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Abstract Heartburn and acid reflux increase the severity

of nausea and vomiting of pregnancy, and may lead to

more serious medical conditions. The fetal safety of his-

tamine 2 (H2) blockers, the most common antireflux

medication, during pregnancy needs to be determined. The

aim herein is to determine the fetal safety of H2 blockers

during pregnancy through systematic review. All original

research assessing the safety of H2 blockers in pregnancy

was sought. Data included congenital malformations,

spontaneous abortions, preterm delivery, and small for

gestational age. A random-effects model combined results.

With data from 2,398 exposed and 119,892 nonexposed to

H2 blockers, overall odds ratio was 1.14 [0.89, 1.45].

Further analysis revealed no increased risks for spontane-

ous abortions, preterm delivery, and small for gestational

age with odds ratios and 95% confidence intervals (CIs) of

0.62 [0.36–1.05], 1.17 [0.94, 1.147], and 0.28 [0.06, 1.22],

respectively. H2 blockers can be used safely in pregnancy.

Keywords H2 blockers � Acid reflux � GERD �
Pregnancy � Malformations

Introduction

Heartburn and/or acid reflux (HB/RF) are common medical

disorders; various studies have estimated that incidence of

gastroesophageal reflux disorders (GERD) in pregnancy

ranges between 40% and 85% [1–5]. The onset of HB/RF

can occur any time during pregnancy: in one study of 88

pregnant women, more than half (52%) of symptoms began

in the first trimester and almost all (40%) by the second

trimester, with only 8% of symptoms beginning in the third

trimester [6]. Other studies, however, report increased

severity and frequency of symptoms as gestational age

increases [7, 8]. Regardless of time of onset, anecdotal and

clinical evidence suggests that presence of pre-existing

gastrointestinal (GI) conditions and/or symptoms as well as

HB/RF during pregnancy result in increased stomach upset

including symptoms ranging from acidity, constipation,

diarrhea, indigestion, flatulence, bloating, epigastric pain,

nausea, and vomiting [2, 3]. Heartburn in pregnancy is also

associated with increased risk for GERD during pregnancy

[9]. Furthermore, a more recent study has demonstrated

that heartburn during pregnancy may also result in

increased prevalence of GERD postpartum as well even

after adjustment for confounders including weight change

and body mass index [10].

Treatment of HB/RF in pregnancy is important for

management of symptoms, as well to reduce nausea and

vomiting of pregnancy (NVP). In a recent study, we have

demonstrated that pregnant women suffering from HB/RF

(n = 194) experience increased severity of NVP compared

with pregnant women who do not experience HB/RF

(n = 188) as measured by the validated Pregnancy Unique

Quantification of Emesis (PUQE) scale and the Well-Being

(WB) scale [11]. Therefore, by managing HB/RF, there can

be a significant improvement in the quality of life of a
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pregnant woman. Treatment of HB/RF initially entails

minor lifestyle and diet modifications such as sleeping ele-

vated and avoiding acid-containing foods. Pharmacological

therapy consists of calcium and magnesium antacids; how-

ever, as symptoms worsen, alternate medications may be

required including histamine 2 (H2) blockers or proton

pump inhibitors (PPIs). Importantly, though, pharmaco-

therapy during fetal development must be based on

medications that will not adversely affect fetal well-being.

Several small studies have been conducted to determine

the safety of H2 blockers in pregnancy; however, their

limited sample sizes preclude definitive demonstration on

the fetal safety of this class of medication. The aim of the

present study was to systematically review studies evalu-

ating the safety of H2 blockers to determine overall fetal

safety of H2 blockers in pregnancy.

Methods

A literature search was conducted to identify all published

articles examining the safety of H2 blockers in pregnancy.

The inclusion criteria consisted of all original research

articles written in any language involving at least the first

trimester of pregnancy exposure of an H2 blocker with the

presence of a comparison group unexposed to H2 blockers,

and description of outcome in terms of congenital

malformations.

Searches were conducted using the following electronic

databases: MEDLINE, Embase, International Pharmaceu-

tical Abstracts, all EBM Reviews, and Cumulative Index to

Nursing and Allied Health Literature. Each of these dat-

abases was searched from inception to January 2008 using

the following search terms: H2 blockers, H2 antagonists,

H2, birth defect, fetal abnormality, teratogenicity, malfor-

mation, Zantac (ranitidine), Pepcid (famotidine), Tagamet

(cimetidine), Axid (nizatidine). In addition, references

from retrieved studies and reviews were searched for fur-

ther papers not captured by our search strategy.

Two independent reviewers performed article selection,

and disagreements were resolved through consensus. Based

on the inclusion and exclusion criteria, studies were

selected that specifically examined the rate of congenital

malformations after maternal exposure to H2 blockers.

Data extracted from selected articles included rate of

congenital malformations, spontaneous abortions, pre-

mature delivery, and birth-weight.

Individual quality scores of accepted articles were

determined by the validated Downs–Black scale [12]. This

scale allows for quality scoring of randomized control trials

and observational studies by assessing study quality of

reporting, external and internal validities, bias, confound-

ers, and power with a possible total score of 32.

Outcomes from included articles were pooled and

weighted, and combined using a random-effects model.

Data were analyzed using Cochrane’s Review Manager

version 4.1.1. Odds ratios and 95% confidence intervals

were calculated. Publication bias was assessed with the use

of a funnel plot. Heterogeneity of effects was assessed

using the Q statistic.

Results

We retrieved 906 articles for potential analysis. After

reviewing the titles and abstracts and excluding studies that

did not include information regarding the safety of H2

blockers in pregnancy, 13 were selected for closer assessment.

Four were excluded because they did not contain usable,

extractable or relevant data, and an additional four were

excluded because the study did not contain control groups.

One article was excluded also because a portion of exposed

women and controls were obtained from a site that had pub-

lished a study already included in our analysis. Therefore, four

articles were included in our analysis [13–16].

Of the studies selected, two were prospective cohorts

and two were retrospective cohorts (Table. 1).

The average quality score was 70 ± 0.04%, which is

considered to be on the border of ‘‘fair’’ and ‘‘good’’

quality. The funnel plot (data not shown) was symmetrical,

indicating the absence of publication bias. The Q-statistic

for heterogeneity of effects was nonsignificant (v2 = 3.44,

p = 0.33), rendering the data combinable.

Data from a total of 2,398 exposed and 119,892 unex-

posed controls were included in the meta-analysis. Using a

random-effects model, odds ratio and 95% CI for incidence

of congenital malformations after in utero exposure to H2

blockers was 1.14 [0.89, 1.45] (Fig. 1). Based on 738

Table 1 Characteristics of

included studies

BW birth-weight, SGA small

for gestational age (\3rd

centile), SA spontaneous

abortions, Pre premature

delivery (\36 weeks gestation)

Study (year) Study type Number of subjects Included data

Exposed Not exposed

Garbis (2005) Prospective cohort 553 1,390 BW, SA, Pre

Matok (2008) Retrospective cohort 1,148 116,812 Pre

Magee (1996) Prospective cohort 142 143 BW, SGA, SA, Pre

Ruigomez (1999) Retrospective cohort 555 1,547 SGA, SA, Pre
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exposures and 1,575 unexposed controls from two studies,

the odds ratio for the incidence of spontaneous abortions

after in utero exposure to H2 blockers was 0.62 [0.36,

1.05]. Odds ratio for incidence of preterm delivery from

2,421 exposures and 119,072 unexposed controls from four

studies was 1.17 [0.94, 1.47], and for the incidence of small

for gestational age from 611 exposures and 794 unexposed

controls from two studies was 0.28 [0.06, 1.22].

Discussion

This meta-analysis based on 2,398 H2-blocker-exposed

and 119,892 unexposed controls demonstrated that use of

H2 blockers is not associated with an increased risk for

congenital malformations. The 95% confidence intervals

were very tight, suggesting that it is unlikely that a beta

error may contribute to the lack of a significant effect.

Furthermore, secondary analysis revealed no apparent

increased risks for spontaneous abortions, preterm delivery,

and small for gestational age. In fact, based on our findings,

H2 blockers appear to have a trend towards a protective

effect with respect to spontaneous abortions and small for

gestational age.

Although only four studies were included in this meta-

analysis, including one large study, the funnel plot did not

reveal concerns related to publication bias, and the inclu-

ded studies were homogeneous, making the data from the

four studies combinable. Furthermore, based on the overall

acceptable quality of the studies included in this meta-

analysis as assessed by using the validated Downs–Black

scale, the results obtained are reassuring with respect to the

safety of the use of H2 blockers in pregnancy, especially

considering the large sample size. Additionally, our results

are consistent with previous findings that suggest that H2

blockers are not associated with an increased risk for

malformations [17–21].

Our data suggest that H2 blockers can be considered

safe in managing heartburn and acid reflux in pregnancy,

especially to prevent increased severity of NVP and the

potential for GERD.
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