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Abstract

Alcohol use disorders (AUD) during pregnancy are less prevalent than in non-pregnant women, 

but they can create a host of clinical challenges when encountered. Unfortunately, there is little 

research information available to guide clinical decision-making in this population. Drinking 

alcohol during pregnancy can have negative consequences on both fetus and mother, but there is 

controversy regarding the volume of alcohol consumption that correlates with these consequences. 

There is little evidence to support the use of pharmacologic interventions for AUD during 

pregnancy. Similarly, there are few data to guide management of alcohol detoxification in 

pregnant women, and the use of benzodiazepines (the mainstay of most alcohol detoxification 

protocols) in pregnant women is controversial. Despite a lack of robust data to guide management 

of AUDs in pregnancy, clinicians must nonetheless make management decisions when confronted 

with these challenging situations. Therefore, this paper reviews the epidemiology of AUDs in 

pregnancy, and the pharmacologic management of both AUDs and alcohol withdrawal in pregnant 

women, to better inform clinicians about what is known about managing these co-occurring 

conditions.

Introduction

Data from respondents in the 2012 National Survey on Drug Use and Health (NSDUH) 

revealed that 8.5% of pregnant women in America consumed at least one alcoholic drink in 

the previous 30 days, 2.7% drank five or more drinks during one episode in the previous 30 

days (defined as binge drinking), and 0.3% had five or more drinks on the same occasion 

five or more times in the last 30 days (defined as heavy drinking).1 The survey further found 

that the rate of alcohol consumption in pregnant women has been decreasing (11.6% in 

2006–2007 versus 8.5% in 2012),2 despite increasing rates of alcohol consumption in 

women, overall (31.7% versus 33.2% in 2002 and 2012, respectively).3 Relative to their 

non-pregnant peers, pregnant women consume overall less alcohol (among non-pregnant 

women, 55.1% drank at least once in the last thirty days, 24.5% reported binge drinking, and 

5.3% endorsed heavy drinking).4 However, the NSDUH does not include military or 
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homeless populations of women; therefore, it is conceivable that the prevalence of alcohol 

consumption in American pregnant women may be higher than the NSDUH suggests.

These data suggest that pregnancy may be a time of increased motivation to decrease or stop 

drinking, and relatively higher rates of success in doing so. In support of this assertion, a 

2006 Norwegian population-based study demonstrated that of nearly 1,500 women 

surveyed, 85% altered their alcohol consumption upon learning of their pregnancy, with 

fetal well-being cited as the primary reason for the change.5 Furthermore, the United States’ 

Substance Abuse and Mental Health Services Administration (SAMHSA) cites decreasing 

alcohol consumption as pregnancy progresses, with 2013 rates of consumption in the first, 

second, and third trimesters falling from 17.9% to 4.2% to 3.7%, respectively.6

Despite data suggesting that alcohol consumption during pregnancy is comparably lower 

than non-pregnant peers, that is little consolation when confronted with a pregnant woman 

who presents with an AUD. These patients present a host of management challenges such 

as: how to best advise women of the risks to them and their fetus posed by alcohol 

consumption, screening strategies unique for pregnant women with AUDs, preferred 

pharmacologic and behavioral interventions, risks posed by alcohol withdrawal, and best 

approaches for management of alcohol withdrawal in pregnancy.

Methods

Search Strategy

For this review, PubMed was used to search for relevant English language articles, using 

keywords specific to the multiple dimensions of this review. No time limit was specified on 

the search up until April 29,2014. However, articles not available in electronic format were 

excluded owing to resource restrictions. No further exclusions were applied. For risks posed 

by alcohol consumption during pregnancy, the following keywords were used: alcohol AND 

pregnancy AND risks, alcohol AND birth AND defects, alcohol AND pregnancy AND 

consequences, alcohol AND pregnancy AND health policy. For screening for alcohol use 

disorders in pregnancy, keywords were: alcohol AND pregnancy AND screening tools, 

alcohol disorders AND screening tools. Keywords for the section on pharmacologic 

interventions for AUDs in pregnancy were as follows: pregnancy AND naltrexone, 

pregnancy AND disulfiram, pregnancy AND acamprosate. Behavioral interventions for 

AUDs in pregnant women keywords were: alcohol AND pregnancy AND behavioral 

interventions, alcohol AND pregnancy AND psychotherapy. Alcohol withdrawal in 

pregnancy section keywords were: alcohol AND pregnancy AND withdrawal, alcohol AND 

pregnancy AND withdrawal risks. Finally, management of alcohol withdrawal in pregnancy 

keywords were: alcohol AND pregnancy AND withdrawal treatment, pregnancy AND 

benzodiazepines. Results obtained in each search were scanned for relevance, and pertinent 

manuscripts were individually reviewed for additional relevant citations potentially missed 

through the initial search parameters.
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What Are The Risks Posed by Alcohol Consumption During Pregnancy?

In 1967, the French pediatrician Paul Lemoine first characterized alcohol as a teratogen. 

Lemoine described 127 cases of similar anomalies observed in children born of mothers 

with “chronic alcoholism,” although the exact volume of alcohol consumption is not 

specified.7,8 Jones and Smith in 1973 built upon Lemoine’s work by defining the specific 

spectrum of dysmorphologies associated with alcohol use during pregnancy and coining the 

term Fetal Alcohol Syndrome (FAS) to describe the pattern of “craniofacial, limb, and 

cardiovascular defects associated with prenatal-onset growth deficiency and developmental 

delay.”9

Subsequently, researchers have characterized other hazards tied to in utero alcohol exposure, 

even in children who do not present the full spectrum of FAS dysmorphologies, leading to 

the development of a broader definition of the pathology: fetal alcohol spectrum disorders 

(FASD). For example, low birth weight, preterm birth, and small for gestational age,10 

spontaneous abortions,11 behavioral problems,12 developmental delay,13 and cognitive 

deficits14 have all been linked in a dose-response pattern to alcohol use during pregnancy. 

However, despite these linkages between increased alcohol consumption during pregnancy 

and physiologic, behavioral, and cognitive deficits, there is no consensus on at what specific 

volume of alcohol consumption these risks increase, since many researchers examining this 

relationship have found little or no consistent correlation between “low” or “moderate” 

amounts of alcohol and these pathologies,15,16,17 while others have.18

Much of the review literature examining the relationship between volume of maternal 

alcohol consumption and fetal/infant risks has been qualitative in nature;19 however, a few 

meta-analyses on the topic have been undertaken.17, 20, 21 Meta-analysis offers the 

advantage of pooled data across studies and “permits the computation of effect size 

estimates across multiple studies and formal testing of hypothesized moderator variables” 

(Testa, et al, 2003, page 295).17

In their meta-analysis of the literature, Testa, et al (2003) examined infant mental 

development as assessed through the widely-used and standardized Mental Health 

Development Index (MDI) and Bayley Scales of Infant Development tools at ages 6, 12 and 

18–26 months of age. Scores on these assessment scales were then correlated with daily 

maternal alcohol use of less than one standard drink per day, between 1 and 2 drinks per 

day, and greater than 2 drinks per day. The data demonstrated a complex picture, with a 

general trend notable for a negative linear effect on MDI with amount of alcohol consumed. 

However, when covariates and socioeconomic status were factored in, the trend became less 

clear (which may also be a reflection, in part, of the inherent limitations of the MDI to pick 

up differences in mental development at the different ages examined). The authors point out 

that it is particularly striking that no clear trend emerged, despite the large number of 

qualitative reviews available and their relative impact on social policy.17

In their meta-analysis of the literature, Polygenis, et al (1997), examined the relationship 

between “moderate” maternal alcohol consumption (defined as less than 2 standard 

alcoholic drinks per day) during the first trimester of pregnancy and risk of fetal 
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malformations.20 The authors’ analysis included data from over 20,000 exposed infants in 

Canada, and they found no increased risk between moderate first trimester drinking and 

incidence of fetal malformations. They cite a potential limitation of the study being possible 

recall bias. However, it can stand to reason that many post-delivery mothers may actually be 

more prone to under-report drinking habits due to social stigma.22 Under-reporting of 

amount of alcohol consumed would mean that the lack of risk association found in this 

analysis actually represented a lack of association with a potentially higher amount of 

alcohol consumed, casting further doubt on the risks of lower amounts of alcohol 

consumption.

In distinction to the equivocal findings in the meta-analyses of Polygenis and Testa, Sayal, 

et al, (2007) performed a prospective population-based study that examined the relationship 

between self-reports of amount and frequency of alcohol use during the first trimester and 

the presence of clinically significant behavioral or emotional problems at 47 and 81 months 

(parental report, n=9086 and 8046, respectively), and 93 to 108 months of age (teacher 

report, n=5648). Behavioral and emotional problems were assessed through the standardized 

Strengths and Difficulties Questionnaire (SDQ). The data revealed that maternal 

consumption of <1 drink per week during the first trimester was independently associated 

with behavioral or emotional problems in girls detectable first at 47 months, and persisting 

through later time points.18 While not definitive, these data add to the uncertainty about so-

called “safe” levels of drinking during pregnancy. These data suggest that perhaps even low-

level of alcohol exposure at crucial in utero developmental points, in certain particularly 

vulnerable populations (in this case, female gender) may have long-term deleterious 

behavioral and/or emotional consequences.

From a public health standpoint, this uncertainty about the level of safe alcohol consumption 

(if safe at all) has been problematic, and national health services have varied in their 

recommendations to pregnant women and their healthcare providers regarding the risks of 

consuming alcohol in pregnancy. For instance, since enactment of the Anti-Drug Abuse Act 

of 1988, the United States Surgeon General’s Office has advised the following regarding 

alcohol consumption in pregnancy: “According to the Surgeon General, women should not 

drink alcoholic beverages during pregnancy because of the risk of birth defects.”23 Many 

governments, such as those of Australia, The Netherlands, and Canada have recently joined 

the United States in advising total abstinence from alcohol as the safest option in pregnancy, 

while other countries, like the United Kingdom, have advised abstinence as the safest 

option, but offer recommendations for low-level alcohol use, if the pregnant woman should 

decide to drink.24 Confounding the issue are different definitions of one “standard” 

alcoholic drink in different countries. For example, the standard drinks (in grams of ethanol) 

in the United States, Australia, Canada, and the United Kingdom are 14g, 10g, 13.6g, and 

8g, respectively.25

Despite the relatively similar public health recommendations among several countries 

(Canada, Australia, and the United States), the rates of alcohol consumption in pregnant 

women in these countries none the less can vary greatly. For example, Canadian studies 

have indicated that 15% of pregnant women consume alcohol.26 Data from Australia 

suggest 47.3% of women drink alcohol while pregnant but prior to learning of their 
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pregnancy, and 19.5% of women continue to drink after learning of their pregnancy.27 As 

highlighted above, United States survey data indicate that 17.9% of pregnant women 

consume alcohol in the first trimester.6 This suggests that there are perhaps additional 

complex local social or other factors weighing in on a pregnant woman’s decision to drink 

alcohol.

One might suspect that the incidence of maternal alcohol consumption in the United 

Kingdom might be higher relative to the countries with more prohibitive guidelines, but the 

rates of first, second, and third trimester alcohol consumption in the United Kingdom have 

been estimated at 11.5, 4.0, and 1.8%, respectively.28 These estimated rates actually appear 

less than those estimated in the United States (17.9% to 4.2% to 3.7%, listed earlier), 

although it can be difficult to compare rates directly, as the systems for measuring rates may 

have differed significantly from country to country.

Data suggest that the incidence of FASD might be higher in those countries with higher 

incidence of maternal alcohol consumption. For example, the estimated rates of FASD in the 

United States range from 0.2 to 1.5 cases per 1000 live births29), while the rate of FASD in 

Australia (where the rate of alcohol consumption during pregnancy is perhaps more than in 

the United States, as described above), stands at 6 per 1000 live births.30 This difference 

may be reflective of overall higher rates of alcohol consumption during pregnancy in 

Australia, but these data may additionally suggest more subtle risks associated with drinking 

patterns rather than just simply exposure to alcohol during pregnancy. For instance, as 

mentioned above, survey data suggest that 47% of Australian women consume alcohol while 

pregnant but before they knew of their pregnancy, suggesting much higher rates of alcohol 

consumption among Australian women than United States women (33.2%).3 Therefore, 

different rates of alcohol consumption early in pregnancy may account for the significant 

differences in rates of FASD between the United States and Australia.

These data cast further uncertainty into understanding the risks associated with alcohol 

consumption in pregnancy and deleterious development effects. Moreover, this may appear 

to throw additional uncertainty into the utility of public health guidelines regarding alcohol 

consumption in pregnancy; however, the variable rates in alcohol use among countries with 

different public health guidelines may be more reflective of differences in social norms that 

are informed by a multiplicity of factors (not just government policy statements). 

Nonetheless, the power of social norms in shaping decision making regarding drinking in 

alcohol is substantial. One Australian study, for example, highlighted that the single most 

important factor for women in determining alcohol consumption during pregnancy is social 

norms.31

In this light, governmental public health policy statements therefore could be seen as just 

one thread in the fabric of formation of social norms. In the presence of sometimes uncertain 

data regarding the risks of alcohol in pregnancy, perhaps the safest recommendation remains 

abstinence. To this end, it should be noted that no data suggest any beneficial effects on fetal 

or maternal health or development posed by alcohol use during pregnancy. Allowing 

abstinence-only public health recommendations to further integrate into the fabric of social 

norms may, in time, further decrease rates of maternal alcohol consumption.
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In summary, alcohol is a known teratogen, and its use during pregnancy can result in a host 

of major physical, psychological, and cognitive problems, many of which are subtle and not 

yet well-characterized. However, the dose at which the risks to fetal development rise is 

uncertain. It seems that social norms (which can be shaped by public health policy positions) 

can have a positive impact on women’s decisions to drink or not during pregnancy. Having 

clear governmental guidelines on the matter may also reduce clinician confusion about how 

to best advise women of the risks of alcohol use during pregnancy.

Screening for AUDs During Pregnancy

Several screening tools for AUDs have been empirically validated, such as the CAGE,32 

Alcohol Use Disorders Identification Test (AUDIT) and its revision, the AUDIT-C,33 the 

Michigan Alcoholism Screening Test (MAST),34 Tolerance, Worried, Eye-opener, 

Amnesia, K/Cut down attempts (TWEAK),35 and Tolerance, Annoyance, Cut down 

attempts, Eye opener (T-ACE) and its revision, the T-ACER3.36 Several of these screening 

tools, though, were not developed specifically for use in pregnant women (CAGE, MAST) 

and were designed to pick up alcohol use patterns more common among men, especially 

alcohol dependence. Therefore, they are less effective in identifying problem drinking in 

women, let alone pregnant women in whom a strict diagnosis of alcohol dependence is less 

common.37 Moreover, positive cut-off scores for alcohol use disorders screening tools need 

to be set differently for women than for men, since relative to men, women experience 

higher blood alcohol levels at identical exposures and women are more susceptible to end 

organ damage resulting from alcohol (for example, cardiomyopathy).40, 38, 39

However, the T-ACE/T-ACER-3, TWEAK, and Substance Use Risk Profile-Pregnancy 

(SURP-P) have been empirically validated specifically for use in pregnant women, with the 

T-ACE/T-ACER-3 bearing the recommendation of both the American College of Obstetrics 

and Gynecology and the National Institute on Alcohol Abuse and Alcoholism for AUD 

screening in pregnant women.40,41, 42 It is important to note that both the T-ACE/T-ACER-3 

and the TWEAK were validated to assess for at-risk drinking as defined as >1 ounce of 

alcohol consumed per day.

The T-ACE was developed by an obstetrician specifically for use in obstetric-gynecologic 

practices, and its three yes/no questions (Have people Annoyed you by criticizing your 

drinking? Have you felt that you ought to Cut down on your drinking? Have you had to 

have a drink first thing in the morning to steady your nerves or get rid of a hangover—Eye 
Opener?) and one quantifying question (Tolerance: How many drinks does it take to make 

you feel high?) take less than 1 minute to administer, making it practical and efficient. A 

positive screen is an answer of “yes” to two or more of the A, C, or E screening questions (2 

points are assessed if the woman indicates that it takes 2 or more drinks for her to feel high 

in response to the T question), with studies indicating it to be 69% sensitive and 89% 

specific among a cohort of 971 study participants. In the same 971 study participants, the T-

ACE was found to be superior relative to the 38% and 92% sensitivity and specificity, 

respectively, of the CAGE, and the 36% and 96% sensitivity and specificity, respectively, of 

the MAST.43
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The “T-ACER-3” is the same screening questionnaire as the T-ACE, but the positive test 

cut-off has been increased from the traditional 2 points to 3 points. Increasing the cut-off to 

3 points resulted in greater specificity (decreased false positives, which can be time 

consuming for the clinician to further investigate) while maintaining sensitivity, and was 

also more effective in identifying women whose children had FASD.44

The 5-question TWEAK screening tool draws heavily from the MAST, CAGE, and T-ACE 

tools that came before it: Tolerance (How many drinks can you hold?), Worry (Have close 

friends or relatives Worried or complained about your drinking?), Eye Opener (Do you 

sometimes take a drink in the morning to wake up?), Amnesia (Has a friend or family 

member ever told you about things you did or said while you were drinking that you could 

not remember?), K(C) (Do you sometimes feel the need to Cut down on your drinking?).45 

While not specifically designed with pregnant women in mind, the TWEAK has nonetheless 

been shown to be effective in detecting at risk drinking in pregnant women.46 In one recent 

head-to-head study of TWEAK versus T-ACE in pregnant women, TWEAK was shown to 

have slightly better specificity than T-ACE (36–43% versus 19–34%, respectively) in 

pregnant women calling in to a help line.47

Partly in response to the moderate specificity of both the T-ACE and TWEAK, researchers 

developed the SURP-P as a screening tool for drugs and alcohol use during in pregnant 

women.48 The SURP-P is a 3-question tool with concurrent stratification of pre-test risk that 

is easily administered and shows high specificity and sensitivity. The three questions of the 

SURP-P are: 1) Have you ever smoked marijuana, 2) In the month before you knew you 

were pregnant, how many beers, how much wine, or how much liquor did you drink (0=low 

risk, 1=moderate risk, 2–3=high risk), and 3) Have you ever felt that you needed to cut 

down on your drug or alcohol use? In low-risk populations, one or more affirmative items 

constitutes a positive screen, with good sensitivity (91% versus 63% for the TWEAK in this 

study). In high risk populations, two or more affirmative items marks a positive screen, with 

the SURP-P demonstrating high sensitivity in this population although not much more 

sensitive than the TWEAK (88 versus 86%, respectively). The SURP-P, therefore, has the 

advantage of allowing results to be measured against a backdrop of risk stratification that 

may lead to, overall, fewer false positive screening results.

There are no head-to-head data to suggest that any one screening instrument is superior than 

the others in identifying AUDs in pregnant women. What is clinically important is that all 

women of child-bearing-age, especially those who are known to be pregnant are 

systematically screened for the presence of AUDs. The T-ACE/T-ACER-3, TWEAK, and 

SURP-P have all been validated for use in screening pregnant women for the presence of 

AUDs.

Pharmacologic Interventions for AUDs During Pregnancy

Currently, there are three medications approved for the treatment of AUDs by the Food and 

Drug Administration (FDA) in the United States: naltrexone, disulfiram, and acamprosate. 

Naltrexone is a mu opioid receptor antagonist that has been shown to decrease the risk of 

heavy drinking to 83% of the risk in placebo groups and decrease drinking days by about 
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4%.49 Naltrexone is available in both oral and long-acting injectable formulations. However, 

there are no published studies on the safety or efficacy of either formulation of naltrexone 

for use in AUD in pregnant women. Naltrexone is classified as a category C medication by 

the FDA, meaning that animal studies have shown adverse effects on the fetus, but there are 

no adequate studies on reproductive effects and safety in human pregnancy.50 Naltrexone’s 

other indication is in the treatment of opioid use disorders (OUDs), and data from studies of 

pregnant women with OUD treated with naltrexone have not shown ill-effects on birth 

outcomes, but the long-term effects on pre-and post-natal development are not well-

known.51 In particular, the endogenous opioid system is active during fetal development, 

and the long-term effects of antagonizing this system during development are not well 

known.53

Disulfiram (an aldehyde dehydrogenase inhibitor that results in a severe reaction when 

alcohol is consumed concurrently with it, resulting in a strong deterrent effect) is also a 

category C medication. There is some evidence, albeit inconsistent, that exposure to 

disulfiram in the first trimester may increase the risk of fetal malformations.52,53 

Furthermore, the intensity of the disulfiram-alcohol reaction, which can involve severe acute 

autonomic instability, including hypertension, can also be considered a risk to the pregnant 

woman and her fetus, although there have been no studies specifically assessing the 

magnitude of this particular risk.

Acamprosate, which is believed to exert its action through modulation of glutamate 

neurotransmission thereby reducing post-acute withdrawal symptoms and consequently 

helping to maintain sobriety,54 is also a category C medication. Animal data suggest 

possible teratogenic effects of acamprosate,55 but there are no human trial data to support 

this.

Therefore, when deciding whether to use a medication to assist in the treatment of an AUD 

in a pregnant woman, the risks posed by the use of alcohol itself must be carefully weighed 

against the risks of the medications themselves.

Behavioral Interventions for AUDs During Pregnancy

Validated behavioral interventions for AUDs in pregnancy include many of those employed 

in the treatment of non-pregnant individuals, such as motivational enhancement therapy,56 

brief interventions,57,58 and cognitive behavioral therapies.59 However, the data do not 

suggest that any one particular mode of behavioral intervention is superior to the others in 

pregnant women with AUDs. For instance, a recent Cochrane systematic review pooled 

randomized control trial data of educational and psychological interventions for reducing 

drinking during pregnancy. The psychological interventions included CBT, brief 

psychodynamic psychotherapy, interpersonal psychotherapy, and supportive counseling/

therapy, and the educational interventions included brief educational counseling sessions, 

structures long-term educational programs with motivational enhancement, individual-

focused educational strategies, family-focused programs, professional group education and 

self-help group educational interventions. The authors concluded that there were not enough 

data to determine overall effectiveness of psychological and/or educational interventions for 
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reducing alcohol consumption in pregnant women. While it is difficult to determine 

effectiveness from pooled data in a systematic review, the authors also indicate that the 

individual studies themselves suggest that either psychological or educational interventions 

“may encourage women to abstain from alcohol in pregnancy.”60 Suffice it to say, therefore, 

that psychosocial interventions canform an important part of treatment for any pregnant 

patient suffering from an AUD, in the same way that they would for a non-pregnant patient 

with AUD.61

It is often in the context of engaging in psychosocial treatments that women may discover 

that they are pregnant. Furthermore, the revelation of being pregnant may not only cause 

turmoil for the patient, but for many caregivers the perceived higher risks and stakes 

associated with treating a pregnant woman can be anxiety-provoking.

As the epidemiological data above suggest, it is relatively common for women to consume 

alcohol during pregnancy, especially early in the pregnancy; however, it is relatively 

uncommon for pregnant women to present with either severe AUD or heavy alcohol use. It 

is these particular women, though, when they do present in treatment, who can cause a great 

deal of concern in their providers. Clinical experience tells us that pregnant women with 

substance use disorders commonly present with a host of other serious psychosocial issues 

such as homelessness, co-occurring mental health disorders, trauma, domestic violence, and 

other substance use disorders, to name a few. Therefore, social work and case management 

services can become an integral part of the treatment of pregnant women with substance use 

disorders, perhaps even more so than with non-pregnant women.

Alcohol Withdrawal in Pregnancy

Alcohol withdrawal occurs with the sudden cessation of alcohol consumption in someone 

who has sustained alcohol intake, and is marked by a constellation of physiologic 

instabilities that range from minor restlessness and tremor to more severe symptoms such as 

hypertension, tachycardia, seizures, hyperthermia, hallucinations and even death.62 

Withdrawal phenomena are believed to result, in part, from neuronal hyperactivity mediated 

through the excitatory neurotransmitter glutamate. Chronic exposure to the inhibitory effects 

of alcohol, which acts principally through neuronal gamma-aminobutyric acid (GABA) 

receptors, stimulates a compensatory up-regulation of N-methyl-D-aspartate (NMDA) 

receptors and, consequently, glutamate transmission.63 Once unopposed by the chronic 

inhibitory effects of alcohol, the up-regulated excitatory system functions hyperactively, 

resulting in neurotoxicity that accounts for the spectrum of clinical withdrawal symptoms. 

Therefore, alcohol withdrawal is oftentimes considered a medical emergency, especially in 

pregnancy.

There are few data on the effects of acute alcohol withdrawal in pregnancy, and for 

understandable reasons studying this phenomenon in a controlled manner is ethically 

untenable. However, by extrapolation, we can make certain assumptions about the risks 

associated with alcohol withdrawal on mother and fetus. Studies have demonstrated that 

physiologic and psychological stress during pregnancy can have deleterious effects on 

mother and fetus, such as preterm birth and low birth weight.64,65 In non-pregnant 
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individuals, the hypothalamic-pituitary-adrenal (HPA) axis is believed to modulate one’s 

response to environmental stress and is mediated through the release of corticotrophin 

releasing hormone (CRH) by the hypothalamus. CRH then stimulates the release of adreno-

corticotropin hormone (ACTH) by the pituitary gland, which in turn stimulates the release of 

cortisol by the adrenal glands. Cortisol then mediates downstream physiologic stress 

responses such as increasing blood glucose levels via gluconeogenesis, regulating the body’s 

pH balance via sodium and potassium metabolism, weakening immune responses, and also 

negatively feeding back onto the pituitary gland and hypothalamus, effectively shutting 

down the stress HPA axis.66

In pregnancy, though, cortisol can actually increase the production of CRH in the placenta, 

providing a positive systemic feedback loop. Premature increases in systemic CRH levels, 

before 20 weeks gestation in particular, have been tied to a cascade of fetal maturational 

signals (via CRH and estrogens) that may lead to preterm labor.67,68 Chronic heavy drinking 

is known to alter the dynamics of the HPA axis, and alcohol withdrawal, in particular, has 

been shown to induce a hypercortisol state that may also mediate many of the clinical 

symptoms of alcohol withdrawal.69,70,71 Therefore, pregnant women in alcohol withdrawal 

may be uniquely vulnerable to the effects of alcohol withdrawal, although this relationship is 

unstudied formally.

Moreover, regardless of etiology, hypertension is considered a significant risk during 

pregnancy. Specifically, placental perfusion is maintained through a balance of maternal and 

fetal factors. Maternal hypertension, especially after 20 weeks, is known to alter the 

dynamics of the placental circulatory system.72 Again, there are no studies specifically 

addressing the effects of alcohol withdrawal-related hypertension, but it stands to reason that 

hypertension alone, as a consequence of withdrawal, may present its own acute risks to both 

the mother and the fetus.

Given these risks outlined above, the management of pregnant women with physiological 

dependence on alcohol likely warrants an even more careful and perhaps intensive, 

monitored approach to management than other patients.

Treatment of alcohol withdrawal in pregnancy

Since acute alcohol withdrawal results from the abrupt cessation of the tonic GABAergic 

effects of alcohol, treatment for alcohol withdrawal has traditionally centered on careful 

replacement with alternative GABAergic substances and controlled down-titration. 

Therefore, medications that modulate the GABA receptor system have been employed in 

detoxification efforts, such as barbiturates and benzodiazepines, with the latter in particular 

having emerged as the most common medication of choice in the United States for the past 

several decades.

There is a dearth of evidence to guide decisions regarding management of acute alcohol 

withdrawal in pregnancy. Since the standard medical treatment for alcohol withdrawal is 

benzodiazepines, examining the evidence for safety of benzodiazepines, in general, in 

pregnancy may be instructive.
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Early case studies regarding the use of benzodiazepines in pregnancy suggested that these 

medications may be associated with increased risk of fetal major malformations (MM); this 

has consequently shaped treatment recommendations ever since.73 A 1998 meta-analysis by 

Dolovich et al. which included 11 cohort studies and 12 case control studies examining the 

relationship between use of benzodiazepines and MM revealed mixed results. The cohort 

studies showed no difference between exposure to benzodiazepines and occurrence of MM, 

while the case control studies demonstrated an increased risk for MM and cleft palate (in 

particular) with perinatal benzodiazepine exposure: odds ratio of 3.01 for all MM and 1.79 

for cleft palate.74 This meta-analysis was updated in 2011 to include 3 additional cohort 

studies, and there remained no difference in rates of MM between exposed and non-exposed 

groups among these cohort studies.75

These findings should be viewed with caution, since the studies included in the meta-

analyses did not distinguish between individual benzodiazepines used, dosages given, 

gestational age at exposure, or concurrent substances used. Additionally, the fact that the 

case-control studies showed effect and the cohort studies did not calls into question the 

possibility of recall bias. Cohort studies select a population of people with similar exposures 

and track them in time to determine who, of the exposed, develop a condition of interest. 

Cohort studies allow for the calculation of absolute risk for developing a condition (like 

MMs) relative to exposure to some possible agent (like benzodiazepines). On the other hand, 

case-control studies start by identifying affected individuals (cases) and compare their 

potential exposures with those of similarly matched unaffected individuals (controls). Since 

case control studies rely so much on individual recall, they are subject to recall bias 

(systematic error in recollection of information by study participants); therefore, it is 

difficult to draw conclusions about causal relationships based only on the results of case 

control studies.

Furthermore, the difference in effect noted between the case-control studies and cohort 

studies above could be further influenced by the non-random misclassification bias known 

as surveillance bias, or “unmasking bias.”Surveillance bias, simple put, is governed by the 

principle that “the more you look, the more you find.”76 The danger with surveillance bias is 

that one group of individuals in a study may be followed more closely than another; as a 

result, the more closely monitored group may have an outcome diagnosed more often than 

the less closely followed, group. Case-control study designs can be vulnerable to this form 

of non-random bias. In the situation above, therefore, it is conceivable that the risk of MM in 

the case-control studies may have been over-estimated due to surveillance bias; women who 

were identified as affected may have then been subject to greater scrutiny of their exposures, 

resulting in an inflated attribution of risk relative to the non-affected arm.

Bellantuono et al. systematically reviewed the relationship between individual types of 

benzodiazepines and fetal MM.77 The review included a total of 12 studies, each of which 

suffered from the same limitations highlighted in the Dolovich meta-analysis above: lack of 

information regarding duration of exposure, dosing levels, and concurrent substance use. 

Nonetheless, the data pointed to no conclusive link between alprazolam, clonazepam, 

chlordiazepoxide, or diazepam exposure in the first trimester and development of MM. A 

closer look at these data, though, is warranted. The authors included one study of alprazolam 
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in which the mean exposure dose was 29.8mg (overdoses in suicide attempts; n=30). In this 

alprazolam overdose-exposed population, a 23.3% first trimester spontaneous abortion rate 

was noted; however, no higher risk of MM was observed in surviving infants. Given the 

nature of the exposure (acute overdose), it is difficult to extrapolate risk of alprazolam 

exposure at typical therapeutic dose ranges from these data.

Two studies of first trimester clonazepam exposure during pregnancy revealed no increased 

risks of MM. The first study (n=73) examined exposures at a dose of 2mg daily, and a 

second study (n=71) did not specify exposure dose. From this data it is again difficult to 

draw definitive conclusions about the risk of first trimester clonazepam exposure and 

development of MM. In distinction to the alprazolam data, though, at least some of this data 

derives from exposures at typical prescription dosing.

One case-control study (n=201) showed a preliminary increase in risk of cardiovascular 

malformations associated with first trimester chlordiazepoxide exposure, but the authors 

posit a significant recall bias contributing to this finding. Similar to the data above regarding 

alprazolam, one study looking at the risk of MM in women with first trimester 

chlordiazepoxide overdoses showed no relationship; however, a high rate of spontaneous 

abortion was cited in these women (13.6%).

Four studies looking at the relationship between diazepam and MM have not revealed 

significantly elevated risks of MM. One study (n=31) showed no increased risk, specifically, 

with exposure to diazepam 10mg twice a day. Again, large doses of diazepam in suicide 

attempts (25–800mg) were associated with high rates of spontaneous abortion (40/229 

cases).

One case-control study of lorazepam (n=262) use in the first trimester was linked to a slight 

increase in anal atresia (20/10,000 versus a 3/10,000 congenital rate).

In aggregate, from these data systematically reviewed by Bellantuono it is difficult to 

formulate causal relationships or recommendations regarding use of one benzodiazepine 

relative to another during pregnancy.

Regardless of biases that may account for the observed differences between the case- control 

and cohort studies in the Dolovich meta-analysis or the Bellantuono systematic review, the 

fundamental factor that makes determination of any relationship between benzodiazepine 

exposure and MM most difficult is the lack of controlling for confounding factors in the 

included studies themselves, particularly concurrent exposure to other substances in addition 

to benzodiazepines. It is conceivable, therefore, that the modest increased risks for anal 

atresia or MM (case-control studies) could be attributable to non-benzodiazepine substance 

exposures.

A recent Swedish National Health Registry review explored the relationship between 

benzodiazepines and congenital malformations.78 Data from 1000 infants born to mothers 

using benzodiazepines alone during pregnancy showed no higher risk for severe congenital 

malformations or cardiac defects when compared to the general public. Furthermore, one 

study that followed up with 550 children who had been exposed to benzodiazepines in utero 
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up to 4 years of age, and showed no increase in adverse effects on neurobehavioral 

development or intelligence quotient.79

Additional considerations are the so-called “floppy infant syndrome” and neonatal 

benzodiazepine withdrawal. Floppy infant syndrome is characterized by a constellation of 

symptoms that may include mild sedation, hypotonia, reluctance to suck, apneic spells, 

and/or cyanosis that can persist for hours to months after birth in infants born to mothers 

using sedative-hypnotic medications at the time of delivery. Neonatal benzodiazepine 

withdrawal can consist of “hypertonia, hyperreflexia, restlessness, irritability, abnormal 

sleep patterns, inconsolable crying, tremors or jerking of the extremities, bradycardia, 

cyanosis, suckling difficulties, apnea, risk of aspiration of feeds, diarrhea and vomiting, and 

growth retardation.”80 The etiologies of floppy infant syndrome and neonatal 

benzodiazepine withdrawal are proposed to be due to the physiologic effects of intoxication 

or withdrawal from benzodiazepines in the newborn, respectively. There are no studies 

suggesting that using a long acting (i.e., clonazepam) versus a short acting (i.e., lorazepam) 

benzodiazepine reduces the risk of developing either floppy infant syndrome or neonatal 

benzodiazepine withdrawal.

In sum, the data regarding fetal risks associated with in utero exposure to benzodiazepines is 

mixed and inconclusive. Early data suggesting a link between benzodiazepine use in 

pregnancy and MM are difficult to draw conclusions from and these findings have not been 

conclusively reaffirmed by subsequent studies. If a benzodiazepine is clinically warranted 

during pregnancy, there are not enough data to guide decisions about which particular 

benzodiazepine to use, how to dose it, or how to advise women definitively about the risks 

between the different benzodiazepines. If the decision is made to discontinue 

benzodiazepines that a pregnant woman is already taking, it is critical that this be done in a 

careful and judicious manner to avoid benzodiazepine withdrawal, since benzodiazepines 

can also induce physiologic dependence and can carry risks similar to those incurred with 

alcohol withdrawal.

Furthermore, there are no studies that have specifically examined the effects of acute, short-

term, administration of benzodiazepines as is commonly used in the treatment of alcohol 

withdrawal (detoxification). Therefore, in the absence of clear evidence, the clinician must 

carefully weigh the theoretical risks and potential benefits of benzodiazepine use/exposure 

during pregnancy against the potential risks posed by alcohol withdrawal as highlighted 

above.

Conclusion

It is beyond the scope of this review to provide specific treatment recommendations or 

algorithms. This paper is not a comprehensive review of all published studies with 

systematic data comparisons, which can be considered a limitation of the review. Rather, the 

aim is to provide an overview of the complexity of the treatment considerations in this 

clinically challenging cohort.
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The presence of an AUD during pregnancy presents many clinical challenges, and there is 

little evidence to guide management decisions. Encouragingly, pregnancy seems to be a time 

of relatively high motivation for change and success in accomplishing it, as evidenced by the 

lower prevalence of AUDs in pregnant women relative to their non-pregnant female peers. 

A spectrum of dysmorphologies and downstream cognitive and behavioral deficits has been 

linked to maternal alcohol consumption, but there are conflicting data on at what level of 

consumption the risks of these deleterious effects of alcohol increase. Maternal decisions to 

drink appear to be shaped by social norms, which can be informed by public policy 

statements. Policies regarding alcohol use during pregnancy vary from country to country, 

and efforts to shape public health guidelines about drinking in pregnancy may have 

significant effects on prevalence. While there are few data on safety or efficacy on 

pharmacological interventions for AUDs in pregnancy, whatever potential risks posed by 

disulfiram, naltrexone, or acamprosate should be weighed against the risks of ongoing 

alcohol use. Behavioral interventions should form the cornerstone of treatment of AUDs in 

pregnancy. However, there are no data indicating that one behavioral approach is better, per 

se, than another in expectant mothers. Therefore, decisions regarding behavioral and 

psychopharmacologic interventions should be made on a case-by-case basis depending on 

the patient’s unique needs and best therapeutic fit to meet those needs. Acute alcohol 

withdrawal poses a threat to both mother and fetus, and should be treated as a medical 

emergency, as it is for any person. However, pregnant women may be uniquely vulnerable 

to the deleterious effects of alcohol withdrawal and may require more intensive monitoring 

and ongoing evaluation by obstetrical experts. The data on the safety of benzodiazepines in 

pregnancy are scant and conflicting, and there are no data specifically addressing the safety 

of benzodiazepines in short-term, high-dose tapers as are often employed in alcohol 

detoxification. The pregnant woman with an AUD, and particularly one requiring 

detoxification, can present with myriad social and psychological co-morbidities that may 

call for a team approach incorporating psychiatric, social work, obstetrical, and addictions 

expertise.
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