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NSTITUTE

merican Gastroenterological Association Institute Medical
osition Statement on the Use of Gastrointestinal Medications

n Pregnancy
his document presents the official recommendations of the American Gastroenterological Association (AGA) Institute on “Use of
astrointestinal Medications in Pregnancy.” It was approved by the Clinical Practice and Economics Committee on February 22,

006, and by the AGA Institute Governing Board on April 20, 2006.
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harmacotherapy for the management of gastrointestinal
disease has evolved dramatically in the past 10 years.

omen with chronic illnesses who would have been un-
illing or unable to conceive in the past are now healthy

nough to consider pregnancy. In addition, many women
re deferring childbearing until later in life, when polyp-
armacy and illness may be more common. This medical
osition statement provides recommendations to gastroen-
erologists on the use of medications during pregnancy
ased on the best available evidence, primarily from large
etrospective databases and case series. Because the amount
f high-quality controlled data in pregnancy is limited,
bsolute safety is not guaranteed for any medication. In-
tead, the risk of the underlying condition versus the safety
f the medications used to treat the condition should be
alanced against the overall health of the mother and the
etus in each individual case. The risks and benefits of
reatment and the consequences of withholding treatment
hould be discussed with the patient and the obstetrician
nd carefully documented. This statement covers the treat-
ent of common gastrointestinal and liver diseases, the
anagement of common gastrointestinal symptoms, and

he use of medications during endoscopy.

Recommendations

In general, deferring treatment until after pregnancy
s preferred when possible. While this would be sensible
ith respect to the eradication of Helicobacter pylori, it would
e detrimental in settings such as inflammatory bowel
isease (IBD), where disease activity may lead to adverse
regnancy outcomes.

The majority of medications can be categorized as “low
isk” or “should be avoided” and are listed by disease
ategory in the following text and in Table 1. The following
edications should never be used during pregnancy due to

he clear risk of teratogenicity or adverse events: bismuth,
astor oil, sodium bicarbonate, methotrexate, ribavirin,

oxycycline, tetracycline, and thalidomide.
Endoscopy

If endoscopy with sedation is necessary during preg-
ancy, fetal monitoring may be prudent during the third
rimester. When sedation is needed, meperidine appears to
e low risk at doses commonly used for endoscopy and may
rovide adequate comfort. If a benzodiazepine is required,
hen the smallest dose of midazolam to achieve calmness as
pposed to somnolence is recommended. Fentanyl may also
e used in low doses. Propofol has not been studied during
he first and second trimester and therefore should be
voided. For deeper sedation, as in endoscopic retrograde
holangiopancreatography, consultation with anesthesiol-
gy and obstetrics is recommended. Naloxone and fluma-
enil should be used only if prompt reversal of clinically
ignificant maternal sedation is necessary. Glucagon and
imethicone are low-risk drugs but in most instances not
equired for successful endoscopy. Preprocedure prophylaxis
ith ampicillin is low risk, but gentamicin should be used
nly for patients who demonstrate biliary sepsis. For colonic
avage, tap water enemas and polyethylene glycol solutions
re low-risk treatments. Sodium phosphate should be
voided. Any therapeutic intervention should be with bi-
olar cautery that does not require placement of a ground-
ng pad.

Nausea and Vomiting

Metoclopramide, prochlorperazine, promethazine,
rimethobenzamide, and ondansetron are considered low-
isk drugs based on studies in pregnant women and can be
sed for nausea and vomiting and for hyperemesis gravida-
um. Granisetron and dolasetron have not been studied in
uman pregnancies.

© 2006 by the American Gastroenterological Association Institute
0016-5085/06/$32.00
doi:10.1053/j.gastro.2006.04.048
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Gastroesophageal Reflux Disease and
Peptic Ulcer Disease
Heartburn occurs in a significant number of preg-

ancies, and primary interventions such as dietary mod-
fications and lifestyle changes are less likely to be suc-
essful due to the pressure the gravid uterus imposes.
ver-the-counter calcium-based antacids are low risk

nd should be the first-line therapy, although excessive
ntake of calcium carbonate can lead to the milk-alkali
yndrome. Aluminum- and magnesium-containing ant-
cids are also low-risk treatments. Magnesium trisilicates
nd sodium bicarbonate should not be used. Safety data
or sucralfate, histamine blockers, and the majority of the
roton pump inhibitors come from prospective studies,
nd at therapeutic doses these drugs do not appear to
ncrease the risk of adverse events even when used in the
rst trimester. Famotidine and nizatidine have limited
uman pregnancy safety data, making cimetidine and
anitidine preferred agents in this setting. Omeprazole
as demonstrated embryonic and fetal toxicity, although
he risk is low and it remains the agent of choice.

Liver Diseases

Viral hepatitis. Hepatitis A and B vaccines are
ow risk to use in pregnancy if needed. Lamivudine for
epatitis B has not been found to increase the rate of
ongenital abnormalities. Minimal data exist on adefovir
nd entecavir. The treatment of active hepatitis C with
nterferon and ribavirin during pregnancy is contraindi-
ated and should not be undertaken.

Wilson’s disease. Use of penicillamine during
regnancy is controversial. For patients who require con-
inued penicillamine therapy, dosing needs to be reduced
n the third trimester to 250 mg/day to prevent impaired
ound healing. An alternative therapy, trientine, appears

o be low risk.
Primary biliary cirrhosis/primary sclerosing cholan-

itis. Ursodeoxycholic acid has been used with success in
atients with cholestasis of pregnancy and has not been
ssociated with any increase in adverse events. Its use in
regnant patients with primary liver disease should con-
inue if a therapeutic benefit has been confirmed.

Portal hypertension. The use of propranolol is
iscouraged after the first trimester because of impaired
etal growth associated with this class of medicines.
adolol should also be avoided during pregnancy.

Liver transplantation. The National Transplant
egistry has prospectively collected data on immunosup-
ressive agents during pregnancy. Cyclosporine and ta-
rolimus are considered low-risk drugs and have not been
ssociated with an increased rate of congenital abnormal-

ties at doses required for graft survival. The data for m
irolimus and mycophenolate are limited, and their use is
ot encouraged during pregnancy.

Irritable Bowel Syndrome

Dietary modification, such as increased fiber and
ater intake for constipation and reduced fat and dairy

onsumption for diarrhea, should be the first-line therapy
or irritable bowel syndrome.

Constipation. Osmotic laxatives are considered
ow-risk therapy in pregnancy. However, long-term use
f saline osmotic laxatives such as magnesium citrate and
odium phosphate can be harmful and should be avoided.
olyethylene glycol is considered low-risk treatment and

s the preferred treatment for chronic constipation in
regnancy. Docusate is a low-risk treatment, as are senna
nd bisacodyl for short-term use. Castor oil and mineral
il are harmful and should not be used. Tegaserod is a
ow-risk drug, although human data are limited.

Diarrhea. Loperamide and diphenoxylate with at-
opine are low-risk drugs but should be avoided due to a
otential risk of fetotoxicity. Bismuth-containing com-
ounds (including Kaopectate) should not be used in
regnancy due to fetotoxicity. Alosetron should be
voided during pregnancy, although there are no reports
f fetotoxicity.

Abdominal pain. Tricyclic antidepressants and
elective serotonin reuptake inhibitors are associated
ith worse fetal outcomes; however, only paroxetine is

ssociated with increased congenital malformations.
iven the paucity of efficacy data in irritable bowel

yndrome, they should not be used during pregnancy for
his indication. Dicyclomine and hyoscyamine should be
voided as well.

Infectious Diarrhea

Most episodes of infectious diarrhea are self-lim-
ted, and supportive care should be provided. If antibi-
tics are necessary, the following recommendations ap-
ly. Albendazole is teratogenic in animals, but human
tudies suggest that its use to eradicate helminths is
eneficial to pregnancy outcomes. Ampicillin and van-
omycin are considered low-risk drugs. Azithromycin
ay cause gastrointestinal distress during pregnancy but

s not associated with congenital defects. The limited
uman data on furazolidone and tinidazole during preg-
ancy do not suggest an increased risk of birth defects.
etronidazole is a low-risk drug when used in the short-

erm, although there may be a slightly increased risk of
left lip and cleft palate. Quinolones are associated with
rthropathies in children and cartilage defects in animal
tudies. Although actual fetal risk is believed to be

inimal, the drug should be avoided if possible. Rifaxi-
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able 1. Gastrointestinal Medications During Pregnancy and Lactation

Drug

Food and Drug
Administration

pregnancy
category Recommendations for pregnancy Recommendations for breast-feeding

dalimumab B Limited human data: low risk No human data: probably compatible
defovir C Minimal data: no teratogenicity No human data: probably compatible
losetron B Avoid: restricted access No human data: potential toxicity
luminum-based antacids None Most low risk: minimal absorption Low risk
mitriptyline C Avoid: no malformations, but worse outcomes Limited human data: potential toxicity
moxicillin/clavulanic acid B Low risk Probably compatible
mpicillin B Low risk Compatible
ntithymocyte globulin C Human specific agent Safety unknown
zathioprine/6-mercaptopurine D Data in IBD, transplant literature suggest low risk No human data: potential toxicity
alsalazide B Low risk No human data: potential diarrhea
isacodyl C Low risk in short-term use Safety unknown
ismuth subsalicylate C Not safe: teratogenicity No human data: potential toxicity
alcium-based antacids None Most low risk: minimal absorption Probably compatible
holestyramine C Low risk, but can lead to infant coagulopathy Compatible
imetidine B Controlled data: low risk Compatible
iprofloxacin (all quinolones) C Potential toxicity to cartilage: avoid Limited human data: probably

compatible
orticosteroids C Low risk; possible increased risk: cleft palate,

adrenal insufficiency, premature rupture of
membranes

Compatible

yclosporine C Low risk Limited human data: potential toxicity
esipramine C Avoid: no malformations, but worse outcomes Limited human data: potential toxicity
iazepam D Midazolam preferred benzodiazepine Limited human data: potential toxicity
icyclomine B Avoid: possible congenital anomalies Limited human data: potential toxicity
iphenoxylate/atropine C Teratogenic in animals: no human data Limited human data: potential toxicity
ocusate C Low risk Compatible
oxycycline D Contraindicated: teratogenic Compatible
pinephrine C Avoid unless for hemostasis No human data: potential toxicity
someprazole B Limited data: low risk No human data: potential toxicity
ntecavir C No human data No human data: potential toxicity
amotidine B Paucity of safety data Limited human data: probably

compatible
entanyl C Use in low doses Compatible
lumazenil C Only for significant benzodiazepine overdose No human data: probably compatible
entamicin C Short courses low risk, check serum levels if

used �48 hours
Compatible

yoscyamine C No available data No human data: probably compatible
mipramine D Avoid: no malformations, but worse outcomes Limited human data: potential toxicity
nfliximab B Low risk No human data: probably compatible
nterferon C Not recommended: treatment deferred until after

delivery
Limited human data: probably

compatible
aopectate C Unsafe because now contains bismuth No human data: probably compatible
actulose B No human studies No human data: probably compatible
amivudine C Low risk Contraindicated
ansoprazole B Limited data: low risk No human data: potential toxicity
operamide B Low risk: possible increased cardiovascular

defects
Limited human data: probably

compatible
agnesium-based antacids None Most low risk: minimal absorption Probably compatible
agnesium citrate B Avoid long-term use: Compatible

hypermagnesemia, hyperphosphatemia,
dehydration

eperidine B Use in low doses Compatible
esalamine B Low risk Limited human data: potential diarrhea
ethotrexate X Contraindicated: teratogenic Contraindicated
etoclopramide B Low risk Limited human data: potential toxicity
etronidazole B Low risk: avoid in first trimester Limited human data: potential toxicity
idazolam D Use in low doses Limited human data: potential toxicity
ineral oil C Avoid: neonatal coagulopathy and hemorrhage Possibly unsafe
ycophenolate mofetil C Not recommended Contraindicated

(continued on following page)



m
D
p
t
s

s

T

N

N
N

N
O
O
O

O
P
P

P
P
P
P

P

R
R

R
R
S
S

S
S
S
S

S
S
T
T

T
T
s
U

V

July 2006 AMERICAN GASTROENTEROLOGICAL ASSOCIATION INSTITUTE 281
in has been associated with birth defects in animals.
oxycycline and tetracycline are contraindicated during
regnancy due to teratogenicity. Trimethoprim-sulfame-
hoxazole has clearly demonstrated teratogenicity and

able 1 (continued). Gastrointestinal Medications During Pre

Drug

Food and Drug
Administration

pregnancy
category Recomme

adolol C: first trimester Prolonged half-life
intrauterine grow
trimester

D: second/third
trimester

aloxone B Only for severe na
izatidine B Limited human da

ortriptyline D Avoid: no malform
KT3 (Muromonab-CD3) C No pregnancy data
lsalazine C Low risk
meprazole C Embryonic and fet

suggest low risk
ndansetron B Low risk
antoprazole B Limited data: low
aroxetine D Avoid: twice as m

antidepressants
olyethylene glycol C First-choice laxativ
rochlorperazine C Low risk
romethazine C No teratogenicity:
ropofol B Avoid in first trime

ropranolol C: first trimester Fetal bradycardia,
in second/third

D: second/third
trimester

abeprazole B Limited data: low
anitidine B Low risk

ibavirin X Contraindicated: s
ifaximin C Animal teratogen:
enna C Low risk in short-t
elective serotonin reuptake
inhibitors (except
paroxetine)

C Avoid: no malform
events in fetus

imethicone C Can be avoided b
irolimus C Not recommended
odium bicarbonate None Not safe: alkalosi
odium phosphate Avoid long-term: h

hyperphosphate
ucralfate B Low risk
ulfasalazine B Considered low ris
acrolimus C Use if mother’s he
egaserod B Probably low risk:

malformations
etracycline D Teratogenic
rimethoprim- C Teratogenic
ulfamethoxazole
rsodiol B Low risk: used in

pregnancy
ancomycin C Low risk
hould not be used during pregnancy. t
IBD

Optimally, women with IBD should be in remis-
ion before considering conception because this improves

ncy and Lactation

ions for pregnancy Recommendations for breast-feeding

alternative: risk of
tardation in second/third

Limited human data: potential toxicity

overdoses No human data: probably compatible
w risk in animals Limited human data: probably

compatible
s, but worse outcomes Limited human data: potential toxicity
probably low risk Contraindicated

Limited human data: potential diarrhea
icity, but large data sets Limited human data: potential toxicity

No human data: probably compatible
No human data: potential toxicity

irth defects as other Potential toxicity

pregnancy Low risk
No human data: potential toxicity

database study No human data: probably compatible
Limited human data: probably

compatible
uterine growth retardation
sters

Limited human data: potential toxicity

No human data: potential toxicity
Limited human data: probably

compatible
fetal neurotoxicity No human data: potential toxicity

uman data No human data: probably compatible
se Compatible
s, but increased adverse Limited human data: potential toxicity

risk No human data: probably compatible
No human data: potential toxicity
Probably compatible

agnesemia,
dehydration

Safety unknown

No human data: probably compatible
ve folate 2 mg daily Limited human data: potential diarrhea
mandates Limited human data: potential toxicity
n data negative for Safety unknown

Compatible
Compatible

epatic cholestasis of No human data: probably compatible

Limited human data: probably
compatible
gna

ndat

, use
th re

rcotic
ta: lo

ation
but

al tox

risk
any b

e in

large
ster

intra
trime

risk

evere
no h
erm u
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ut low

s
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k: gi
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huma

intrah
heir chances of a successful pregnancy. To achieve and



m
t
l
a
a
t
m
c
i
c
t
a
s
t
i
m
m
a
t
s
t
t
t
a
c
c
s
a
p
s
o

u
t

e
d
o
O
p
s
t

n
D
(

o
i
b
t
t
i
a
s
p
a
p
t
c
h
t
c
c

282 AMERICAN GASTROENTEROLOGICAL ASSOCIATION INSTITUTE GASTROENTEROLOGY Vol. 131, No. 1
aintain remission, patients usually need to continue
heir medications. 5-Aminosalicylates are considered
ow-risk drugs in pregnancy. Sulfasalazine, which has
ntifolate effects, should be given with 2 mg/day of folic
cid. Antibiotics are of questionable efficacy in IBD, and
reatment duration is often several weeks. Metronidazole
ay be associated with cleft lip and cleft palate, and

iprofloxacin may be associated with skeletal abnormal-
ties. These agents should not be used unless truly indi-
ated in IBD and, if so, only for short intervals. For the
reatment of pouchitis, an alternative antibiotic such as
moxicillin/clavulanic acid can be considered. Cortico-
teroids are used for the management of disease flares and
herefore may be unavoidable. Although there may be an
ncreased risk of oral clefts and premature rupture of the
embranes, the overall risk to the fetus is believed to be
inimal. Immunomodulators are the most controversial

gents used in the pregnant patient with IBD. Metho-
rexate and thalidomide are clearly teratogenic and
hould not be used for at least 3 months before concep-
ion. Azathioprine and 6-mercaptopurine are embryo-
oxic in animals, but human data in both IBD and
ransplantation do not suggest an increased risk of ter-
togenicity. These agents are low-risk drugs and can be
ontinued to maintain remission during pregnancy. Cy-
losporine and tacrolimus are low-risk drugs, but use
hould be avoided unless clearly indicated. Biologic ther-
py with infliximab and adalimumab is low risk in
regnancy. Given the importance of maintaining remis-
ion, the benefits of continuing these agents seem to
utweigh any known risk to the infant or mother.

Conclusion

Treatment of the pregnant patient presents
nique challenges. Current Food and Drug Adminis-

ration classifications do not necessarily reflect clinical a
xperience or recent literature. Using the lowest-risk
rug possible, with attention to the appropriate level
f efficacy for the patient’s condition, is prudent.
ther factors include the stage of pregnancy and
ossible dosing adjustments. Every treatment decision
hould be fully discussed with the patient and obste-
rician before initiation.
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The Medical Position Statements (MPS) developed under the aegis

f the American Gastroenterological Association (AGA) Institute and
ts Clinical Practice and Economics Committee (CPEC) were approved
y the AGA Institute Governing Board. The data used to formulate
hese recommendations are derived from the data available at the
ime of their creation and may be supplemented and updated as new
nformation is assimilated. These recommendations are intended for
dult patients, with the intent of suggesting preferred approaches to
pecific medical issues or problems. They are based upon the inter-
retation and assimilation of scientifically valid research, derived from
comprehensive review of published literature. Ideally, the intent is to
rovide evidence based upon prospective, randomized placebo-con-
rolled trials; however, when this is not possible the use of experts’
onsensus may occur. The recommendations are intended to apply to
ealthcare providers of all specialties. It is important to stress that
hese recommendations should not be construed as a standard of
are. The AGA Institute stresses that the final decision regarding the
are of the patient should be made by the physician with a focus on all

spects of the patient’s current medical situation.
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