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Abstract

There is an increase in the worldwide prevalence of congenital abdominal wall

defects (CAWD), with gastroschisis (GS) and omphalocele (OC) being the most com-

mon. It is widely accepted that folic acid supplementation (FAS) in the maternal diet

decreases the incidence of anomalies such as neural tube defects, but there is contro-

versy regarding the possible beneficial role for other congenital malformations. Sev-

eral epidemiological studies raise controversy regarding a possible relationship

between vitamin supplementation with the occurrence of abdominal wall malforma-

tions. The aim of the present study is to obtain an updated review of the global fre-

quency of CAWD in neonates and the relationship with FAS in the mothers. For this

we have carried out a systematic search of epidemiological studies in different article

databases between 2011 and 2022. The analysis of 25 studies conducted in different

countries where cases of OC and/or GS are registered directly or together with other

congenital defects shows that 60% inquire into the relationship of FAS with the inci-

dence of CAWD. Half of them proposes a beneficial effect of FAS and the other half

find no association, concluding that there is no unanimous evidence that FAS in the

maternal diet decreases the incidence of CAWD. However, it seems that an influen-

tial factor to take into account is the nutritional habits of the mothers.
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1 | INTRODUCTION

The abdominal wall envelops the abdomen constituting a myo-

fascial complex that, together with the diaphragm, resist pres-

sure variations in physiological processes such as breathing,

urination, or even childbirth. Its main function is to contain and

protect the viscera and internal organs of the abdominal cavity.

Anatomically, it is limited by the xiphoid process of the sternum,

the costal arches, the spine, the pelvis, and the inguinal liga-

ment. Topographically, it can be divided into the anterolateral

areas—containing the external, internal, and transverse oblique

muscles of the abdomen, as well as the rectus abdominis and

pyramidal muscle—and the posterior region, with the lumbar

spine and dorsal muscles.1

Received: 30 August 2023 Revised: 26 April 2024 Accepted: 3 June 2024

DOI: 10.1111/cga.12576

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs License, which permits use and distribution in any

medium, provided the original work is properly cited, the use is non-commercial and no modifications or adaptations are made.

© 2024 The Author(s). Congenital Anomalies published by John Wiley & Sons Australia, Ltd on behalf of Japanese Teratology Society.

Congenit Anom. 2024;1–9. wileyonlinelibrary.com/journal/cga 1

https://orcid.org/0000-0003-1982-6526
mailto:emaldonado@ucm.es
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://wileyonlinelibrary.com/journal/cga
http://crossmark.crossref.org/dialog/?doi=10.1111%2Fcga.12576&domain=pdf&date_stamp=2024-06-19


During embryonic development the abdominal organs are formed

before the abdominal wall, therefore, they are found externally until

the formation of the abdominal wall begins in the sixth week of

gestation. If there is no alteration, the abdominal wall will position

the organs in the abdominal cavity and the yolk sac, the connecting

stalk and the allantois will herniate. In this way, the lateral folds fuse

in the middle zone, passing from the primitive ventral umbilical ring

to the formation of the umbilical cord together with the expansion

of the amnion. This process of creation of the abdominal wall ends in

the twelfth week of gestation, and congenital defects (CD) can be

confirmed from that moment on.2,3

Congenital abdominal wall defects (CAWD) are usually detected

during pregnancy by ultrasound and require postpartum surgery

because of concerns that they may affect the development of other

vital organs such as the lungs.1,3

Globally, gastroschisis (GS) and omphalocele (OC) are the most

prevalent CAWD in the world and their incidence has been increas-

ing.1 GS occurs in approximately 1 in 4000 live births, is more com-

mon in males, and in the last 30 years has become the most common

abdominal wall defect. This increase is not fully understood, although

it has been attributed, among others, to the socioeconomic status of

families and/or environmental factors, as well as to the young age

of the mother. Besides, the overall incidence of OC is estimated to be

between 1 and 2.5 per 5000 live births.1

GS is defined by having a diameter of less than 4 cm and is char-

acterized by externalization of the small intestine outside the abdomi-

nal cavity and, in some cases, the stomach or gonads, without a

covering membrane. Occasionally, it may have a fibrous covering

around the intestine (Figure 1A,B). It is not characterized by other

associated CD, although it does increase the likelihood of necrosis,

F IGURE 1 (A, B) Gastroschisis. (C, D)
Omphalocele. (B–D) Schematic
representations of inferior views of axial
sections of a case of gastroschisis (B) and
omphalocele (D). arrow, membrane; I,
intestine; K, kidney; UC, umbilical cord.
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perforations, and atresia.1,3 Cases of OC are defined by externaliza-

tion of the bowel along with other organs such as liver, spleen, and

gonads, appearing on prenatal ultrasound as a hernia within a mem-

branous sac (Figure 1C,D). Commonly, it appears with other associ-

ated CD such as pulmonary hypoplasia, bladder exstrophy,

imperforate anus, and spinal anomaly. Cesarean section is chosen in

cases where the liver is externalized, followed by a staged closure of

the abdominal cavity with several surgeries to reduce the abdominal

contents and achieve complete closure of the abdomen.1,3

Folic acid (FA) is the synthetic form of vitamin B9, also called

folate. It is especially important during embryonic development

because of its role in DNA methylation and the formation of com-

pounds necessary for the generation of nucleic acids. In addition, the

correct functioning of the cycle in which it is involved prevents

the toxic accumulation of homocysteine.4,5

It is used globally as a supplement in young women of childbear-

ing age and during pregnancy, being important especially during the

first trimester of gestation. Folic acid supplementation (FAS) is mainly

used to prevent neural tube CD—such as spina bifida—and is widely

accepted by professionals, given the available scientific evidence eval-

uated according to the GRADE (grading of recommendations, assess-

ment, development and evaluations) system.4,5 In addition, there are

countries where certain basic foods are fortified with FA because of

its beneficial effects against certain CD.6,7 FAS usually occurs several

months before pregnancy, in the case of planned pregnancies, and

during at least the first 3 months of gestation. The most widely

accepted guideline to generate a protective effect is to administer

orally an amount of 400 μg of FA daily. According to some studies, it

seems to increase the risk of CD when taken only after a positive

pregnancy test or stopped in the first months of pregnancy.5

Although the usefulness of preventive FAS seems clear against

neural tube CD and its benefits against the development of orofacial

clefts and congenital heart defects are now beginning to be

accepted,6 the possible relationship with CAWD is not well known.

2 | OBJECTIVE

To obtain an updated review of the global frequency of CAWD and

its relationship to FAS in the mothers of the neonates.

3 | METHODS

Bibliographic searches were performed, through PubMed/MEDLINE,

Dialnet, Google Scholar, Web of Science, and Cochrane Library with

the following profiles: (acid folic gastroschisis; acid folic omphalocele;

acid folic abdominal wall defects).

The search was performed by three of the authors independently

and applying the same criteria. All three obtained the same results.

To obtain updated information, it was decided to include articles

only published in the period between January 1, 2011 and December

31, 2022; and that were written in either English or Spanish. In addi-

tion, additional filters were selected such as epidemiological studies

that included the terms CAWD, GS, and/or OC related to general epi-

demiological or risk factors and included data on FA consumption in

their results or in graphs/tables.

On the other hand, studies related to genetic variants or involved

in the metabolism of CAWD-related genes were excluded. Books and

theses were also excluded, due to the breadth of their content.

Because of the importance of focusing the work on the effect of FA

on CAWD, we avoided including studies that directly compared

CAWD with other diseases or focused on this association, treatment

rather than preventive therapies, pregnant women with a specific dis-

ease, reports based on specific cases, and those studies where the

purpose was to test how drugs influence folate absorption.

As additional documents, we also consulted pages of interest: the

US database Centers for Disease Control and Prevention (CDC8),

the Spanish Collaborative Study of Congenital Malformations

(ECEMC9) and the European Registration of Congenital Anomalies

and Twins (EUROCAT10).

Finally, 25 articles that met the criteria were included (Table 1).

4 | RESULTS

Of the 25 articles selected,11–35 eight focus on the study of CAWD or

specifically OC and/or GS.11–13,20,25–27,33 That is, 60% (n = 15) of the

studies analyze the most common CAWD and among them include

OC and GS. Of these, six articles reported five or less cases of OC or

GS.14,21,22,30,31,34

The populations studied belong to different countries and conti-

nents, with the highest percentage of studies conducted in the USA,

followed by Europeans and Africans, and lastly, Asians and South

Americans (Figure 2).

The frequency of OC and GS per 10 000 births was observed in

all the articles where it was possible, that is, in those that specified

the number of total births in the period studied or that directly pro-

vided the prevalence data. In addition, data provided by the CDC,8

ECEM,9 and EUROCAT10 were taken into account (Table 2).

The studies analyzed obtained their samples from databases

(36%; n = 9) or from cases observed in health centers (64%; n = 16).

All of them evaluated various habits or characteristics of the mothers,

one of which being the intake of a FA supplement. The main objective

in four of the studies was maternal FAS.15,28,33,35 Only two of the

studies observed factors other than maternal FAS, such as the blood

folate level25 and the difference between a period of time without

fortified foods and another in which fortification was present.15

The 64% (n = 16) directly related a FAS with the incidence of

CAWD, in nine of the studies they observed a beneficial

effect12,16,17,20,26,28,32,33,35 and in seven others no effect.11,13–

15,18,25,27 The remaining 36% (n = 9) comment on the possible benefit

of FAS against CD in general, without specifying which ones in

particular.

GONZÁLEZ-RAMOS ET AL. 3

 17414520, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/cga.12576 by Spanish C

ochrane N
ational Provision (M

inisterio de Sanidad), W
iley O

nline L
ibrary on [20/06/2024]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



TABLE 1 Articles resulting from the search.

Ref.
# Authors

Year of
publication

Study
location Study characteristics Analyzed cases

Analyzed
anomalies

CAWD-

FAS
relationship

11 Feldkamp

et al.

2011 10 USA

states

National Birth Defects Prevention

Study (NBDPS) data on GS during

1997–2005 (8 years).

694 GS (6157 controls) GS No

12 Paranjothy

et al.

2012 Five

regions of

the United

Kingdom

Isolated GS cases between 2007

and 2010 (3 years).

91 GS (217 controls) GS Yes

13 Feldkamp

et al.

2014 10 USA

states

Data from the National Birth

Defects Prevention Study (NBDPS)

of OC during 1997–2008
(11 years).

376 OC (8494 controls) OC No

14 Eke et al. 2016 A Nigerian

Hospital

Gastrointestinal CD cases, where

they include OC and GS, in period

2012–2014 (2 years).

59 with CD (five OC and one

GS)

CD (OC

and GS)

No

15 Yang et al. 2016 California

(USA)

Comparison of CD in two periods:

1989–1996 (without FAS) and

1999–2010 (FAS); total: 20 years.

632 GS (1 366 369 births) CD (GS) No

16 Almeida

et al.

2016 A Brazilian

hospital

Study of CD cases between 2011

and 2013 (2 years).

250 with CD (38 with CAWD) CD

(CAWD)

Yes

17 Dawson

et al.

2016 USA National Birth Defects Prevention

Study (NBDPS) database. Study of

CD in twins in the period 1997–
2007 (10 years).

7872 controls and 20 809 CD;

632 OC and 1834 GS

CD (OC

and GS)

Yes (OC)/

No (GS)

18 Kovalenko

et al.

2017 Two

counties in

northwest

Russia and

Norway

Comparison of records between

2006 and 2011 (5 years) of CD, GS,

and OC with each other.

23 OC and 17 GS of 58 141

CD; three OC and five GS of

35 417 CD; 30 OC and 79 GS

of 243 231 CD

CD (OC

and GS)

No

19 Seyoum

and Adane

2018 Two

hospitals in

Northwest

Ethiopia

Children with CD between 2015

and 2017 (2 years).

321 total (104 with CD, 21

CAWD)

CD

(CAWD)

NE

20 Acosta

et al.

2018 A province

in Cuba

Pregnant women between 2013

and 2016 (3 years) who had fetuses

with any CAWD.

23 cases CAWD Yes

21 Ekwochi

et al.

2018 A Nigerian

Hospital

Children with CD, OC among them

between 2013 and 2017 (4 years).

52 controls, 38 CD (three OC) CD (OC) NE

22 Singh et al. 2019 A Nepal

Hospital

Newborns born between 2015 and

2017 (2 years).

108 with CD (one OC and one

GS); 111 controls

CD (OC

and GS)

NE

23 Hoyt et al. 2019 10 USA

states

National Birth Defects Prevention

Study (NBDPS) database, 1997–
2011 (14 years).

32 200 with CD (240 OC and

1280 GS); (11 829 controls)

CD (OC

and GS)

NE

24 Rehan

et al.

2019 A Pakistan

Hospital

Pregnant women going for

ultrasounds between 2015 and

2017 (2 years).

570 with CD (25 GS and 23

OC); (11 830 controls)

CD (OC

and GS)

NE

25 Goodman

et al.

2019 An

Oklahoma

Clinic

(USA)

GS cases during 2010–2012
(2 years).

31 GS (76 controls) GS No

26 Kapapa

et al.

2020 A Hospital

in

Germany

Children with non-syndromic

CAWD between 2000 and 2011

(11 years).

27 438 births (18 OC and 36

GS)

CAWD Yes

4 GONZÁLEZ-RAMOS ET AL.
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5 | DISCUSSION

The WHO establishes that 303 000 newborns in the world die in the

first month of life due to congenital malformations. This is the main

reason why, in 2010, at the sixty third World Health Assembly, Mem-

ber States were informed of the need to establish plans for epidemio-

logical surveillance, primary prevention and promotion of international

cooperation to reduce CD.36 It is estimated that two of the most com-

mon CD are GS and OC.1 For this reason, the studies included in the

present work are those whose objective was to analyze the most

common CD and always include OC and GS.14–19,21–24,28–32,34,35

TABLE 1 (Continued)

Ref.
# Authors

Year of
publication

Study
location Study characteristics Analyzed cases

Analyzed
anomalies

CAWD-

FAS
relationship

27 Freitas

et al.

2020 A Brazilian

hospital

Fetuses that may have gastroschisis

after radiography. From 2013 to

2015 (2 years).

57 GS (114 controls) GS No

28 Gildestad

et al.

2020 Norway Data from the Medical Birth

Registry of Norway (MBRN)

database in the period 1999–2013
(14 years).

18 373 with CD (243 GS and

113 OC); 870 182 controls

CD (OC

and GS)

Yes

29 Egorov and

Barbova.

2021 Republic of

Moldova

Comparison data from the registry

of congenital anomalies of the

republic of Moldova with

EUROCAT data, in the period

2011–2018 (7 years).

1/8333 in Moldova with OC

and 1/7937 in EUROCAT

CD (OC) NE

30 Gedamu

et al.

2021 An

Ethiopian

Hospital

Newborns with CD between 2018

and 2019 (1 year).

2218 births, 23 CD (4.3% OC) CD (OC) NE

31 Jemal et al. 2021 8 hospitals

in one

region of

Ethiopia

CD cases during 2020. 105 with CD (five GS and four

OC); 313 controls

CD (OC

and GS)

NE

32 Petersen

et al.

2021 10 USA

states

National Birth Defects Prevention

Study (NBDPS) data from 1997 to

2011 (14 years).

3219 CD (154 GS); 2508

controls

CD (GS) Yes

33 Liu et al. 2021 Two

regions of

China

CAWD cases comparing women

taking FAS with those not during

1993–1996 (3 years).

180 142 cases with FAS (per

10 000 births: 1.61 OC and

1.61 GS) and 117 689 without

FAS (per 10 000 births: 1.70

OC and 2.12 GS)

CAWD Yes

34 Wojtowicz

et al.

2022 Cracow,

Poland

CD comparing women taking FAS

with those not during 2017–2019
(2 years).

681 women with FAS (OC

n = 2), and 774 women without

FAS (OC n = 3)

CD (OC) NE

35 Che et al 2022 Five

regions of

China

CD, like OC and GS, associated to

NTD. Cases comparing women

taking FAS (from 2009) with those

not (before 2009) during 2002–
2021 (19 years).

296 306 births, 2031 with NTD,

97 non isolated (25 CAWD).

CAWD Yes

Abbreviations: CAWD, congenital abdominal wall defects; CD, congenital defects; FAS, folic acid supplementation; NE, not specified if there is a

relationship of CAWD, OC or GS with FAS; GS, gastroschisis; NTD, neural tube defects; OC, omphalocele.

F IGURE 2 Percentage of studies analyzed in each region.
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The frequencies of these anomalies are variable according to the

area and the period of time over which the data were recorded.

According to the studies analyzed, the frequency does not exceed five

cases per 10 000 births; except for the study developed in a hospital

in Germany26 where 13.12 cases of GS and 6.56 cases of OC per

10 000 births were observed. It is difficult to evaluate these data

because of the diversity in the time frame established to carry out

each study. Even if we compare the prevalence data in Spain, through

the ECEM, and the European data, collected by the EUROCAT, we

see certain differences. In Spain, in the period from 1986 to 2019, the

prevalence per 10 000 births was 0.73 for OC and 0.45 for GS9; while

EUROCAT recorded a prevalence of 3.63 OC and 2.76 GS per 10 000

births for the period 2005–2020.10 Moreover, in Spain there is a

decrease in OC cases and the number of GS cases remains stable,

while the European study indicates an increase in OC cases and stable

data for GS.9,10 The only explanation is that there must be a large dif-

ference in the number of cases between countries. In fact, the behav-

ior of the data collected globally points to an increase in cases,

especially of GS.1 As can be seen from the updated USA data col-

lected by the CDC8 compared with those for the period 1999–

2001,37 GS cases are increasing but OC cases remain stable.

It should be noted that the studies analyzed were conducted in

different regions, the majority being American (28%), followed by

Europeans (24%) and Africans (20%). However, the African stud-

ies14,19,21,30,31 provide a smaller sample size than the European ones

and none specifically analyze CAWD, but look at more common CD in

general. Among the Europeans, the one conducted in the Republic of

Moldova29 also did not specify whether the benefit of FAS was for

CAWD, as it attributes it to CD in general. The same observation is

seen in studies from two hospitals in Pakistan24 and Nepal22 and in

Poland.34

Of the nine articles showing a beneficial effect of maternal FAS

only three specify that it is observable in GS cases,12,30,32 the others

do so on CAWD in general. Particularly interesting is the study

conducted in California (USA) by Yang et al. over an 18 year period15

in which they analyzed the occurrence of CAWD, GS among them, in

a period without cereal FAS (1989–1996) versus FAS of this staple

food product in the US diet (1999–2010). This large study with a large

sample size gives no evidence that FAS influences the occurrence of

GS cases. However, the work by Petersen et al.32 where a large study

was conducted in 10 USA states focusing on GS, observed a beneficial

effect of FAS when FA is administered as a multivitamin complex.

Something similar is reflected in the research of Gidelstad et al. in

Norway,28 where they observed that FAS, as a multivitamin complex

or alone, has a protective effect against OC and GS, or that of Para-

njothy et al.12 in the United Kingdom, in which they noted a beneficial

effect of FAS against GS. Studies conducted in Brazil16 and Cuba20

also show a benefit of maternal FAS against CAWD in general. It

should be noted that all of them evaluate maternal FAS, as opposed

to the study focused on FAS in staple food products that does not

show a specific effect.

Another study with special interest is the one conducted in two

regions of China33 for 3 years with two similar groups in each: one

group of women who took a FA supplement and another group where

they did not. Interestingly, they observed a decrease in CAWD, espe-

cially OC, in the supplemented group, but only in one of the two

regions. In the other region they did not observe this effect.

It should be noted that these studies look at whether the mothers

have taken the stipulated FAS before and/or during at least the first

trimester of pregnancy, but the diet of these women has not been

taken into account. The study by Kapapa et al.26 is the only one that

refers to a possible protective role against CAWD that is more effec-

tive due to the consumption of whole-grain products, fruits and vege-

tables, rather than by FAS. Two investigations carried out in the

USA11,25 also point to the possibility of poor maternal nutrition as a

main factor for the appearance of GS, together with that carried out

by Yang et al.,15 who highlights maternal obesity as a risk factor for

the same anomaly.

TABLE 2 Articles from which GS and
OC frequency data are extracted along
with Centers for Disease Control and
Prevention (CDC), the Spanish
Collaborative Study of Congenital
Malformations (ECEM) and the European
Registration of Congenital Anomalies and
Twins (EUROCAT) databases.
Frequencies are expressed in cases per
10 000 births.

Ref. # Data source Region Period-years of data collection GS OC

15 Yang et al. California (USA) 1989–1996 (without FAS) 3.6 No data

1999–2010 (with FAS) 5.3 No data

26 Kapapa et al. Germany 2000–2011 13.12 6.56

28 Gildestad et al. Norway 1999–2013 2.73 1.27

30 Gedamu et al. Ethiopia 2018–2019 0 4.50

33 Liu et al. China 1993–1996 (without FAS) 2.12 1.70

1993–1996 (with FAS) 1.61 1.61

8 CDC USA 1999–2001 3.73 2.09

2021–2022 5.12 2.41

9 ECEM Spain 1980–1985 0.55 1.70

1986–2019 0.45 0.73

2020 0.56 0.28

10 EUROCAT Europe 2005–2020 2.76 3.63

Abbreviations: FAS, folic acid supplementation; GS, gastroschisis; OC, omphalocele.
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It is not only nutrients that may play a role. The effect of mothers

being smokers or taking some type of drugs or chronic medication is

also important. Although the work of Feldkamp et al.13 found no asso-

ciation between the appearance of OC and maternal smoking, despite

all the toxic components produced by tobacco,38 they do detect an

association of the anomaly with those who are passive smokers.

Regarding GS, there are studies that do relate the increase in preva-

lence to the increase in tobacco consumption.39,40 The studies that

look for a relationship between certain drugs and the increase in cases

of GS are not conclusive,12,25 although there does seem to be a rela-

tionship with alcohol consumption.25

Another interesting factor highlighted in the study by Petersen

et al.32 is the possible risk of a short period of time (less than

6 months) between pregnancies. This short period causes a “nutri-
tional depletion” that may not be compensated by the mother before

the next pregnancy. In fact there is evidence that women with a lon-

ger interval between pregnancies tend to require less FAS17,23 and

short periods of time between pregnancies have been associated with

a risk for the occurrence of GS.17

An interesting concept evaluated by Hoyt et al.23 is that of accul-

turation and its relationship with CD. Acculturation is a term that has

been widely used to describe the process of cultural and psychological

change that follows cross-cultural contact.41 Among many other fac-

tors, they evaluate the influence of the ethnicity of the parents on

various CD of children and the length of time they have resided in the

USA. They conclude that children of parents born outside the USA

and who have resided in the USA for less than 5 years show fewer

cases of GS. Petersen et al.32 also analyze the ethnicity of the mothers

in their work, but do not obtain conclusive data.

The study by Hoyt et al.23 is complex because they observed that

this group of foreign parents had lower levels of some risk factors for

CD (such as smoking, drug use, and obesity) but higher levels

for others, such as lower educational levels and income. This study

leads us to believe that in addition to the genetic component, the

most influential factor in certain CD, such as GS, is nutritional and

substance intake habits. Therefore, we believe that a little studied

aspect, which could be more important than the genetic load associ-

ated with ethnicity and its relationship with CAWD, could be the dif-

ferences between the eating habits of each ethnic group, a fact

reflected by other researchers.42 There are also studies that relate an

elevated risk of GS associated with a mother's age of under

25 years12,43 that do not explain, but that we could associate with a

worsening of dietary patterns in recent years.44

We consider it important to highlight the limitations of the pre-

sent review, such as the difficulty of establishing comparisons

between such diverse studies; both in terms of the number of cases

consulted, as well as the periods of observation and the geographi-

cal diversity in which they have been carried out. An important bias

is the fact that the studies with the largest number of cases and the

most exhaustive are those carried out in the USA population, which

makes the situation in other geographic regions less clear. In addi-

tion, the frequencies recorded may be described in terms of the

number of live births or total gestations, which would include still-

births, spontaneous deliveries, abortions and live newborns. This

fact may generate variations in the data that have not been taken

into account.

6 | CONCLUSIONS

As we have observed in the present review, studies on factors specifi-

cally related to OC are scarcer than those dedicated to GS, possibly

because it is an anomaly that does not usually appear in isolation

(as opposed to GS, which usually occurs in isolation). Moreover, we

have found that there are many possible factors that can be associ-

ated with the appearance of CAWD, but it seems that nutritional

aspects, FAS among them, may be among the more relevant. Since

the possible beneficial role of FAS in pregnant women is not clear in

the face of CAWD, we believe that future studies should continue to

investigate this aspect.
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