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Abstract
[bookmark: _Hlk4074900]Studies indicate that cannabis (marijuana) is the most frequently used recreational substance (after tobacco and alcohol) in pregnancy despite being under-reported. The prevalence is expected to increase with the recent wave of interest in medicinal and recreational cannabis use, resulting in the reconsideration of its classification in terms of clinical and legal risks, in the backdrop of campaigns for its decriminalisation and legalisation gradually sweeping the world. 
This paper reviews the likely impact on the ethics of the use of cannabis in pregnancy, and implications for obstetricians, midwives, general practitioners, psychiatrists, and other clinicians managing such patients. 
Introduction
Substance use in pregnancy has been associated with psychiatric comorbidity, disrupted parental care, and poor maternal and fetal outcomes (1), but the evidence is at times often ambiguous. (2)  Pregnant or soon to be pregnant women are at increased risk for substance abuse because studies have shown women in the reproductive years (18–44) are at highest risk of developing substance misuse disorder. Many studies have found that cannabis is the most frequently used recreational substance in pregnancy after tobacco and alcohol. (1) The Crime Survey of England and Wales (3) showed that in adults aged 16 to 59, the drugs most commonly taken in the last year were cannabis (7.6%; increased from 7.2% the previous year), powder cocaine (2.9%) and ecstasy (1.6%). 
Although the prospective study on prenatal substance use by Forray et al (4) showed a high rate of abstinence during pregnancy, (96% of women with heaving drinking, 78% of women with cannabis use, 73% of women with cocaine use, and 32% of cigarette smokers), a high rate relapsed 3 months after delivery (58% of abstinent smokers, 51% of abstinent women who used alcohol, 41% of abstinent women who used cannabis and 27% of abstinent women who used cocaine). Only 54.8% who tested positive for recreational substance use reported drug use in the three months prior to pregnancy, indicating substantial underreporting. (5) In addition, 45% of pregnancies and one-third of births in England are unplanned and substance misuse is identified as a risk factor for unplanned pregnancy. (6) It is expected that the prevalence of cannabis use will rise in the preconception, prenatal, and postpartum period, with increasing legalisation. (7), (8), (9)
The U.K. government has had to put laws around cannabis and cannabis-related products under review in the light of the increasing evidence for medicinal cannabis. (10) However the government has retained for now, existing legislation listing cannabis as a Class B controlled drug under Part II, Schedule 2, of the Misuse of Drugs Act 1971 (MDA 1971), and Schedule 1 to the Misuse of Drugs Regulations 2001 (MDR 2001), while stating that “it is unlawful to possess, supply, produce, import or export this drug except under a Home Office license.” Many states in the USA and some countries in Europe who have legalized Cannabis show an increase in the use of recreational substances including cannabis, by women of childbearing age. (11) We see a trend like Canada, where cannabis was legalised for medical purposes in 2001 and for recreational use in 2018. (11) The Populus poll of over 2000 people in the UK in 2018 showed the increasing acceptance of cannabis as 76% were open to using prescribed cannabis as a medicine and 59% (68% in the 18-24 age group) supported the legalisation of the drug for recreational use. 13% said they would be proactive in asking their doctor how to access medicinal cannabis. Many factors including perception of benefit and risk, increased drive towards autonomy, the advances in pharmaceutical science and technology, and financial motivation of access to recreational drugs market worth billions have been identified as responsible for this wave of interest. (12), (13), (14) Gornall highlighted the blurring of lines between the advocates of medicinal and recreational cannabis legalisation, warning of the potential conflict of interests and the impact on patients.

Medical and Recreational Cannabis in pregnancy
Cannabis has been used around the world as a medicine for thousands of years to treat migraine, neuropathic and musculoskeletal pain, and in childbirth. (15) Following the discovery of the cannabinoid receptors CB1 (by Matsuda and colleagues in 1990) and CB2, further research has increased the interest and calls for legalisation of cannabis. (15) Many people with psychological or mental disorders self-medicate with cannabis. (16) Although evidence on its efficacy in anxiety, depression (17) and Post Traumatic Stress Disorder (PTSD) is limited, there is moderate evidence around its efficacy in sleep disorders and chronic pain in fibromyalgia. (18) However much more research is needed in terms of human rather than animal studies, safety of different strains and components, dosage, and routes of administration. (15) In contemporary times, some formulations are used in treating resistant spasticity in multiple sclerosis, nausea & vomiting induced by chemotherapy, and seizures in Lennox-Gastaut and Dravet syndromes. (15) Advocates of medical cannabis suggest it will reduce the rates of opiate dependence and deaths from overdose if patients switch from opiate-based pain relief to cannabis as the risk of dependence is much lower and there are no reports of deaths from cannabis overdose.  (15) Conversely there are reports that recreational cannabis with high tetrahydrocannabinol THC content (e.g. skunk) is associated with mental health problems including psychosis, dizziness, euphoria, drowsiness, dry mouth, confusion, somnolence, and fatigue. (15)
There are over 100 cannabinoids and other components in the cannabis plant, with tetrahydrocannabinol (THC) and cannabidiol (CBD) being the most studied. THC gives the recreational “high” while CBD to some extent counteracts the psychoactive effect of THC. (19) The phytocannabinoids bind to the endocannabinoid receptors CB1 and CB2, and interact with other neural transmission systems. (15), (20) CB1 and CB2 are G-protein-coupled receptors, with CB1 receptor, having psychoactive properties, expressed in the central nervous system (CNS), Gastrointestinal (GI) system, adipocytes, liver tissue, and skeletal muscle. CB2 receptors which are more restricted, are expressed in immune cells located in the tonsils, thymus, spleen, and bone marrow, as well as in the enteric nervous system within the GI tract. (21) CB1 binding exerts its physiological and pathological effects by regulating presynaptic Ca++ levels thus leading to a reduced release of neurotransmitters. (22) At an early stage of human fetal and embryonic development (14 weeks), the endocannabinoid system develops in relation to other neurotransmission systems, thus prenatal cannabis exposure could lead to changes in activities of brain areas such as the prefrontal cortex, the mesolimbic system, the striatum and the hypothalamic-pituitary axis, with potential for long-lasting or delayed effects on the executive functions or regulations of the emotional system. (12), (23).
As from 1 November 2018, UK doctors have legal authorization to prescribe cannabis for medicinal use, (11) but this remains under strict guidelines. (10) Following pressure from campaign groups and social media, particularly following the case of Alfie Dingley (7yr old boy with intractable epilepsy), the Home Office has confirmed the therapeutic benefits of cannabis-based medicinal products in certain conditions and have revised their classification to Schedule 2. Cannabis remains a Schedule 1 drug with many users in the UK. (10) Cannabis use for medical purposes is legal in 33 States in the USA (24) and 40 countries including Germany, Belgium, Spain, Italy, Australia, and Canada. (11) 
The Food and Standards Agency’s (FSA) recent guidance on the increasingly popular oral non-medicinal CBD-containing products – beverages (beer, spirits, wine, coffee and soda style drinks), oils (tinctures, drops, syrup, olive oils), chewable (gum drops) and chocolate – limited their use to no more than 70mg daily and recommended they should not be used by pregnant or breastfeeding mothers, extrapolating from data on animal research which caused fetal harm. (25) Likewise, in the USA, the US Food & Drug Administration (FDA) takes the cautious approach, warning against the potential harm from cannabis (marijuana) and medical cannabis they approved (Epidolex) given risks including serious liver injury. (26) The FDA reported that it issued warning notices against three companies making unsubstantiated claims about their cannabis-based products’ ‘ability to limit, treat or cure cancer, neurodegenerative conditions, autoimmune diseases, opioid use disorder, and other serious diseases, without sufficient evidence and the legally required FDA approval’. (26)
Ethics of drug use in pregnancy
As the evidence for medicinal cannabis continues to grow, the debate around legalisation of medicinal and recreational cannabis use continues as the proponents pursue their goals for free access, while antagonists warn against potential harm. Proponents of recreational drug use argue via a liberal, rights-based approach (27) that prohibition infringes on their freedom of thought and breaches their rights enshrined in the Article 9 of the European Convention on Human Rights (ECHR).  They contend that the government should intervene only when there is a high risk of causing harm to others. (27) Prohibitionary laws based on harm reduction approach have been challenged as punitive (28) and it has been proposed that harm reduction should be based on 4 principles: (a) drug use as such should be viewed neutrally, not moralistically, (b) a drug user is a sovereign citizen and member of a community, not a deviant individual or only an object of measures, (c) drug policy should be based on practice and science, not on ideologies and dogmatism and that (d) drug policy should respect human rights and support justice, not trample on them in the name of a ‘war on drugs’ or the goal of a drug-free society. (29) Bridging the gap between these opposing views requires clarification on what constitutes, in terms of cannabis use, benefits, harm and rights, as these are the issues contended in the mother-fetus drug use debate. (30)
According to Bewley, there are claims “that a fetus has full rights, and, secondly, that the right to life (30) or prenatal care (31) overrides the mother’s right to autonomy or inviolability.” (32) These had led to jailing of women who took drugs in pregnancy or jailing women after birth if found positive on drug screening. Bewley regards counter-arguments that “the unborn fetus has no moral status  (33), or that the right of a woman to control her body is absolute” (34), as irrelevant and inadequate in the context of drug taking in pregnancy, as these arguments have been imported from the abortion debate, which essentially is about killing rather than harming the fetus. Bewley would rather give full rights to the fetus based on the fetus having intrinsic rights, which is the mother’s obligations. She argues that a mother has a duty towards her fetus due to its intrinsic value, as they have a special relationship which is different from the relationship between a mother and the newborn. She stated, “Special relationships do not usually demand an unreasonable sacrifice, or supererogatory behaviour, as the minimum required to have fulfilled the duty.” Bewley reasons that, as the fetus is a future member of society, “then society has a legitimate interest” in its welfare and should aim to support women who take drugs and minimize preventable harms to babies by offering incentives rather than using threats, coercion or punishment. (32)
Understanding relevant demographics is important in the Public Health approach to the use of drugs. High rate of cannabis abstinence (78%) during pregnancy (4) suggests that women are aware of the potential harms of cannabis use in pregnancy and want to avoid them. Increase in the use of cannabis (from 7.2% to 7.6%) as reported in 2018/19 crime survey (3) in the midst of legalisation of medicinal cannabis, as predicted from data from other countries, (1) may be explained in terms of perception of benefit and harm from cannabis use particularly amongst young people. (12), (13) Husak argued that there is no convincing explanation for the trends of drug use (35) and therefore predicting that decriminalisation will lead to soaring of drug use is invalid. (36) Nonetheless, drug use remains a complex social phenomenon that is popular yet controversial due to multiple factors. (37)
Likelihood of substance use is associated with being young (16-24), male, higher frequency of visits to pubs, nightclubs, and bars, and living in urban areas. (3) The UK crime survey reported association between drug use and personal well-being which they warn is not causal. As people who reported lower levels of happiness were more likely to have taken drugs (1 in 5 [19.3%]) in the last year, compared to those with high levels of happiness (1 in 16 [6.2%]), maintaining the well-being of women in the childbearing age is paramount. (3) It is important to screen, identify and treat mental disorders such as depression, anxiety, and psychosis to prevent substance misuse with the aim of ‘self-medicating’ in this age group. (16)

Implications for doctors and other clinicians
It is important for GPs, Obstetricians, Midwives, Psychiatrists, and other clinicians involved in managing women of child-bearing age to be aware of the potential problems of cannabis use in pregnancy (See Table 1 for perinatal interventions). This will help in adequately discussing risks and supporting the patient to make informed decisions. (12) With the legalisation of medicinal cannabis used in treating resistant spasticity in multiple sclerosis, nausea & vomiting induced by chemotherapy, and seizures in Lennox-Gastaut and Dravet syndromes, (15) and ongoing research into other areas of potential benefit such as sleep disorders and fibromyalgia, it is perhaps more challenging to correct the common perception amongst users that cannabis is relatively harmless. (13) Low risk perception of the use of cannabis has been reported particularly amongst young people. (12)
Studies have reported short-term risks of cannabinoid use including impaired short-term memory and motor coordination, altered judgment, paranoia, and psychosis, while in the long-term cannabinoid use may lead to addiction, altered brain development, poor educational outcomes, cognitive impairment, diminished quality of life, increased risk of chronic respiratory tract and psychotic disorders, injuries, motor vehicle collisions, and suicide. (38), (39)
Identifying Cannabis Withdrawal Syndrome (CWS) (40) in regular and dependent users is important as this can confound mental illness or early signs and symptoms of pregnancy such as nausea, headache and fatigue, which is why some patients may present late for treatment for mental illness or antenatal booking. (41)  Bahji (13) reported a prevalence of 17% for CSW in population-based samples, and 54% in outpatient samples, and did not find association with sex, age, race/ethnicity, or psychiatric comorbidity. Based on the Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition (DSM 5) criteria, Cannabis withdrawal syndrome requires at least 3 of the following symptoms developing within 7 days of reduced cannabis use: (1) irritability, anger, or aggression (2) nervousness or anxiety (3) sleep disturbance (4) appetite or weight disturbance (5) restlessness (6) depressed mood and (7) somatic symptoms, such as headaches, sweating, nausea, vomiting, or abdominal pain. (42)
Day and George (41) emphasize the importance of multidisciplinary approach (from health and social services) due to the impact of substance use on the foetus, the mother and the newborn child. They advocate supporting women at risk to maximize health and wellbeing before pregnancy by improving lifestyle and diet. Development of skills for identification of cases, motivational interviewing technique, and access to Cognitive Behavioral Therapy CBT are vital, as legalization is likely to lead to increased drug use. (1) Comprehensive assessment is described as the cornerstone of management, and this should consider the risk to the physical and mental health of the mother during pregnancy, and ongoing childcare and parenting issues. This should lead to a plan and care package involving well-coordinated, multidisciplinary care with the specialist drug service working collaboratively with the general practitioner, midwife, obstetrician, paediatrician and social worker.(41)
Studies have reported that cannabis and its metabolites cross the blood/placenta and blood/milk barrier, (25), (43), (44) and that cannabinoid receptors are "very important" to fertility, implantation, and fetal development. (45) A Spanish study of meconium analysis reported a prevalence of 5.3% among pregnant women, a comparable figure to (4.5%) that was found in other international studies. (12), (46)  Human studies of cannabis users in pregnancy showing increased expression of CB1 receptors in the hippocampus and amygdala of the foetus, (23) suggest it has effects on the mesocorticolimbic pathway which regulates emotion, and may persist till adulthood. (47), (48) The long-term effect should be borne in mind as intrauterine exposure to cannabis increases the likelihood of initiation of cannabis and other substances in adolescence. (49) Prenatal exposure may also be linked to developing affective disorders and Attention Deficit Hyperactivity Disorder (ADHD). (12)
Cannabis use in pregnancy has been associated with Stillbirth, preterm labor, low birthweight, small-for-gestational age, and admission to the neonatal intensive care unit. (50), (51), (52) Prenatal cannabis use has also been reported to adversely affect growth of fetal and adolescent brains. (2), (53) Some studies reported significant increase in neonatal intensive care unit admissions (102% vs 54%) for newborns exposed to cannabis as compared to non-users. (54), (55) It is also linked with reduced attention and executive functioning skills, poorer academic achievement, and behavioral problems. (56) Some studies, including a systematic review and meta-analysis (54) reported increased risk of adverse outcomes for women and their neonates (anaemia, birth weight, low birth weight, and placement in the neonatal intensive care unit) while identifying tobacco use as a confounder. However, Conner et al (57) showed in their systematic review and meta-analysis there was no statistically significantly increased risk for preterm birth or low birth weight after adjusting for tobacco use. In a more recent Population-based retrospective cohort study that included 661,617 pregnancies, the 9,427 reported cannabis users were twice as likely to have preterm birth compared to non-users, after adjusting for confounders including tobacco use. (7)
It is important to ask patients for their consumption of non-medicinal CBD-containing foods or products due to potential for adverse effects including hepatoxicity, immunotoxicity, reproductive toxicity, changes to organ weights and alterations to drug metabolizing enzymes (P450). As stated earlier, there is limited research on the effects of CBD on embryonic development; however, several animal studies suggest CBD caused fetal harm. The FSA recommended that these products are not to be consumed by pregnant or breastfeeding women, while limiting consumption to 70mg daily for other adults. (25)
Day (41) described the difficulty of accurately reporting the prevalence of high risk drug use in pregnancy due to underreporting resulting from ‘feelings of shame, denial and stigma experienced by the drug user, lack of awareness among professionals in antenatal services, the presence of comorbid psychiatric disorders, and sociocultural barriers that may prevent a thorough assessment’.  They estimated that a third of drug users in treatment in the UK were female, with over 90% of these women being of childbearing age (15–39 years). (41) Roncero and his colleagues advocate harm minimization strategies by early detection and alerting pregnant women about the risks of cannabis use to both the unborn baby and the pregnant woman. (12) Due to likely underestimation from self-report which may be linked to guilt, fear of legal consequences, stigma and social service referral which may lead to their children being taken into custody, multiple urine screens throughout pregnancy have been suggested. (7), (12) Urine toxicology identified twice (4.9% vs 2.5%) as many prenatal cannabis use compared to self-report. (58) Maternal hair and the meconium of the newborn have also shown higher rates of detection of cannabis use compared to clinical interviews. (59) Maternal hair provides the advantage of giving information of the presence of THC over the past months or years (compared to 24-48 hrs for urine toxicology), while meconium cannabinoid testing is more expensive and is limited by narrow collection window of 72hrs. (60) 
Factors associated with the continued use of cannabis during pregnancy include history of cannabis addiction (2.77 times more likely to continue), frequent cannabis use (daily or weekly compared to monthly), not completing high school, having a psychiatric disorder, biological father’s cannabis use and being unmarried. (53), (61) Religious practice was found to be a protective factor. (53) Obtaining relevant information during prenatal or antenatal reviews helps to target information and support to identified patients, thus adopting a person-centered approach. (12) High rate of relapse of cannabis use (41%) 3 months after delivery indicate that ongoing support should be made available to susceptible women and their infants in the postnatal period. (4)
Summary
Medicinal effects of Cannabis for the treatment of multiple physical and mental disorders are gaining more recognition; however more research is needed in terms of human rather than animal studies, safety of different strains and components, dosage and routes of administration, effect size and comparison with existing treatments. The dilemma of the rights and wellbeing of the foetus versus that of the mother remains, as the increased perception of the benefits of cannabis in pregnancy is likely to lead to the increased use of the drug in pregnancy.
Doctors treating pregnant women need to keep their knowledge up-to-date and be aware of the impact of the likely increase in cannabis use, in this vulnerable group where studies show cannabis use is underreported. This will enable provision of targeted intervention and support, including adequate information for the pregnant woman to make an informed decision about cannabis use.
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Table 1: Indicated or targeted interventions by healthcare professional at different perinatal stages

	Perinatal Stage
	Indicated or Targeted Interventions

	Prenatal
	-Provide psychoeducation and discuss risk benefit analysis to enable patient to make an informed decision about cannabis use
-Use opportunities to embed contraception and pre-contraception care discussions during health and non-health contacts for women of child-bearing age group
-Support to maximize health and wellbeing before pregnancy by improving lifestyle and diet
-Targeted intervention and support (referral to Liaison or Community psychiatry and/or substance misuse clinic) for high risk vulnerable women with history of cannabis addiction, frequent cannabis use, history of psychiatric disorder
-Identify and attempt to address social problems which may lead to low levels of happiness which has been associated with drug use
-Public health interventions and multimedia campaigns to educate women of childbearing age-group regarding risks associated with cannabis use.

	Antenatal

	-The following factors should be noted in booking clinic and followed up as they are associated with continued use of cannabis during pregnancy: history of cannabis addiction, frequent cannabis use (daily or weekly compared to monthly), not completing high school, having a psychiatric disorder, biological father’s cannabis use and being unmarried
-History of oral consumption of non-medicinal CBD-containing foods or products should be noted
-Multiple urine screens should be offered throughout pregnancy due to underreporting from clinical interviews; reassurance may need to be given that this is not punitive but meant to identify those requiring support
-Look out for Cannabis Withdrawal Syndrome (CWS) in regular and dependent users; 3 of the following symptoms within 7 days of stopping cannabis: (1) irritability, anger, or aggression (2) nervousness or anxiety (3) sleep disturbance (4) appetite or weight disturbance (5) restlessness (6) depressed mood and (7) somatic symptoms, such as headaches, sweating, nausea, vomiting, or abdominal pain
-Provision of integrated clinics for pregnant women which offer ‘one stop shop’ for antenatal care, primary care, counselling services for substance misuse, parenting, and social care support.  

	Postnatal
	-High rate of relapse of cannabis use (41%) 3 months after delivery indicate need for ongoing support
-Multidisciplinary approach involving the general practitioner, midwife, obstetrician, paediatrician and social worker is important, thus clear communications amongst all healthcare professionals involved in the care of the patient is necessary
-Referral to Liaison or Community psychiatry and/or substance misuse professionals may be required
-Monitoring of newborn by paediatrician
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