Guidelines for Prescribing
Medication During
Pregnancy and Lactation

Because of past experiences with birth defects from medica-
tions, & more conservative approach is now being taken to-
ward prescribing them as well as over-the-counter drugs and
natural food products, especially during the first trimester
and postpartum lactation. Sinee there is a lack of informa-
tion about the risk to benefit for many medications, the goal
e 1o avoid harm to the mother and fetus by finding the bal-
ance between the underutilization of medications required
by the mother and the termination of a pregnancy due to un-

known teratogenic effects.

Fred H, Coleman, ML

Assistant Professer. Division of

Maternal-Feral Medicing,

[hepartment of Obsterrics and

Gyvnecology, University of
{Oklahoma Health Sciences
Center, Oklahoma City, OK

Sharon A. Var, BLM.
Project Coordinator.
Oklahema Teralogen
Information Service,
Liniversity of Oklahoma
Health Ssiences Center,
Oklahoma City, OR

William F, Baayvburn, M.1L

Professor and Chair,
Department of Dbstecrics
and Gynecalogy,
University of Mew Mexico
Health Sciences Center,
Alvugquergue, N

@ Since the thalidomide disaster
more than 30 years ago, health-
care providers and patients have
adopted a conscrvative approach
to medication use during preg-
nancy, especially in the first
rrimester apd during postparium
lactation, The risk vs, benefit of
each medication wused during
pregniancy must be considered for
beth the mother and the fetus,
Unfortunately, because Lhe risks
and benefits of many medications
when used during pregnancy are
often not available, there may be
gither an underutilization of med-
ications required bv a pregnant
woman of 4 voluplary termina-
tion of the pregnancy when 2
medication’s Leratogenic potential
15 unknown,

Medication Use

Medication use during preg-
nancy has changed over time be-
cause of wvarious factors: new
products have been marketed,
concerns have arigen regarding
safety and efficacy, public educa-
tion has increased. and some pre-

scription medications have heen
granted nonprescription status by
the Food and Drug Administra-
tion (FDAL To assess the use of
prescription medications, over-
the-counter drugs, natural food
products, and illicit drugs during
pregnancy, women must be relied
on Lo give an accurate description
of drugs they used. Medications
most commonly taken during
pregnancy include vitamins. anal-
gesics, calcium and iron prepara-
tions, and antibiotics. According
Lo our experience, the mean num-
ber of medications consumed dur-
ing the second and third trimes-
ters (3.5 and 4.1) are significantly
higher than the mean number
taken before pregnancy (2610
Dwer-the-counier medicalions ac-
cont for half of the total products
taken during pregnancy. Percent-
ages of women using cafleine, to-
hacco, aleohol, and illicit drugs
tend to decrease as pregnancy
progresses.

Polential Adverse Effects

Drugs are easily absorbed
during pregnancy, and the serum
eoncentration of albumin for drug
binding is lower than when non-
pregnant. Most unbeund drugs or
active metabelites do not have
large spatial configurations or
high melecular weights and, there-
fore, should croas the placenta eas-
ily.* Umhilical cord eoncentrations
become more cotnparable o the
mother's serum with continued
exposure. The risks of new drugs
to the fetus are usually not fully
explored. Drugs prescribed as
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maintenance therapy during preg-
naney are, therefore, usually old-
er and have alarger body of infor-
maton or expenience. These older
medications may nol be the pro-
ferred treatmeni when the pa-
tient is not pregnant.

CGiiven the abundance of avail-
able medications, it is unclear
why there iz 8 paucity of scientif-
ic information about their poten-

]

tial adverse effects on pregnancy.
Fetal exposure may be divided in-
to three periods: (1} ovum, from
fertilization to implantation; (2)
embryo, from the second through
the cighth week; and (3) fetus,
from the eighth completed week
until term. The embryo period en-
compasses the mest critical time
with respect o physical malfor-
mations beceausze it involves
organogenesis. Certain drugs
may infrequently have detrimen-
tal effects when taken bevond
organogenesis. There is virtually
no information about long-term
effects, such as prowth impair-
ment and learning or behavior
problems (functional teratogene-
gis), that may result from chronic
prenatal medication use.

Table 1 lists the known ad-
verse effects on the fetus from ex-
posure to specific drugs during
the first trimester and bevond.
Information compiled in this table
iz a review of the recent litera-
ture. Briggs and coworkers’ Druge
in Pregraney and Lactation, come-
puterzed databases, and consul-
tation with knowledgeable col-
leagues have also been helpfal in
compiling, what we consider to be,
reasonable advige

Alzo listed 1 Table 1 are the
effecte on the infant while ex-
posed to various drups during
breast-lfeeding, The amount of
drug present in the milk and con-
sumed by the infant depends on
the chemical properties of the
drug and on the dose, frequency,
and duration of exposure’ Few
drugs should cause any concern,
and contraindications or caulions
listed 1n the table are more theo-
retical or fTounded on case reports
rather than being evidence based.
Less rizk may be gained by the
mother taking the medication af-
ter infant feedings or just before
the infant's longest sleep period
Although nearly all drugs are ex-
craved in breast mille, they arme
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usually  excreted in
amounts (often less than o
the weight-adjusted materns
daily dose). The World Healt:
Organization’s recommendation
for each drug are very similar 1
the Academy of Pediatrics' recom
mendations and favor breas
feeding. However, the Warl,
Health Organization is more con
servative by not recommending
breast-feeding if there 1= no infor
mation or by expressing cautio
about the need to monitor.

Many dilemmas exist whes
studving any drug, prescniption o
over-the-counter, and its effect o
the developing fetus. Aments that
have been commonly used for at
least 20 vears mav have been
studied by the Collaborative
Peninatal Project or the Boston
Collaborative Drug Surveillance
Program.® Although valuable,
these findings are not always con-
clusive and do not help in f
ating either newer drugs orv s
less commonly prescribed during
pregnancy. Mest human data in-
volve small studies or case re-
ports. which may be biased or
which may merely reflect the pa-
tient’s background risk for birth
defects. regardless of exposure,
Case reports of malformed infants
after prenatal exposure to a cer-
tain drug may feature exposires
Lo other agents and a lack of uni-
formity of abnormalities, making
their association with a single
causative apent unlikely. & lack of
comparability of the dose and the
route of admimnistration can limit
interpratation. For example, the
short-term  administration of a
drug given intravenously makes
it difficult to relate nsk when the
same medication 15 taken orally
in & lower dose for a longer pericd,

Altering Drug Regimens

Drug regimens for chron’
nesses are best altered, when |
sible, in the preconception period

4



Reported Drug Effects on the Human Fetus and the Nursing Infant

Drugs

Analposics
Acetaminaphen

Marcotics
Salicylates

Anpsineics
Ganerl
Local

Anorerics
Fhenyiprogansaming

Meclizine

Ambasiimnalics
Treapnyling

Terbuwialine

Metaproterenal
Anhcoaguianis
Warlann

Hegarir

AafieamenEaants
Barbriurates
Carbamazeping
Clapazepam
Ebnosumade
Phesytain®
Primigane

Tnmethadizne"

15t Trimester Eifects

Hone known'

Hane knaver’
rrequent reports, nans
proven (see 1ext)

Anamalies (7)°, abortion (77

Wans known'

Eye (7}, ear (7)',
hyenospadias {1

Ciral clefs (77, eve (7).
ear (¥’

Mong known’

Mone knoem’

Mone known’

Hasal hypoalasi,

aphihaimac abnarmalitiss,

apiplyseal Sspphng
Hone knawn

Malfarmaticns {7
Craniodacial, neural tube
abeioermalites (1

Mone ke

Mose kaown

Crazniptacial abnoemmaliies,

frgntal retargation,
nypoplasia al phalanges
Oralacal cleRs

feral retardabion,
faca! fysmorphageness,
cardimascular

?nd & 3rd Trimester EHects

Hepatatoxicitynaphrotodcay wihigher

foses

Dearession, withdrawal
Prodanged pregnangy and labar;
hempmnage, albered hemostass,
imracranisl hemomhags

Depression
Bradycardia, seQunes
Bone Knawn

Mone known

Jittesinegs, fachyeardia

Tachycardiz, hypolhemiz,
hypacalcemdz, hypaghycemia, and
nyparghycemia

Nong knawn

Hemperhags, Sillketh

HMemorrhage {7, stiirth (71

Bleeding, witnorawal
Elgeding, withdrawal, growdh restrclion

Withgrzeal, depression

Sone knawr
Hemarrhege. cepletion ol vilamin
r-dependent clotling lactons

kempeinage, depletion af vitdmm
K-dependens clothing factors, IUGR!
Hemorriage, deplation of wtafrn
K-dependem chaning factars, ILGR®

Tahle 1

Breasi-feeding

Safe

Mot recammmended
Lise wicaution, patertial adverss
eflects an pewbam

Ha informabon avallabiz

Way producs jilleriness, poor
Teeding, decreased milk productan

Wy produce jiferiness, poor
{eeding, vamiting, cardiac
arythmias

Compalible

Na inlarmation availabs

hHemprrhagic complicatsans

Sale

Mod recammenbed
“Prooably safe”

Mot recommenged {poiental lor
apnea/cyanasishypobona) seum
levils shouid be maniored
Compaliblz

Saie

Way produce signifcant adverss
gHects in indanis, Use with caution
o mfarmation availabie
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Reported Drug Effects on the Human Fetus and the Nursing Infant (Continued)

Drugs
Valprods acid®

Ank-Infechion Agents
Aminoghycosides

Cephalosponns
Lhipramphenacal
Clindamyzin

Eryihircrgycan
Ispniazid
Metronidazole

Nitrofuramtom
Penicillins
Rifzmpin

Sulfaramiges

Trimethopam
Tetraoycines
Ganger Chematherdaoy
Alkylatmg agenis
Bu=alfzn, Cisplatin
Antimesalaitos
Mzihnirexate
Flucrouracil-Fu
Thispuanine
Mercaptopuring
Anriluabes

Actimamycin O
Bleamytin

Miztotic Inhibdors
Winblastine

13! Timesier Eftects

Spina bifida, facial
dysmorphogentsis

Mone Enown®

Mone Enown’
Mone known®
Linkonoem®

Mane known®
Maltorrnations (¥}
ane knoem”

Nons knpwn'
Hone krown'

?nd & 3rd Trimesiar Eifects

Parinatal distress, behavioral
abnomalites

Hephratoc (7]

Nane known®
Vascular colizpse
Linknipwn’

None knawn'
Behavioral abmormaity
Mone known®

Hemobpss (Y1
Moz kngwen'

Sallormatans not greales  None known'

than general nsk
Bode knowr’

Clett palate, micnograhia,

limb shoriening
fepne knpen”

AN, anomales

fbartan, znomaliss

Apartian, IBGET, cramial
znomalies
Abortan, IWGR' . cramial
anomalies

Hydroceahaius (7),
facial cittang (70

Hone known'

UnEnawn’

Staned gecaduous festn
{enamet hypoplazia)

Hypoplastic gonads, grongth
resinetion and delay
Hypoplastic gonads, grovwth
resinction and delay

Hypoolasts ponags, arowih
resirictan ang pelay
Hypaplastic gonads, growlh
restniction and gelay

Transient levkopenz and
NEURpENsS Ih nEwbims

Table 1 {IContinued)
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Breast-leeding

Safe

Depents on level of peposine
and rem! fungtion of smiant
Frabably compatilbie

Mot recommended

Compatible {petential modificatiar
af bawel florz, intererence with
cufture sterpretztion afer fever
warkup in infanis)

Compatible

Compatible

Lkze with caulion because of
muUlagens: and Carcindgenic efes
in SQMEA Species

Lodripatible

Compatibe

Ganeralty compatéle (shauld b
avoaded m infants wilh
fl!.rl:lllrhlllfutlll'lﬁmlﬂ. prematr’
infents, @nd Enfanis with Gb.
deficszncy)

Campatdle

Cormpatidle

Breast-leading 10 be awoiged

Breasi-fesding 1o be dvpided

Contraindicaled in breast-leeding

Ho infarmation available

Mo informatian avallanle

Mo irfarmation avaizhle



Reported Drug Effects on the Human Fetus and the Nursing Infant (Continued)

Oraps
‘incristing

Cardiowascilar Qs
Antihyperensves
Methyiklopa
Hydrakzine

Eropranodal
Reserpang
i-Sympathomimelics

Digaalis
Cold ard Caigh Preparations
AntihEiamings
Cough suppressants
[econgestants
Expeciorants
Dextrametioroban

Lhirafes
Furceemide

Thiazides

ramilily Orugs
Llamephzng

Honmanes
Androgens
Conicosterids
Estrogens

Progesiing

Danazol

Hypsplpcaruces
insulin
Sulfaretureas

Lakginms
Bzoodyl
[agusate

151 Trimesier Effects

Fenal abnormalities (7)'

Mone knoen
Skeletal detects (7Y

Linknpwn”
Mone kacen’
Mone knoem”

Mone knoen”
Bone known®
Hone known’
Hone known®
Fetal goder [
Hone known’

Unkregwi'

o kndwn'

Meipos nondyspnchon (7],

newral ke gelecss (M

Mascuednizalion af female
etus

Oroface! el inanimals
nal in humans
Cargsavascular
aramalies (7]

Lirnty and CVF anamales {2,

WACTERL™ syndrome,
masculinzatan of female
fetus (7)°

Vigsilizahan f female
fetus {71

Mo knpsn’
Anamalies

Unknian’
MNone noen’

Ind & 3rd Trimester EHecls

Nane reparted

Hemosdic 2nemia. temar, hypalension
Tachyecardia, thrombocytopenia, fetal

distress
Bradycardia, growih retardation
Lethargy, respiratony distress

Tactyardia, mypothermiz, hypocalcemia,

mypoghycemia and nyperghcemsy
Bradyeandia

Hane known’
Hone knawn'
Nane krown'
Hane knawn’
Hons knawn'

Deatly som sudten hypooerfusion,

glectralyte imbalancz
Thrambocytopenia, fepokalzmia,
e perbilirubines, Iypanairemia

Unsncin

Adrenal suppressaan (7

Mo adverse effacts in humans

Nane kngwn'

Mane kngwn'

Mone kfgan

Han krgwn'
Supprassed insulin Secretian

Linkron’
Mone Lnoen”

Tahle | {Continuwed)

Breasl-feeding

Ha informaton availzhle

Compasible
Compatible

Compatible

Compatible

Campstibls
Contraindicarsd
Compstibd

Compatibie

Compatibd

Mo informadion avaitable

Found to suppress lactabion

Campalible

fa data availabee

Mo agwerse efects reparted

Mo data availablz

Mo reparted adverse efects

Mo reparted adverse eflects

Mo indpernation availabls

Sale
Mo repons of adverse effects
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Reported Drug Effects on the Human Fetus and the Nursing Infant (Continued)

Drugs 15t Trimaster Etects 2nd & 3rd Trimester Effects Broast-leeding
Mineral oil Decreased matemal - Decreased malermal vitamin
vitzmin absomption absarption
Milk of Magnesia None known' Ko known'
Antidepressants Nane known' HNone known” Nat knowncaution
Tricyclics
Benzodizzepines Facial cysmorphism (7} Depression, Rapay infant, hypothermia, Aol known/Some cancem
wilhdrawal
Hydroxyzne Hone kncwn” Nane knawn Nol recommended
Meprobamatz Cardiac anomalizs (7], Hane known Mange known®
major mademmations (7
Phznathiazines Mong known' Muscle rigidity, hypotherméz, tremoe Mot known
Sedatives Mane known' Dapression, slow leaming Mat recommended
Lithium Facil clefts” cardinvasculer Litheum towdcity (neurologic and hepatic - Contraingicated
abnormaliies dysfunction)
Thalidomige® Phocomeba in 209 of czses Mome known Mo infarmation availabde
Aadiolbeted Dizgnoshc Drgs
Albumin Hame knowr’ Mane kripwn' Mo antarmakion availzble
Technatizm None knawn' Monz kngwn' Mt recommended durng
EEposUre—may COnsinge F4-
EXNOGAITE
I'""{diagnaslic) Nane knpwn' Nome knoen” Hal recommended during
E:‘I}DEUIE'—'.TE.}' cominug Eﬂ -ir
ExQiEure
Timerand Drungs

Anityroid Loiter, aborteon, anomalies  Goder, ainsay abstruction, hypesthyroid,  Contraindicaied
mental relzrdation

I"'{Enerapelic)

Propyithicuraci Gaiter Bame as above Gabe—monibar baby's thyroid
status
Mehmazale Aplaza culis (77, goder Eame z= above, aplasia cutis (1) Compabidle—rmansor fetz! thyroid
function
Thyroid USP Hone knawn' fone known’
Thyroxineg Hone knawn’ Mone known® Ho specific inlormation avallable
Tocalics
Alcahol® Fetal zlcahal Intaxication, hypeenia; IUGR! Cortraindicated
Magnesinm sutane Mong Knowr Hypermagnesemia, respiratary Mo infermation available
C2presssin
B-Sympatnomimetes Bone Known’ Tachycareiz, hypatnermia, Ao irdormaton availasle
Frypocaleesr, Frypa- and
hyparghycemia
Kagung! Freparanions
Anfifungal agents Mone Knawr Mome known' fvo data available
Fodapnyllin Muatagenesis {1 CHST effects (7 Contramdication

Table 1 {(Continued)
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¥
E.' Reported Drug Effects on the Human Fetus and the Nursing Infant (Continued)
! Drugs 16l Trimaster Efects #nd & 3rd Trimestar ENects Breast-feeding
I.-':':‘::me.; bt Urogenital and craniotecial  Nong known’ o data available
amamalies {7} .
'k MNone knpwn Ecurey alter delivery Hat contraindicabed
K] Supravalvular ortic Blone knawm Mot contraindicatzd
stenosis (7) e
E Unkrgean’ Haone knowr' Mot contraindicated
K Linkripeen’ Hemarrhage, if deficiency Mot contraindicated
P =reet” Drygs o
LSO MNone known® Withdrawal, behaviora! eflects Contraindicated
Marijuana “Fetal aloohol syndrome™  Behadoral effects, growth resiniction Enrura!r:ﬂ!r.nte:l
Methaqualoog Nong known” Withdrawal Confraindicated
Herain Mane knoem® Depression, withdrwal, growth Confraindicated
restrictian
; Methzdone Mang knpean” Withdirzwal, growih restriction Contraindicabed
| Pentazocine Nanz known' Withirawal, growth restrictian Contraindicated
| Enencychdins Wane knpwn' Withidrawal, neurabehasvionl, Contraindicalbed
: groswih restrction
Lacaing Placental abrupiion, Withdrawal, placental abruption, Gontraindicated
[ vascier gisruplion, vascular disruptaan, growh restriction
r urinary ract anpmalss
|| otfer |
Canelidme Unknawm Lever impairmen {7 Contrandicaled
Catieing amamalies (%) in high Jifieriness Wat recommenden
dases, abarban (7Y
Nzalhigpring Abartion Anemia, thrembozytopsnia feat recommended
Iyrnakapenid. growih retardation
Bramoecrtne Wane knpwn' Brae known’
nuproden Kane knpen' Mo Znawn’ Campatible
SoErmIciies hane knpwn’ Mpne nown’ Mo imoenmation available
Lead Abartian, CHS° disorders.  Stillbieth. mental retardation Cantraindicated
Issrelinmin® GHE', cardiag, facial Eilipirth, mentz! retzrdation |7 Condraindicated

F

anamalies

*Craper fernlagen,

Tiome dncwn = o malformations eporded n hemen atiedlve aF mg eoaaEten! relfveruetions i anzmal stedies when no Auman
edies reprTed); ankrown = B stedies 0 reesiipeie fetal offects; () = confliching (nfermalion i guesisn Gry sacreased Fak ara

previaus’y reporied aromaly,

IONE = pentrol nervous system; OV = cordiovascular;, GEPD = plucoss-Gphosphate dehvadrogences; [UGE = introuterin growh,
mrerdern; VACTERL = vertebrnd, eral, cordies, trackeal, rsophegend, remal, and dimb anomaliies.

to include thase medications that
have been most theroughly os-
sessed in human pregnancy and
determined to pose the lowest
risk. Limitations exist, however,
when considerning which medics-
tlonis safe o continue when preg-

Table 1 iContinued)

nancy either 15 anticipated or is
already discovered, Comparative
trigls of drugs during pregnancy
are uncommon. Because a conkbrol
population iz often not possible, it
15 also difficult to separate amy
hazard from the medication from

that of an underlyving disease,
Care of the gravid patient with
significant medical problems should
include an azsessment of the po-
tential rizk not only o the fetus
but also to hersell, Chcasionally,
alternative therapies exist that
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are safer to 8 developing fetus.
:.umnugh the minimum dose

should be used, a dose that is ef-.

fective should be prescribed
rather than exposing the fetus to
potential risk without achieving
an adeguate benefit from the
drug. The dose may be higher:
than the published maximum for
a nonpregnant adult,

The principles of mainte-
nanee drug therapy are the same
as in the nonpregnant state.
KEnowledge about one or two med-
ications for each dizorder is rec-
ommended. Each drug may need
to be preseribed in a higher dose
or more frequently if therapeutic
concentrations are to be main-
tained in the expanded intravas.
cular volume during pregnancy
Symptoms of pregnancy, such as
nauses, fatigue, and gastroin.
testinal disturbance, may mimic
side effects of or toxic reactions to
drugs,

Assessing Risks

Although information about
prescription drug use iz often
scant or difficult to interpret, as-
sessing  risks associated with
over-the-counter medications is

even more difficult, A review of
the Phyveicians’ Desk Reference for
Nonprescripfion Drups reveals lit-
tle or no information about repro-
ductive toxicity for most of these
medications,” Many agents con-
tain multiple ingredients, bath ac-
tive and inactive, making it diffi-
cult to determine what the
combined effect of these ingredi-
ents might be. Dozes may not be
included in the labeling of the
drug, although the lowest effec-
tive dose is gemerally included.
Some over-the-counter drugs do
nat require FDA approval and,
thus, may not meet the standards
for therapeutic effectivensss or
safety.

Conclusion

A large body of information
about any drug taken during
pregnancy or during lactation is
available to the clinician and to
the patient through books, maga-
zimes. and the Internet. Much of
the evidence is either aneedotal or
presented with sufficient warm-
ings to dizcourage its use, A dis-
cussion of these izsues with the
patient may set the risks and ben-
efilg inlo o more proper perspec-

tive, thereby alleviating peyrain

her fears and imprgy N fl-"j‘l:‘ﬂﬂ'.l
pliance. Questions by gyer-
the-counter and napge,) food

products should alsg e put inta -

thiz perspective —the usual being ¢
very limited information during
pregnancy and: \'i_nl;m[[_-,‘- N0 conm. L
trolled trials demon strating hary, -
and perhaps efficacy. @ £
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