
o]golct.
- Relative Infant Dose = 1,25%.
- ARl AA FFAo] vlaA EstAl dold
ohar A gl
- RA71 ) AL RS AL 5 3l
o2 H2dlole A4S W
E. Citalopram (Celexa)
- M:P ratio = 3
- 281 dosex Au} dose?] 0.4~5.9%0]t},
- Relative Infant Dose = 0.7~5.9%

3K B folol ) 22 gol A ek 1

7k 3=
-FjGot 22 FEEE A o718 Bf - Sk
il 2HAHA AR

F. Esc1tzdopramS

- Citalopram ¢] 354 tAHE2
- 10 mg/dayE FoJ& -9 M/P ratio & 2.20|t},

Relative Infant Dose = 5.3%

BHaefold] 84ssE SAE 5 ¢l
({3 ug/Liter).
Citalopram Bth= O A3 & 3-9-&4) o]},

o,

colr}

o

13) 71g}"

A. Radiocontrast agents (CT, MRI $]3} contrast
material)
- St 97 (504
- 5uj & WE7] et 7ok % (o

7} 7Fssttt.

B. Parodel

- Prolactin ¥-8] 2 7+ 2A)71c}

- Protein binding: 90~96%
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- AL 7ke] CYP3A4S B-oko] thARE]H, first-
pass biotransformation< 3},

- Bioavailability: 28%

- Half-life elimination: 15A|7t(range 8~20A|7})
olm Aol oFEo] AAHE Suje] W] &
et 7Ivkel | (¢F 39) BAi7t 7hs skt

- A GFEE: 1~3A1%E

- 2o 2 wiEHL

C. FE2teks} XA

- Lorazepam 22 midazolam 3} 22 -2 wi7h7]
£ A IR FoiE gt

- 713k AHE-E FEi

- Lorazeoam¥] Relative Infant Dose = 2.5%
Midazolamd¢] Relative Infant Doses of = 0.6%

- Phenothiazine analogs®] A& 1]},

- Chlorpromazine (thorazine), promethiazine
(phenergan)& E#f3h= vl ARE-A]
ool £ Fk Al el v

5. ZrrwrAl 271 =

1) mjek

2) Ergot alkaloids (mirgraine preps, ergotamine,
cabergoline): Prolactin 4|2 AH3}A|AA EAEH]

= 270 gt

3) Pseudoephedrine

LF FREAAN EfEHE A2

4) Methotrexate
Aq713-E ks 5

5) Radioactive drugs
A. Radioisotopes: 2717t FeF B
B. Radioactive I-131, 1-125
C. A717F ARg3te JAA
D. Estrogens
E. Z4F 3 482171 9] progesterone o

mlm
r°“
i)



48  Hanyang Medical Reviews Vol, 30 No, 1, 2010

F. Sodium 2-2 potassium iodide, povidone iodide
solution: Thyroid suppression< oF7] A2 4= it}
6) Lithium
TR F 270l FoT B9 Efl =) ok

i)
4
%0,
v

7) Amiodarone
ZA WA A 715 gA|, AE A 9] =4S Yehd
% qle

6. &7 MIE £ U= RSB QR

1) Dr., Hale's web site-http://neonatal ama.ttuhsc,
edu/lact, Medications and Mother's Milk, http://
www.ibreastfeeding. com/

2) Do not use PDR for breastfeeding information

3) AAP Committee on Drugs

4) Lawrence and Lawrence: Breastfeeding: A Guide
for the Medical Profession

5) Briggs, Freeman, and Yaffe: Drugs in Pregnancy
and Lactation

0) Breastfeeding and Human Lactation Study Center
at the University of Rochester, NY

7) Drugs and Lactation Database (LactMed)-peer re-
viewed, fully referenced, continually updated, and
free http://toxnet.nlm nih.gov/cgi-bin/sis/htmlgen/
LACT

8) Finger Lakes Regional Poison and Drug Informa-
tion Center - "lactation line" 585-275-3232 (USA)

9) The Breastfeeding and Human Lactation Center -
585-275-0088 (USA)

B45HE S gt 2B gake ool o}7]4lA ol

Y u) e slojxlo} & A2 of
Bo) glutolA AR AR, BA5HE FHY 0l o}7]s) o
wol wl Al Als B Blo] WA o Fol olr

ERTfE ASGH R I ) 574 He 42 TR A

Ao kR BATRE Sk o] olAl 2 3 E 96
OFEo tf gt AASH Y = M-SRk QIE Hl Alo]
E 32 opy|ofA| A& S aefste] T
classificationo]] we} 4 ’5‘]--‘5 AuloA FFE == 3}
™ o} g2 7|7t BArRE T EAYE BAEHE
o & 9% = T Yo 719stodof Al

o= & T »u=

X] 01—‘—
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