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ABSTRACT
Introduction and purpose

Maternal alcohol consumption during pregnancy is a well-documented risk factor for

adverse fetal outcomes, encompassing a spectrum of disorders known as Fetal Alcohol

Spectrum Disorders (FASD). Fetal Alcohol Syndrome (FAS), the most severe form of FASD,

manifests with craniofacial anomalies, growth retardation, neurological deficits, and cognitive

impairments, imposing lifelong challenges on affected individuals.

This article presents a case report of a 4-week-old female newborn with suspected

Fetal Alcohol Syndrome, highlighting the clinical complexities and diagnostic challenges

associated with FAS. The infant exhibited characteristic dysmorphic features and cardiac

abnormalities, underscoring the diverse spectrum of health issues linked to maternal alcohol

consumption.

Conclusion

A presented case report illustrating the clinical complexities of FAS underscores the

importance of early recognition and multidisciplinary management. Early identification of

FAS is imperative to mitigate long-term outcomes, emphasizing the importance of a
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multidisciplinary and holistic approach to clinical care. Strategies for addressing maternal

alcohol consumption include targeted education, preconception counseling, and innovative

therapeutic modalities.

This case report underscores the need for ongoing research and collaborative efforts to

reduce the prevalence and impact of FASD on affected individuals and society.
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INTRODUCTION

Alcohol, possessing the capability to traverse the placental barrier unhindered, stands

as an established teratogen. The negative effects of alcohol consumption during pregnancy

have long been known. There is no safe dose of alcohol during pregnancy, so any exposure

carries the risk of negative effects on the prenatal development of the fetus and the subsequent

development of the child, which is referred to as Fetal Alcohol Spectrum Disorders (FASD)

[1]. The most severe form of such disorders is FAS, known as Fetal Alcohol Syndrome.

Despite the known effects of alcohol consumption during pregnancy, cases of FAS are

still encountered. Fetal alcohol spectrum disorders (FASD) continues to be a common cause

of intellectual disability in infants and children, with an estimated incidence of 9.1 out of

every 1,000 U.S. live births [2]. In Europe, the prevalence of FAS is estimated to be between

2-5% [3]. In Poland, out of 300,000 births, approximately 1,000 babies are born with Fetal

Alcohol Syndrome (FAS) [4].

The consumption of alcohol by pregnant women is primarily associated with

inadequate education regarding the effects of alcohol on pregnancy development, as well as

the widespread availability of alcohol and previous addiction [5,6,7]. Teratogen affects fetal

development at every stage of pregnancy and it is a cause of pregnancy miscarriages, preterm

delivery and fetal hypotrophy [8,9,10]. One of the most probable mechanisms of alcohol's

teratogenic effects is the induction of fetal hypoxia, as well as the direct toxicity of alcohol or

acetaldehyde [11]. Alcohol metabolism is responsible for the formation of oxidative stress,
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which disrupts the body's functioning at the cellular level, especially in the sensitive fetal

brain, leading to abnormal development. [31]

Alcohol causes a number of physical, developmental and cognitive disorders in the

developing fetus. The characteristic picture of FAS includes craniofacial anomalies (most

commonly short palpebral fissures, smooth philtrum, and thin upper lip vermilion), growth

retardation, neurological abnormalities, cognitive impairment and birth defects [12]. These

disorders result in many problems later in life, such as hearing and speech problems [13,14].

Symptoms usually vary in severity, from slightly reduced intelligence to severe mental

retardation [15]. Anomalies affecting the joints, limbs, and cardiovascular system are

frequently observed as well [16].

FAS exhibits variability in its characteristic phenotype across cases, contributing to

undiagnosed instances and complicating the resemblance of the clinical presentation to other

disease entities. The diagnosis of fetal alcohol syndrome is made on the basis of symptoms

and the fact that the mother consumed alcohol during pregnancy.

FAS syndrome is incurable, highlighting the profound and irreversible consequences

of alcohol exposure during pregnancy [17]. Most children with FAS require ongoing

psychological or psychiatric care, speech therapy and rehabilitation. FAS symptoms persist

into adulthood, potentially leading to secondary psychosocial problems and disability in the

absence of proper psychological care [18].

This underscores the imperative to prevent such exposures, with abstinence from

alcohol during pregnancy emerging as the most crucial preventive measure against FAS [19].

Therefore, an important aspect is to spread knowledge about the harms of alcohol

consumption during pregnancy.

CASE REPORT

A 4-week-old female newborn from a neglected, uncontrolled pregnancy, during

which the mother smoked cigarettes and drank alcohol, with suspected fetal post-alcoholic

syndrome, was transferred from the county hospital to the Neonatal Pathology Department of

the University Children's Hospital in Lublin for diagnosis of a heart murmur from 2 weeks of

age. Baby from 2nd pregnancy and 2nd delivery born by cesarean section at 38 hbd due to
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deceleration on KTG, rated at 10 points according to the Apgar score, with birth weight of

1920 g (below 5th percentile), with features of intrauterine dystrophy.

After the birth, the mother judicially relinquished her rights to the child. The only

deviation presented by the baby was thrombocytopenia, which was treated effectively with

intravenous immunoglobulins due to the absence of other abnormalities, an immunological

cause was suspected. In the first 10 days of life, the baby was very restless, crying, reluctant

to eat, presenting opisthotonos while crying and sleeping. The appetite improved from the 3rd

week of life.

Upon admission to the Newborns’ Pathology Department, attention was drawn to the

child's retroflexed position, microcephaly, signs of hypotrophy, and facial dysmorphic

features (flattened bitemporal skull, mild plagiocephaly, narrow upper lip, shallow-set and

widely spaced eyes, saddle nose with upturned tip, smoothed nasal groove, micrognathia,

low-set ears, and short fingers). Above the heart an audible murmur of 3/6 on the Levin scale

was heard.

The results of the blood cultures performed and the test for Toxo - with both IgG and

IgM being negative. The ultrasound examination performed suspected a liver hemangioma. In

the right lobe of the liver, a hyperechogenic lesion measuring 8 x 5 mm was visualised, which

may correspond to a hemangioma. The liver size in the anterior axillary line is 48 mm,

indicating the liver was not enlarged. The rest of the abdominal organs showed no

abnormalities. In the transfontanellar ultrasound examination of the head, a flat space

measuring 7 mm was visible medially, posteriorly, and below the corpus callosum, which

may correspond to a pineal cyst. The rest of the brain structures and choroid plexuses showed

no abnormalities.

Performed ECG and 24-hour Holter ECG monitoring showed no significant arythmia.

Echocardiography revealed perimembranous ventricular septum defect (VSD).

The child was consulted by geneticist (blood was drawn for molecular testing - aCGH

- the examination result was being processed), neurologically (with the recommendation of a

control transfontanellar ultrasound and MRI of the brain to diagnose the pineal cyst) and by

rehabilitation physician (on examination: forced deviated positioning, asymmetric with

shortening of the right side of the trunk and right sternocleidomastoid muscle, head/face

turning to the left and features of plagiocephaly, with recommendation for further

rehabilitation).
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During hospitalisation the gradual improvement in the infant's condition was observed.

The patient was interested in her surroundings, made eye contact, and responded with a smile

to a smile. The girl has been fed with the formula and body weight has increased. Laboratory

tests have maintained normal values of morphological and biochemical parameters.

Due to the mother's relinquishment of her rights to the child, an adoption procedure was

initiated for the girl. The child was discharged with recommendation to continue oral

treatment with spironolactone - daily 1x ¼ of one 25 mg tablet (1-3 mg per kilogram of body

weight) was included in the treatment as well as iron and vitamin supplementation - Actiferol

start - 1 x daily; vitamin D3 400 IU/day. Physiotherapy treatments were continued, and a

check-up at the neurological and audiology clinic and a follow-up cardiological examination

were scheduled.

DISCUSSION

In Fetal Alcohol Syndrome (FAS), there are many somatic, cognitive and behavioral

abnormalities. Characteristic features include: widely spaced eyes, short, upturned nose,

smooth philtrum, micrognathia, low-set ears, impaired prenatal and/or postnatal growth,

impaired neurological development, and neurobehavioral disturbances [20,21]. A comparable

scenario was noted in the presented case.

FAS may also correlate with a range of cardiac diseases, highlighting the need to

consider a broad spectrum of health issues in the clinical assessment of children with FAS

[22]. Increasingly, cases of persistent ductus arteriosus, tricuspid valve insufficiency, as well

as cardiac arrhythmia (including tachycardia episodes and irregular pulse) are being described

[23]. Research demonstrates that maternal alcohol consumption during pregnancy often

results in congenital heart defects, such as ventricular and atrial septal defects [24]. The most

common heart defect observed in FAS is a ventricular septal defect, as in our patient's case.

Depending on the size of the defect, the course may be asymptomatic, but in cases of cyanosis

or Eisenmenger syndrome, surgical intervention may be necessary. [25]
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In the presented case of a newborn female, echocardiography revealed a ventricular

septal defect, which correlates with studies which examined the impact of alcohol abuse

during pregnancy on cardiac disorders in children. The patient was transferred to the

Cardiology Department of the University Children's Hospital in Lublin, where she underwent

comprehensive diagnostics, treatment, and observation.

It is important to emphasize the need for proper diagnosis of patients with FAS. It is

estimated that over seven percent of children with FASD have never been diagnosed and

seven percent of children with FASD have been misdiagnosed [26]. Many patients are

diagnosed after years; and they require a change in treatment approach and implementation of

a different type of therapy. Erroneous or missed diagnoses of FAS often lead to secondary

disabilities. Unfortunately, FASD can often be missed or misdiagnosed due to underreporting

of maternal alcohol use, or lack of characteristic facial traits leading to a misdiagnosis of

ADHD (attention deficit hyperactivity disorder). Early diagnosis leads to the best results in

minimizing symptoms for long-term development [27].

In the presented case, the patient’s obstetric history was burdened, and the pregnancy

was not monitored. The newborn was promptly examined and referred to the Cardiology

Department, where diagnostics were performed and treatment initiated. Knowing the risk of

specific disorders, the medical team could efficiently implement appropriate therapies. This

underscores the crucial importance of a comprehensive history-taking in the proper diagnosis

of patients exposed to one of the teratogenic factors, such as alcohol.

According to research, women who have consumed alcohol during pregnancy mostly have

lower levels of education, low rates of planned pregnancies which is associated with lower

levels of knowledge about the risks of drinking alcohol during pregnancy [28]. Low

educational level and lack of planning pregnancy are significant risk factors for alcohol

consumption by pregnant women. It is also important to consider the general pattern of

alcohol consumption before pregnancy diagnosis, the most common drinking pattern is that

women who drink alcohol about three months before pregnancy diagnosis continue

consuming to the first trimester of pregnancy [27]. Additionally, some women are also

smokers, which also affects the abnormal development of the fetus [32,33]. Confirmation of

alcohol consumption by a pregnant woman should be an indication for education on the

harmful effects of alcohol on the fetus. Women should be advised to stop drinking alcohol

immediately upon confirmation of pregnancy and encouraged to undergo antenatal care [27,

29].
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Regarding the treatment of children with Fetal Alcohol Syndrome (FAS), an innovative,

non-invasive therapy has recently been developed, which involves central neuromodulation

through repetitive transcranial magnetic stimulation (rTMS). This method is still under further

investigation; however, it gives hope for improving the quality of life for children struggling

with executive function, attention, and socio-emotional regulation dysfunctions [30]. Various

therapies can also help patients develop appropriate behavioral responses necessary for daily

functioning. Therapies such as sensory integration, sleep-based therapies, and cognitive

therapies can bring positive effects.

CONCLUSION

To summarize, alcohol represents a significant teratogenic risk factor which has

detrimental effects on fetal development. The well-recognized association between alcohol

consumption during pregnancy and Fetal Alcohol Spectrum Disorders (FASD), including the

most severe manifestation - Fetal Alcohol Syndrome (FAS), underscores the critical

imperative for preventive measures. The presented case report provides as an example the

multifaceted clinical manifestations of FAS, highlighting the importance of early recognition

and comprehensive management. The observed cardiac abnormalities underscore the diverse

spectrum of health issues associated with FAS, necessitating a holistic approach to diagnosis

and treatment. Timely identification of FAS is paramount, as missed or misdiagnosed cases

can lead to distant disabilities and hinder optimal therapeutic results. Efforts to address

maternal alcohol consumption during pregnancy should prioritize education, preconception

care, and early intervention strategies. Enhancing maternal awareness and promoting

abstinence from alcohol during pregnancy are essential in preventing FAS and mitigating its

long-term consequences. Moreover, ongoing research into innovative therapeutic paths offers

hope for improving the quality of life for individuals affected by FAS.

https://www.sciencedirect.com/topics/neuroscience/neuromodulation
https://www.sciencedirect.com/topics/neuroscience/transcranial-magnetic-stimulation


9

Disclosure

Author's contribution

Conceptualization: Sylwia Koziej, Emilia Kowalczyk; methodology: Sylwia Koziej, Emilia

Kowalczyk, Joanna Borkowska and Julia Bajorek; software: Emilia Kowalczyk, Julia Bajorek;

check: Sylwia Koziej, Joanna Borkowska and Julia Bajorek; formal analysis:, Sylwia Koziej,

Emilia Kowalczyk, Joanna Borkowska and Julia Bajorek; investigation:, Sylwia Koziej,

Emilia Kowalczyk, Joanna Borkowska and Julia Bajorek; resources: Sylwia Koziej, Emilia

Kowalczyk, Joanna Borkowska and Julia Bajorek; data curation: Sylwia Koziej, Emilia

Kowalczyk, Joanna Borkowska and Julia Bajorek; writing - rough preparation: Emilia

Kowalczyk, Sylwia Koziej, Joanna Borkowska and Julia Bajorek; writing - review and editing:

Sylwia Koziej, Emilia Kowalczyk, Joanna Borkowska and Julia Bajorek; visualization:

Sylwia Koziej, Emilia Kowalczyk; supervision: Sylwia Koziej; project administration: Sylwia

Koziej, Emilia Kowalczyk, Joanna Borkowska.

All authors have read and agreed with the published version of the manuscript.

Funding Statement

This research received no external funding.

Institutional Review Board Statement

Not applicable

Informed Consent Statement



10

Not applicable

Data Availability Statement

Not applicable

Conflict of Interest Statement

The authors declare no conflict of interest.

REFERENCES

1. Denny L, Coles S, Blitz R. Fetal Alcohol Syndrome and Fetal Alcohol Spectrum Disorders.

Am Fam Physician. 2017 Oct 15;96(8):515-522. PMID: 29094891.

2. Walker DS, Edwards WE, Herrington C. Fetal alcohol spectrum disorders: Prevention,

identification, and intervention. Nurse Pract. 2016 Aug 18;41(8):28-34. doi:

10.1097/01.NPR.0000488709.67444.92. PMID: 27414813.

3. Lange S, Probst C, Gmel G, Rehm J, Burd L, Popova S. Global Prevalence of Fetal

Alcohol Spectrum Disorder Among Children and Youth: A Systematic Review and Meta-

analysis. JAMA Pediatr. 2017 Oct 1;171(10):948-956. doi: 10.1001/jamapediatrics.2017.1919.

PMID: 28828483; PMCID: PMC5710622.

4. https://bip.brpo.gov.pl/pl/content/ciaza-alkohol-dzieci-apel-rpo-dwoch-resortow

5. Popova S, Dozet D, Akhand Laboni S, Brower K, Temple V. Why do women consume

alcohol during pregnancy or while breastfeeding? Drug Alcohol Rev. 2022 May;41(4):759-

777. doi: 10.1111/dar.13425. Epub 2021 Dec 28. PMID: 34963039; PMCID: PMC9305227.

6. Evans S. Women with alcohol dependence and FASD prevention. Drug Alcohol Rev. 2023

Jan;42(1):33-35. doi: 10.1111/dar.13516. Epub 2022 Jul 22. PMID: 35866739.

7. https://podyplomie.pl/medycyna/23788,alkohol-a-ciaza

8. Addila AE, Azale T, Gete YK, Yitayal M. The effects of maternal alcohol consumption

during pregnancy on adverse fetal outcomes among pregnant women attending antenatal care

at public health facilities in Gondar town, Northwest Ethiopia: a prospective cohort study.

Subst Abuse Treat Prev Policy. 2021 Aug 26;16(1):64. doi: 10.1186/s13011-021-00401-x.

PMID: 34446055; PMCID: PMC8390259.

https://bip.brpo.gov.pl/pl/content/ciaza-alkohol-dzieci-apel-rpo-dwoch-resortow
https://podyplomie.pl/medycyna/23788,alkohol-a-ciaza


11

9. Weile LKK, Hegaard HK, Wu C, Tabor A, Wolf HT, Kesmodel US, Henriksen TB, Nohr

EA. Alcohol Intake in Early Pregnancy and Spontaneous Preterm Birth: A Cohort Study.

Alcohol Clin Exp Res. 2020 Feb;44(2):511-521. doi: 10.1111/acer.14257. Epub 2019 Dec 26.

PMID: 31803953.

10. Sundermann AC, Zhao S, Young CL, Lam L, Jones SH, Velez Edwards DR, Hartmann

KE. Alcohol Use in Pregnancy and Miscarriage: A Systematic Review and Meta-Analysis.

Alcohol Clin Exp Res. 2019 Aug;43(8):1606-1616. doi: 10.1111/acer.14124. Epub 2019 Jul 3.

PMID: 31194258; PMCID: PMC6677630.

11. Abel EL. Prenatal effects of alcohol. Drug Alcohol Depend. 1984 Sep;14(1):1-10. doi:

10.1016/0376-8716(84)90012-7. PMID: 6386408.

12. Popova S, Dozet D, Shield K, Rehm J, Burd L. Alcohol's Impact on the Fetus. Nutrients.

2021 Sep 29;13(10):3452. doi: 10.3390/nu13103452. PMID: 34684453; PMCID:

PMC8541151.

13. Cone-Wesson B. Prenatal alcohol and cocaine exposure: influences on cognition, speech,

language, and hearing. J Commun Disord. 2005 Jul-Aug;38(4):279-302. doi:

10.1016/j.jcomdis.2005.02.004. Epub 2005 Apr 8. PMID: 15862811.

14. McLaughlin SA, Thorne JC, Jirikowic T, Waddington T, Lee AKC, Astley Hemingway

SJ. Listening Difficulties in Children With Fetal Alcohol Spectrum Disorders: More Than a

Problem of Audibility. J Speech Lang Hear Res. 2019 May 21;62(5):1532-1548. doi:

10.1044/2018_JSLHR-H-18-0359. PMID: 31039324.

15. Oei JL. Alcohol use in pregnancy and its impact on the mother and child. Addiction. 2020

Nov;115(11):2148-2163. doi: 10.1111/add.15036. Epub 2020 Jun 3. PMID: 32149441.

16. Momin SZ, Le JT, Miranda RC. Vascular Contributions to the Neurobiological Effects of

Prenatal Alcohol Exposure. Adv Drug Alcohol Res. 2023;3:10924. doi:

10.3389/adar.2023.10924. Epub 2023 Apr 12. PMID: 37205306; PMCID: PMC10191416.

17. Hoyme HE, Kalberg WO, Elliott AJ, Blankenship J, Buckley D, Marais AS, Manning MA,

Robinson LK, Adam MP, Abdul-Rahman O, Jewett T, Coles CD, Chambers C, Jones KL,

Adnams CM, Shah PE, Riley EP, Charness ME, Warren KR, May PA. Updated Clinical

Guidelines for Diagnosing Fetal Alcohol Spectrum Disorders. Pediatrics. 2016

Aug;138(2):e20154256. doi: 10.1542/peds.2015-4256. Epub 2016 Jul 27. PMID: 27464676;

PMCID: PMC4960726.

18. Denny L, Coles S, Blitz R. Fetal Alcohol Syndrome and Fetal Alcohol Spectrum

Disorders. Am Fam Physician. 2017 Oct 15;96(8):515-522. PMID: 29094891.



12

19. Lesinskienė S, Žilinskas E, Utkus A, Marčiukaitytė R, Vasiliauskaitė G, Stankevičiūtė R,

Kinčinienė O. Fetal Alcohol Spectrum Disorders and Inadequacy of Care: Importance of

Raising Awareness in Clinical Practice. Children (Basel). 2023 Dec 20;11(1):5. doi:

10.3390/children11010005. PMID: 38275426; PMCID: PMC10814035.

20. Mencarelli A, Prontera P, Stangoni G, Troiani S, Becchetti T, Pacitto A, Esposito S.

Porencephaly in an Italian neonate with foetal alcohol spectrum disorder: A case report.

Medicine (Baltimore). 2020 Jul 31;99(31):e21384. doi: 10.1097/MD.0000000000021384.

PMID: 32756128; PMCID: PMC7402805.

21. Hoyme HE, Kalberg WO, Elliott AJ, Blankenship J, Buckley D, Marais AS, Manning

MA, Robinson LK, Adam MP, Abdul-Rahman O, Jewett T, Coles CD, Chambers C, Jones

KL, Adnams CM, Shah PE, Riley EP, Charness ME, Warren KR, May PA. Updated Clinical

Guidelines for Diagnosing Fetal Alcohol Spectrum Disorders. Pediatrics. 2016

Aug;138(2):e20154256. doi: 10.1542/peds.2015-4256. Epub 2016 Jul 27. PMID: 27464676;

PMCID: PMC4960726.

22. Caputo C, Wood E, Jabbour L. Impact of fetal alcohol exposure on body systems: A

systematic review. Birth Defects Res C Embryo Today. 2016 Jun;108(2):174-80. doi:

10.1002/bdrc.21129. Epub 2016 Jun 13. PMID: 27297122.

23. Onesimo R, De Rose C, Delogu AB, Battista A, Leoni C, Veltri S, De Rosa G, Zampino

G. Two case reports of fetal alcohol syndrome: broadening into the spectrum of cardiac

disease to personalize and to improve clinical assessment. Ital J Pediatr. 2019 Dec

19;45(1):167. doi: 10.1186/s13052-019-0759-y. PMID: 31856879; PMCID: PMC6923862.

24. Burd L, Deal E, Rios R, Adickes E, Wynne J, Klug MG. Congenital heart defects and

fetal alcohol spectrum disorders. Congenit Heart Dis. 2007 Jul-Aug;2(4):250-5. doi:

10.1111/j.1747-0803.2007.00105.x. PMID: 18377476.

25. Patel T, Narula S, Naderzad E, Early D, Nandhagopal T. Fetal Alcohol Spectrum Disorder

in a Newborn. Cureus. 2022 Sep 6;14(9):e28836. doi: 10.7759/cureus.28836. PMID:

36225508; PMCID: PMC9536239.

26. Ergun G, Schultz MS, Rettig EK. Fetal Alcohol Spectrum Disorder-Issues of

Misdiagnosis and Missed Diagnosis in Black Youth: A Case Report. Innov Clin Neurosci.

2021 Apr-Jun;18(4-6):20-23. PMID: 34980979; PMCID: PMC8667706.

27. Hur YM, Choi J, Park S, Oh SS, Kim YJ. Prenatal maternal alcohol exposure: diagnosis

and prevention of fetal alcohol syndrome. Obstet Gynecol Sci. 2022 Sep;65(5):385-394. doi:

10.5468/ogs.22123. Epub 2022 Jul 29. PMID: 35908651; PMCID: PMC9483667.



13

28. Mulat B, Alemnew W, Shitu K. Alcohol use during pregnancy and associated factors

among pregnant women in Sub-Saharan Africa: further analysis of the recent demographic

and health survey data. BMC Pregnancy Childbirth. 2022 Apr 26;22(1):361. doi:

10.1186/s12884-022-04694-z. PMID: 35473590; PMCID: PMC9044761.

29. Melder A, Wittmann E, Bulubas L, Dornheim B, Kerber K, Vogelmann U, Campana M,

Hubert J, Schmidt V, Heinen F, Padberg F, Landgraf MN. Transcranial magnetic stimulation

as a feasible, non-invasive, neuromodulatory intervention in fetal alcohol spectrum disorders.

A very first proof of concept. Eur J Paediatr Neurol. 2023 Nov;47:131-142. doi:

10.1016/j.ejpn.2023.10.004. Epub 2023 Oct 24. PMID: 37913649.

30. Breuer L, Greenmyer JR, Wilson T. Clinical Diagnosis and Management of Fetal Alcohol

Spectrum Disorder and Sensory Processing Disorder in Children. Children (Basel). 2024 Jan

16;11(1):108. doi: 10.3390/children11010108. PMID: 38255421; PMCID: PMC10814837.

31. Terracina S, Tarani L, Ceccanti M, Vitali M, Francati S, Lucarelli M, Venditti S, Verdone

L, Ferraguti G, Fiore M. The Impact of Oxidative Stress on the Epigenetics of Fetal Alcohol

Spectrum Disorders. Antioxidants (Basel). 2024 Mar 28;13(4):410. doi:

10.3390/antiox13040410. PMID: 38671857; PMCID: PMC11047541.

32. King JC, Fabro S. Alcohol consumption and cigarette smoking: effect on pregnancy. Clin

Obstet Gynecol. 1983 Jun;26(2):437-48. doi: 10.1097/00003081-198306000-00025. PMID:

6851292.

33. Keen CL, Uriu-Adams JY, Skalny A, Grabeklis A, Grabeklis S, Green K, Yevtushok L,

Wertelecki WW, Chambers CD. The plausibility of maternal nutritional status being a

contributing factor to the risk for fetal alcohol spectrum disorders: the potential influence of

zinc status as an example. Biofactors. 2010 Mar-Apr;36(2):125-35. doi: 10.1002/biof.89.

PMID: 20333752; PMCID: PMC2927848.


