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Abstract Gastro-oesophageal reflux and heartburn are reported by 45 to 85% of women

during pregnancy. Typically, the heartburn of pregnancy is new onset and is pre-
cipitated by the hormonal effects of estrogen and progesterone on lower oesoph-
ageal sphincter function. In mild cases, the patient should be reassured that reflux
is commonly encountered during a normal pregnancy: lifestyle and dietary mod-
ifications may be all that are required.

In a pregnant woman with moderate to severe reflux symptoms, the physician
must discuss with the patient the benefits versus the risks of using drug therapy.
Medications used for treating gastro-oesophageal reflux are not routinely or vig-
orously tested in randomised, controlled trials in women who are pregnant be-
cause of ethical and medico-legal concerns. Safety data are based on animal
studies, human case reports and cohort studies as offered by physicians, pharma-
ceutical companies and regulatory authorities.

If drug therapy is required, first-line therapy should consist of nonsystemically
absorbed medications, including antacids or sucralfate, which offer little, if any,
risk to the fetus. Systemic therapy with histamined¢teptor antagonists (avoid-
ing nizatidine) or prokinetic drugs (metoclopramide, cisapride) should be re-
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served for patients with more severe symptoms. Proton pump inhibitors are not
recommended during pregnancy except for severe intractable cases of gastro-
oesophageal reflux or possibly prior to anaesthesia during labour and delivery. In
these rare situations, animal teratogenicity studies suggests that lansoprazole may
be the best choice. Use of the least possible amount of systemic drug needed to
ameliorate the patient’s symptoms is clearly the best for therapy. If reflux symp-
toms are intractable or atypical, endoscopy can safely be performed with con-
scious sedation and careful monitoring the mother and fetus.

Gastro-oesophageal reflux and its main symptational age increases, particularly in the third tri-
tom heartburn, is a very common manifestation oimestet*5! Nevertheless, symptoms usually re-
several physiological changes that occur in theolve post partum. There is a tendency for heart-
gastrointestinal tract during pregnancy. Gastroburn to recur in subsequent pregnanées.
oesophageal reflux is reported by 45 to 80% of Few studies have looked at the association of
women who are pregnait! and the symptom- heartburn and ethnicity in pregnant women. One
atology of this disorder is essentially identical dur-study’! noted a higher incidence of heartburn in
ing pregnancy and in the nonpregnant state, alCaucasians when compared with Nigerians (V8.8
though the aetiology may differ. The medical 9% respectively ) while Bainbridge et!@lfound
therapies available for treating the pregnant patiento difference in the incidence of heartburn between
with heartburn, especially if severe, may be limitedCaucasian Europeans and Asians. Marrero [t al.
due to the potential teratogenic risks of some drugstudied 607 women during various stages of preg-
This article will review the treatment options avail- nancy via a questionnaire, and found there was an
able to the physician for this common malady ofincreased risk of heartburn with increasing gesta-
pregnancy. The recommendations for treatmentional age, presence of prepartum heartburn and
made apply equally well to the patient receivingparity, but not race.
treatment for gastro-oesophageal disease who be-
comes pregnant. An extensive MEDLINE search 1 1 cjinical Features
of the English literature assessing the drugs used
for gastro-oesophageal reflux during pregnancy The spectrum of gastro-oesophageal reflux in
was used as the basis for material for the review. pregnancy is similar to that in the general popula-

tion. Heartburn and regurgitation are the predomi-

1. Epidemiology nant symptoms. Other common complaints include

indigestion, epigastric pain, waterbrash, anorexia,

Typical gastro-oesophageal reflux in pregnancynausea and vomiting. Likewise, the common pre-
is new onset, although some women will experiipitating factors in the general population also ag-
ence heartburn before pregnancy and will noticgravate the heartburn of pregnancy such as eating
either a continuation or an exacerbation during gesdefore bedtime, ingestion of fatty or spicy foods,
tation. Heartburn can occur anywhere within, orcaffeinated beverages, mints, chocolate and some-
throughout the 3 trimesters of pregnancy. In a studyimes inadvertent use of drugs that decrease lower
of 88 pregnant women, Cadflobserved that the oesophageal sphincter pressure (e.g. calcium an-
majority of symptoms of gastro-oesophageal retagonists, anticholinergics). Complications of gas-
flux occurred within the first and second trimes-tro-oesophageal reflux, including oesophagitis,
ters, with few new symptoms encountered in thewith or without bleeding and stricture formation,
third trimester (52.6, 40 and 8.3% respectively).are rare in pregnancy. Reflux symptoms are typi-
However, other studies have reported reflux sympeally limited to the pregnancy and no adverse ef-
toms increasing in frequency and severity as gedects on the mother or fetus have been repdtted.
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1.2 Pathophysiology lower oesophageal sphincter pressure significantly
decreased. Finally, Fillipone et &l in a study of
Although the exact mechanism is unknown, themale transsexuals, found that lower oesophageal
pathophysiology of gastro-oesophageal reflux insphincter pressure decreased with a combination of
pregnancy is probably multifactorial including estrogen plus progestin but not with either estrogen
hormonal effects on lower oesophageal sphinctepy progestin alone. Thus, the overall data suggest
function, and mechanical factors. that the combination of estrogen with progesterone
Most studies have found that lower oesophageak required to decrease lower oesophageal sphinc-
sphincter pressure decreases during the course og pressure. While progesterone is the mediator of
pregnancy. For example, Van Thiel et'él.dem-  |oyer oesophageal sphincter smooth muscle relax-

onstrated that resting lower oesophageal sphincte&(tion’ estrogen may serve as a ‘primer’ for this ac-
pressures were lower than normal during all 3 tri+on to occur.

mester_s of pregnancy, r_eaching a nadir at 36 weeks Delayed gastric emptying due to hormonal
gestation. The reduction in Iowgr oesophageal, /o mechanical factors is also postulated to play
sphlncter pressure was accompanied by heartburr&, role in gastro-oesophageal reflux of pregnancy.
with subsequent return of normal lower OeSOph"’I'However, several studi€§;19 using indirect measure-

geal sphincter pressure post partum. In contras}hents of gastric emptying in pregnancy, were not

i (1] ignifi i [ SR . . )
Fisher et allt!l found no significant difference in %bleto verify significant delays in gastric emptying
lower oesophageal sphincter pressures before an . . :

when measured during all 3 trimesters. Of interest,

after therapeutic abortion during the first 20 weeks 17] , L i
of gestation, but did notice that the ‘normal’ adap—1 study'"l found gastric emptying significantly de

. : layed in mothers during labour up to the first 2
tive sphincter responses to hormonal and pharmaﬁours after delivery; this returned to normal by the
cological agents were bluntéd! This suggests Y: y

that subtle physiological alterations are seen earl?econd post partum day. This delay was due to the

in pregnancy followed later by absolute decrease@hdm'n'St;_a‘t'qn thOp_'O'd analgesu;l dur_lng_labour,
in lower oesophageal sphincter pressure. thus confirming the importance of aspiration pre-

Animal and human studies have confirmed thatcag'qons n re;(]antlly delivered mothers or those re-
female sex hormones alter lower oesophagea(ﬂu'”ng anaesthesia.

sphincter function. Schulze and Christen&én, Another hypothesis is that the enlarging gravid

using an animal model (female opossums), conUterus causes increased intra-abdominal pressure,

firmed that lower oesophageal sphincter pressurdUS compressing the stomach an? provoking re-
can be lowered by the sequential administration oflUX Symptoms during pregnan&y! However,

female hormones inducing a pseudopregnanc%/an Thiel and Wald!l disproved this commonly

state. Fisher et &2 found that 178 estradiol, pro- eld theory by evaluating cirrhotic men with tense
gesterone or a combination of the 2, significantly@scites as a pseudopregnancy state while measur-
decreased the maximal lower oesophageal sphind0d lower oesophageal sphincter pressures before
ter response in opossums to gastrin, norepineptnd after aggressive diuresis. Surprisingly, prior to
rine (noradrenaline) and acetylcholine. However,diuresis lower oesophageal sphincter pressures
the greatest inhibitory effect was seen with thewere elevated in parallel with the associated in-
combination of estrogen and progesterone. Vargreased intra-abdominal pressures, thereby pre-
Thiel et all'4 measured lower oesophageal sphinc-venting gastro-oesophageal reflux. After diuresis,
ter pressures sequentially in female volunteers ushtra-abdominal and lower oesophageal sphincter
ing oral contraceptives, finding that lower oesoph-pressures decreased returning to normal values.
ageal sphincter pressures were unchanged wheFhus, an increase in intra-abdominal pressure
taking ethinylestradiol; however, when progester-alone cannot account for the heartburn of preg-
one (dimethisterone) was taken in addition, thenancy.
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2. Evaluating Gastro-Oesophageal includes avoiding eating late at night or before re-
Reflux in the Pregnant Patient tiring to bed, raising the head of the bed by 10 to
15cm and avoiding certain foods (fats, spices, car-
In the pregnant patient, the initial diagnosis andygnated beverages, coffee) and medications that
treatment of gastro-oesophageal reflux is based of,ay cause heartburn. Abstaining from alcohol and
symptoms alone. Invasive studies such as manoMgp4.c0 is strongly encouraged as it will not only

etry and pH probes are rarely needed, althoughgqce reflux symptoms but also avoid fetal expo-
these can be safely performed during pregnancy .« (o these harmful substances

(unpublished observation8}.Some patients may In pregnant women with moderate to severe re-
need to undergo an end_osc_opy because of 'ntr‘”.mtﬂhx symptoms, the physician must discuss with the
ble symptoms or complications, such as bleeding,

This can be safely performed without harm to thefhaetlrznt t?;g?:;ltjo\ézfnlﬁ;ge r:s(;ksri;tfeuiil?rﬂsd;gg
mother or fetus by careful monitoring of blood . Py- bprop

pressure and oxygenation, as well as the judiciougng' :\/Ie?llcatlons ufed ff.)r trleatmg gastroI—O(tasoth—
use of conscious sedation. Fetal monitoring ma)flgea dre ‘?X zre no rI(I)udm?)I/ qr rigorously teste

increase the safety of upper endoscopy during |até! randomise .contro € t”f’is In pregnar_n. women
pregnancy?? due to the ethical and medico-legal ramifications.

In the largest endoscopic experience in pregnanMOSt recom_mendatlons arise from case reports and
women, Cappell et 82 in a case-controlled study Cohort studies as offered by physicians, pharma-
assessed 83 consecutive pregnant patients undéeutical companies and the US Food and Drug Ad-
going upper endoscopy between 1980 to 1995. Thalnistration (FDA). However, major problems
mean gestational age was 19.8 weeks. Oesopha}ith reliance upon voluntary reports offered by the
itis was identified in 62% of patients. The effects Manufacturer include the inability to assess the
of endoscopy with sedation on vital signs and ox-quality of these reports, unknown duration of fol-
ygen saturation were clinically and statistically in- low-up, absence of appropriate controls and the
significant. There were no labour induction or sig-possibility of reporting bias (i.e. an unknown num-
nificant endoscopic complications. Of the 83 ber of exposures not reported).
patients, 95% delivered healthy babies. Four poor The commonly used medications for treating
outcomes (3 stillbirths and 1 involuntary abortion) gastro-oesophageal reflux includes antacids, mu-
occurred in high risk pregnancies but were unrecosal protectants, histamine feceptor antago-
lated to endoscopy temporally or aetiologically. Al-
thOUgh fetal cardiac monitoring was used in Only 3 Table 1. Definitions of US Food and Drug Administration (FDA)
cases, endoscopy did not induce abnormal fetatlassifications
heart rates. The results of this study support therDA classification  Definition
judicious use of upper endoscopy when indicatedCategory A Well controlled studies in humans show

in pregnant women. no fetal risk ,
Category B Animal studies show no risk, but human
studies inadequate OR animal studies
3. Treatment for Gastro-Oesophageall show some risk not supported by human
' X studies
Reflux in Pregnancy Category C Animal studies show risk but human
. . studies are inadequate or lacking OR no
The challenge in treating gastro-oesophageal re- studies in humans or animals
flux during pregnancy is the potential for com- Category D Definite fetal abnormalities in human
monly used antireflux medications to have terato- zﬁ‘“‘jv'gfgg‘iazcﬁzg'a' benefits may
genic gffects on the fetus. In pr_Egn_am women WI.thCategory X Contraindicated in pregnancy, fetal
only mild symptoms, conservative lifestyle and di- abnormalities in animals or humans, risks
etary modifications may be all that is required. This outweigh benefits
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nists, promotility drugs and proton pump inhibi- Table Il. US food and Drug Administration (FDA) classification of
tors. The overall incidence of major fetal malfor- Arugs used for gastro-oesophageal reflux in pregnancy

mations in the general population ranges betweerP™9 Zg:s Comments
0/4[23-26] i ;

1 to 3%t .T.he safety of drugs “:1 pregnancy IS Jrecas None The majority are acceptable for use
commonly divided into 5 categories by the US in pregnancy and for aspiration
FDA (A, B, C, D, X) indicating the potential for prophylaxis during labour
systemic absorption, and animal and human re-Sucralfate B S“;gfg::ggf;';"z?cg‘p?:g;;ﬂ; ein
ports of b”jth defects (Se_e tabl_e[zﬁl humans due to minimal systemic

The typical teratogenic period ranges from day absorption
31 (in a 28 day cycle) to day 71 from the last men—Cim?F;qine B Prospective contrgllle? study |

ind241 . : Ranitidine B suggests acceptable for use an

strual .perIOd’. .essentlé‘l_ly the f!I’St 10 weeks of Famotidine B efficacious in pregnancy with the
gestation. This is the critical period of organogen- Nizatidine B exception of nizatidine?
esis. Before this period, exposure to a teratogercisapride C®  Embryotoxic and fetotoxic in

usually causes an all-or-nothing effect (i.e. the con- animals, however a recent

ith d . . ith prospective controlled study in
ceptus either does not survive or survives without humans suggests acceptable for use®

anoma”esj?‘q The cells are totipotential at thisS wmetociopramide B No teratogenic effects in animals or

time with respect to organogenesis; therefore, if a humans reported
few cells die off the remaining cells can take over Omeprazole c E”,‘bfylmocx'c and fe“t’“?x"; in
. . . animals. Case reports In humans

as they have not differentiated for organogenesis. suggest similar ancems_ Acceptable
Thus, if drugs are not required urgently, they for use for aspiration prophylaxis in
should be withheld until this time period has labour
elapsed, although drugs can still affect the fetus jn-a"seprazle B No teratogenicity in animals, human

i studies not available. Acceptable for
later gestauon. use for aspiration prophylaxis in

labour
4. Medications a See section 4.3.4.

b See section 4.4.2.

Drugs used for gastro-oesophageal reflux in
pregnancy, and their US FDA categories are sum-

marised in table II. to antacids during the first trimester of pregnancy.
_ However, analysis of individual antacids (alumi-
4.1 Antacids num hydroxide, sodium bicarbonate, magnesium

Antacids are used by 30 to 50% of women fortrisilicate and calcium carbonate) found no associ-
the relief of heartburn and other acid reflux symp-ation withincreased conge.nital anomalies: Atpres-
toms during pregnancy. However, there are onlyent, the use of most aluminum-, magnesium- and
limited data concerning the effect of antacids oncalcium-containing antacids in therapeutic doses is
the fetus and no controlled trials of efficacy in- considered is acceptable for use during preg-
cluded in many of the larger prospective drug surnancy???l
veillance studies. Teratogenic effects of magne- Sodium bicarbonate should not be used as it
sium, aluminum or calcium containing antacids aremay cause metabolic alkalosis and fluid overload
not observed in animal studig=?8 although 15to  in both the mother and fetus. Compounds contain-
30% of magnesium and a smaller percentage ohg magnesium trisilicate (e.g. ‘Gaviscon’), when
aluminum preparations are available for absorp-used long term and in high doses, can lead to neph-
tion after they react with hydrochloric acid. rolithiasis, hypotonia, respiratory distress and car-

One retrospective case-controlled study in thediovascular impairment in the fetl#8! Neither
1960£%! found a significant increase in major and aluminum nor magnesium hydroxide enter breast-
minor congenital abnormalities in infants exposedmilk in substantial amounts and no problems have
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been reported in nursing mothers. No informationdevelopment and behaviour of male rat pups was
is available regarding the use of magaldrate (hyimpaired after exposure of the pregnant dams to
drated magnesium aluminate, ‘Riopan’) or alginicdosages of cimetidine as low as 17.1 mg/kg/day,
acid (‘Gaviscon’) in pregnancy; however, both areequivalent to a 70kg human taking 1200 mg/day.
not absorbed and probably acceptable for use. A¥he observed effects were still present 35 days af-
normal gastric secretion and organic acids enhancer drug discontinuation suggesting that both cen-
absorption of iron, use of antacids should be foltral and end organ androgen receptor activity or
lowed carefully in pregnant patients with signifi- responsiveness may be modifiét32 However,

cant iron deficiency anaemia. there are no reports of human sexual defects in in-
fants exposed to cimetidine.
4.2 Mucosal Protectants There are few published safety reports of cimet-

4.2.1 Sucralfate idine being taken by pregnant women and no effi-

Mucosal protectants (e.g. sucralfate) are no€acy studies. In 3 anecdotal reports, no adverse fe-
systemically absorbed and have few adverse eftal effects were noted in 12 infants exposed for
fects; therefore, they are commonly used duringP€riods as long as 27 weék$3%l The manufac-
pregnancy. Studies performed in rats, mice and rapurer is also aware of approximately 50 additional
bits, revealed no teratogenicity or impaired repro-cases where pregnant women were exposed to ci-
ductive effects with doses up to 50 times the recimetidine for a time period of anywhere from 3
ommended human do&8l In a randomised study weeks to the entire pregnancy in dosages ranging
of 66 patients, Ranchet et BP} compared sucralf- from 400 to 1000 mg/day without untoward fetal
ate 1g 3 times daily with lifestyle modifications effectsl?l A case of cimetidine-related hepatitis
(controls) for the treatment of heartburn of preg-was reported in a newborn exposed to the drug in
nancy. They found that the sucralfate group had #@he last month of gestatid#! In a surveillance
greater number of patients with complete remisstudy of Michigan Medicaid recipients involving
sion of symptoms (heartburn and regurgitation)229 101 pregnancies between 1985 and 1992, 460
when compared to controls (9843% and 83%s  newborns were exposed to cimetidine during the
27%, respectively). No data are available on thefirst trimestef38] A total of 20 (4.3%) major birth
transfer of sucralfate into breastmilk. However, defects were observed, similar to the reported prev-
given that little if any is absorbed, transfer would alence in women taking no medications, thus sup-

be expected to be minimal. porting the lack of association between cimetidine
i ) ) and congenital defects.
4.3 Histamine Hz Receptor Antagonists Animal studies demonstrate that cimetidine

4.3.1 Cimetidine crosses the placenta freely and is excreted into

Cimetidine, the first approvedHeceptor an- breastmilk, where it can reach concentrations sev-
tagonist, has been in available in the US sincéral fold higher than those in maternal seféih.
1975. The results of reproductive studies in ani-One report documents the excretion of cimetidine
mals involving cimetidine are conflicting. The into breastmilk in a nursing moth&f! Previously,
manufacturer reports that dosages as high as 93nursing was not recommended during the time of
mg/kg/day in pregnant rats and rabbits produced néhaternal exposure to cimetidine. However, the
adverse effects on litters or on the early developAmerican Academy of Paediatrics has reclassified
ment of the pups, despite plasma cimetidine conthe drug as compatible with breastfeeding in the
centrations in the offspring approximately 300- absence of adverse repdff.
fold higher than those concentrations needed to Despite the fact thatHeceptors are present in
produce a 50% inhibition of basal acid secre-the myometrium, no adverse effects on uterine con-
tion.[23] In contrast, others report that the sexualtractions are observed in anim&fs3°lIn addition,
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no changes in the pattern of contractions, fetatwice daily with placebo in pregnant women with
heart rate or the course of labour are reported igastro-oesophageal reflux symptoms not respond-
women during active labolff?! Apgar scores and ing to lifestyle changes and antacids. A group of 20
infant progress were reported to be unaf-women at at least 20 weeks gestation were ran-
fected[“41 Blood concentrations of cimetidine in domised to receive ranitidine 150mg twice daily,
the newborn are no longer detectable 19 hours folpjacebo in the morning and ranitidine 150mg in the
lowing exposuré:®! evening, or placebo twice daily. Symptom diaries
- were scored, and global assessments and the num-
4.3.2 Ranitidine - . . ber of antacid tablets taken were compared. In the
Ranitidine has a similar safety profile to cimet- . .
18 patients who completed the study, only twice

idine in pregnancy and labour. Animal studies, us-

ing doses equivalent to 160 times the maximumda'ly dosages of ranitidine reduced symptoms and

recommended human dose, resulted in no fetal at%nggi'd us?ge,bwhen ((:)o(r)ripa_lr_id with basell(r;e (P <
normalities??) as well as no impairment of sexual 0:001) o placebo (p <0.01). The average reduction
development or function in male rat pups in con-Of heartburn was 55.6% [95% confidence interval
trast to cimetidiné®d In anecdotal reports of 10 (Cl) 34.8 t0 76.5%] in patients receiving twice
women taking ranitidine while pregnant, there wasdaily ranitidine therapy when compared with base-
no evidence of maternal or fetal abnormali-lineand44.2% (95% Cl 15.4 to 72.9%) when com-
ties42431 A single case report describes the use oPared with placebo. No adverse pregnancy out-
ranitidine throughout pregnancy without any ad-comes or drug reactions were noted. Only 1 patient
verse fetal or neonatal outcof®. Another re- reported continued heartburn after delivery and
port45! described the outcome of first trimester ex-this responded to antacids or ranitidine therapy.
posure to ranitidine in 14 women. The total dose 4.3.3 Famotidine
exposure was unknown n 1.3 women anq 1_women There is little literature available on the use of
was exposed to both ranitidine and cimetidine. Fol- - . o

. : famotidine during human pregnancy. Studies in
low-up revealed the births of 10 healthy infants, 2 . -

.réibblts and rats administered oral dosages of 200

spontaneous abortions, and 1 baby had an eyeli

haemangioma. In the previously mentioned Sur_and 500 mg/kg/day and intravenous dosages of 200

veillance study of 229 101 pregnancies in Michi-mg/kg/daly revealec_i no impaired fertilifty, fetotoxic
gan Medicaid recipienté®! 516 newborns were effect;, teratogenicity or changes in p(_)stpatal
exposed to ranitidine during the first trimester. Of Pehaviour. In the surveillance study of Michigan
the babies, 23 (4.5%) had major birth defects comMedicaid recipient&}*) 33 fetuses were exposed to

pared with the expected prevalence of major pbirtfamotidine during the .first .trimester. Of these, 2
defects of 22 (4.3%). (6.1%) developed major birth defects compared

Ranitidine, like cimetidine, crosses the pla- with the expected prevalence of major birth defects

centa. However, the plasma concentrations rapidipf 1. However, the number of exposures in this
decline in the neonate and are virtually undetectStudy is too small to draw any conclusions. The
able 12 hours after birth. However, the metabolisedntiandrogenic effect of cimetidine given to male
ranitidine is excreted in breastmilk with concentra-rat pups has not been found in male humans treated
tions greater than in the plasma, but the effect iwith famotidinel*”!
the nursing infant is unknow#f! Famotidine is concentrated in breastmilk, but to
Ranitidine is the only bireceptor antagonist @ lesser degree than either cimetidine or ranitidine.
whose efficacy has been studied during pregnancy=xposure to famotidine in the nursing infant via
In a recently reported double-blind, placebo-breastmilk has not been reported. Since famotidine
controlled, triple crossover study, Larson eff@l. is less concentrated in the milk compared with ci-
compared the efficacy of ranitidine taken once ormetidine and ranitidine, one author has suggested
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that perhaps it may be preferred in nursingin the first trimester (88%); ranitidine was the most
womenl48] commonly used drug (77%). In a follow-up tele-
phone interview, the investigators found no signif-
icant difference in major congenital malformations
between those infants who were exposed4oeH

4.3.4 Nizatidine
Although safety data is limited, adverse effects

of nizatidine during pregnancy are concerning. In . . : .
animal studies, rabbits treated with the equivalenFeptor antagomsts during the first trlme§ter, and
control group infants (2.¥s 3.5%, respectively).

of 300 times the recommended human dose enPre nancy outcome, neonatal health and achieve-
countered abortions, low fetal weights and fewer g y ’

live fetuses. Other adverse outcomes reported irﬁr;1 ?rge?\fvg:\ﬁlhoep;nepgsl gnIlserfécr)tr(]:%?n\i/\;]erseoafltshoestlrg
the offspring of animals exposed to nizatidine dur-. groups. 9

ing pregnancy include coarctation of the aorta, carincluded the fact no information was available re-

diac enlargement and cutaneous oedEfhalow- garding the total amount of drug use, sporadic ver-
i 0
ever, other studies of pregnant rats given oraPY® prolonged users were combined and 23% of

dosages up to 506 mg/kg/day reported no adver:s'%""tc')ents were Ic;stthto thl.a fO:IOW(_juE ' data gi
effects on fertility. Unlike the adverse effects on ur review ot the animal and human data gives

male rats with cimetidine use, there were no anti-'S confidence that thezeceptor antagonists, pos-

androgenic effects seen in male rats treated Witﬁ"ibly with the exception of nizatidine, are well tol-
nizatidinel0 Likewise, no teratogenicity was ob- erated and efficacious in the treatment of heartburn

served in rats and rabbits with dosages up to 1508f pregnancy. Nevertheless, we suggest that the use

mg/kg/day, although some abortions occurred inOf these drugs should be limited to treat the preg-

the rabbits at the higher dosd&@In contrast, con- nant women whose gastro-oesophageal reflux dis-

genital malformations were observed in 2 fetuse$ 3¢ does not respond fo lifestyle changes, antac-

of pregnant rabbits administered intravenous dos'—ds’ Gaviscon’ and sucralfate.

ages of 20 and 50 mg/k¥!

Small amounts (0.1%) of nizatidine are excreted 4.4 Promotility Agents
into human breastmilk. Growth depression has
been noted in pups reared by lactating rats treated

M S : ' ' . .
with nizatidind?®! and thus the recommendation is This antidopaminergic agent improves gastro-

to discontinue either nursing or the drug. Unfortu'oesophageal reflux by increasing lower oesopha-
nately, no anecdptal r_epo.rt.s of human_ pregnan%eal sphincter pressure, improving oesophageal
outcome after using nizatidine are available Tr,omacid clearance and promoting gastric emptyAfig.
the manufacturer. Although prev!ously classified Metoclopramide has not been reported to cause
as category C by the US FDA, nizatidine was re'teratogenic effects in animals at doses ranging from
cently upgraded to a category B drug. 12 to 250 times the recommended human &#8se.

4.3.5 General Recommendations In the Michigan Medicaid surveillance stugs),

In general, H receptor antagonists seem rela-192 newborns were exposed to metoclopramide
tively well tolerated during pregnancy although, during the first trimester; 10 (5.2%) major birth
until recently, there were no controlled studies todefects were observed (8 were expected).
support this belief. In the only prospective, control- Metoclopramide crosses the placenta rapidly
led, cohort study in the literature, Magee eéfdl. and may reach fetal plasma concentrations 60 to
evaluated 230 women who took Heceptor antag- 70% of maternal concentrations. Metoclopramide
onists during pregnancy and compared them withis also excreted in breastmilk; however, no unto-
an equal number of control individuals matched forward neonatal effects were observed in mothers
maternal age, tobacco and alcohol use. The majotaking up to 45 mg/day®! In addition, the drug
ity of women only took the freceptor antagonists increases prolactin levels in adults, although no

4.4.1 Metoclopramide
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significant increase in fetal prolactin excretion hasindications for cisapride use included gastro-

been observeld4 oesophageal reflux (22.5%), motility problems
(16.3%), gastrointestinal pain (56.6%) and duode-
4.4.2 Cisapride nal ulcer (4.6%). The majority of women were on

Cisapride promotes the release of acetylcholingnyltiple medications at the time of cisapride use
from the myenteric plexus, thereby increasing(79.89%) including H receptor antagonists, proton
lower oesophageal sphincter pressure, improvingyump inhibitors and antacids. The mean daily dos-
acid clearance and promoting gastric emptyingage of cisapride was 2517 mg/day with a range
The drug is toxic to the fetuses of rats and rabbitgetween 5 and 120 mg/day. The mean length of
at doses 100 and 12 times the recommended hum@(posure was 4.6 7.6 weeks ranging between
dose, respectivel§?] Its use resulted in lower (.14 to 41 weeks. Most women took cisapride dur-
birthweights in rat pups and adversely affected SUring the first trimester (87.6%); 3.1% of women
vival. Until recently, human eXperience with took it throughout their pregnancy.
cisapride during pregnancy was limited to case re- The investigators found no differences in rates
ports that were sent to the manufacturer. Most obg major or minor congenital malformations.
these reports documented the birth of healthy inTherefore, they concluded that cisapride use dur-
fants or therapeutic abortioﬁ@, but there are a |ng pregnancy was not associated W|th a major in-
few reports of spontaneous abortions after the usgreased risk of congenital malformations, sponta-
of cisapride?! neous abortions or with decreased birthweight.

Recently, the first multicentre prospective con-  The main limitation of this study was the limited
trolled study assessing the safety of cisapride usgower to detect a minor increase in malformation
during pregnancy was published by Bailey and colvate during fetal organogenesis (i.e. only 88 pa-
leagued?s! All women who contacted programmes tients evaluated during this critical period whereas
in Canada offering an antenatal counselling sergoo patients would have been necessary to detect

vice, including Motherisk, were evaluated for the 3 2-fold increase in major malformations with 80%
use of cisapride during pregnancy between Nopower).

vember 1988 and May 1996. Relevant information A|th0ugh Cisapride is presenﬂy listed as a cate-

was collected pertaining to pregnancy outcome ingory C drug by the US FDA for use in pregnancy,
cluding history of spontaneous or therapeutic aborthjs may well change in the light of this recently
tions, gravidity, parity, tobacco and alcohol con-pyplished study. If nonsystemic drugs angiret

sumption, and maternal medical and geneticceptor antagonists fail to control the symptoms of

history. These same patients were later telephonegastro-oesophageal reflux, we believe that cisapr-
after their due date for a fO”OW'Up interview and ide can be used Safe]y during pregnancy.

guestionnaire, filled out by the telephone inter-
viewer, assessing the course and outcome of preg- 4 5 proton Pump Inhibitors
nancy. Cisapride dose, exposure period and indica-
tion for drug use were recorded. 4.5.1 Omeprazole

Atotal of 129 women who had been exposed to Although the proton pump inhibitors (e.g. om-
cisapride during pregnancy were enrolled in thiseprazole, lansoprazole) are clearly more effica-
observational cohort study. Of those 88 (68.2%)cious in treating gastro-oesophageal reflux than H
reported exposure to cisapride during fetal organreceptor antagonists, there are limited safety data
ogenesis (defined as the period between the fourtand they should be used cautiously during preg-
and sixteenth week of gestation). Each case wasancy. In animal studi&8! with rabbits, embryo
paired for age, smoking and alcohol consumptiordeath, fetal resorption and pregnancy disruption
with control individuals exposed to nonteratogens,were reported with doses of omeprazole adminis-
in addition to disease-paired control individuals.tered at 17 to 172 times the usual human dose. Fetal
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toxicity was noted in rats administered 35 to 345drug is excreted in human breastmilk although, it

times the usual human dose. is excreted in the milk of rats. The manufacturer
Human data on the safety of omeprazole in pregrecommends that lansoprazole be used during

nancy are limited to a small number of case reportspregnancy only if clearly needed and should not be

In 1 report, a woman who unintentionally took om- used while nursing.

eprazole 40 mg/day during the first month of ges-

tation gave birth to a healthy infaf¢! In another 5. Aspiration Prevention During Delivery
case report, a young woman with Zollinger-Ellison
syndrome took high dosages of t¢ceptor antag- Pregnant women are at higher risk for aspirating

onists during her first pregnancy and high dosagegastric contents, especially if they require anaes-
of omeprazole (120 and 180 mg/day) during 2 othethesia during delivery. Mendelson’s syndrome or
consecutive pregnancies resulting in births ofaspiration during labour is the most common cause
healthy infantd®’] The manufacturer of ome- of obstetric morbidity and mortality due to anaes-
prazole is aware of several additional publishedthesial®l] Pregnant women at term needing general
case reports of women who received the agent dugnaesthesia must be protected against the risks of
ing the first and/or second and third trimesters whdegurgitation and possible aspiration pneumonitis.
later delivered healthy babi&§:58 There were no  Vanner and Goodméd found that pregnant
adverse fetal or maternal effects noted in thesgvomen at term (even if asymptomatic) have more
cases. gastro-oesophageal reflux during provocation tests
On the other hand, 2 consecutive pregnanciefian do control nonpregnant individuals. The pre-
were recently reported which were terminated duglisposing factors are no different than those pro-
to an anencephalic fetus and severe talipes of th@0ting gastro-oesophageal reflux during preg-
fetus in 1 woman who had taken omeprazole 2(nancy. However, they are compounded by the
mg/day for severe oesophageal reflux prior to confecumbent position and administration of anaes-
ception(5® Of note, these pregnancies were con-thetics, which decrease lower oesophageal sphinc-
ceived by artificial insemination outside the body ter pressure and slow gastric emptyii#The del-
and then reimplanted: these ‘experimental pregeterious effects of aspiration during delivery
nancies’ can result in a higher risk of congenitaldepend on gastric acidi§#! Therefore, the key to
malformations than normal pregnandi®s. prevention is increasing the pH level of gastric con-
Since there are no prospective clinical studies of€Nts to >2.5 during labour and delivery.
large case series of omeprazole use in pregnant Prophylactic ingestion of antacids prior to an-
women, no clear conclusions regarding the safetpesthesia is recommended but caution should be
profile of omeprazole in the pregnant female oréxercised in the choosing of antacids. Insoluble
developing fetus can be made. The manufacturer gintacids, such as aluminum and magnesium hy-
omeprazole makes no recommendations regardingroxides, carbonates and trisilicates, can cause sig-
the use of omeprazole during pregnancy. No inforhificant lung damage if aspirated because of their
mation is available on the excretion of omeprazolgParticulate compositioft®! Soluble antacids, such

into breastmilk. as sodium citrate and sodium bicarbonate, produce
a less severe and transient pulmonary lesion and
4.5.2 Lansoprazole are the antacids of choice in this settiffg.

Lansoprazole has, to date, no reports availablélodgkinson et df”] compared the use of cimeti-
reports on its safety during pregnancy. Howeverdine versus antacids for elective caesarean section
teratology studies in pregnant rats and rabbits up tander general anaesthesia. The investigators found
40 and 16 times the recommended human dose réhe mean gastric pH level at induction of labour
spectively have revealed no evidence of impairedvas elevated t@5.5 when both regimens were
fertility or harm to the fetuB?! It is unknown ifthis  used. However, the mean volume of gastric con-
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( Mild ) ( Moderate ) ( Severe )

A

| Lifestyle/dietary modifications | Phase |

No response

A

Antacids or
sucralfate Phase Il

No response

A

H2 receptor
antagonists™

wéresponse

No Metoclopramide
response or cisapride Phase IlI

No response

o

If severe complications or
intractable symptoms

A

Proton pump
inhibitors™

Fig.1. Treatment algorithm for gastro-oesophageal reflux disease in pregnancy. EGD = upper gastrointestinal endoscopy; * = avoid
nizatidine; ** = lansoprasole may be the best choice.

tents in the cimetidine group was one-third the vol-They noted that basal lower oesophageal sphincter
ume measured in the antacid treated group (p fressure increased by 15 to 25% compared with
0.01). baseline and suggested that metoclopramide may
Omeprazole use was also recently evaluate®e helpful in this setting also by promoting gastric
during obstetric anaesthesia. Moore efs&l. €emptying!®!l Nonetheless, antacids and técep-
treated women with omeprazole 80mg orally thefor antagonists remain the cornerstone of therapy
evening before surgery. They found that the averfOr Préventing aspiration pneumonitis during lab-
age intragastric pH immediately following endo- OUr @nd delivery. Omeprazole can also be used
tracheal intubation and prior to extubation was 5_0_safel_y but Fhe role of promotility agents needs fur-
InasmMMsmdyﬂmammmndnmumbpmmﬁemenmmﬁ@mmn
to omeprazole produced a trend toward smaller in-
tragastric volumes but this did not reach statistical
significancel®l In conclusion, treatment of pregnant patients
Brocke-Utne et df%l evaluated the effect of in- with gastro-oesophageal reflux should follow a
travenous metoclopramide 10mg on lower oesophsystematic, step-by-step approach (see fig. 1).
ageal sphincter pressure during late pregnancyild cases can be treated by reassuring the patient

6. Conclusion
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that reflux is commonly encountered during a nor- 13-

mal pregnancy. Lifestyle and dietary modifications

may be all that are required. In more symptomatic 14.

cases, nonsystemically absorbed medications, in-

cluding antacids or sucralfate, may be offered with 15,

little if any risk to the unborn fetus.
Systemic therapy with Hreceptor antagonists
or prokinetic drugs should be reserved for patients

with more severe symptoms. Proton pump inhibi- 17

tors are not recommended during pregnancy, ex-

cept for severe and intractable cases of gastro18:

oesophageal reflux or possibly prior to anaesthesia g
during labour and delivery. Use of the least possi-
ble amount of drug needed to ameliorate the pa-,,
tient's symptoms is clearly the best choice for ther-

apy. Informed consent should be obtained prior to21:

using any systemic drugs. If symptoms are intrac-

table or atypical, endoscopy can safely be per-22.

formed with conscious sedation and careful moni-
toring of the mother and fetus.

23.

References
1. Olans LB, Wolf JL. Gastroesophageal reflux in pregnancy. Gas-
trointest Endosc Clin N Am 1994; 4 (4): 699-713

2. Torbey CF, Richter JE. Gastrointestinal motility disorders in 24.

pregnancy. Semin Gastrointest Dis 1995; 6 (4): 201-16
3. Castro L. Reflux esophagitis as the cause of heartburn in preg-
nancy. Am J Obstet Gynecol 1967; 98: 1-10

4. Marrero JM, Goggin PM, de Caestecker JS, et al. Determinants25.

of pregnancy heartburn. Br J Obstet Gynaecol 1992; 99: 731-4

5. Everson GT. Gastrointestinal motility in pregnancy. Gas-
troenterol Clin N Am 1992; 21 (4): 751-76

6. Bainbridge ET, Nicholas SD, Newton JR, et al. Gastro-eso-
phageal reflux in pregnancy. Scand J Gastroenterol 1984;
19: 85-9

7. Bassey OO. Pregnancy heartburn in Nigerians and Caucasians

with theories about aetiology based on manometric record- 28.

ings from the oesophagus and stomach. Br J Obstet Gynaecol
1977; 84: 439-43
8. Bainbridge ET, Temple JG, Nicholas SP, et al. Symptomatic

gastro-oesophageal reflux in pregnancy: a comparative study 30.

of white Europeans and Asians in Birmingham. Br J Clin Pract
1983; 37: 53-7
9. Baron TH, Richter JE. Gastroesophageal reflux disease in preg-
nancy. Gastroenterol Clin N Am 1992; 21 (4): 777-91
10.
Gastroenterology 1977; 72: 666-8
Fisher RS, Roberts GS, Grabowski CJ, et al. Altered lower eso-
phageal sphincter function during early pregnancy. Gastroen-
terology 1978; 74: 1233-7
Fisher RS, Roberts GS, Grabowski CJ, et al. Inhibition of lower

11.

12.

esophageal sphincter circular muscle by female sex hor- 34.

mones. Am J Physiol 1978; 234: E243-7

O Adis International Limited. All rights reserved.

16.

26.

27.

29.

31.

Van Thiel DH, Gavaler JS, Stremple J. Heartburn of pregnancy. 32.

33.

Schulze K, Christensen. Lower esophageal sphincter of the
opossum esophagus in pseudopregnancy. Gastroenterology
1977; 73: 1082-5

Van Thiel DH, Gravaler JS, Stremple J. Lower esophageal
sphincter pressure in women using sequential oral contracep-
tives. Gastroenterology 1976; 71: 232-4

Fillippone M, Malmud L, Kryston L, et al. Esophageal and LES
pressures (LESP) in male transsexuals treated with female sex
hormones [abstract]. Clin Res 1983; 31: 282A

Macfie AG, Magides AD, Richmond MN et al. Gastric empty-
ing in pregnancy. Br J Anaesth 1991; 67: 54-7

Whitehead EM, Smith M, Dean Y, et al. An evaluation of gastric
emptying times in pregnancy and the puerperium. Anaesthe-
sia 1993; 48: 53-7

Sandhar BK, Elliott RH, Windram 1, et al. Peripartum changes
in gastric emptying. Anaesthesia 1992; 47: 196-8

. OSullivan GM, Sutton AJ, Thompson SA, et al. Noninvasive

measurement of gastric emptying in obstetric patients. Anesth
Analg 1987; 66: 505-11

. Spence AA, Moir DD, Finlay WEI. Observations on intragastric

pressure. Anaesthesia 1967; 22: 249-56

Van Thiel DH, Wald A. Evidence refuting a role for increasing
abdominal pressure in the pathogenesis of heartburn associ-
ated with pregnancy. Am J Obstet Gynecol 1981; 140: 420-2

Cappell MS, Colon VJ, Sidhom OA. A study of eight medical
centers of the safety and clinical efficacy of es-
ophagogastroduodenoscopy in 83 pregnant females with fol-
low-up of fetal outcome with comparison to control groups.
Am J Gastroenterol 1996; 91 (2): 348-54

Lewis JH, Weingold AB, The committee on FDA-related mat-
ters, American college of gastroenterology. The use of gastro-
intestinal drugs during pregnancy and lactation. Am J
Gastroenterol 1985; 80 (11): 912-23

Niebyl JR. Teratology and drug use during pregnancy and lac-
tation. In: Scott JR, Isaia PD, Hammond C, et al., editors.
Dansforths obstetrics and gynecology. 7th ed. Philadelphia:
WB Saunders, 1994: 225-44

Saunders EJ, Saunders JA. Drug therapy in pregnancy: the les-
son of diethylstibestrol, thalidomide and bendectin. Health
Care Women Int 1989; 11: 423-32

Witter FR, King TM, Blake D. The effects of chronic gastroin-
testinal medication on the fetus and neonate. Obstet Gynecol
1981; 58 (5 Suppl.): 79-84

Hill LM, Kleinberf F. Effects of drugs and chemicals on the
fetus and newborn. Mayo Clin Proc 1984; 59: 707-16

Ching C, Lam S. Antacids: indications and limitations. Drugs
1994; 47: 305-17

Physicians desk reference. 51st ed. Montvale (NJ): Medical
Economics Company Inc., 1997

Ranchet G, Gangemi O, Petrone M. Sucralfate in the treatment
of gravidic pyrosis. G Ital Ostericia Ginecol 1990; 12: 1-16

Anand S, Van Thiel DH. Prenatal and neonatal exposure to ci-
metidine results in gonadal and sexual dysfunction in adult
males. Science 1982; 218: 441-5

Parker S, Schade RR, Pohl CR, et al. Prenatal and neonatal
exposure of male rat pups to cimetidine but not ranitidine
adversely affects subsequent adult sexual functioning. Gas-
troenterology 1984; 86: 675-80

Zulli P, Di Nisio Q. Cimetidine treatment during pregnancy.
Lancet 1982; 2: 945-6

Corrazza GR. Cimetidine (‘Tagamet) in peptic ulcer therapy
during pregnancy. Clin Trial J 1982; 19: 91-3

Drug Safety 1998 Oct; 19 (4)



Safety Issues Treating GORD in Pregnancy

337

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

Glade G, Saccar CL, Pereira GR. Cimetidine in pregnancy: 55.

apparent transient liver impairment in the newborn. Am J Dis
Child 1980; 134: 87-8

Briggs G, Freeman R, Yaffe S, editors. Drugs in pregnancy and56.

lactation: a reference guide to fetal and neonatal medicine.
4th ed. Baltimore: Williams and Wilkins, 1994

Somogyi A, Gugler R. Cimetidine excretion into breast milk. 57.

Br J Clin Pharmacol 1979; 7: 627-9

Leslie GB, Walker TF. A toxicological profile of cimetidine.
In: Burland WL, Simkins MA, editors. Cimetidine: proceed-
ings of theSecond International Symposium on histamine
H2-receptor antagonists. Amsterdam: Excerpta Medica,
1977: 24-33

Blyth DI. Some effects of histamine in the depolarized rat 59.

uterus. Br J Pharmacol 1973; 49: 445-56

McGowan WAW. Safety of cimetidine in obstetric patients. J R 60

Soc Med 1979; 72: 902-7
Ostheimer GW, Morrison JA, Lavoie C, et al. The effect of

cimetidine on mother, newborn and neonatal behavior [ab- 61.

stract]. Anesthesiology 1982; 57: A405

Cipriani S, Conti R, Vella G. Ranitidine in pregnancy: three case
reports. Clin Eur 1983; 22 (1): 1-6

Beeley L. Does ranitidine have an adverse effect on a pregnant
women or her fetus? BMJ 1985; 290: 308

Armentano G, Bracco PL, Di Silverio C. Ranitidine in the treat-
ment of reflux esophagitis in pregnancy. Clin Exp Obstet
Gynecol 1989; 16: 130-3

Koren G, Zemlickis DM. Outcome of pregnancy after first tri-
mester exposure to H2 receptor antagonists. Ann J Perinatol
1991; 8: 37-8

Larson JD, Patatanian E, Miner PB, et al. Double-blind, pla-
cebo-controlled study of ranitidine for gastroesophageal re-
flux symptoms during pregnancy. Obstet Gynecol 1997; 90
(1): 83-7

Savarino V, Giusti M, Scalabrini P, et al. Famotidine has no
significant effect on gonadal function in man. Gastroenterol
Clin Biol 1988; 12 (1): 19-22

Anderson PO. Drug use during breast feeding. Clin Pharm
1991; 10: 594-624

Michaletz-Onody PA. Peptic ulcer disease in pregnancy. Gas-
troenterol Clin N Am 1992; 21: 817-26

Neubauer BL, Goode RL, Best KL, et al. Endocrine effects of
a new histamine H2-receptor antagonist, nizatidine

(LY139037), in the male rat. Toxicol Appl Pharmacol 1990; gg.

102: 219-32
Morton DM. Pharmacology and toxicology of nizatidine. Scand
J Gastroenterol 1987; 22 (Suppl. 136): 1-8 70
Magee LA, Inoncencion G, Kamboj L, et al. Safety of first
trimester exposure to histamine H2-blockers: a prospective
cohort study. Dig Dis Sci 1996; 41: 1145-9
Desmond PV, Watson KJR. Metoclopramide: a review. Med J

58.

62.

63.

Bailey B, Addis A, Lee A, et al. Cisapride use during human
pregnancy: a prospective, controlled multicenter study. Dig
Dis Sci 1997; 42 (9): 1848-52

Adamo S, Carrara M, Azzurro M, et al. Omeprazole treatment
during first month of pregnancy: a case report. Ital J Gas-
troenterol 1993; 25 (Suppl. 1): 1-198

Harper MA, McVeigh JE, Thompson W, et al. Successful preg-
nancy in association with zollinger-ellison syndrome. Am J
Obstet Gynecol 1995; 13: 863-4

Glasbrenner B, Swobodnik W, Malfertheiner P, et al. Severe
hyperemesis gravidarum-pathophysiologic observations and
new therapeutic approach [in German]. Z Gastroenterol 1991;
29 (4): 163-6

Tsirigotis M, Yazdani N, Craft |. Potential effects of omeprazole
in pregnancy [letter]. Hum Reprod 1995 Aug; 10 (8): 2177-8

Kurinczuk J, Bower C. Birth defects in infants conceived by
intracytoplasmic sperm injection: an alternative interpreta-
tion. BMJ 1997; 315: 1260-6

Bylsma-Howell M, Riggs KW, McMorland GH, et al. Placental
transport of metoclopramide: assessment of maternal and
neonatal effects. Can Anaesth Soc J 1983; 30: 487-92

Vanner RG, Goodman NW. Gastro-oesophageal reflux in
pregnancy at term and after delivery. Anaesthesia 1989;
44: 808-11

Parkman HP, Baron TH, Richter JE, et al. Gastrointestinal mo-
tility disorders during pregnancy. In: Karlstadt RG, Surawicz
Cm, Croitoru R, editors. Gastrointestinal disorders during
Pregnancy. Am Coll Gastroenterol 1994: 4-14

64. Lewis RT, Burgess JH, Hempson LG. Cardiorespiratory studies

in critical illness: changes in aspiration pneumonitis. Arch
Surg 1971; 103: 335-40

65. Picca SM, Fiordalisi J. Treatment of gastrointestinal motility

disorders in pregnancy. Ann Intern Med 1993; 119 (7 Pt
1): 635

66. Cheek TG, Gutsche BB. Pulmonary aspiration of gastric con-

tents. In: Scnider SM, Levinson G , editors. Anesthesia for
Obstetrics. Baltimore: Williams and Wilkins, 1993: 407-31

67. Hodgkinson R, Glassenberg R, Joyce TH, et al. Comparison of

cimetidine (Tagamet) with antacid for safety and effective-
ness in reducing gastric acidity before elective cesarean sec-
tion. Anesthesiology 1983; 59: 86-90

68. Moore J, Flynn RJ, Sampaio M, et al. Effect of single-dose

omeprazole on intragastric acidity and volume during obstet-
ric anaesthesia. Anaesthesia 1989; 44: 559-62

Orr DA, Bill KM, Gillon KRW, et al. Effects of omeprazole,
with and without metoclopramide, in elective obstetric anaes-
thesia. Anaesthesia 1993; 48: 114-9

. Brock-Utne JG, Dow TG, Welman S, et al. The effect of meto-

clopramide in the lower oesophageal sphincter in late preg-
nancy. Anaesth Intensive Care 1978; 6: 26-9

Aust 1986; 144: 366-9

Arvela P, Jouppila R, Kauppila A, et al. Placental transfer andCorrespondence and reprints: Dr J.E. Richter,_ D_epartment
hormonal effects of metoclopramide. Eur J Clin Pharmacol Of Gastroenterology-S40, The Cleveland Clinic Founda-

1983; 25: 345-8

O Adis International Limited. All rights reserved.

tion, 9500 Euclid Avenue, Cleveland, Ohio 44195, USA.

Drug Safety 1998 Oct; 19 (4)



	Contents 325
	Abstract 325
	1. Epidemiology 326
	1.1 Clinical Features 326
	1.2 Pathophysiology 327

	2. Evaluating Gastro-Oesophageal Reflux in the Pregnant Patient 328
	3. Treatment for Gastro-Oesophageal Reflux in Pregnancy 328
	4. Medications 329
	4.1 Antacids 329
	4.2 Mucosal Protectants 330
	4.2.1 Sucralfate 330

	4.3 Histamine H2 Receptor Antagonists 330
	4.3.1 Cimetidine 330
	4.3.2 Ranitidine 331
	4.3.3 Famotidine 331
	4.3.4 Nizatidine 332
	4.3.5 General Recommendations 332

	4.4 Promotility Agents 332
	4.4.1 Metoclopramide 332
	4.4.2 Cisapride 333

	4.5 Proton Pump Inhibitors 333
	4.5.1 Omeprazole 333
	4.5.2 Lansoprazole 334


	5. Aspiration Prevention During Delivery 334
	6. Conclusion 335
	References 336
	Correspondence and reprints 337

