19 Breastfeeding and toxicology

Breast milk is widely acknowledged as the best and most
appropriate nutrition for infants. The World Health Organiza-
tion recommends that infants be exclusively breastfed for the
first 6 months of life, followed by the gradual introduction of
solids and the continuance of breastfeeding for 2 years and
beyond (World Health Organization 2002). There is strong
international research interest in breastfeeding and lactation
issues, and growing evidence to demonstrate the breadth of
benefits to both mother and baby (Nylander et al 1991; Lee
1998; Leeson et al 2001).

Australia has one of the highest initiation rates in the world,
with more than 80% of new mothers initiating breastfeed-
ing within hours of birth (National Health and Medical
Research Council 2003). However, the early introduction of
infant formula and solids and subsequent early weaning
rates continue to be of concern (James 2004).

Many women will either take, or be required to take for
medical reasons, a pharmacological agent at some time dur-
ing lactation. This may be an over-the-counter drug such as
paracetamol, a recreational drug such as alcohol, or an illicit
drug such as cocaine. It is recognised that most drugs will
enter breast milk in some form; however, this is highly vari-
able and the potential effects on the breastfed infant are not
always clear. The challenge for health practitioners is to
ensure that the pharmacokinetics of any medications recom-
mended for the breastfeeding woman comply with what is
currently known and understood about a given drug. The
decision to prescribe should consider the mother’s need for
treatment together with any potential for harm to the infant.
Prescriptive care becomes more complex where there is a his-
tory of polypharmacy, a scenario commonly seen in illicit
drug use and complex medical care.

The concept of harm minimisation to both mother and
infant, together with optimal treatment, is critical to primary
health care outcomes. It appears that most countries offer a
range of responses to specific substances, none of which in
themselves have proved effective in reducing supply or
demand. Increasingly, the concept of harm minimisation has
been incorporated into planning of care and policy develop-
ment in an attempt to reduce morbidity and mortality within
this population. The principle of harm minimisation considers
“actual harm associated with any particular drug and asks
how this harm could be minimised or reduced” (Hamilton et
al 2004).

This paper describes what is currently known about the
potential effects of maternal drug use and attempts to iden-
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tify core care principles of the breastfeeding mother—infant
couple to assist in the development of care guidelines.

Levels of evidence

For appropriate care of the breastfeeding dyad to be devel-
oped, there needs to be a clearer understanding of the
effects of maternal drugs on the breastfed infant. It is evi-
dent from the current literature that there is little high-level
evidence to assist health professionals and policymakers in
their attempts to develop specific guidelines for the provision
of care to this population. Primarily, the literature reveals indi-
vidual drug case reports, small group findings and anecdotal
evidence (Burt et al 2001; Kostaras 2002). The published lit-
erature also reveals a variety of educated opinion and clinical
practise among health practitioners. Fluvoxamine, a selective
serotonin reuptake inhibitor (SSRI) is a case in point. Kris-
tensen and colleagues (2002), in a study of two breastfeed-
ing women who were taking fluvoxamine, reported on
milk : plasma ratios as well as infant dose and wellbeing of
their breastfed infants. Relevant infant doses were estimated
to be 1.38% and 0.8%. No adverse effects were noted in
either infant. However, the testing was conducted over a 24-
hour dose interval at a steady state. Hale (2004) described
several case reports covering the experiences of one and two
women (eight women in total). Hale suggested that minis-
cule amounts of the drug pass into breast milk and the levels
in the infants are too low to be detected.

These cases reported no infant adverse effects. The Med-
scape Druginfo website (http:/Avww.medscape.com/druginfo/
dosage?drugid=1049&drugname=Fluvoxamine+Male-
ate+Oral&monotype=default&cid=med) states that fluvox-
amine is an absolute contraindication during lactation.
Further, cautious comments such as “Safe use of fluvoxam-
ine during pregnancy and lactation has not been established.
Therefore, it should not be administered to women of child-
bearing potential or nursing mothers unless, in the opinion
of the treating physician, the expected benefits to the patient
outweigh the possible hazards to the child or fetus” from
Internet Mental Health (www.mentalhealth.com) and “As
for many other drugs, fluvoxamine is secreted in human
breast milk. The decision of whether to discontinue nursing
or to discontinue the drug should take into account the
potential for serious adverse effects from exposure to fluvox-
amine in the nursing infant as well as the potential benefits
of LUVOX (fluvoxamine maleate) Tablets therapy to the
mother” can be difficult for the prescribing physician.
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Maternal drug use, transmission
to breast milk and the breastfed
infant

The effect on the infant of any agent passing into the breast
milk will depend on a number of kinetic factors, for example,
the drug’s lipid solubility, the drug’s molecular size, maternal
blood levels, the degree of protein binding in maternal circu-
lation, the oral bioavailability in both the mother and infant
and the half-life in maternal and infant plasma compart-
ments. The probability of drug levels in human milk, and thus
transference to a nursing infant, can be estimated using
these kinetic conditions. However, it should be noted that
uncertainty will remain until there is more research-based evi-
dence (Hale 2004).

Although it is clear that almost all chemical agents pass into
breast milk to varying degrees, this paper discusses those
agents that form the focus of the current project, that is,
drugs of dependency.

Opioids

Heroin is a prodrug which is rapidly converted by maternal
plasma cholinesterase, first to 6-acetylmorphine and then
more slowly to morphine. As an analgesic, morphine is
believed to be appropriate for breastfeeding women, for
example postoperatively following caesarean section
delivery. However, Lindow et al (1999) showed that
women who had received morphine had reduced levels of
oxytocin response compared with both control and nalox-
one groups. Any interference to maternal hormones
responsible for lactogenesis has potential implications for
the successful establishment of breastfeeding. Further, the
high doses often taken by drug-dependent and recre-
ational users pose serious risks to the infant, in terms of
the drug itself and the physical and social environment
commonly associated with illicit drug use (Hale 2004).
Hale recommends against breastfeeding for infants of
heavy users. It may be possible, though probably not
advisable as yet, for recreational users to continue to
breastfeed if there is a clear understanding of the kinetics
and elimination of the drug. Incorporating a harm minimi-
sation rationale to breastfeeding by timing feeds before
use, not feeding while affected, and ensuring that a carer
is available for the baby while the mother is under the
influence of the opioid are possible ways to minimise risk
to the infant. We are unable to advise these women
whether they should express subsequent feeds and dis-
card them, how many should be discarded, and when it
will be safe to breastfeed again. Because morphine has a
poor bioavailability, it is less likely to reach therapeutic lev-
els in the breastfed infant if the infant is older (over 2
months of age) and feeds are timed appropriately. This
understanding may form the basis of safer use. However,
this is largely conjecture and there needs to be better evi-
dence if recommendations are to be developed.

For opioid-dependent women, the choice of stabilisation
programs that incorporate maintenance on methadone, and

possibly buprenorphine, has the potential to facilitate and
support breastfeeding.

Methadone

The literature to date appears to support the safety of breast-
feeding during methadone treatment; however, there
appears to be a range of opinion on what maternal dosages
are safe. Hale (2004) reported that only small amounts of
methadone pass into breast milk, even if the mother is taking
high doses (up to 105 mg/day). The American Academy of
Pediatrics now has methadone in the “approved” category
for breastfeeding women (Hale 2004). In a recent review,
Jansson et al (2004) stated that “even small concentrations
of opiates delivered to the developing brain of an infant may
affect future development, and further studies are needed in
this area.” Thus, even if the amount received by the nursing
infant is very small, caution is warranted. The current recom-
mendation from the Women'’s Alcohol and Drug Service at
the Royal Women's Hospital, Melbourne, is for women who
are stabilised on methadone to avoid rapid weaning; if they
intend to stop breastfeeding, this should be done over time
with careful observation of the baby for signs of neonatal
abstinence syndrome (NAS). Potentially, babies whose moth-
ers are stabilised on high doses and who wean suddenly may
exhibit signs of NAS, although this is not often seen.

Buprenorphine

The current Clinical Practice Guidelines from the Royal
Women's Hospital in Melbourne do not recommend breast-
feeding for women who are taking buprenorphine, and cite
lack of evidence of safety as their criteria. Hale (2004) cited
one report (Marquet et al 1997) of a patient who was receiv-
ing 4 mg/day. Transfer to breast milk was 3.28 pg/day, which
was described as clinically insignificant. A small study by
Hirose and colleagues (1997) compared the use of bupiv-
acaine and buprenorphine for postoperative pain relief. Of
concern was the suggestion that buprenorphine suppressed
breastfeeding after caesarean delivery.

Until further evidence is available, appropriate cautions and
current information should be made available to women
who have been taking buprenorphine throughout the preg-
nancy and who are not happy to change to methadone.

Alcohol

Alcohol use during breastfeeding has received more atten-
tion than use of other drugs. However, the risks associated
with alcohol use on the breastfed infant are indicative rather
than clear. Although alcohol levels in breast milk appear to
be very low, there is a growing understanding of the serious
effect of even very small amounts on the infant’s rapidly
developing brain. The immediate effect appears to be on
lowering infant milk consumption and changes to feeding
patterns and possible disruption to infant sleep-wake pat-
terns (Mennella 2001b, a). Longer term, there is suggestion
(as reported by Burns, Alcohol paper in this monograph) that
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“alcohol may accumulate in the infant following repeated
exposure and that infants have a limited capacity to metabo-
lise alcohol which may in turn render the alcohol dose more
potent”. Menella‘s work describes fairly low levels of alcohol
intake and describes relatively short-term effects. The long-
term effect of moderate to heavy maternal alcohol use dur-
ing breastfeeding has, to date, only begun to be reported
(Little et al 2002).

How many women choose either not to breastfeed or to
breastfeed for a short period because of alcohol intake is not
yet known. With the wealth of evidence about the benefits
of breastfeeding now well known, being able to advise
women on how to lessen the harmful effects of their alcohol
intake on their breastfed infant may be one way to minimise
harm. For example, Ho and colleagues (2001) have devel-
oped a tool that could assist women to time breastfeeds in a
way that will reduce infant exposure to alcohol in their milk.

Cannabis

The active component of cannabis, §-9-tetrahydrocannabiol
(THCQ) is rapidly distributed to the brain and adipose tissue
and is stored in fat tissue for weeks to months (Hale 2004).
Secretion into breast milk has been demonstrated, and
reports on chronic heavy users showed an eightfold accumu-
lation in breast milk compared with plasma; however, the
dose did not appear to cause significant effects in the infant
(Hale 2004). In a study of 27 women who smoked cannabis
while breastfeeding, poorer outcomes on physical growth or
mental and motor development in the infants were not dem-
onstrated. Hale (2004) described results of animal studies
that suggest that cannabis may inhibit prolactin production,
and thus lactation itself. Hale has allocated a Lactation Risk
Category of L5 to cannabis and states that it is contraindi-
cated. Currently, there is not enough information to provide
women with guidelines for safe management of breastfeed-
ing and cannabis use.

Tobacco

It is apparent from the literature that women who smoke are
less likely to breastfeed than nonsmokers. What is not clear is
whether the physiological changes caused by smoking nega-
tively affect the physiology of lactation or whether there are
other confounders responsible for lower rates of breastfeed-
ing among this population. In a review of the epidemiologi-
cal literature, Amir and Donath (2003) found that women
who smoked were less likely to intend to breastfeed or to ini-
tiate breastfeeding and were more likely to breastfeed for
shorter durations than nonsmokers. They suggested that
there may be a dose-response relationship between the
number of cigarettes smoked and the duration of breast-
feeding, and a behavioural-psychological difference
between light and heavy smokers.

Nicotine and its metabolites are found in breast milk, with
levels rising and falling in response to maternal plasma levels.
A report by the British Medical Association (2004) suggested
that the milk output of smokers is reduced by up to 250 mL

per day compared with nonsmoking mothers. Nicotine may
somehow interfere with one of the hormones responsible for
lactogenesis, prolactin. In contrast, a study by llett and col-
leagues (2003) of breastfeeding women did not detect any
changes to milk production.

There is some evidence that nicotine replacement therapy
(NRT), in the form of gum or lozenge, may assist women to
give up smoking. Hale (2004) suggested that reducing the
number of cigarettes, smoking soon after breastfeeds, or
switching to the use of NRT may be useful in minimising
harm to the infant.

It is not clear whether there is direct interference or whether
the overall reduction in breastfeeding by studied smokers is
caused by poor breastfeeding management. However, it is
becoming apparent that the influence of smoking on breast-
feeding is not purely physiological and that broader issues
need to be incorporated in the planning of guidelines.

Benzodiazepines

Benzodiazepines are central nervous system (CNS) depres-
sants and are commonly prescribed for conditions such as
panic disorders, insomnia and epilepsy. Most benzodiaz-
epines can cause mental and or physical dependence, partic-
ularly when taken in high doses or over a long period. The
three categories of the drug are largely related to their half-
life: short-acting (i.e. temazepam), intermediate (i.e.
lorazepam) and long-acting (diazepam) (Hale 2004).

Hale believes that benzodiazepines are moderately safe (L3)
for breastfeeding infants, but he also recommends monitor-
ing the infant for signs of adverse effects such as sedation
and lethargy. The moderately safe short-term use of pre-
scribed benzodiazepines by breastfeeding women becomes
more complex when these agents are used in conjunction
with other drugs. For example, the use of other CNS depres-
sants such as alcohol will not only exacerbate maternal
responses, but also increase adverse effects in the breastfed
infant. There were no studies found on breastfed infants
who are chronically exposed to maternal benzodiazepine
use.

Cocaine

Cocaine is a powerful CNS stimulant which is well absorbed
by the body, regardless of mode of intake. Hale (2004) has
rated cocaine as L5, or contraindicated in breastfeeding,
because of the prolongation of both metabolism and excre-
tion in the body. There are no published studies on cocaine
transmission into breast milk; however, it is suspected that
secretion would be significant with high milk : plasma ratios.
There have been a number of case reports of breast milk
transmission of cocaine to infants, who have reacted with
significant agitation (Chasnoff et al 1987; Chaney et al
1988). Hale (2004) cited a case in which an infant was
exposed to cocaine when this was applied topically to the
mother’s nipples and the infant was breastfed. The infant
exhibited extreme toxicity. Animal studies show that cocaine
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may concentrate in breast milk, with milk levels nearly eight
times that of plasma (Oei Trigger paper Cocaine, page 1117).

At the very least, breast milk following cocaine use should be
“pumped and dumped” for at least 24 hours before the
resumption of breastfeeding (Hale 2004).

Amphetamines

Amphetamines belong to a group of drugs called psycho-
stimulants, which increase neurotransmitter (dopamine,
noradrenaline and serotonin) activity in the CNS. Psychostim-
ulants enter breast milk and have been identified in neonatal
urine; however, the study cited by Hale (2004) identified a
high milk:plasma ratio of a single mother—baby pair. With a
relevant infant dose 1.8% of the weight-normalised mater-
nal dose, this infant was unaffected (Hale 2004).

Hale currently assigns a risk category of L4 (possibly hazard-
ous) to this group of drugs—this rating has changed since
the 2000 edition. Amphetamines may cause poor sleep and
irritability in the breastfed infant and long-term effects are
not known.

SIDS

There is an increased risk of sudden infant death syndrome
(SIDS) for infants in this population, particularly where
infants and their mothers co-sleep. Research suggests that
co-sleeping in itself is not a risk factor for SIDS where the
physical environment is safe (Stuart-Macadam and Dettwyler
1995). This means that adults who share the bed with the
infant are drug-free (including tobacco use) and alert to the
infant’s needs, bedding is appropriate according to the SIDS
guidelines (Safe sleeping 2005), and the infant is placed on
his or her back for sleep. Clearly, for opioid-dependent
women or their partners who are not stabilised, co-sleeping
poses significant risk to the infant and should be actively dis-
couraged. Therefore, SIDS education and, in particular, edu-
cation around the risks of co-sleeping by health professionals
should be an integral part of care provision.

Conclusion

The benefits of breastfeeding are sufficiently important to
recommend that breastfeeding should not be discontinued
or discouraged unless there is substantial evidence or reason-
able consensus that the drug taken by the mother will be
harmful to the infant. The key components to the risks asso-
ciated with maternal drug use and the breastfed infant
should be considered in context with multiple and often
complex life issues. These include the probability of polydrug
use, the uncontrolled or unknown pharmacology of the
drugs under consideration, the risks associated with injecting
illicit drugs and the potential neurological and developmen-
tal harm to the developing infant.
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Trigger paper

20 Vertical transmission of blood-borne viruses:
HIV, hepatitis C virus, hepatitis B virus

Drug dependence results in an increased risk of infection in
both mother and infant. This is both as a result of the partic-
ular lifestyles of many substance users and as a result of spe-
cific infections associated with intravenous drug use. Chaotic
lifestyles, poor hygiene, poor nutrition, poor compliance with
treatment recommendations, suboptimal immunisation prac-
tices and promiscuity can all contribute to susceptibility to
infection.

Drug-dependent women often have poor general health, rel-
ative immunosuppression and slower healing, and increased
incidence of skin sepsis, endocarditis and sexually transmit-
ted diseases.

Drug-dependent women are at higher risk of acquiring
blood-borne infections, in particular HIV, hepatitis C virus
(HCV) and hepatitis B virus (HBV) infection.

All three of these infections can be transmitted to the infant.
HIV can be transmitted to the infant via the placenta, during
labour and birth, and via breast milk. HBV and HCV can be
transmitted via the placenta and during labour. There is no
conclusive evidence that HBV and HCV are transmitted to
the newborn baby via breast milk, but this method of trans-
mission cannot be excluded.

General recommendations

Education

All drug-dependent women of childbearing age should be
educated regarding the risks of blood-borne viruses for
themselves and infants. Methods of prevention should be
discussed (e.g. safe injecting practices and safe sexual prac-
tices).

Immunisation

Complete HBV vaccination status for mothers should be
ensured before pregnancy.

Reviewer: Clare Nourse

Testing

Testing for HIV, HBV and HCV infection should occur early in
pregnancy (e.g. with first antenatal blood testing at about 12
weeks gestation). A further test should be offered at about
18 weeks gestation if the mother was at risk of acquiring a
blood-borne virus in the weeks preceding the first test.

Retesting should also occur later in pregnancy (e.g. 36 weeks
gestation) if there is ongoing risk of acquisition of blood-
borne viruses during pregnancy.

Please see separate sections for each infection below for spe-
cific details on testing required.

Mothers are at higher risk of contracting HIV and therefore
testing positive for HIV infection if:

e They or their partner have had sex with other people
and have not used a condom

e They or their partner have injected drugs using needles
that have been used by others

e Their partner has had sex with a man
e Their partner has haemophilia

e They or their partner visited or lived in a country where
there is a high rate of HIV infection and either had med-
ical treatment or had sex with someone who lived there

¢ They have had a blood transfusion before 1986.

Mothers are at higher risk of contracting HCV and therefore

testing positive for HCV infection if:

e They or their partner have injected drugs using needles
that have been used by others

e They have known abnormal liver function test results

e They have received blood products before 1990

e They have had a previous organ transplant or haemodi-
alysis

e Their partner is infected with HCV

e They have a history of incarceration.
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Documentation and communication

Clear documentation of HBV, HCV and HIV infection status
should be available for every pregnant woman.

Close communication with GPs and other health care work-
ers regarding the mother’s status should occur, with the
mother’s consent.

When HCV, HBV or HIV infection is detected in a mother, she
should be offered expert counselling regarding the risks of
the infection for herself, the risks of transmission of the
infection to her baby, and the methods of preventing trans-
mission of infection. In particular, mode of delivery and
method of infant feeding should be discussed.

The following three sections contain specific recommenda-
tions for the management of pregnant women with HIV,
HCV and HBV infection, respectively. These recommenda-
tions are current, but will need regular review and update.

HIV infection: management of
the pregnant woman and the
neonate

Recommendations following the detection
of or knowledge of HIV infection in a
pregnant woman

Summary

In the event of a confirmed positive HIV antibody test on a
pregnant woman:

¢ Inform the woman of her diagnosis

e Refer urgently to local Adult HIV Service

¢ Inform local paediatrician

e Referral to Paediatric HIV Service as soon as convenient

¢ Inform local pharmacy of forthcoming need for antiret-
roviral medications

¢ Involve social worker as appropriate.

If clinically indicated, the woman will be commenced on anti-
retroviral therapy (ART), usually beginning after 12 weeks
gestation.

The woman will be counselled by a paediatric HIV specialist
regarding risk of transmission to her infant and strategies to
prevent transmission. These strategies include:

e Maternal ART during pregnancy

¢ Selection of mode of delivery

¢ Maternal intravenous AZT (zidovudine) during delivery

¢ Avoiding invasive procedures to fetus (e.g. fetal scalp
electrodes)

e Minimising contact of baby with maternal vaginal secre-
tions or blood at delivery

e ART to infant for 6 weeks following delivery—regimen
must include AZT

¢ No breastfeeding
¢ Regular review and testing of infant following birth

*  Pneumocystis carinii pneumoniae (PCP) prophylaxis (co-
trimoxazole) for infant from 6 weeks of age.

Management plans are devised following consultation and
agreement between the attending obstetrician, adult HIV
specialist and paediatric HIV specialist.

Background

One of the most promising breakthroughs in HIV manage-
ment was reported in 1994. Connor et al (1994) (ACTG 076)
reported that administration of zidovudine (AZT) to pregnant
women could significantly reduce the risk of vertical trans-
mission of HIV (from 25% in the placebo group to 8% in the
AZT group). Elective caesarean section together with the use
of AZT has been shown to further reduce the risk of trans-
mission to 2%. However, the role of caesarean section in the
setting of combination antiretroviral therapy and low mater-
nal HIV viral load is unclear.

Success in achieving low transmission rates requires the for-
mation of a partnership between HIV-infected women and
their health care providers. Ideally, antenatal care of these
women should include input from obstetric, adult, paediatric
services and primary care givers. Early and regular atten-
dance at obstetric and adult HIV services is essential if thera-
peutic interventions are to be optimised. The pregnant
women should also be referred to the paediatric HIV service
as soon as possible during the pregnancy, where advice will
be given on therapeutic interventions and care of the baby.

General considerations

Confidentiality

A diagnosis of HIV in pregnancy is a traumatic and extremely
difficult time for the woman. It takes time to adjust to the
diagnosis. The implications for partners and children must be
considered, and it can take time before this information is
disclosed to them. Patient confidentiality must be respected
at all times.

Health care providers cannot assume that partners, parents,
relatives, friends or even other health care workers are
informed of the woman’s HIV status. Neither can they
assume that the woman is prepared for any or all of these
contacts to know. All discussions of her condition, manage-
ment, test results and care of the infant must be undertaken
in confidence. Other individuals should only be involved after
obtaining the consent of the woman.
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Infection control

Standard precautions should be used for everyone. There is
no need for elaborate infection control measures where the
woman or child has either been exposed to or has HIV, HBV
or HBC infection. Gloves should be worn for contact with
body fluids. Eye protection should be worn where there is a
risk that body fluids may splash into the eyes. Clinical waste
should be disposed of in yellow clinical waste bags.

In the event of an occupational exposure, contact your
Workplace Health and Safety Department or the nearest
infectious diseases physician promptly for advice. For any
issues relating to infection control, speak to your infection
control team.

The HIV test

Why routine antenatal testing? Because a targeted or selec-
tive testing strategy for HIV infection does not work. Such a
strategy fails to identify many women who do not perceive
themselves to be at risk of HIV infection. Traditional risk fac-
tors such as intravenous drug use, while remaining an impor-
tant source of transmission of HIV, have been overshadowed
by the risk of heterosexual spread of the virus. Women are
not necessarily aware of the risk exposures of their sexual
partners and do not always feel comfortable reporting their
own risk behaviour. Any woman who is pregnant deserves to
be offered an HIV test.

Response to the test

Women identified with or known to be HIV-positive and
pregnant

¢ Inform the woman of her diagnosis

¢ Urgent and early referral to Adult HIV Service

¢ Referral to paediatric HIV service:

— Issues discussed will include all strategies to prevent
mother to infant transmission of HIV (see below)

— A management plan will be individualised for each
patient in collaboration with the obstetrician and
adult HIV physician.

Women identified as HIV-positive and pregnant who
refuse to attend an adult HIV clinic

e Discuss with adult HIV care providers
e Discuss with the paediatric HIV service
e Child protection services may be involved as appropriate.

e Guidance must be sought from specialist services, on
each individual situation, to determine the best strategy.

HIV-negative women who are pregnant and at
continued risk

A single negative HIV test does not always exclude HIV infec-
tion. Seroconversion during pregnancy is possible. HIV nega-

tive women should be counselled to avoid risk exposures
during pregnancy.

Women with recent risk exposures or who continue to be at
risk of exposure during pregnancy should have a repeat HIV
test at around 36 weeks gestation and again 3 months after
delivery, to ensure primary infection during pregnancy has
not occurred.

Babies born to HIV-negative women who have been at risk
of exposure during pregnancy should have HIV antibody test-
ing at 3 months of age.

Strategies to prevent transmission of HIV
from mother to infant

HIV can be transmitted from an HIV-infected woman to her
infant during pregnancy, during labour and delivery, or
through breastfeeding. Available data suggest that up to
25% to 30% of perinatal HIV transmission may occur in
utero, and up to 70% to 75% intrapartum. The overall risk
of transmission in untreated women varies from 20% to
40% compared with <1% to 8% in treated women. In most
cases, HIV is thought to be transmitted during the last weeks
of pregnancy or during delivery.

Cigarette smoking, illicit drug use, and unprotected sexual
intercourse with multiple partners during pregnancy have
been associated with risk for perinatal HIV transmission and
discontinuing these practices might reduce this risk.

Antiretroviral treatment in pregnancy and to the baby is the
single most effective way to reduce transmission risk.

In selected cases, caesarean section can be beneficial.
Breastfeeding is also associated with a significantly
increased risk of transmission and should be avoided. In
Australia, where there are good substitutes available, HIV-
infected women are advised to bottle feed their infants
with formula milk.

Antiretroviral therapy for HIV-infected pregnant
women

This is a dynamic area that requires regular surveillance of
local and international data. A decision to use potent anti-
retroviral agents in pregnancy must be balanced against the
potential for toxicity to the mother and the developing
fetus.

At present, all women identified as HIV-infected in preg-
nancy are offered triple antiretroviral therapy (ART) to mini-
mise the risk of vertical transmission of HIV. This is
regardless of the woman'’s need for ART based on her own
health. ART is usually not commenced during the first tri-
mester, to minimise potential teratogenicity; it is com-
menced during the second trimester. The need to continue
ART following delivery is determined by the status of the
immune system.
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For women on antiretroviral therapy at the time of concep-
tion, it is generally recommended that the same therapy
continue. At present, the only exception to this is efavirenz,
a non-nucleoside reverse transcriptase inhibitor (NNRTI).
Efavirenz has been shown to be teratogenic in animal stud-
ies and therefore it is avoided in women considering a preg-
nancy.

ART during delivery

Commence intravenous AZT infusion at onset of labour or
3 hours before elective Caesarean section: 2 mg/kg loading
dose over 1 hour, followed by 1 mg/kg per hour until the
cord is clamped. See appendix for details regarding admin-
istration.

Mode of delivery

Elective low segment caesarean section at 38 weeks gesta-
tion is recommended for women with detectable HIV RNA
PCR at delivery. For women on ART and whose RNA PCR is
undetectable at delivery, the added benefit of elective low
segment caesarean section is unclear. Mode of delivery
needs to be discussed individually with every woman.

Minimise exposure of the infant to maternal
secretions

¢ No artificial rupture of membranes* (ARM)
¢ No fetal scalp electrodes or fetal blood sampling
¢ (Clean eyes with saline on delivery of the head

e Clamp cord ASAP to minimise the risk of maternal fetal
microtransfusions

e Avoid nasopharyngeal suction. Use gentle oral suction.
e Towel dry baby and bath ASAP.
¢ (Clean skin thoroughly before any infusions or injections

* Duration of labour has been shown to correlate with risk
of transmission, with rates increasing when membranes are
ruptured more than 4 hours before delivery. Decisions to
induce labour or expedite delivery should be made on the
balance of risks versus benefits.

Antiretroviral therapy for the newborn

The treatment of the infant will depend on both the timing
of diagnosis of HIV in the mother and the level of maternal
viraemia at or near delivery. Treatment is commenced as
soon as possible after delivery and continues for 6 weeks.
Treatment choice is generally as follows:

¢ Infants of mothers who have received at least 4-6
weeks ART and who have a viral load < 1000 copies/mL

at delivery will receive AZT 4 mg/kg per dose orally 12
hourly for 6 weeks,

e Other infants will receive individualised treatment, usu-
ally including some or all of the following options:

— AZT 4 mg/kg per dose orally 12 hourly

— Lamivudine (3TC) 2 mg/kg per dose orally 12 hourly

— Nevirapine 2 mg/kg; one dose at 24-48 hours and
one dose at 72 hours.

e Newborns who are unwell and cannot tolerate oral AZT
can be given intravenous AZT 1.5 mg/kg 6 hourly.

e Premature infants less than 34 weeks gestation should
be given intravenous or oral AZT 1.5 mg/kg 12 hourly.

¢ When aged 2 weeks, the premature infant dose of AZT
can be increased to 2 mg/kg 8 hourly until 38 weeks
corrected age, when term dose (4 mg/kg 12 hourly) can
be used.

Mitochondrial toxicity

A French National Trial using ZDV and 3TC to prevent ver-
tical transmission highlighted a concern in that 2 out of
200 infants studied developed an extremely rare and fatal
neurological disease. Similar clinical findings have not
been confirmed at other centres, although the potential
for nucleoside analogues to interfere with mitochondrial
function is recognised. The possibility of mitochondrial
toxicity must be considered in infants exposed to anti-
retroviral therapy who present unwell. Manifestations
include lactic acidosis and disturbed neurological findings.

Mode of infant feeding

HIV transmission via breast milk has been well documented.
In all cases, breastfeeding should be discouraged. All infants
should be formula fed.

Monitoring of the infant

Paediatric review at the following times plus testing:
e Day 1: HIV antibody, HIV RNA PCR, FBC

e Day 7-14 : HIV RNA PCR and FBC

e 6 weeks: HIV RNA PCR and FBC

e 3 months: HIV RNA PCR

e 6 months: HIV RNA PCR

1 year HIV antibody

1 year to 18 months HIV antibody if antibody present at
1 year

This is the protocol for presumed HIV-negative infants. The
strategy alters in the event of a positive HIV viral test.
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Diagnosis of the neonate

All infants born to HIV-positive mothers will have passively
acquired IgG antibodies to HIV. The median time to loss of
antibody (i.e. seroconversion) is 10 months, but it may be
as long as 18 months. However, with the use of HIV RNA
PCR testing, infection can be diagnosed in more than 95%
of infants by 6 weeks of age. A positive HIV RNA PCR result
within 72 hours of birth has been taken as evidence of
intrauterine transmission. Infants who are not breastfed
and who have HIV RNA PCR tests that are negative up to
and including the 3 month test are unlikely to be HIV
infected.

Further management of HIV-exposed
infants

Pneumocystis carinii pneumonia prophylaxis

In HIV-infected children, Pneumocystis carinii pneumonia
(PCP) occurs most frequently at 3-6 months of age. At the 6-
week check, antiretroviral therapy is ceased and co-trimoxa-
zole is commenced. This is recommended for all infants peri-
natally exposed to HIV.

If the HIV RNA PCR at 3 months is negative, PCP prophylaxis
can be discontinued, as these infants are unlikely to be HIV-
infected. One recommended Bactrim dose is 0.5 ml/kg per
dose once daily.

Immunisations

HIV-exposed infants should receive all the normal childhood
immunisations, including MMR vaccine with minor alterations:

Recommended alterations to normal schedule:

e When immunising against poliovirus infection, inacti-
vated polio vaccine should be used to protect immuno-
compromised household contacts, including the infant’s
mother.

¢ If BCG vaccination at birth is indicated for reasons other
than HIV infection, it is deferred and can be given at 3
months if the HIV RNA PCR at 3 months is negative.

If children are found to have HIV infection, they should
receive all of the routine immunisations except BCG. Inacti-

vated polio vaccine should be given. HIV-infected children
should also receive varicella (if asymptomatic and not immu-
nosuppressed) and yearly influenza vaccines.

Screening for other infections

Infants at risk of HIV may also be at risk of other infections. If
the mother is found to have HBV and HCV or syphilis, then
the infant will need appropriate evaluation.

Long-term follow up

It is recommended that all infants exposed to ART are fol-
lowed long term. A suggested regimen is annually after sero-
conversion (disappearance of maternal antibodies) until age
6 years, with review of frequency thereafter.

A useful resource for parents and health care workers is
http://www.aidsinfo.nih.gov/guidelines/perinatal/perinatal-
083002.html.
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Instructions for administration of zidovudine (Retrovir for infusion)
to an HIV-positive woman antepartum

Presentation: Zidovudine 200 mg per 20 mL

Use: Indicated for use in HIV-positive pregnant women (over
14 weeks of gestation) and their newborn infants for pri-

Planned caesarean section:

Loading dose: 2 mg/kg intravenous infusion over 1 hour
starting 3 hours before the operation.

mary prophylaxis of maternal—fetal HIV-1 transmission.

Usual adult dose:

Spontaneous vaginal delivery:

Loading dose: 2 mg/kg intravenous infusion over 1 hour.

Maintenance dose: 1 mg/kg per hour intravenous infusion
continued until the cord has been clamped.

In the event of a false labour, the infusion should be stopped
and oral dosing restarted.

Maintenance dose: 1 mg/kg per hour continued until the

cord has been clamped.

Administration details

Drug name Route of administration

Infusion fluids Final concentration

Zidovudine Loading dose: intravenout

infusion over 60 minutes

Dextrose 5% (w/v) 2 mg/mL or 4 mg/mL

infusion fluid

Maintenance dose:
Continuous intravenous
infusion

Example: to prepare a solution of
concentration 2 mg/mL, withdraw 100 mL of
fluid from a 500 mL infusion bag, add the
contents of five ampoules (1000 mg = 100 mL)
to the infusion bag, total volume is now

1000 mg in 500 mL, or 2 mg/mL

Administration notes:

Must be diluted before use.

Once diluted, the infusion solution is stable for 24
hours. If any visible turbidity appears in the product
either before or after dilution or during infusion, the

preparation should be discarded.

e Dosage adjustment is required in patients who develop
neutropenia or anaemia—see data sheet for further

details or consult pharmacy department.

occurring earlier), neutropenia (usually not observed
before 4 weeks of zidovudine therapy, but occasionally
occurring earlier) and leukopenia (usually secondary to
neutropenia). Other side effects include nausea, vomit-
ing, anorexia, abdominal pain, headache, rash, fever,
myalgia, paraesthesia, insomnia, malaise, asthenia and
dyspepsia. Rare occurrences of lactic acidosis, in the
absence of hypoxaemia, and severe hepatomegaly with
steatosis have been reported in patients receiving zido-
vudine.

e Patients with advanced renal failure should receive zido-

vudine at the lower end of the dosage range. For dose
management in patients with hepatic impairment, con-
tact the pharmacy department or see the data sheet.

e Side effects include anaemia (usually not observed
before 6 weeks of zidovudine therapy, but occasionally

e Potential drug interactions include phenytoin, paraceta-
mol, aspirin, codeine, morphine, indomethacin, naproxen,
lorazepam, cimetidine, dapsone, nephrotoxic or myelosup-
pressive medications, ribavirin and probenecid. For full
details on all these interactions see the data sheet or con-
sult the pharmacy department.
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Hepatitis C (HCV) infection: Recommendations for management

Antenatal

Mothers with the following risk factors should be tested for
HCV antibody at the time of first antenatal visit.

e They or their partner have injected drugs using needles
that have been used by others

¢ They have known abnormal liver function test results
¢ They have received blood products before 1990

e They have had a previous organ transplant or haemodi-
alysis

e Their partner is infected with HCV
e They have a history of incarceration

All positive HCV ELISA tests need confirmation by RIBA
(immunoblot assay) assay of the same sample.

Mothers with positive HCV antibody tests should be offered
appropriate counselling and referral for management of their
infection.

Mothers with positive HCV antibody tests should have liver
function testing performed and have HCV RNA PCR testing
performed. If a mother does not have detectable HCV RNA,
there is a negligible risk of HCV transmission to her baby. If
she has detectable HCV RNA, in the absence of coinfection
with HIV, the transmission risk is about 5%.

All HCV antibody-positive mothers should be advised to have
HBV and HIV antibody testing.

Mode of delivery

There is no conclusive evidence to date that elective low seg-
ment caesarean section prevents transmission of HCV from
mother to infant, despite suggestions in small studies. Rec-
ommendation of low segment caesarean section to prevent
transmission is not currently justified.

Breastfeeding

Although HCV RNA has been detected in breast milk,
women need to be individually counselled that there is no
conclusive evidence for transmission of HCV via breast milk.
The evidence to date does not support a recommendation to
avoid breastfeeding. Women should consider expressing and
discarding milk if nipples are cracked or bleeding. Women
should consider avoiding breastfeeding if they have symp-
tomatic liver disease.

Postnatal/neonatal management

All babies born to mothers with HCV infection should have
HBV immunisation within 24 hours of birth.

Maternal records should be checked with regard to HBV and
HIV infection status.

Infants born to mothers with a history of HCV infection will
have maternal anti-HCV antibody detectable until 12-18
months of age.

Depending on facilities available at particular centres, HCV
RNA PCR testing can be performed on infants from 6
weeks of age. This enables earlier detection of HCV infec-
tion in the infant. Positive HCV RNA tests at 6 weeks of age
indicate that the risk of HCV infection is about 73% and
will need to be confirmed with a second test. If HCV RNA
testing is negative at 6 weeks of age, infection is very
unlikely and HCV antibody testing to confirm negative sta-
tus is recommended at 18 months of age (maternal HCV
antibody will no longer be detectable).

Note that HCV RNA testing of the infant is not routinely rec-
ommended at this time, as few HCV-infected infants require
intervention for HCV infection before 18 months of age,
when HCV antibody testing can be performed to confirm or
exclude HCV infection.

Babies with confirmed HCV infection should be referred to
an appropriate specialist for management (usually a paediat-
ric hepatologist).
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Hepatitis B virus (HBV) infection

The following guideline has been adapted from the Hepatitis
B section (page 9) of ‘Management of perinatal Infections’
(Palasanthiran et al 2002). The publication mentioned above
represents a consensus opinion of Paediatric Infectious Dis-
ease Specialists in Australasia.

Antenatal testing

All expectant mothers should have hepatitis B surface anti-
gen (HBsAQ) testing performed at first antenatal visit.

Mothers who are HBsAg negative but who are at risk of
acquiring HBV infection should be offered HBV vaccination
after delivery.

High risk groups include mothers

e from areas of high prevalence

¢ who are household contacts of an HBV carrier
e who have had multiple sexual partners

¢ who have used intravenous drugs

e with tattoos or body piercing.

Mothers who are HBsAg positive should have a confirmatory
test performed and should have further testing, including
HBeAg, anti-HBeAb and liver function testing. HBsAg-posi-
tive women should be referred to a hepatologist for ongoing
management.

Note:

e HBsAg-positive mothers can be categorised into high-
risk or low-risk carriers depending on results of further
investigations.

e HBsAg-positive/HBeAg-positive mothers are considered
high-risk carriers.

e HBsAg-positive/HBeAg-negative mothers who have
undetectable DNA are low-risk.

e HBsAg-positive/HBeAg-negative mothers who have
detectable DNA are high risk.

e If the mother has a history of prior HBV immunisation,
but antiHBs is less than 10 MIU/mL at antenatal testing
(inadequate protection), a booster doses of HBV vaccine
should be offered to mother after delivery.

HBV exposure during pregnancy

Mothers are at risk of acquiring HBV infection through the
following exposures:

¢ Needlestick injury: if the donor is HBeAg-positive, there
is a high risk of acquisition (20%-40% in an unimmu-
nised individual)

e Sexual contact

e Mucosal exposure.

In the event of an exposure:

e Check HBV serology and HBsAg status urgently.

e If antiHBs >10 MIU/mL at time of exposure and HBsAg-
negative, no further action is needed.

e If antiHBs >10 MIU/mL at time of exposure and HBsAg-
positive, mother may have active HBV infection and
needs further investigation as above.

e If antiHBs <10 MIU/mL and mother has no history of
prior HBV immunisation, administer HBV vaccine and
offer hepatitis B immunoglobulin (HBIG) within 72
hours if high risk exposure. Women who have not been
previously immunised require completion of vaccine
course with further doses at 1-2 months and 6 months
after the first dose.

¢ If antiHBs <10 MIU/mL and mother has a history of prior
HBV immunisation, offer hepatitis B immunoglobulin
(HBIG) within 72 hours if high risk exposure and arrange
booster doses of HBV vaccine for mother at 1-2 months
and 6 months after exposure.

The two latter categories require follow-up testing of mother
(HBsAg) at 3 months after exposure.

All babies should receive HBV vaccine at birth and at 2, 4 and
6 or 12 months after birth.

Management of acute hepatitis B infection
in pregnancy

Acute HBV infection in the first two trimesters of pregnancy
is associated with a perinatal transmission risk of about 10%
in the absence of any intervention. Acute HBV infection in
late pregnancy is associated with a perinatal transmission risk
of about 75%.

All women with acute HBV infection in pregnancy need sup-
portive medical management.

There is no demonstrated role for antenatal HBIG in reducing
subsequent perinatal transmission.

Lamivudine (3TC) and gamma interferon are contraindicated
in pregnancy

There are no conclusive data regarding preferred mode of
delivery in acute hepatitis B infection. Caesarean section low-
ers the risk of perinatal transmission in chronically infected
HBeAg-positive mothers, but this lowered risk is likely to be
insignificant if newborn babies are given HBIG and HBV vac-
cine at birth.
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All babies born to mothers who have had acute HBV infec-
tion in pregnancy should receive both HBV vaccine and HBIG
at birth and complete HBV vaccine course (2, 4 and 6 or 12
months of age). Babies should have HBV testing performed
at 1 year of age.

Management of infants born to mothers
with HBV infection

Mothers with HBV infection include mothers who are:

e HBsAg-positive or
e HBeAg-positive or
e HBV PCR positive.

Mode of delivery

There is no evidence that caesarean section offers an addi-
tional advantage in reducing perinatal transmission if the
newborn is given HBIG and HBV vaccine at birth. In one
study a benefit was seen if HBV vaccine only was adminis-
tered.

All infants born to HBV-infected mothers should receive
HBIG (100 IU per 0.5 mL) and HBV vaccine (0.5 mL) within
12 hours of birth. Infants should complete the HBV immuni-
sation series as per the routine schedule.

If there is a delay in HBIG administration, it is still beneficial to
term infants to receive HBIG within 7 days of birth.

Because of the potentially decreased immunogenicity of
HBV vaccine in preterm infants (< 2000 g), HBIG should be

given to preterm infants within 12 hours of birth if mother’s
status is infected or unknown. Every attempt should be
made to ascertain mother’s status before administering
HBIG. HBsAg testing can be performed within 12 hours if
laboratories are contacted in advance.

Preterm infants who receive HBIG or HBV vaccine at birth fol-
low the recommended HBV vaccine schedule for preterm
infants.

HBV infection and breastfeeding

Although HBV DNA and HBsAg have been detected in breast
milk, no added perinatal transmission risk has been demon-
strated in mothers with HBV infection who breastfeed their
infants.

Infants born to HBV-infected mothers need HBV testing at 1
year of age.
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Discussant paper

21 Vertical transmission of blood-borne viruses:
HIV, hepatitis C virus, hepatitis B virus

1. Identification of crucial issues

Babies born to drug-dependent women are at risk of
blood-borne viral infections. Vertical transmission could be
through the placenta, exposure during childbirth, or breast-
feeding. Unfortunately, most evidence to guide manage-
ment is derived from observational studies. However, the
pharmacological interventional trials in HIV-infected preg-
nant women and their newborns provide some very good
evidence for management strategies. The complexity of
management includes upholding the confidentiality of the
infected women with consideration of the occupational
health and safety of clinical team, the viral load of blood-
borne viruses, the obstetric management in terms of mode
of delivery and availability of drug treatment and active
immunisation.

The success of any prevention and treatment regimen relies
on the compliance and cooperation of these high-risk
women. Education in prevention or reduced exposure to
blood-borne viruses ideally starts before pregnancy for any
drug-dependent women of childbearing age. Regardless,
these pregnant women should be adequately counselled
regarding the possibility of vertical transmission to their new-
born and preventive management during pregnancy and for
their newborns.

The management of blood-borne viruses in drug-dependent
women requires clear documentation and communication
between drug and alcohol services, obstetric, infectious dis-
ease and paediatric teams. Management strategies need to
be updated in line of new knowledge and future develop-

Discussant: Kei Lui

ments of therapeutic agents or vaccines. It is also important
to understand the efficacy, cost-efficiency and long-term out-
come of any new treatment or preventive strategies on the
children exposed.

Additional crucial issues identified

e Testing for HIV, hepatitis C virus (HCV) and hepatitis B
virus (HBV) should be conducted early in the pregnancy.
Repeat serology (at 36 weeks) may be needed if there is
a high risk for contracting HIV or HCV. It is cost-effective
even in communities with low HIV prevalence, such as
Australia.

e Infant exposure to maternal blood and secretions
should be minimised during the perinatal period in all
blood-borne virus infections.

e Appropriate obstetric management plays a role in
reducing HIV vertical transmission.

¢ Breastfeeding increases the risk of vertical transmission
in HIV infection.

e Antiviral agents play an important role in reducing verti-
cal transmission in HIV.

e Active and passive immunisation in HBV infection
reduces the risk of vertical transmission.

¢ No management strategy is known to significantly
reduce the risk of vertical transmission in HCV infection.
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2. Guidelines emerging

Level of evidence
Guidelines — General (NHMRCQ)

In line with the national strategy in drug use, education of safe sex and risk reduction practices is
vital in the prevention of blood-borne virus infection

It is cost-effective to screen for blood-borne virus infections early in pregnancy, particularly where Consensus
evidence supports the benefits of interventions to reduce the risk of vertical transmission to the

newborn

Confidentiality of information should be upheld while there is a need for clear documentation and Consensus

communications between health care professionals

Guidelines — HIV

It is cost-effective to screen for HIV infections even in a community with low HIV prevalence, such as -3
Australia

Antiretroviral therapy (ART) reduces the risk of vertical transmission and it should commence after I
first 12 weeks and maintained during pregnancy

Elective caesarean section should be discussed and offered -1
ART during labour or before caesarean section Consensus
Infant exposure to maternal secretions should be minimised, by avoiding invasive fetal monitoring, Consensus
and promptly cleaning and bathing the infant after birth

Avoid breastfeeding completely if substitution with formula milk is safe. Breastfeeding conclusively -2
increases the risk of vertical transmission, particularly during the first 6 months

ART for the newborn is recommended soon after delivery and for the first 6 weeks of life Consensus
Advice should be sought for other measures such as prophylaxis against pneumocystis and Consensus

modification of immunization schedules

Monitoring of HIV status to exclude vertical transmission should be extended to the first 18 months Consensus
of life

Guidelines - HCV

Routine blood-borne virus testing, including HCV, is recommended. Higher HCV transmission rate \Y,
was observed in HIV co-infected mothers.

Recommendation of lower segment Caesarian section to prevent vertical transmission is not Consensus
justified.
There is no evidence that breastfeeding increases the risk of vertical transmission. Women should be -2

informed of the theoretical risks and discard breast milk if potentially blood contaminated.
Monitoring of vertical transmission is based on the detection of antibodies beyond 18 months. Consensus

Advice from appropriate infectious disease specialists or hepatologists should be sought for Consensus
management in cases of seroconversion or vertical transmission

Guidelines - HBV

Irrespective of drug history, all pregnant women should be tested for HBV serology. Particularly Consensus
effective passive immunisation reduces the risk of vertical transmission

With the availability of passive and active immunisation at birth, elective caesarean section to Consensus
reduce risk of vertical transmission is not justified.

There is no evidence that breastfeeding increases the risk of vertical transmission -2

Women who are HBsAg-negative should be offered HBV vaccination after delivery Consensus
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Discussion of guidelines

HIV

1. Antiretroviral therapy (ART) reduces the risk of ver-
tical transmission. Therapy should commence after
first 12 weeks and be maintained during pregnancy.

2. Elective caesarean section should be discussed and
offered.

3. ART should be given during labour or before cae-
sarean section.

4. Exposure of the newborn to maternal secretions
should be minimised, by avoiding invasion fetal mon-
itoring and promptly cleaning and bathing the infant
after birth.

Evidence suggests microtransfusion may occur during fetal
life. There is a significant reduction in the risk of HIV vertical
transmission if AZT is given during pregnancy (25% com-
pared with 8% in placebo). There is concern regarding ter-
atogenicity of ART during early gestation.

Evidence suggests most vertical transmission occurs during
the last week of pregnancy and during delivery. Risk reduc-
tion may include elective caesarean section, avoiding expo-
sure to maternal secretions during delivery, and refraining
from invasive fetal monitoring. Intravenous ART should be
given before delivery.

5. Avoid breastfeeding completely where substitution
using formula milk is safe.

Breastfeeding conclusively increases the risk of vertical trans-
mission, particularly during the first 6 months. It is estimated
as an addition of 14% in a systematic review, 16% in a ran-
domised controlled trial and ranging from 4% to 22% in
prospective cohort studies. Complete avoidance of breast-
feeding where substitution using formula milk is safe should
be endorsed and supported in Australia.

The role of ART during breastfeeding is yet to be determined
in communities where danger of formula feeding is substan-
tial.

6. ART for the newborn is recommended soon after
delivery and for the first 6 weeks of life.

7. Advice should be sought for other measures such
as prophylaxis against pneumocystis and modifica-
tion of immunisation schedules.

8. Long-term monitoring of HIV status should
extended for the first 18 months of life.

ART for the newborn is recommended as soon as possible
after delivery. Choices of drug therapy depend on the
maternal viral load, determined by PCR at or close to deliv-
ery. Up-to-date advice should be sought from paediatric
HIV specialists.

Monitoring viral load should show a decline of trans-placen-
tal antibodies and maintenance ART for the first 6 weeks of
life is recommended. Other measures such as prophylaxis
against pneumocystis and modification of immunisation
schedules should be considered and advice from a paediatric
HIV specialist should be sought in line of evolving new evi-
dence. Vertical transmission could not be excluded for the
first 12 to 15 months. Regular follow up with HIV RNA
detection should be advised.

Hepatitis C virus

1. Routine blood-borne virus testing, including HCV is
recommended. Higher HCV transmission rate was
observed in HIV co-infected mothers.

2. Recommendation of lower segment Caesarian sec-
tion to prevent vertical transmission is not justified.

3. There is no evidence that breastfeeding increases
the risk of vertical transmission. Women should be
informed of the theoretical risks and discard breast
milk if potentially blood contaminated.

4. Monitoring of vertical transmission is based on the
detection of antibodies beyond 18 months. The role
of HCV RNA for detection in the early months needs
to be defined.

5. Advice from appropriate infectious disease specialists
or hepatologists should be sought for management in
cases of seroconversion or vertical transmission.

The general vertical transmission of HCV alone is of the order
about 5%. A higher transmission rate of two- to fourfold
was observed in HIV co-infected mothers.

Observational studies suggest higher rates in viraemic moth-
ers. Transmission from nonviraemic mothers is rare. The few
nonviraemic mothers who transmitted infection may have
been misclassified from HCV RNA degradation in stored sam-
ples or intermittent viraemia. Results are also conflicting with
regard to any protective effect of caesarean section (observa-
tional studies). In large multicentre studies with pooled data,
such as from the UK and Spain, caesarean section was not
associated with a reduced transmission rate. Recommenda-
tion of lower segment Caesarian section to prevent vertical
transmission is not justified.

HCV RNA has been demonstrated in colostrums and breast
milk, but not in laboratory studies. The presence of HCV RNA
in breast milk may simply reflect increased maternal viral
load. Difference either in transmission rates between breast-
fed and non-breastfed (multicentre studies) or in the dura-
tion of breastfeeding in infected or uninfected of mothers
with high viraemic load (comparative studies) has not yet
been reported.

Monitoring of vertical transmission is based on the detection
of antibodies beyond 18 months of age due to the presence
of trans-placental maternal antibodies (observational cohort
studies). Presence of HCV RNA beyond 6 weeks of life may
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indicate a higher probability of vertical transmission. A multi-
centre study showed a sensitivity of 90% after 3 months of
age. However, the role and cost-effectiveness of routine HCV
RNA testing is not clear. More studies are required. No effec-
tive treatment for HCV has been found. Therefore, it is rea-
sonable to recommend an opportunistic approach in testing
these children while they attend health services as this may
detect seroconverted children born to HCV-infected moth-
ers. So far, there is no effective treatment or intervention to
prevent vertical transmission.

Hepatitis B virus

1. Irrespective of drug use history, all pregnant
women should be tested for HBV. Passive immunisa-
tion reduces the risk of vertical transmission in identi-
fied cases.

2. With the availability of passive and active immuni-
sation at birth, elective caesarean section to reduce
risk of vertical transmission is not justified.

3. There is no evidence to demonstrate breastfeeding
increases the risk of vertical transmission.

4. Women who are HBsAg-negative and had docu-
mented risk exposure should receive passive immuni-
sation.

5. Women who are HBsAg-negative should be offered
HBV vaccination after delivery.

The transmission rate of HBV from contaminated needles is
high (in the range of 20% or above). It is now a public health
policy that all newborns in Australia receive HBV immunisa-
tion in place of the previous selective and targeted immuni-
sation program. Nonetheless, targeted immunisation such as
for health care professionals, drug-using individuals and
other at-risk populations are effective preventive measures.

The availability of HBV vaccine and immunoglobulin mark-
edly reduces the risk of vertical transmission from HBV-
infected pregnant women. However, acute HBV infection,
particularly in the late trimester, is associated with the high-
est risk of vertical transmission. Management of these preg-
nant women is general supportive care. There are no specific
effective measures to reduce transmission risk in acute hepa-
titis. Advice should be sought to obtain the most up-to-date
evidence for appropriate management.

Active immunisation against HBV has been introduced as
part of universal vaccination for all newborns. Although
there is previous evidence that caesarean section reduces the
risk of vertical transmission, no added benefit has been
shown with the introduction of combined passive and active
immunisation.

Although HBV DNA and HBsAg have been detected in breast
milk, no additional risk with breastfeeding has been demon-
strated. HBV vaccination has been introduced from birth.

3. Recommendations or

“good practice points” identified
(where insufficient evidence

for making a guideline, and
consensus may be expected)

¢ Confidentiality of information should be safeguarded,
although there is a need for clear documentation and
communications between health care professionals.

e Repeat testing for HIV, HCV and HBV (at 36 weeks)
should be considered if engaging in high-risk activities
for contracting blood-borne viruses.

4. Areas lacking consensus

e The follow-up care of children born to HCV-infected
mothers.

5. Gaps in available evidence:
recommendations for further
research

e The follow-up care of children born to HCV-infected
mothers.

¢ The role of HCV RNA detection in determining vertical
transmission in the early months needs to be defined.
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Trigger paper

22 Obstetric implications’

Most of the information obtained for this paper comes from
the North American literature, mainly from the 1970s and
1980s in the form of retrospective case reports and case
series plus a few prospective cohort and case—control stud-
ies. Some recommendations from that era are still being fol-
lowed today and being passed down along the “reference
cascade”. The obstetric implications of substance use in
pregnancy are similar in Australia, so the clinical findings and
management protocols are generally relevant to the Austra-
lian setting. However, it may be timely to challenge some of
these recommendations. Some important legal differences
exist between the United States and Australia. In Florida,
Massachusetts and South Carolina, criminal charges (ranging
from administering cocaine to a minor to involuntary man-
slaughter) have been brought against pregnant women who
allegedly have used illicit substances during their pregnancy.’
This is regarded as very punitive by Australian and European
standards. There is a significant number of relevant publica-
tions in the European literature. As the Australian public
health care system is very similar to that of the United King-
dom, some of the recommended initiatives may be applica-
ble to the Australian setting.

In compiling national guidelines for the management of drug
and alcohol use in pregnancy, the variation in distribution
and local availability of drugs, demographic differences, such
as ethnic group and age distribution and therefore choice of
primary drugs, need to be taken into account. Although
most major tertiary maternity hospitals in Australia success-
fully run specific multidisciplinary drug and alcohol antenatal
clinics catering for the needs of this vulnerable group of
women, secondary level institutions and base hospitals may
not be able to provide similar resources. It is advisable for
women whose babies are at risk of withdrawal to deliver in a
hospital with a neonatal special care facility.

Notwithstanding the heterogeneity of the institutions provid-
ing maternity care, a generic approach to the management
of substance misuse is required, with reference to the best
evidence available, and with regard to the general principles
of obstetric care provided to the pregnant drug user. The
most appropriate management of each drug of choice is also
addressed in this paper and in the specific trigger papers. It is

1 This paper has been produced in conjunction with other trigger
papers to contribute towards the development of guidelines for the
management of drug and alcohol abuse in pregnancy. There is likely to
be considerable overlap in some of the material presented.

Reviewer: Joanne Ludlow

widely accepted that polydrug use is commonplace in the
substance-using population.

Randomised controlled trials (RCTs) are sparse in this field.
Most have been underpowered because of small sample
sizes. Ideally, the answers to clinical questions are best
derived from good quality, robust RCTs, which have a high
recruitment and retention rate in a population similar to the
proposed treatment population. However, for ethical and
logistical reasons, such research is unlikely to be executed.
The numbers required mandate multicentre RCTs, but the
different population cohorts and heterogeneity of the drug
scene between countries and cities may affect the method-

ology.

This paper addresses the effects of substance use on preg-
nancy; general principles of care during pregnancy, labour
and delivery and the postnatal period; identification of drug
using pregnant women; and how to engage and retain them
successfully in treatment programs. Professional attitudes,
methods of screening, harm minimisation or withdrawal in
pregnancy, and best models of care are discussed and out-
lined.

Scope of the problem

Drug use occurs throughout the social spectrum and is a
worldwide phenomenon. Drug use in pregnancy should be
regarded as one of a range of social problems.2 Eight per
cent of Australian women who are pregnant or breastfeed-
ing use illicit drugs; when marijuana is excluded, this figure is
4% 3

Problem drug use, especially injecting drug use involving sig-
nificant addiction, which then causes major medical and
social problems, is closely associated with socioeconomic
deprivation, and this in itself is a cause of significant medical
and social problems.# The clinical management of these
patients is difficult, as they neglect health care in general; it is
estimated that 75% of pregnant women who misuse drugs
never seek antenatal care.”
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Prevalence and patterns of drug
use (during pregnancy and
breastfeeding) within Australia

The incidence of drug use has been rising for some time.
Information regarding drug misuse is often difficult to obtain
with any accuracy—the illegality of possession and use of
these substances makes people unwilling to admit to their
habits. The number of registered drug addicts continues to
rise. In most Western countries in recent years, there has
been a change in the type of drugs used, with a move away
from heroin towards the use of pharmacological products
and polydrug use. In the United States, patient interviews
and urine toxicology testing at the first antenatal visit and at
delivery suggests that substance use during pregnancy
ranges from 0.4% to 27%, depending on the population
surveyed.6-8

In 2001, the National Drug Strategy Household Survey
(NDSHS) found that women who were pregnant or breast-
feeding in the previous 12 months were less likely to con-
sume alcohol (53%), tobacco (23%) and any illicit drug (8%)
while they were pregnant or breastfeeding compared with
when they were not (83%, 24% and 17%, respectively).3
The NDSHS Canberra (2001) also found women who were
pregnant, breastfeeding or both pregnant and breastfeeding
in the past 12 months were generally less likely to smoke,
drink alcohol and use illicit drugs than women who were not
pregnant or breastfeeding.3 Almost all women who were
pregnant in the past 12 months (up to 2001) either
abstained from consuming alcohol (36%) or reduced their
consumption while pregnant (59%). A similar pattern is seen
among breastfeeding women: 66% drank less alcohol and
28% did not drink at all. Obviously, the pattern of drug use
in any country or major city varies according to market avail-
ability, and trends or patterns of drug use reflecting market
changes can be seen.

General effects of drug use
in pregnancy

Maternal drug use during pregnancy is widely reported to
cause medical, neurological, cardiovascular and respiratory
complications, in addition to an increased incidence of
infectious diseases.? lllicit drug use is associated with late
and inadequate antenatal care, poverty, poor nutrition, vio-
lence and other severe threats to maternal and infant
health.’® Women who use drugs may be socially isolated
and have housing, economic or domestic problems. Their
lifestyle is chaotic. Attempts to finance and feed their habit
can result in self-neglect and poor diet, and may cause
them to resort to prostitution and petty crime. It is esti-
mated that the average heroin addict gets through
$75 000 worth of heroin per year. Prostitution and other
criminal activity have legal and health implications,
together with the risk of violence and incarceration. How-
ever, many drug users lead perfectly normal lives and man-
age to hold down a job and raise a family.!’

Drug use can adversely affect pregnancy, perinatal and neo-
natal outcomes>'216 either directly or as a consequence of
medical complications. Such pregnancies should be recogn-
ised as high-risk pregnancies and treated as such. Drug use
in pregnancy can cause spontaneous miscarriage, placental
abruption, haemodynamic changes, malformations, low
birth weight, behavioural anomalies, and encephalographic
and electrocardiographic changes.'”-23

The psychological problems among pregnant illicit drug users
are difficult to separate and are often interrelated. Low self-
esteem, powerlessness, depression, poor relationships and
lack of social support are common.2* There is considerable
evidence that many of these women have been victims of
traumatic life experiences such as sexual, physical and emo-
tional abuse,?52% have come from dysfunctional families?4
with intergenerational drug use, or have been in care. Many
experience family disruption and may no longer be in touch
with their family of origin. Most women feel an overpower-
ing sense of guilt about the effects of their drug-taking on
their unborn fetus. Pregnancy may often be a motivating fac-
tor to end or reduce their habit. However, the strength of the
addiction and their poor coping mechanisms makes this
incredibly difficult, which in turn gives them a sense of fail-
ure. This guilt and sense of failure are motivating factors for
further drug use.

Women are more likely to develop psychological or psychiat-
ric complications in the first postnatal year than at any other
time in their lives.27.28 Such depression—decreased emo-
tional involvement, dissatisfaction, impaired communica-
tion, increased resentment and hostility and increased
negative perceptions of the child—undermines the ability to
parent.2? In the postnatal period, women who use illicit
drugs are more at risk of such problems. They may experi-
ence negative attitudes to them and their capacity to child
rear from health professionals they encountered during their
pregnancy, delivery and immediate postnatal hospitalisation.
They also have concerns about their baby, who may have
neonatal abstinence syndrome in the special care nursery.

About 60% to 80% of patients attending one Australian
drug and alcohol antenatal clinic had significant psychiatric
comorbidity requiring regular psychiatric consultation.3% The
commonest problem is depression, some of which is related
to the “down phase” among intravenous amphetamine
users. Women with a history of eating disorders, psychoses,
and borderline personality disorders are all over-represented
in this group. Substance use may cause a mental health dis-
order. Conversely, a mental health disorder may cause a sub-
stance use problem. There may be a common aetiological
factor, which may cause both substance use or dependence
and mental health disorder. The symptoms associated with
substance use, substance withdrawal and chronic substance
use may overlap and may be difficult to differentiate from
mental health disorders.

Drug use in pregnancy is associated with a higher miscar-
riage and perinatal mortality and morbidity rate. This is
related to an increased incidence of prematurity, intrauterine
growth restriction, stillbirth, congenital malformations,
abruption and fetal distress3'-33 and sudden infant death
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syndrome (SIDS),33 associated with substance misuse in preg-
nancy. Outcomes are more strongly related to home and
parenting environment variables than to direct drug
effects.3435 These factors are likely to interact with the drug
exposure in utero to adversely affect long-term developmen-
tal outcomes for the child. It is difficult to predict the effects
of drug use on the fetus, because self-reported drug use is
often lower than actual drug use, women may minimise
their drug use, only report the primary drug of misuse, or use
illicit drugs on top of opioid substitutes. Also, street drugs
may vary widely in their actual content of active ingredient
and mixers and substances used to cut the primary drug.36

There is a direct effect of the teratogenic agent as well as
social and environmental factors, which influence the expres-
sion of these agents. However, evidence is either insufficient
or inconsistent to identify with certainty which substances
produce which effects and at what levels. Also, evidence to
untangle environmental factors from factors related to sub-
stance misuse is limited, conflicting or nonexistent. The
effects may be on growth, cognition, behaviour and social-
emotional development in the fetus exposed in utero. The
risk of structural anomalies is not increased in most cases of
substance exposure, although the background risk of birth
defects is 3% in the general pregnancy population.3” Terato-
genicity depends on the interaction between the genotype
of the fetus and environmental factors, critical periods for
exposure, specificity, access, nature and dose response of ter-
atogenic agents and manifestation of teratogenic
response.3® There are also behavioural responses (postnatal
effects) of exposure to agents.3?

General principles of
management in pregnancy

There is an increased incidence of obstetric and medical com-
plications in these women, and an extremely high rate of low
birth weight and its sequelae. Social and emotional problems
such as poor housing, inadequate income, lack of education,
lack of marital support and feelings of worthlessness and
depression are widespread. Treatment includes intensive
medical and addiction-related care of the woman and her
neonate.

Pregnancy is widely regarded as an opportunity to give up
drugs and to become rehabilitated into society. For a certain
cohort of drug-dependent addicts, becoming pregnant pro-
vides the first pathway to treatment for their addiction. Ante-
natal care can be a point of contact for women otherwise
unlikely to present to drug treatment services, and thus the
first antenatal visit can provide the opportunity for the first
identification of a dependence problem.9 The presence of a

supportive partner who is not a drug user or is a user willing
and capable of joining with her in her efforts to abandon the
use of illicit drugs seems to be the single most important
determinant of a woman'’s capacity to avoid relapse in this
“window of opportunity” .41

For chaotic polydrug users, pregnancy will usually be
unplanned and may go unnoticed for several weeks, and
may be attributed to the amenorrhoea associated with
chronic intravenous drug use. Opioid use suppresses the
hypothalamic-hypophyseal system, resulting in menstrual
irregularities and amenorrhoea.*2 Commencement on meth-
adone, and especially naltrexone, should include warning the
patient of the likely return to ovulation and the need for
need for contraception.

Does antenatal care make any difference?

Between 1969 and 1974, Connaughton and colleagues in
Philadelphia studied 278 drug-dependent women who deliv-
ered at their institution.> Of those women who received no
antenatal care, the group who were not drug-addicted had a
lower incidence of intrauterine growth restriction (IUGR)
(2.7%) than mothers who were continuing to use heroin
(12.7%, P< 0.001). The incidence of IUGR was 7.5% in
drug-addicted mothers who received antenatal care. The
babies of women who received intensive counseling, metha-
done maintenance and attended for at least four antenatal
visits had a significantly lower rate of neonatal abstinence
syndrome (NAS) than babies of women who received no
antenatal care and continued to use heroin. In this cohort of
women, minimal success with withdrawal before delivery
was seen.

Thus, if opioid-dependent pregnant women are given meth-
adone and receive antenatal care, perinatal and neonatal
mortality and morbidity can be reduced. Antenatal care and
pharmacotherapy treatment programs do make a difference.
Any woman who requests help during pregnancy and admits
to an opioid habit should be designated as “high risk” and
evaluated in a hospital setting. Rehabilitation should be
offered.

If the patient’s husband or partner desired treatment, he was
referred to the appropriate facility. This is encouraged
because involvement of the entire family has been shown to
produce the most successful results.43

Neonates should be cared for in a special care nursery by
staff with a familiarity with care of NAS.

Any woman addicted to barbiturates and tranquilisers should
be encouraged to withdraw during the second trimester in a
specialised withdrawal centre.
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Should opioid-dependent pregnant
women be placed on opioid maintenance
programs or undergo withdrawal during
pregnancy?

Maintenance programs

Methadone

Methadone, a synthetic hormone developed in Germany in
the early 1940s, blocks the euphoriant effects of heroin and
the craving for the drug.#* It is usually administered orally
and, following absorption, binds to body tissues and is
released unchanged back into the bloodstream. Metha-
done stabilises maternal drug levels and reduces the
amount of polydrug use and associated complications.*>
Methadone is associated with increased fetal growth and
higher birth weights compared with heroin-exposed
infants,46.47 although these findings have not been sup-
ported by more recent studies.*84° Mothers maintained on
methadone programs receive more antenatal care, have
longer gestations, larger babies and fewer obstetric compli-
cations than untreated mothers; however, outcomes are
generally not equivalent to drug-free pregnancies.>°

Stability of lifestyle facilitates regular contact with services
and removes the need to obtain drugs illegally or money (by
prostitution) to procure drugs®! and avoids fluctuations in
blood level of opioids. Given at the appropriate dose, metha-
done eliminates the cyclical craving for opioids, and reduces
the potential for infections via adulterants or contaminants
introduced from street drugs and shared needles and mixing
equipment.

The current belief is that methadone should be maintained
throughout pregnancy to reduce the possibility of return to
drug use and in particular to reduce the risk of HIV and hep-
atitis C virus (HCV) infection. Women on methadone mainte-
nance stay in more frequent contact with health care
providers.

There is no maternal drug dose above which withdrawal
symptoms are inevitable or below which their avoidance
can be guaranteed. Enthusiastic attempts to reduce drug
use to avoid NAS may jeopardise stability. However, total
elimination of illicit drug use may not be feasible, and
increasing the dose of methadone to very high levels in pur-
suit of this goal may be counterproductive. The most suc-
cessful treatments and best outcomes have been found in
facilities that offer high levels of concomitant psychosocial
support,547,52-55

Buprenorphine

Buprenorphine, a partial opioid antagonist/agonist is increas-
ingly being used in an attempt to reduce subsequent NAS.
No definitive reduction in NAS has been reported, and stud-
ies are hampered by the concurrent use of other drugs, par-
ticularly street heroin.

Other

L-a-Acetyl methanol (LAAM) and naltrexone have been used
as treatment for opioid addiction. Dihydrocodeine is being
used in the United Kingdom as an alternative to methadone,
particularly when the methadone dosage drops below
20 mL/day.>® Naltrexone reduces the incidence of NAS, but is
associated with risks of fatal opioid overdose (and therefore
maternal death) if oral naltrexone is omitted for several days
then followed by a return to the use of street opioids. Naltr-
exone implants may provide a steady serum level of opioid
receptor antagonism, but limited research has been per-
formed. Presently, they cannot be recommended as pharma-
cological management of opioid dependence.

Unsupervised withdrawal

Withdrawal in pregnancy is a contentious issue, with little
evidence to guide clinical decision making. Unplanned and
unsupervised antenatal withdrawal is regarded as even more
dangerous than continued drug use. Connaughton and
associates have described the hazards and problems of with-
drawal during pregnancy.® Some opioid-dependent women
cycle between intoxication and withdrawal, with wide varia-
tion in blood levels of opioids and other drugs. These wide
peaks and troughs, along with the effects of other drugs,
can have severe consequences for fetal development.>® Drug
withdrawal due to erratic use can precipitate preterm labour
and delivery. Low birth weight due to preterm delivery and
[UGR contribute to the poor outcome. “Cold Turkey” with-
drawal has been reported to cause fetal death.>” Zuspan et al
in 1975 reported an increased adrenaline level in amniotic
fluid of a patient who underwent withdrawal in the third tri-
mester of pregnancy;>® this was interpreted as indication of
fetal stress, and withdrawal in third trimester of pregnancy
was not recommended. Hence withdrawal in pregnancy has
mainly only been various regimens advocated usually with
very slow rates restricted to the mid-trimester. Erratic drug
use can be minimised by stabilisation on substitution drugs
with a comparatively long half-life, such as methadone;
however, the trade-off is the occurrence of NAS.

Supervised withdrawal

Despite the widespread avoidance of withdrawal in the first
and third trimesters, there is no evidence to support this
practice. NAS occurs in 60% to 90% of those exposed to
opioids in utero:46:>%-63 70% of these have central nervous
system irritability that can progress to convulsions, and 50%
may experience breathing problems, poor feeding and failure
to thrive.54 Being opioid-free by the time of delivery may
reduce this complication.

There are few reported studies of withdrawal.®>-%7 A total of
141 clients underwent outpatient/community withdrawal in
these studies. Dashe et al in 1998 used a 12-day methadone
withdrawal program for 34 women in the second trimester
in 1998:65 59% were successful and did not relapse, 29%
resumed antenatal opioid drug use and 12% did not com-
plete the program. Harper et al in 1974%¢ and Maas et al in
199097 treated 51 women and 58 women, respectively, over
2 to 8 weeks and had similar results. There were no reports
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of fetal distress during the process and no fetal deaths or
deliveries under 36 weeks gestation. Ninety-four per cent of
the women in these studies had babies exhibiting NAS in the
neonatal period.

Between 1988 and 1999, 101 clients underwent opioid
withdrawal in a London institution as inpatients over 21
days, having satisfied the DSM-IV research diagnostic criteria
for opioid dependence.®8 There were 5, 54 and 57 women in
the first, second and third trimesters, respectively. They had
daily urinalysis and were discharged if any samples were pos-
itive for street drugs. Forty-two women completed the pro-
gram; 24 women had complete obstetric records and 10 of
these 24 women completed withdrawal. About 10% of the
original cohort both completed the withdrawal program and
had complete obstetric records. Only one of these 10
women (1% of the original cohort) was opioid-free at deliv-
ery. The authors commented that there may be an increase
in the incidence of first trimester miscarriages; however, one
pregnancy loss in a total of five pregnancies is not a signifi-
cant finding and is the incidence in the general population.
There were no second trimester losses and no difference in
the incidence of preterm labour and delivery compared with
the general population.

Although this study did not demonstrate any definite harm
from withdrawal in pregnancy, it was almost certainly under-
powered. It is estimated that 1023 opioid-dependent
women would need to be recruited to have an 80% chance
of finding a significant difference between the incidence
rates of miscarriage compared with the general popula-
tion.82 A high relapse rate was observed, maybe due to the
reluctance of rehabilitation facilities to accept pregnant
women, responsibilities to other children, and difficulties of
returning for repeat withdrawal because of fears of censure
if they lapse.

Nevertheless, the authors of that study concluded that, in
the absence of clear evidence of harm, withdrawal has the
significant advantage of avoiding potentially serious neonatal
withdrawal syndromes,®4 and could be more widely recom-
mended in pregnancy.

There are no reports quantifying the risk of miscarriage or
premature delivery in pregnant opioid-dependent women
receiving methadone maintenance treatment or who are not
in any form of treatment. It is difficult to justify these recom-
mendations until estimates of obstetric complications are
published in pregnant women receiving methadone mainte-
nance. Benefits of withdrawal may only be realised by a
minority. The risk of relapse following withdrawal and con-
tinued intravenous drug use has to be offset against the risks
of obstetric complications produced by methadone depen-
dence at delivery. Some authors have suggested that most
opioid-dependent women cannot remain drug-free through-
out their pregnancy.>%7° A relapse after withdrawal does not
preclude reinstitution of methadone maintenance. The
patient should be made aware of the risks of returning to
drug use and its consequences and the high relapse rate.

The experience in Glasgow is that opioid-using women have
the option of withdrawal at any stage of pregnancy, at any

speed, as often as required, carried out under close obstetric
supervision on the maternity ward.”" This requires the full
support of the maternity ward midwives, who need to be
educated and trained in this area. This may not be a viable
option in many maternity units in Australia.

Currently, in freestanding maternity institutions without reg-
ular in-house, on-call addiction medicine experts, junior and
senior midwifery and obstetric staff who have not been
trained (and are not willing to be trained) in the manage-
ment of drug and alcohol withdrawal management may feel
uncomfortable about providing this service. Even if one
obstetrician were interested in executing such a program,
this would be difficult to without the support of the ward
midwives and junior obstetric staff. In addition, what would
be available when that obstetrician is on leave? There are
many potential difficulties, such as aggressive, uncontrolled
potentially violent patients continuing to use illicit drugs on a
maternity unit, with consequent effects on other patients
and staff—disruption, drug dealers hanging around the
wards, theft, etc. The high relapse rate is disheartening and
frustrating and viewed by many health care professionals as
a waste of time and resources, particularly when there is a
general shortage of beds in what is an acute service specialty.

Conclusion

Methadone remains the substitute opioid of choice because
of its long duration of action, documented benefits and lack
of evidence of superior alternative drugs. The aim should be
to reduce overall drug use to the lowest level compatible
with acceptable stability. New therapies need to be devel-
oped to eliminate or reduce NAS associated with opioid
dependence without compromising maternal stability.

For other drugs

Currently there is no substitute drug available for intravenous
amphetamine or cocaine users; benzodiazepines have been
used in the treatment of alcohol dependency.

Identification of and screening for
drug-using pregnant women

The detection, evaluation and management of drug-using
pregnant patients presents unique problems for the clinician,
who must be aware of the psychosocial clues, clinical mani-
festations and complications of drug use.”?

Unless the drug-using pregnant woman becomes sick from
drug intoxication or the medical complications of drug use,
she may not seek medical attention. Because of fear of dis-
covery and punishment, many drug users do not seek ante-
natal care. If they do they may attempt to conceal their drug
use.

Medical clues to potential drug use include the appearance
of needle tracks or tattoos used to cover the needle tracks,
unusual infections in unusual locations, signs of physical
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abuse and an unexplained indifference to the need for care-
ful antenatal nutrition and care.

Other medical clues are history of multiple injuries, requests
for analgesics, tranquilisers, sedatives, stimulants, infections
such as HIV, hepatitis, endocarditis, skin infection, multiple
sexually transmitted diseases, unusual sites of infection, der-
matitis artifacta, suicide attempts, insomnia, withdrawal
symptoms and body decorations. Obstetric clues include his-
tory of multiple pregnancy loss, premature labour, placental
abruption, IUGR, inadequate antenatal care, late booker, his-
tory of NAS, and current pregnancy complicated by poor
nutrition, unexplained fetal tachycardia, labile maternal
blood pressure and IUGR. Social clues include non-compli-
ance, missed appointments, multiple visits to accident and
emergency departments, marital and custodial disputes and
a family history of substance use.

Blind urine testing alone can fail to identify half of the drug-
using patients. Urinary testing on admission or at antenatal
clinic will detect recent drug use, but will miss the chronic
user who has not used within the previous few days or
hours.” However, purely relying on maternal history and self-
reporting may under-detect substance use. Many pregnant
women deny drug use because they fear that they will be
treated differently by the health professionals caring for
them, including the very real fear of their baby being appre-
hended by social workers. In some states in the US, women
are concerned about being reported to the authorities and
possibly prosecuted for child abuse. According to some
authors, the history and physical examination of every
patient should be supplemented by specific questions about
substance use and by urine testing for drugs.'7:73-9% Others
recommend “target screening” by screening those consid-
ered at risk—abuse, behavioural symptoms, HIV, hepatitis,
sexually transmitted infections giving a higher percentage of
positive results.100.101

A major meta-analysis reviewed methods proposed in the
1990s to detect drug use during pregnancy and focused on
the advantages and disadvantages of the different tech-
nigues in terms of sensitivity and specificity.'°2 It showed that
there is no agreement among different research groups
regarding methods of choice, biological samples to be analy-
sed and the metabolites detected in them, or about drug
concentration and its ratio to major metabolites. The author
proposed general guidelines: when making the choice of
sample to be analysed for antenatal drug exposure the deci-
sion should be based on the substance to be detected. For
tetrahydrocannabinol (THC) analysis, maternal urine seems
to be the best choice because urinary excretion of THC is
very slow, allowing its detection for many days after drug
consumption. For cocaine or opioids, the best sample
appears to be hair. It is possible to analyse serial sections of
maternal hair to determine the period of use. The detection
limit of the screening method should be sensitive enough to
detect low concentration of drugs that are generally present
in neonatal biological fluids.

The most effective test seems to be maternal hair analysis
because of its characteristically wide detection window and
the possibility of detecting the metabolic pattern. The prob-

lems of false positive results and possible cross-reactivities of
the immunological technique with the different metabolites
in the sample analysed must be considered.

Maternity units throughout Australia have different policies
and ethos with regard to objective drug screening of preg-
nant patients. Fostering an atmosphere of mutual trust
between the patient and caregiver encourages antenatal
clinic attendance and enhances the relationships between
the patient and health care professionals. It may be difficult,
in the absence of good evidence, for all maternity units in
Australia to adopt a universal standard screening policy. Con-
versely, it may be reasonable to suggest that all pregnant
women attending for antenatal care have a urinary drug
screen for the presence of drugs and their metabolites to
avoid claims of discrimination. The costs of such an under-
taking may be prohibitive.

Engagement and retention within
service provision

An essential feature for the preservation and enhancement
of maternal and child wellbeing is for health professionals to
build trust with their patients and clients.'3 Women may
have a number of fears, such as stigmatisation and poor
treatment from hospital staff because they are drug users;
that they will be exposed as a drug user on admittance to
hospital (to other patients, their own family and friends or
both); that they cannot cope as well as other mothers; that
their baby will be automatically be transferred to a special
care nursery at birth because of the risk of NAS; and fear of
apprehension of their baby.

Many reasons are given for nonattendance at antenatal
clinic, such as the perception that antenatal services are inac-
cessible to them, either geographically or administratively.
Drug-dependent women have many other demands on their
time and financing their drug habit may take precedence
over routine antenatal appointments, especially when these
are perceived as not conferring any major benefits. The
women themselves have a variety of experiences and atti-
tudes or perceived attitudes to them. This influences their
decisions about their attendance at antenatal clinics. Some
have experienced lack of confidentiality and inconsistency
from health professionals. Others are bewildered by the vast
array of professionals they are expected to see in a multidisci-
plinary setting. This is particularly true in the antenatal clinic
and postnatal wards. In the latter case, the women may not
be sure of the remit of each person seeing them.

Despite this, a number of women report positive interactions
with their professional carers, especially when they perceive
that they are being treated with respect and sensitivity. A
number of drug-using patients accept that their drug-using
behaviour and culture is unlikely to endear them to mid-
wives, doctors and social workers.104

Klee et al researched the attitudes of doctors and midwives
to pregnant and substance-using patients and obtained a
wide spectrum of responses.'® These ranged from those
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believing they could improve outcomes more for this group
than for the general obstetric population to those profes-
sionals with a more cynical and disdainful approach. Societal
attitudes remain favourable (or at least not as adverse)
towards alcohol and tobacco (and to a certain extent ecstasy
and intranasal cocaine) use, while intravenous illicit drug use
remains stigmatised. Many health care professionals sub-
scribe to this general opinion without realising that a double
standard is being perpetuated.

Attempts need to be made to address this so patients are
treated well by all the staff they come into contact with, not
just those who specifically work in the drug and alcohol
antenatal clinics. Standard local protocols and policies need
to be developed and followed by all staff to ensure that con-
sistent information and practical help is given to the patient.
Antenatal review by a paediatrician may be useful to provide
comprehensive and accurate details regarding neonatal
issues.

Confidentiality is a difficult issue to deal with when the
woman’s parents, relatives and particularly partner are
unaware of their drug-taking. Care is required in documenta-
tion and questioning style at antenatal visits, on the antena-
tal, labour and postnatal wards. This can become more
problematic when the baby requires admission to the special
care nursery with NAS. Often the partner or other relatives
request an explanation for such action.

Antenatal care

In the context of this paper, the aims of care and desired out-
comes should be clearly stated so that management guide-
lines reflect these goals and make them achievable. It has
been well documented that the most effective treatment for
pregnant addicted women is delivered in well-coordinated
multidisciplinary treatment settings.>6.10

Ideally, the multidisciplinary team would consist of experi-
enced midwives with an interest in this area and some
expertise in the drug and alcohol field, an obstetrician or
obstetric team, a psychiatrist or psychologist, a drug and
alcohol expert, social workers, a dietician and a paediatri-
cian to give consistent advice about the local policies with
regard to NAS and breastfeeding. To assist in communica-
tion, a team meeting before each clinic should be consid-
ered. The patient, who may have transport difficulties,
should see as many of these health professionals as appro-
priate at each visit. However, that may involve waiting
around for the whole clinic and may not be well received.
An effort could be made to ensure that ultrasound scans
are arranged for the same day as a scheduled antenatal
visit. Continuity of care with the same practitioners
enhances rapport, negates the need for the patient to
repeat her history to different doctors and midwives and
thus makes it more likely that the patient will be engaged
by, and retained within, the service.

Obstetric care

Thorough history-taking in a non-judgmental manner is
essential. This should include all the usual obstetric, medical,
surgical and social history, together with dose frequency
details of any and each specific drug used. The details
regarding drug consumption should be recorded at each
visit. The woman should also be asked whether her partner
uses drugs, whether she has ever injected and whether she is
a sex worker. The social history would include her housing,
employment and financial situation, levels of support and
the whereabouts of existing children. A prior history of hepa-
titis C, hepatic problems, bacterial endocarditis, valvular
heart disease, cerebrovascular accidents from emboli, any
previous abscesses or unusual infections and anaemia would
be obtained. Detailed examination would include general
appearance and wellbeing, dentition and oral hygiene, thy-
roid, cardiorespiratory to exclude respiratory infections, heart
murmurs and endocarditis, breast examination to exclude
lumps and to check for injection sites, upper abdomen for
liver and spleen, and fundal height. Assessment of the
antecubital fossa for needle tracts or tattoos used to cover
the needle tracts while taking the blood pressure would be
routine in this population. Awareness of the potential for
unusual infections in unusual locations, signs of physical
abuse, such as bruising, multiple injuries, skin infection, mul-
tiple sexually transmitted diseases, dermatitis artifacta or
other evidence of self-harm is required when caring for intra-
venous drug users. Referral to obstetric medicine and derma-
tology may be indicated depending on the individual
patient’s medical risk profile and presence of rash.

Routine antenatal investigations (full blood count, blood
group and antibody screen, rubella, syphilis, HBV, HCV and
HIV serology) are recommended. Screening for sexually
transmitted infections is indicated if the woman works in the
sex industry. If the woman is positive for HCV serology, HCV
RNA may be of value in accessing the patient'’s infectivity.
Interferon is contraindicated in pregnancy. Risk of vertical
transmission (which is 6% if she is also HCV RNA positive)
should be discussed with individuals before labour and
assessed by experienced obstetricians.

If nothing can be done to improve outcomes, during preg-
nancy may not be the best time for a woman to have a HCV
test, nor to find out that she is positive for HCV.'% If the
patient is HCV-positive, referral to a gastroenterologist or
sexual health clinic is worthwhile, depending on local policy.
Cholestasis of pregnancy can be difficult to distinguish from
deranged liver function tests associated with HCV positivity
in the third trimester.

The patient should be referred for a dental check up if this is
available locally. Many units in Australia do not have a dentist
available to provide free dental service. This needs to be
addressed. Preliminary results from as yet unpublished
research underway at the University of Western Australia
suggests that poor oral hygiene may be an aetiological factor
for preterm labour. Routine free dental care for these
patients would be more than cost-effective if preterm deliv-
ery is reduced and the costs of neonatal intensive care are
considered.
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Nausea and vomiting can be difficult to manage in patients
on methadone maintenance. In the acute phase admission
for rehydration and antiemetics is the cornerstone of man-
agement. Ongoing use of stemetil or maxolon is not recom-
mended owing to extrapyramidal effects that can occur.
Tropisetron or ondansetron wafers alleviate some of the nau-
sea, but they are expensive and not all hospital pharmacies
are willing to dispense them. Ranitidine is useful for nausea
associated with heartburn and reflux.

Constipation can be prevented and treated with aperients.
Stool softeners are well tolerated, whereas spasmodic agents
like senna (Senokot) can cause uncomfortable cramps.

Nutritional advice is useful in this regard. Vitamin, folate and
iron supplements and drinks with added nutritional factors
are regarded as being useful in this group of women.

Ultrasound scans for fetal growth and wellbeing are indi-
cated to exclude IUGR. These extra scans are justified given
the increased incidence of IUGR in this population. Fetal
monitoring in the third trimester with cardiotocography is
performed for obstetric indications only. There is no evidence
that antenatal cardiotocography improves the perinatal out-
come in this group of women if performed routinely. Such a
trial has never been performed.

There are no clear guidelines or recommendations about
indications for induction of labour in the literature. These are
related to individual obstetric risk factors. However, the com-
mon finding of IUGR especially in the chaotic user leads to a
high rate of induction of labour in this group of women.

Some women need additional support to attend appoint-
ments and in preparing for the home environment.

Drug liaison midwives in the UK link obstetric departments to
the local drug agencies, local GPs and social services, and this
model has proved highly successful.>6.197 Health visitors and
community midwives provide ongoing support post dis-
charge from hospital. This is a legal requirement in UK, and
may be a useful model in Australia.

Drug management

For opioid (mainly heroin) maintenance, it is necessary to
determine the appropriate dose of methadone to block with-
drawal and reduce craving.>® Hospitalisation will stabilise the
dose more rapidly, but this can be done as an outpatient. A
careful history of use of opioids within the previous 24 hours
will give some information as to the average dose of opioids
being taken on the street and the time at which the last dose
was taken. This is helpful in establishing the maintenance
dose and predicting withdrawal response. If the patient has
reported the last use of short-acting opioids over 6 hours ago
and is not showing significant signs of withdrawal, then it
can be anticipated that the withdrawal will be mild. If symp-
toms appear within 6 hours, then the withdrawal may be
more severe. Some research has shown that methadone
blood levels fall more rapidly in the later stages of pregnancy,
resulting in the onset of an abstinence syndrome before the

next dose of methadone.'%811" Increase the dose of metha-
done in late pregnancy to avoid this. Split doses may be con-
sidered.

If the patient is continuing to use intravenous drugs, she
should be advised about clean needles and syringes and not
to share mixing equipment. For those wishing to completely
withdraw, there is no evidence to support advising against it.

With regards to alcohol, most women are able to reduce
their intake during pregnancy. For those drinking heavily,
withdrawal can occur acutely in most cases without adverse
consequences. However, for those with chronic alcoholism,
withdrawal is likely to require sedation with benzodiazepines
to reduce the risk of seizures and provide symptomatic relief
from withdrawal symptoms. Disulfiram (Antabuse) is con-
traindicated in pregnancy. Vitamin supplementation may be
useful in this group.

Initiatives to encourage cessation of smoking have not signif-
icantly affected tobacco consumption in some studies,!?
whereas a Cochrane review evaluating interventions for pro-
moting smoking cessation during pregnancy showed that
some programs can be effective in this regard.’’3 It has been
suggested that nicotine patches are useful because nicotine
levels are lower than during smoking and other toxins such
as carbon monoxide are avoided.’™*

Psychological medicine

Psychological and pharmacological treatments are inter-
twined. Individual group and family counselling and provid-
ing strong psychosocial support systems are vital.
Intervention by psychological or behavioural therapy has
been shown to be beneficial to pregnant drug users.’> Psy-
chotherapy such as lifestyle change training, exercise, self-
help groups and relapse prevention methods may be useful.
Neither supportive psychotherapy nor relapse prevention has
been evaluated in pregnant women.

Dietician

Nutritional advice to help prevent and treat anaemia and
assistance with alleviating nausea, vomiting and constipation
associated with methadone maintenance or opioid depen-
dence is vitally important. If the dietician is not present in the
drug and alcohol antenatal clinic, the patient is unlikely to

come back on a day other than her allocated clinic day and
will miss this useful information.

Intrapartum care

It is assumed that any woman who is known to use drugs and
is in contact with health services would be encouraged to
attend hospital for the birth. Entering the hospital can present
problems in obtaining substitute medication, such as metha-
done, and, where women continue to inject, obtaining clean
injecting paraphernalia. Continued use can also present issues
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regarding pain management for women, who may be con-
cerned about receiving insufficient medication to control their
pain, or the potential for overdose if they continue to use
their drug of choice. Regional analgesia is generally preferred.
Women who use opioids will have a much higher tolerance
of painkillers and consequently need more to achieve an
effect. The need to disclose drug use to receive appropriate
pain management can lead to concerns about confidentiality
and again possible disclosure to family and friends.

All staff should ensure that they work with patients in an
objective and non-judgmental manner. Women'’s drug use
should be confidential and not discussed on open wards or
in the presence of family and friends. Obstetric management
is as for non-drug-using parturients. Analgesia and anaesthe-
sia is discussed in another trigger paper. Electronic heart rate
monitoring may show reduced variability if the patient is
using central nervous system (CNS) depressants, fetal (and
maternal) tachycardia if she has recently taken CNS stimu-
lants. Fetal heart rate decelerations are sinister regardless of
the substance of choice. Artificial rupture of the membranes
(ARM), the use of fetal scalp electrodes and fetal capillary
scalp pH measurement are all contraindicated in women
who are positive for HBV, HCV or HIV.

Postnatal/neonatal care

Women see a large number and wide range of professionals
in the postnatal period. This can become confusing if each
person’s remit is not clear to the patient. Standard antenatal
care involves ensuring that anti D and rubella are adminis-
tered as necessary. Contraception should be discussed and
supplied. In women known to have a chaotic lifestyle, long-
term progesterone-only methods are the most suitable, as
they do not require memory and organisation. However,

Model of care From Klee et al 2002:17

Mirena intrauterine contraceptive device (IUCD) (low dose
progesterone) may increase the risk of pelvic infection.

After birth, midwives should explain any risks associated with
breastfeeding.

Women should be made aware of where they can obtain
clean needles. Consult with the drug worker so that ade-
guate provision for the woman'’s withdrawal can be made.

In babies of opioid-dependent women, NAS usually presents
24 to 72 hours after birth. If the baby has NAS and requires
treatment, the baby will usually be kept in a special care
nursery and the mother may be able to stay until the baby is
ready to go home. Unless the baby exhibits withdrawal
symptoms, mother and baby should be kept together. A
potential source of longer term problems is going home,
especially for women who have poor social networks, social
networks which revolve solely around drugs, or no family
nearby.

Recommendations
From Klee et al 2002:107

¢ Increased monitoring of mother and baby, including a
prolonged hospital stay where necessary. Keep mother
and baby together on the postnatal ward where possi-
ble to improve bonding.

e All professionals involved explain their role to the
mother. Communicate effectively with each other and
share information.

e Support upon the return home from midwife and
health visitor would be the ideal. This is not available in
Australian model.

Stage of pregnancy

Key maternity appointments

Pregnancy confirmed

Referral to hospital multidisciplinary drug and alcohol clinic.

12-13 weeks Meet midwife. Midwife dates pregnancy and obtains detailed history including drug and
alcohol use
Test for hepatitis B and C viruses, HIV, syphilis
Dating scan with or without first trimester screening

19-20 weeks Fetal morphology scan. Meet obstetric staff in antenatal clinic

20-36 weeks Regular antenatal visits depending on need and obstetric, medical and social risk factors

36 weeks See clinic staff weekly from now if it is the first child or any problems. If not, return for birth
or one week after due date if overdue

Birth Discharge from hospital varies according to health of baby and whether it is first child and

whether the child develops NAS

First weeks after birth

Ideally, midwife visits at home every day for up to 10 days—if baby is not fully fit can continue

to visit for up to 28 days. Health Visitor takes over when midwife stops*

6 weeks after birth Visit GP

*UK model.
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Conclusion

Care of the substance-using pregnant women is complex,
difficult and often demanding. Providers must be aware of
these women's unique psychological and social needs and
the related legal and ethical ramifications.

The questions to be answered are:

¢ What is the most cost-effective, ethical way of identify-
ing substance-using (especially alcohol-using) pregnant
women?

¢ Which drugs are definitely teratogenic?

¢ What is the most appropriate intervention for opioid
dependence in pregnant women?

¢ How can we further reduce smoking in young women
and the pregnant population in general?

¢ What is the best model of care antenatally—"one stop”
clinic or for the patient to have to visit different days of
the week?

e What is the relevance of screening for HCV when we
cannot reduce vertical transmission? So the woman can
be referred for interferon postpartum?

¢ What are the indications for biophysical fetal monitor-
ing?

¢ What are the guidelines for induction of labour in this
population?

Appendix: Effects of specific drugs

e What is the best postnatal discharge and after care
model?

e How can we reduce relapse back into the mainstream
drug scene by 6 months postpartum?

In perinatal medicine, most significant trials are collaborative,
involving many centres in different countries. Thus, thousands
of patients can be recruited contemporaneously, allowing for
the multitude of determinants of perinatal outcome and
being sufficiently powered in answering the clinical questions
and avoiding type 2 errors. For example, to assess whether a
substance increases the risk of congenital abnormalities to
above the background risk of 3%, thousands of patients
using that one substance only would have to be recruited.
This may be logistically and ethically impossible.

This paper has addressed the effects of specific substances
during pregnancy on maternal, perinatal and neonatal out-
comes, identification of the pregnant substance user,
engagement and retention of these women within the ante-
natal care structure and the most appropriate treatment of
opioid dependence in pregnancy. There are very few ran-
domised controlled trials, hence no systematic reviews. So,
most of the available evidence comes from retrospective
cohort studies, case—control studies, case reports and review
articles rehashing and referring to the same studies, together
with their authors’ own opinions and experiences. At best,
the evidence of the studies reviewed varies from Level 2 to
Level 4.

1. Summary of the maternal effects of substance use in pregnancy

Hepatic Endocarditis

CNS Metabolic Renal with parental
Substance Abruption Damage ICH Acidosis Damage use
Alcohol + + - + + NA
Amphetamines (+) + + ? ? +
Barbiturates - + + ? ?
Benzodiazepines - + - ? ? ?
Cocaine + + + ? + +
Codeine - + - ?
Heroin + + + ? + +
Inhalants + - + + NA
LSD ? + - NA
Marijuana - =) - ? - -
Methadone + + - ? + +
Methamphetamines (+) + ? ? +
Morphine (+) + - ? + +
PCP ? (+) (+) ? + ?
Tobacco + =) - ? + NA
Talwin and Pyribenzamine (+) (+) (+) ? + +

("Ts and Blues")

NA not applicable. (+) data inconclusive but suggestive of a positive finding. (-) data inconclusive but suggestive of a negative

finding. ? Unknown. From Little et al 1998.116
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2. Summary of the perinatal effects of substance use in pregnancy

Other
Congenital Withdrawal Perinatal Documented

Substance IUGR Anomalies Syndrome Morbidity Syndrome
Alcohol + + + + +
Amphetamines + ?(-) + + -
Barbiturates + ?() + + -
Benzodiazepines 2(+) ?(-) 2(+) + R
Cocaine + + + + 2(-)
Codeine 2(+) (-) + + 2 (-)
Heroin + - + + R
Inhalants + + 2-) + +

LSD ? ) 2(-) ? ?
Marijuana + - - - +
Methadone + - + + R
Methamphetamines + - + + -
Morphine + ) + + -

PCP + ? + + ?
Tobacco + - - + R
Talwin and Pyribenzamine + ) + + -

("Ts and Blues")

NA not applicable. (+) data inconclusive but suggestive of a positive finding. (-) data inconclusive but suggestive of a negative

finding. ? Unknown. From Little at el 1998.116
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Discussant paper

23

Obstetric implications

Discussants: Helen Cooke and Catherine Maher

1. Identification Of crucial issues e Commencement of methadone as a means of control

e Team approach to care

e Continuity of carer

the drug use, avoiding the use of differing drug doses
and having the women available to receive ongoing

antenatal care.

2. Guidelines emerging

Guideline

Level of evidence
(NHMRCQ)

—_

. Drug-affected pregnancies should be recognised as high risk and treated as such

2. Abrupt discontinuation of benzodiazepines should be avoided

3. Women commencing on methadone or naltrexone should be warned of the need for

contraception as there is a likelihood that ovulation will return to normal

4. Antenatal care and pharmacotherapy treatment programs do make a difference

5. Detoxification or methadone maintenance should be used for all drug addicted pregnant

women

6. Neonates should be cared for in a special care nursery by staff familiar with the care of

neonatal abstinence syndrome

7. Any woman addicted to barbiturates and tranquillisers should be encouraged to withdraw

during the second trimester in a specialised withdrawal centre

8. Methadone should be maintained throughout pregnancy. In late pregnancy the dose may need

to be increased and split doses could be considered

9. Clinicians caring for drug-using women should be aware of the psychosocial clues, clinical

manifestations and complications of drug use

10. All pregnant women presenting for antenatal care should have a complete drug history taken

at the time of presentation

11.

Nicotine patches can be offered to help women stop smoking during pregnancy

12. At present, naltrexone implant cannot be recommended as pharmacological management of

opiate-dependence in pregnancy

13. Routine antenatal investigations (full blood count, blood group and antibody screen, rubella,

syphilis, hepatitis B and C and HIV serology) are recommended

Varying levels of evidence
for the usefulness of each
of these investigations
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3. Recommendations or

“good practice points” identified
(where insufficient evidence

for making a guideline, and
consensus may be expected)

It is advisable for women whose babies are at risk of
withdrawal symptoms to birth in a hospital with a neo-
natal special care facility.

There is no recommended “safe” level of alcohol con-
sumption during pregnancy and little is known about
the effects of social drinking, so most obstetricians and
midwives advocate complete abstinence in pregnancy.

Mothers maintained on methadone programs receive
more antenatal care, have longer gestations, larger
babies and fewer obstetric complications than
untreated mothers; however, outcomes are generally
not equivalent to drug-free pregnancies.

Methadone should be maintained throughout preg-
nancy to reduce the possibility of return to drug use and
in particular to reduce the risk of HIV and hepatitis C
virus (HCV) infection. Women on methadone mainte-
nance stay in more frequent contact with health care
providers.

The most successful treatments and best outcomes have
been found in institutions that offer high levels of con-
comitant psychosocial support.

Ongoing education should be provided for all maternity
staff regarding the identification of drug-affected
women, signs and symptoms of withdrawal and the
supportive care environment that can be provided.

Standard local protocols and policies need to be devel-
oped and followed by all staff to ensure that consistent
information and practical help is given to the patient.

Antenatal review by a paediatrician may be useful to
provide comprehensive and accurate details regarding
neonatal issues.

Confidentiality around documentation and questioning
in the presence of families and support people is
required at all times.

Care of the drug-affected woman should be provided
by a team consisting of midwife, obstetrician. Psychia-
trist or psychologist, drug and alcohol expert, social
worker, dietician and paediatrician.

To assist in communication, a team meeting before each
clinic should be considered.

Continuity of care with the same practitioner enhances
rapport.

All appointments for antenatal care, ultrasounds, etc,
should be organised for the same day whenever possi-
ble, to reduce the number of visits the woman requires.

Thorough history-taking in a non-judgemental manner
is essential.

Women should be referred for a dental check up if this
is available locally.

Constipation can be prevented with aperients. Stool
softeners are well tolerated, whereas spasmodic agents
can cause uncomfortable cramps.

Ultrasound scans for fetal growth and wellbeing are
indicated to exclude intrauterine growth restriction.

If the patient is continuing to use intravenous drugs, she
should be advised about clean needles and syringes and
not to share mixing equipment.

For women with chronic alcohol dependence, with-
drawal is likely to require sedation with benzodiazepines
to reduce the risk of seizures.

Nutritional advice to help prevent and treat anaemia
and assistance with alleviating nausea, vomiting and
constipation associated with methadone maintenance
and opiate dependence is vitally important.

Artificial rupture of the membranes (ARM), the use of
fetal scalp electrodes and fetal capillary scalp pH meas-
urement are all contraindicated in women who are
infected with hepatitis B virus, HCV or HIV.

Unless the baby exhibits withdrawal symptoms, mother
and baby should be kept together.
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24 Pain management in labour, delivery and the

postnatal period’

Acknowledgements :

There is a paucity of literature on the management of pain
relief in labour, delivery and the postpartum period in
women who have a tolerance or addiction to licit or illicit
substances. Most of the literature presented is from North
American journals and from papers presenting findings from
animal studies. Two papers have specifically addressed the
problems of providing anaesthesia and analgesia to the
“drug-abusing parturient”.".2 Another paper has addressed
the management of pain in the methadone-maintained
patient with a section specific to pregnancy.?

Analgesia in the postoperative period, particularly following
caesarean section, can be difficult to manage. This is com-
pounded by the failure of many clinicians to appreciate the
need for higher than standard doses in drug tolerant/depen-
dent/addicted women.3

There have been only a small number of published reviews
that address the treatment of acute pain in patients with
substance use disorders, and fewer have focused specifically
on perioperative pain management in opioid-dependent
patients.

Perioperative management of opioid-dependent patients is
challenging to anaesthetists, pain specialists, drug and alco-
hol specialists and surgeons alike.

The problem is to balance the rights of the patient and con-
cerns about safety, diversion and misuse.

Medical definitions

Chemical dependency: A physical and psychological habit-
uation to a mood or mind-altering drug.

Drug tolerance: Drug tolerance occurs when a subject’s
response to a drug (such as an analgesic or intoxicant)
decreases such that larger doses are required to achieve the
same effect.

Crave: 1. To have an intense desire for. 2. To need urgently.
3. To beg earnestly for; implore. 4. To have intense desire.

1 Discussant paper to the Pain management review paper was written
by Helen Cooke and presented at the Workshop by Catherine
Maher. The current pain management paper has been updated and
so the earlier discussant paper is not included here.

Reviewer: Joanne Ludlow

Brendan Orr and Michael Paech

Tolerance refers to the need to increase the dose of a drug
to maintain its initial effects.3 Addiction is a habitual psycho-
logical and physiological dependence on a substance beyond
one’s voluntary control. Addiction and drug craving are a
pattern of maladaptive behaviours, including unwarranted
preoccupation with non-therapeutic use due to craving and
continued use of the drug despite harm resulting from its
use. Tolerance and physical dependence are not “addiction”;
however, dependence or tolerance may become part of
addiction.* Opioid addiction is associated with down-regula-
tion of the hypothalamic—pituitary—adrenal axis. Opioids with
a rapid onset of action are believed to pose the greatest risk
of addiction in vulnerable individuals.>

In some cases, addiction has an iatrogenic cause, such as
inadequately managed pain relief after surgery or trauma; or
inappropriate prescription of opioids. Legitimate use of opi-
oid analgesics for treatment of chronic benign pain is also
contributory.

Tolerance or addiction to drugs or alcohol in pregnancy leads
to many problems for women; their babies; and for the
obstetricians, anaesthetists and neonatologists caring for
them.!

Identification of the substance-using patient in pregnancy is
important to optimise management and to prepare for
potential problems. However, up to 50% to 70% of sub-
stance-using women receive little or no antenatal care, and
some are not identified at all antenatally.® Risk factors sug-
gesting drug use in pregnancy include a lack of antenatal
care, smoking and preterm labour.”-¢ Lack of antenatal care
and assessment can also result in anaesthetic problems, par-
ticularly in the obstetric emergency situation, after trauma or
other medical emergencies.

In one obstetric cohort in the United States, 15% of preg-
nant women had positive urinary drug screens.® Drugs
detected were alcohol (50%), cigarettes (29%), marijuana
(6%), cocaine (1%) and other drugs (8%). Other commonly
used drugs include amphetamines, benzodiazepines, tolu-
ene-based solvents and caffeine. Polysubstance use is also
common.0
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General problems

Most patients (at least 70%) deliver vaginally, and most
pregnant women are unlikely to need a general anaes-
thetic. In one cohort of parturients who used illicit drugs,
23% used only nitrous oxide for delivery, whereas 77 %
required parenteral opioids and/or regional analgesia or
general anaesthesia.'!

Parturients addicted to substances not affecting opioid
receptors respond to standard doses of drugs such as pethi-
dine and morphine. However, in those stabilised on metha-
done, heroin-dependent, or in whom opioid receptor
density and function are altered by the use of cocaine,
regional analgesia is frequently requested during labour. Up
to 30% of women in tertiary level institutions deliver by
caesarean section, and this figure is higher in some private
obstetric facilities. For these women, there is a need to
address both the choice of anaesthesia for delivery, and
analgesia in the postpartum or postoperative period.

Factors to consider in substance-using women include a lack
of antenatal care, unstable home environment, poor diet and
the presence of untreated coexisting disease (e.g. cellulitis,
poor dentition, respiratory infections, endocarditis, untreated
abscesses). Other problems include difficult peripheral
venous access (often necessitating central line placement),
difficulty assessing women who may be intoxicated and
aggressive adequately; and unexpected adverse drug reac-
tions or drug interactions.

Particular problems are encountered in providing analgesia
to parturients who are being treated for their opioid addic-
tion with opioid antagonists such as naltrexone. The effects
of all these drugs on both mother and fetus must be con-
sidered when an anaesthetic is administered. Drug-depen-
dent women should be assessed by an anaesthetist in the
third trimester to discuss analgesic and anaesthetic options,
and so that preparation can be made for potential crisis
situations.

Nonsteroidal analgesics have no place in the management of
pain in labour or delivery, but are often useful in the postpar-
tum period.

Universal precautions should be used when handling body
fluids.2

Specific anaesthetic issues of
each drug

Cocaine

Cocaine is the alkaloid of the plant Erythroxylon coca,
endemic in South America.'2 The alkalinised form or free
base has better bioavailability, is known as “crack” and is
highly addictive.

Cocaine use can result in serious cardiovascular complica-
tions due to inhibition of presynaptic uptake of sympathetic
neurotransmitters, including hypertension, cardiac ischaemia
and arrhythmias. Pregnancy enhances the cardiovascular tox-
icity of cocaine,'® and both regional and general anaesthesia
may be associated with complications in cocaine users.* 1>

Cocaine-induced thrombocytopenia can contraindicate
regional analgesia or anaesthesia. Ephedrine-resistant
hypotension can lead to fetal bradycardia — phenylephrine
may be helpful in this situation.' Placement of the epidural
or spinal can be difficult in aggressive and/or intoxicated
patients.

Abnormalities in endorphin levels and changes in y and opi-
oid receptor densities occur in cocaine-addicted patients.
This alters pain perception so analgesia may be inadequate,
despite functioning epidural or spinal anaesthesia.®

Complications of general anaesthesia in cocaine-using
patients include hypertension, myocardial ischaemia and
arrhythmias.'” Isoflurane may produce cardiac arrhythmias, '8
and may potentiate the cardiac effects of cocaine by further
increasing catecholamine levels.’® These drugs should, where
possible, be avoided in cocaine-addicted patients. Prolonged
succinylcholine block in a cocaine-using patient has also
been reported.20

Amphetamines

Amphetamines are non-catecholamine sympathomimetic
drugs that resemble noradrenaline. Methamphetamine and
its analogue MDMA (ecstasy) are the most commonly mis-
used amphetamines. Their more serious side effects mimic
the cardiovascular effects of cocaine use — hypertension,
myocardial ischaemia and cardiac arrhythmias. Cardiac
arrest has been reported after both general and regional
anaesthesia.?"

Isoflurane and ketamine should be avoided where possible
because of their catecholamine-related effects.

Acute use of amphetamines increases the minimal alveolar
concentration of volatile inhalation agents,2° and chronic
ingestion decreases the requirement for general anaesthetic
agents.22

Psychedelic effects of MDMA may affect patient behaviour
and interfere with safe placement of regional blocks.

Opioids

In opioid-dependent patients, effective analgesia requires
careful attention to clinical and pharmacological principles.2
Symptoms of opioid withdrawal can be treated with non-
opioid medications such as clonidine, doxepin and diphenhy-
dramine.23
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To avoid acute opioid withdrawal during labour, opioid
replacement must be continued in addition to the required
analgesia.2* Regional anaesthesia may be safely used in
opioid-addicted women provided there is no other contra-
indication. An increased incidence of spinal, epidural and
disc space infection in intravenous addicts has been
reported irrespective of the type of anaesthesia selected.?>
HIV positivity is not a contraindication for regional anaes-
thesia.2®

Methadone

Methadone is a synthetic opioid with a half-life of 12 to
100 hours. Oral administration provides ready and reliable
absorption, with none of the serum peaks and troughs
associated with intravenous heroin use. Methadone blocks
cravings for 24 to 36 hours. It includes an isomer that is an
antagonist at the N-methyl-p-aspartate (NMDA) receptor.
NMDA-receptor antagonism reverses opioid tolerance, and
this effect may explain the unexpectedly high analgesic
potency of methadone when it is administered to patients
who are receiving another p opioid receptor agonist.?
Tolerance to respiratory depression is beneficial and allows
the dose to be greatly increased.

Common problems in the management of pain in patients
on methadone include the assumption that the dose taken
for maintenance is sufficient to provide adequate analgesia;
that the usual daily dose of methadone should be omitted
while the patient is in labour; and that giving another opioid
with the methadone may precipitate respiratory depression.
If the methadone-dependent patient is in pain, aberrant
drug behaviours may occur. The administration of opioid
antagonists is contraindicated in labour, delivery and the
postpartum period.

The dosage for analgesia should be titrated to effect.3

Solvents

These encompass a range of substances, including organic
solvents and volatile agents that affect the central nervous
system. Acute respiratory distress, increased airway resis-
tance, pulmonary hypertension and liver toxicity have been
reported in parturients exposed to solvents.?” Glue sniffing
can cause a unigue distal and proximal tubular acidosis.?®
Distortion of perception to sensory stimuli, loss of coordina-
tion, nausea, headache and vomiting and respiratory com-
promise are possible effects of vapour sniffing. Neurological
examination should be performed before initiating anaes-
thesia to detect any sensory or motor deficit.2?

Tobacco

Because of the problems associated with smokers undergo-
ing general anaesthesia, such as bronchospasm and postop-
erative pulmonary complications, regional anaesthesia seems

particularly suitable for pregnant women who are smokers.
Cigarette smoke causes abnormalities in mucous production
and ciliary transport and small airway dysfunction.3° Four to
six weeks absence from tobacco smoke is needed to
decrease postoperative respiratory morbidity to that of a
nonsmoker."

As little as a few days of abstinence can improve muco-
ciliary function. It has been documented that levels of carb-
oxyhaemoglobin decrease toward those of nonsmokers
after 48 hours of abstinence. In addition to respiratory con-
sequences, cigarette smoke may affect hepatic microsomal
enzymes and alter the metabolism of intravenous general
anaesthetic drugs.!

Alcohol

Pregnant patients with a history of alcohol misuse can
present at labour and delivery with a multitude of prob-
lems. Acute intoxication increases the risk of maternal pul-
monary aspiration and fetal distress. Acute withdrawal
from alcohol can cause nausea, vomiting, tachycardia, dys-
rhythmias, hypertension, delirium, hallucinations, seizures
and cardiac failure.3' Symptoms of acute withdrawal occur
6 to 48 hours after cessation of alcohol consumption,
although delays as long as 10 days have been reported.’

Regional anaesthesia can be safely administered in an alco-
hol-dependent parturient provided coagulopathy, neuro-
pathy and infection are absent. If general anaesthesia is
required, the presence of hypoalbuminaemia or cardiac fail-
ure will require appropriate dose adjustment of induction
agents. Aspiration risk is increased because alcohol
increases gastric acid secretion and decreases protective air-
way reflexes. Chronic alcohol intake does not alter the
requirement, pharmacokinetics or pharmacodynamics of
thiopentone.32

Conclusion

Substance use can result in many obstetric problems and
complications, which can be confused with pregnancy
complications. It is essential for obstetricians, general prac-
titioners and midwives to identify the substance-using
patient and then cooperate and communicate well to opti-
mise the care of these vulnerable patients. This requires a
high index of suspicion combined with non-judgemental
questioning of patients. Improved techniques in drug
detection have enabled more accurate diagnosis of drug
use.

Early antenatal referral for anaesthetic review is recom-
mended to plan anaesthesia and analgesia for such
patients. For acute admissions where no antenatal care has
been accessed, a high index of suspicion for the possibility
of illicit drug use should be maintained.
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25 Early childhood years'

The pathways to substance use in young people involve a
complex interplay (against a background of developmental
maturation) between individual biological and psychological
vulnerability, familial factors and broader societal influences.'
The latter include attitudes towards the role of drugs and
their use within peer groups at school and the neighbour-
hood, the level of connectivity between people within a
community or school setting, the support community groups
provide to parents, particularly those who are vulnerable
because of adversity experienced in their early life.2 Other
upstream (“structural”) factors include societal attitudes to
the value of children and understanding of their needs, atti-
tudes and policies related to income distribution, and, in
countries with significant Indigenous populations, policies
and practices related to the response to trauma arising from
previous dispossession and conflict.3 Ease of access to drugs
also plays an important part, although this issue will not be
further explored in this paper.

A life-course trajectory that results in ongoing substance mis-
use as an adolescent or young adult is one of several adverse
outcomes of developmental health and wellbeing gone
awry. It is a consequence of the biological embedding* of
less than optimum early life experience that leads to an
underlying inability to self-regulate behaviour.> Other adverse
outcomes include disruptive behaviour and juvenile criminal-
ity, relationship difficulties marked by violence and early
unprotected sexual experience, and poor academic achieve-
ment, which follows a lack of readiness for school and in
turn results in increased risks of non-engagement with the
paid workforce.

As with many other poor developmental health and wellbe-
ing outcomes, not only are the personal consequences dev-
astating in terms of personal satisfaction, achievement and
happiness, but the effects on family and society are often
painful, destructive and expensive. Downstream treatment is
resource intensive and often of low efficacy because of diffi-
culties clients have in engaging with and maintaining contact
with service providers for the duration of treatment. Further,
poor motivation frequently undermines adherence to treat-
ment.

For these reasons, there is growing interest in exploring the
applicability of intervening earlier in the life course, before
substance use becomes entrenched, using a mix of family,
school and broader social policy interventions that have been
shown to be effective in reducing the risks of other adverse
developmental health and wellbeing outcomes. Some of
these initiatives need to be directed at the whole population

1 This paper was reviewed at the Workshop by Dr Sheila Knowlden.

Reviewer: Graham Vimpani

(universal strategies); others are more appropriately targeted
at groups that are particularly vulnerable.

The relevance of biological
embedding to the evolution
of substance misuse

There is increasing evidence from animal and human studies
that adverse biological, psychological and relationship experi-
ences in pregnancy and early life can have long-reaching
consequences for physical and mental health and wellbeing.
The work of Barker® and others’-8 is providing increasingly
strong evidence for the fetal origins of adult disease; babies
with low birth weight for gestational age are at increased
risk of early mortality and conditions such as obesity, cardio-
vascular disease, type 2 diabetes, and renal disease. Stress in
pregnancy and early life is associated with increased risks of
later dysfunctional immunological and stress-response sys-
tems,? with evidence in medical imaging studies of subtle
anatomical changes in brain structure, particularly in the hip-
pocampus,'© a part of the brain concerned with memory
storage.’’ The initial bonding and attachment relationship
between infants and their primary carers establishes a tem-
plate that affects expectations of other relationships; incon-
sistent and unpredictable parental responses to an infant’s
cues provide a predisposition towards mistrust.'213 Unre-
sponsive parenting is related to later depression, whereas
coercive authoritarian parenting tends to result in escalating
cycles of challenging behaviour and an inability on the child’s
part to learn to self-requlate.’ The capacity for self-regula-
tion is a foundational skill that underpins attention, learning
and individual and group behaviour.’> Poorly self-regulated
children tend to do badly in academic tasks and in peer
group activities requiring cooperation. Academic failure and
subsequent disconnection from school poses increased risks
for adolescent substance use.'®

Clearly, not all children are equally susceptible to adverse
environmental experiences. The resilience of some children
raised in adversity is related to personal psychological and
emotional factors, family and social supports.’” Recent work
in mice,’® rhesus monkeys,' and humans2® highlights the
importance of gene—environment interactions. Children with
genetic variation in serotonin metabolism are more prone to
depression and suicidality when confronted with adverse life
events than others.20
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Children exposed to repeated or severe trauma or violence in
early life learn to see the world as unsafe and unpredict-
able.2! Recurrent or severe trauma affects the organisation of
the brain’s stress response systems, involving the hypotha-
lamic—pituitary-adrenal axis and the sympathetic nervous
system (norepinephrine).2223 Neural pathways frequently
used—including those that mediate the stress response sys-
tem—are more easily activated, such that traumatised chil-
dren whose often unconscious memories of trauma are
triggered by circumstances that remind them of the original
event are more likely to progress quickly to a state of fear or
terror, and lash out impulsively and uncontrollably at others
whom they perceive as threatening, indicative of their hostile
attribution bias.2' Interestingly, the pathways and neu-
rotransmitters involved in stress response mechanisms are
those used by some drugs.2* An entrenched pattern of sub-
stance use may follow the discovery of symptomatic relief
during initial experimentation.

The extent to which early life trauma, including exposure to
parental substance use, affects health and wellbeing out-
comes in later life is demonstrated by the findings of the San
Diego Adverse Childhood Experiences study,2> which
showed that members of a large cohort (17 000) of adults
who could recall being abused, exposed to family violence,
parental substance use or mental illness as children were at
markedly increased risk of a range of physical and mental
health problems, high risk behaviours, substance use them-
selves, and less satisfactory employment experience in their
adulthood.

Children born to parents who misuse substances, particularly
opiates, are exposed to both biological and psychological
risks. First, they are likely to experience the neonatal absti-
nence syndrome, marked in the acute phase by tremors, irri-
tability, and abnormal sleep patterns,2® and in the longer
term by cognitive performance deficits, negative emotional
tone and deficient play strategies. These features make it
more difficult for mothers to read their infants’ cues and con-
sole them, which in turn makes them feel less competent.
Second, they are likely to encounter less responsive parenting
as a result of their mother's behaviour. Women whose
responsiveness is blunted by opiates or other substances are
less able to respond contingently to their infant’s cues. More-
over, many of these women have personality difficulties or
disorders and mood disorders that interfere with adaptive
and effective parenting. These women have been character-
ised as egocentric with a narcissistic orientation towards their
children, perceiving them more negatively, being less atten-
tive to their cues and more rigid and overcontrolling in their
parenting styles.27.28 Some are overtly depressed, and others
meet criteria for borderline personality disorder. The extent
to which these negative parenting attributes are a direct
result of parental substance use, comorbid mental health
problems, or a response to other environmental stressors
such as poverty has been questioned.?® Regardless of which
causal pathway is dominant, children cared for by parents
with substance use disorders are at increased risk of disorga-
nised attachment.

A recent review of Parenting Information Programs in Austra-
lia by the Centre for Community Child Health and the Victo-

rian Parenting Centre postulated that parental adaptability is
the defining characteristic of effective parenting.3° Using this
framework, it is clear how children growing up in house-
holds where parents are affected by substance use are at risk
of maladaptive parenting, either because of the challenges
they pose for their parents as a result of their own biological
fragility, or because of limitations in the parents’ capacity for
adaptability.

Poverty also creates stress and impairs parents’ capacity for
responsive parenting. It is associated with a higher preva-
lence of disorganised and insecure attachment3' and coer-
cive parenting styles32—features that are associated with
higher risks of later disruptive behaviour disorders, particu-
larly conduct disorder in children and young people. This in
turn may progress to antisocial personality disorder in young
adults33—a well-established risk factor for substance use dis-
orders.2’

Rationale for intervention

It is clear that there are entry points to preventing an
acquired pattern of substance use at various points along
individuals’ developmental trajectories as well as through the
social systems of which they are a part. During infancy, the
effect of all social systems is mediated through caregiver—
child relationships. Circumstances at birth and in early life lay
a foundation for subsequent developmental trajectories.* For
example, children who are poorly attached in infancy or who
demonstrate early onset of severe aggressive behaviour are
at greater risk of poorer outcomes through adolescence.34
But homeostasis can also be threatened in middle childhood
or adolescence by peer pressure, unhealthy school environ-
ments or dysfunctional crime-prone neighbourhoods where
low levels of collective supervision of young people is pro-
vided, increasing the likelihood of criminal behaviour, includ-
ing substance use.3> Although intervening early in life is
important (by reducing the cumulative effects of biological
embedding?), intervention early in later pathways that lead
to subsequent problems is also important.36 For example, the
subsequent savings (through reduced crime) on an invest-
ment that is based on multisystemic therapy for first-time
juvenile offenders has been shown to be around 45 : 1.37

Transition to parenthood is a crucial touchpoint in life-course
development3® that provides unrepeatable opportunities for
parental change and growth, particularly for parents who
have suffered adversity in early life. Strategies such as sus-
tained home visiting by nurses to first-time teenage parents
from early pregnancy through to the end of the second year
are consciously bigenerational in their design.3® They aim to
address the young parents’ needs by enhancing their self-
efficacy and life skills, such as problem solving and self-requ-
latory capacity, as well as increasing adaptability and flexibil-
ity in their parenting role, enabling them to be more
perceptive (“tuned in”) and responsive (“staying in synch”)
to their child,3° with a secondary benefit for infants of
improved attachment and reduced risks of subsequent
behaviour problems related to poor self-regulatory skills.4°
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Upstream approaches to intervention are also important in
reducing mediating risks that increase the likelihood of sub-
stance use in young people. These include addressing the
way income and wealth is distributed in society. Literacy
levels within society are related to income distribution gra-
dients, with more unequal societies likely to have more
uneven distribution of literacy.! Literacy at school entry
predicts subsequent academic performance. Lower literacy
creates greater risks of academic failure and early school
leaving, factors that are in turn associated with increased
risks of substance use.'®

Coercive parenting patterns are often transmitted across
generations and reflect a lack of understanding of children’s
needs and capacity. Community misunderstanding of young
children’s needs is not confined to people with low socioeco-
nomic status. Hertzman (personal communication, 2004) has
noted two contrasting, paradoxical but widely held adult
beliefs about young children—believing them to be both
more and less capable developmentally than they actually
are. On the one hand, many parents believe that crying
infants are using their crying deliberately to manipulate their
adult caregivers; on the other, they believe that the preverbal
child is incapable of real learning. Zilibowitz and Blick’s bril-
liant parenting video “Getting to know you” (2003)*2 was
the direct outcome of an attitude Blick experienced among
her well-educated middle class peer group—that babies
younger than 3 months were uninteresting because commu-
nication with them was impossible.

Cultural values, such as the relative place and value of chil-
dren in society in comparison with their parents’ rights to
self-actualisation through creative work,*3 and neighbour-
hood cohesiveness and safety3> are also critically important
distal causal influences. For example, although high quality
child care is of particular benefit for children from low
income families,** there is a justifiably growing level of con-
cern among early childhood advocates in Australia about the
quality of much that is on offer—both in terms of staff : child
ratios for young children and the status, remuneration and
level of training of carers®®—and its capacity to provide a
level of care that approaches the best that can be provided in
nurturing, responsive, sensitive and attuned parent-infant
relationships.

There are real dangers that in an increasingly commodified,
individualistic and fast-paced world, where control over one’s
environment and time use is essential to survival, that the
value of love, particularly between parents and children, as a
“structural determinant” of wellbeing becomes neglected.
The risks are enormous, as Kali Wendorf argued recently:#6

Love is a brain gestalt, created, nurtured, developed
and supported by close intimate physical and emotional
contact, especially in the baby and toddler stages of
life. It develops through a process called bonding and
attachment. Children’s earliest experiences of birth,
affection, touch, movement, breastfeeding and physi-
cal closeness all profoundly influence their ability
throughout life to manage emotion, experience pleas-
ure and empathy and to appreciate beauty. How we
are cared for and loved affects the early ‘wiring’ of our

brain in infancy because it translates into neurological
patterns that set the patterns of our behaviour and
how we relate to others and ourselves—for the rest of
our lives. Although this information is widely under-
stood and unquestioned in some academic and profes-
sional circles, it is filtering all too slowly down into a
highly defensive and sceptical public.

In Australian Indigenous communities, the continuing grief
and trauma resulting from the loss of traditional lands and
cultural practices as a result of colonisation, past policies of
child removal, and the destruction of traditional governance
arrangements within Aboriginal communities are an ever
present cultural reality that plays out in some of the worst
developmental health and wellbeing outcomes in advanced
industrial societies—noticeably worse than the experience of
Indigenous peoples in New Zealand or North America.*’

Interventions that affect upstream determinants have univer-
sal implications—not only do they benefit the health and
wellbeing of the whole population (as in the case of literacy),
but, because the causal pathways leading to different mani-
festations of poor developmental health and wellbeing are
interconnected, they are likely to have widespread ramifica-
tions across its many dimensions: improved literacy, school
retention, behaviour, later mental health and career experi-
ence.*® However, courageous political leadership is often
required to move ahead of the understanding of the general
population—as has been the case with increasingly restrictive
policies to reduce smoking in many western societies.

Evidence for effectiveness of
early intervention

There is compelling evidence of the effectiveness of a range
of school-based interventions in primary and secondary
schools for children and young people at risk of substance
use. Although there is also strong evidence of the effective-
ness of a range of universal and targeted child and family-
centred preventive interventions in improving developmental
outcomes for vulnerable infants and young children, their
utility in families where parental substance misuse exists is
less certain. There has been very little consideration in the
substance use literature to the potential effect of social poli-
cies designed to improve developmental health and wellbe-
ing on substance use.

Social policies designed to enhance
developmental health and wellbeing

Academic research traditionally has been undertaken in disci-
plinary silos, with little interaction between researchers from
different disciplines. Government policy has also been devel-
oped in silos. Insufficient consideration has been given to
effects, other than economic, of policies developed in one
portfolio on another. In the past decade, however, increasing
attention has been given to the importance of whole-of-gov-
ernment policy responses to complex human issues such as
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demographic change,*® the deteriorating quality of neigh-
bourhood life in socioeconomically disadvantaged and
regional communities,>® and the wide social gradients that
exist in readiness for school®! and substance misuse.>® But
whole-of-government approaches are increasingly recogn-
ised as the public administration of the future.

Whole of government is the public administration of
the future. It offers links and connections to the global
community of ideas, knowledge and understanding
essential ... to face the governance challenges of the
21st century. It extols team-based approaches to solv-
ing the wicked problems that are endemic to public
policy.4?

Likewise, in the academic arena, the adverse consequences
of the reductionist approach to scientific endeavour are
increasingly being recognised,>? and new collaborations
that bring together new cross-disciplinary partnerships of
researchers are emerging and being supported by innova-
tive funding strategies of government research bodies, such
as the Australian Research Council.>3 For example, the Aus-
tralian Research Alliance for Children and Youth recently
received funding from the Australian Research Council for
an innovative program of cross-disciplinary research that
brings together all three sectors in an innovative program
of research, policy development and practice to enhance
the health, wellbeing and development of young people.>*
Policymakers, program developers, researchers, evaluators
and practitioners frequently inhabit different worlds,
between which misunderstanding and breakdowns in com-
munication are rife.>> It is to facilitate an improvement in
these relationships, and their effectiveness, that the Austra-
lian Research Alliance for Children and Youth was estab-
lished in 2001. New planning tools also facilitate the
integration of research and practice wisdom into policy
development and its evaluation.>®

Regrettably, preventive substance use strategies have often
been developed in isolation from other policies and pro-
grams designed to enhance developmental health and well-
being outcomes. People concerned with the development of
generic early intervention strategies frequently fail to con-
sider issues related to their application in the special circum-
stances of families with substance use problems, whereas
people working in the substance use area sometimes do not
incorporate established principles of successful early inter-
vention into programs that are developed.??

Prenatal, infancy and early childhood
interventions

Various home- and centre-based strategies to support fami-
lies with young children have been shown to be cost-effec-
tive investments in improving some developmental outcomes
for some children under some conditions. For example, dis-
advantaged children’s involvement in high quality childcare
and early childhood education results in improved subse-
quent academic attainment and school participation.>7->%

Home visiting to support parents in their parenting role is
increasingly advocated as an early intervention strategy in
Australia (Families First),®0 North America,®'63 and Britain.t4
But a comprehensive analysis of the literature makes it clear
that home visiting is no magic bullet.6> As there is only lim-
ited evidence of its effectiveness in families where parental
substance use is problematic,%667 caution is necessary in
assuming that the successes are applicable to this group of
women, many of whom are not first time mothers.

There are other reasons for caution. First, Olds and col-
leagues, 526869 whose work is generally regarded as the most
rigorous, long-term experimental investigation of profes-
sional home visiting yet undertaken, have shown its success
is conditional on who does the visiting, who is visited, the
content of the visit, and the nature of the relationship estab-
lished between the visitor and person visited. Their research,
which is confined to first-time mothers, found that the cost-
effectiveness of the program could best be demonstrated for
women who were poor, single and teenage, where program
costs were outweighed (by a ratio of 5: 1) by subsequent
savings to government over the first 15 years of the child’s
life in terms of reduced welfare dependency and crime,
increased earnings and taxation. Although most savings
resulted from better maternal outcomes, reductions in crimi-
nal costs occurred for both mothers and their offspring.70
The costs of intervention in other first-time mothers were
evenly balanced with subsequent savings.

Olds et al found that nurses achieved better results than
paraprofessionals,®8-6? a finding supported by recent findings
from the evaluation of the Healthy Start program in Hawaii,
where Duggan et al found no evidence of improved out-
comes in home-visited women, a failure that was in part
attributed to a lack of fidelity to the program method by
home visitors.®> Olds et al have recognised the importance of
the visitor establishing a successful, mutually respectful part-
nership with the person visited that incorporates constructiv-
ist adult learning principles which promote clients’ growth
through their “zone of proximal development”,”" and the
use of enabling techniques such as scaffolding, motivational
interviewing, and modelling. However, the development of
an agenda for change by the nurse in partnership with the
mother, which starts with the parent’s “heart’s desire”—the
starting point for change that the parents want to see hap-
pen in their life—is an essential precondition for success.”?
Olds’s nurses do much more than simply provide emotional
and practical support for mothers.

In contrast to the cautionary findings of Olds et al, studies of
paraprofessional home visiting undertaken as part of Early
HeadStart—an intervention program for socioeconomically
disadvantaged, predominantly African-American families
with children younger than 3 years—found noticeable
improvements in mothers’ engagement and attunement to
their infants over the course of a sustained home visiting pro-
gram.”3 Brief home-based interventions by developmental
psychologists designed to improve impaired attachment—
which is more prevalent in lower socioeconomic groups—
have also been shown to be effective in several studies,”4 but
their applicability to families where parents have a substance
misuse disorder is unknown.

PAGE 162 Background Papers to the National clinical guidelines for the management of drug use during pregnancy, birth and the early development years of the newborn



Paraprofessional home visiting, particularly by peers, has
been shown to be of some benefit for some women, includ-
ing women who have a substance use disorder. The Commu-
nity Mothers Program in Dublin found sustained beneficial
effects on parenting skills and maternal self-esteem 7 years
after volunteer mothers had provided sustained home-based
support during the child’s first year for first-time parents in
mothers. Subsequent children of visited mothers also had
higher immunisation rates.”>’® Three promising but small
randomised controlled trials of postnatal home visiting using
paraprofessionals,®667.77 including reformed addicts who
had been drug-free for 5 years, were effective in reducing
the mothers’ drug use and improving their children’s devel-
opmental outcomes. These findings resonate with other
studies of successful peer-led interventions (e.g. asthma pre-
vention and drug education programs in high school stu-
dents).”8

Importantly, although volunteer home visiting is advocated
frequently for needy families,° high quality evidence derived
from randomised controlled trials is limited and is an area of
research sorely needed given the growth of government-
funded volunteer home visiting programs in some countries,
including Australia. Such data as are available are mostly
confined to descriptive and qualitative studies.”®

Multimodal population-based interventions for disadvan-
taged infants and toddlers that include home- and centre-
based initiatives, such as Early Head Start in the US, have
been found to have significant benefits with overall effect
sizes on cognitive ability of between 0.15% and 0.20%.8° In
population terms, such gains are of considerable signifi-
cance.

Interventions in the preschool years

Early preschool (12-15 hours per week) combined with
home visits is effective in reducing later onset criminal behav-
iour and substance use. One of the best known programs is
the Perry Preschool project, which offered four half-days of
structured preschool experience combined with weekly
home visits over 2 years for disadvantaged 3- and 4-year-old
children. Improved outcomes in criminal behaviour and con-
duct disorder were observed over the children’s adolescent
and young adult years.8" Cost-benefit analyses of this pro-
gram over 27 years suggest returns of more than $6 for
every $1 invested.

Behavioural family interventions also have benefits in univer-
sal, selective and indicated settings.82:83 The intensity of the
program is tailored to the needs of the client group, with
more intensive programs being offered to higher risk catego-
ries of parents such as substance users.

These programs are directed at improving parenting skills,
and in particular, reducing the pattern of coercive parenting.
They include self-control training for parents, parent
enhancement therapy directed at issues such as self-esteem,
marital adjustment, and social problem-solving skills. Strate-
gies such as role playing and modelling are used to impart
principles of behaviour management, not just skills.

The effect size of these programs is very large (0.86), with
two-thirds of participants showing improvement in targeted
behaviours. The cost is modest: 20 hours of group interven-
tion with parents of young children. Programs can also be
offered individually. Behavioural family interventions are suc-
cessful in enrolling around two-thirds of those eligible,
whereas Olds et al achieved enrolments of around 85% of
eligible first-time mothers.52 Loxley et al concluded that there
is limited evidence for the effectiveness of these programs in
non-Anglo-Australian or Indigenous cultural groups.'®

Serketich and Dumas undertook a large meta-analysis of
such programs.®* They noted that there was poorer compli-
ance with these programs among high-risk groups with
higher risk of improvements not being maintained. However,
these authors concluded that the “average child whose par-
ents participated was better adjusted after treatment than
80 per cent of children whose parents did not participate”.

Catalano et al described a promising 1-year follow-up of a
family-focused intervention (Focus on Families) targeted at
methadone-treated parents that aimed to reduce parents’
drug use and reduce children’s initiation of drug use.8> The
intervention supplemented methadone treatment with 33
sessions of family training combined with 9 months of
home-based case management. Seventy-four per cent of
assigned families were actively engaged in the intervention,
and at the 1-year follow-up, parents involved in the interven-
tion showed increased problem-solving skills in drug-related
role play situations. They also noted that more rules were
defined in their households, domestic conflict was less fre-
quent, drug use was lower than among controls, and there
was less contact with deviant peers. However, there was little
change noted in children’s behaviour or attitudes.

A recent Australian program with promise is the Parents
Under Pressure program, a multicomponent family-focused
intervention provided over twelve 90 minute sessions in the
parents’ home. Parents of children with a mean age of 45
months were recruited from attendees at a methadone
maintenance clinic. The program was designed to improve
child behaviour, decrease parental stress and improve family
functioning in methadone-maintained families by targeting
affect regulation, mood, views of self as a parent, drug use
and parenting skills. Nine of the families in this small trial
completed the program, and eight were recontacted at 3
months. All reported significant improvements in three
domains: parental functioning, parent—child relationship, and
parental substance use and risk behaviour. In addition to the
changes in family functioning, most families reported a
decrease in concurrent alcohol use, HIV risk-taking behav-
iour, and maintenance dose of methadone. A larger ran-
domised controlled trial is planned.

Interventions for primary school children

Loxley et al reviewed a range of family intervention programs
where parents, children and other family members receive
information, instruction or therapeutic assistance together to
encourage healthy family development in settings such as
schools or family service centres.'® These programs may be
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targeted (for example at families where substance use is
problematic or when children are failing at school) or univer-
sal. They often bridge the transition from primary to high
school. They are more expensive than parenting education
programs and can be less effective when contagion effects
occur in groups involving children or young people with
behavioural problems. Targeted program examples include
Families and Schools Together (FAST)®7 (which has been tri-
alled in Victoria), Opening Doors,28 and Focus on Families.8>
Universal approaches include Project Northland in Minne-
sota,®? and lowa’s Strengthening Families Program (ISFP).%°

The Positive Parenting Program (Triple P),83 which has been
implemented widely in Australia and elsewhere for parents
of preschool children, has also been implemented for parents
of primary school aged children. Parents are targeted
through a variety of community settings such as general
practitioners and other primary care services. The program
appears effective in affecting substance misuse risk factors,
including childhood behaviour problems. Triple P also incor-
porates selective level interventions for families with children
experiencing behaviour problems. Outcomes in reducing
youth substance misuse are unknown.

Preparing for the Drug Free Years (PDFY)?! is an example of a
universal prevention program targeted at parents of pre-ado-
lescents (aged 8-14 years). It has been subjected to several
large dissemination and effectiveness studies across 30 states
of the US and Canada, involving 120 000 families. It is based
on the social development model, an integration of social con-
trol, social learning and differential association theory. The
model emphasises the role of bonding to prosocial family,
school and peers as protection against the development of
conduct problems, school misbehaviour and substance use. In
five 2-hour sessions, PDFY seeks to increase opportunities for
involvement and interaction between parents and children,
teaches parents and children to resist peer pressure (using cog-
nitive behaviour techniques) and refuse to engage in inappro-
priate behaviour, and increases rewards for prosocial
behaviour through practising consistent and contingent family
management and managing and reducing family conflict.

PDFY has been widely disseminated in different cultural
groups and settings. An extensive evaluation has demon-
strated fidelity of those providing the program to the core
concepts, and significant overall improvement in interven-
tion-targeted parenting behaviours, general child manage-
ment and parent—child affective quality for both mothers and
fathers.92.93

The relevance of PDFY (which is particularly effective in
reducing youth alcohol use in the US) to the Australian con-
text remains to be demonstrated. It is unclear at present
whether more specific parenting education programs focus-
ing on substance use are more effective in preventing sub-
stance use than generic programs such as Triple P.16

Interventions in the high school years

Interventions in this age group include social marketing strat-
egies directed at young people or parents, group-based and

other parent education strategies, and school-based drug
education. The latter often incorporates a broader range of
strategies aimed at altering the school organisational climate
and broader community intervention strategies involving par-
ents and other people significant to young people.

Social marketing campaigns have been implemented by the
Commonwealth and state governments in Australia and are
aimed at encouraging and assisting parents to communicate
with adolescents about alcohol and drug use. Additionally,
group-based universal parent education programs targeting
parents of adolescents have had some success in the US4
and Australia.?> The Parenting Adolescents: a Creative Expe-
rience (PACE) program? involves facilitated groups using
adult learning principles based on a curriculum addressing
adolescent communication, conflict resolution and adoles-
cent development. An evaluation was promising in showing
a reduction in family conflict, improved maternal care, and a
halving of the risks of adolescents transitioning to polydrug
use, as well as positive effects on a wider group of families
not participating in PACE. Unfortunately, intervention and
control groups were not randomly assigned.

Social marketing strategies have also been targeted at young
people. Loxley et al concluded that, although mass media
campaigns can convey important messages to young people,
there is little evidence that simple “one off” media cam-
paigns can alter the long-term development of drug use in
the young; mass media strategies are most likely to be effec-
tive when combined with school-based health education or
community mobilisation.'®

There have been four major recent reviews of school-based
drug education programs conducted in Australia.’®26-%8 The
consensus between these authors is that effective substance
use programs in schools should:

e be research-based and theory-driven
e deliver consistent and coherent messages

e present developmentally appropriate and balanced
information

e provide resistance skills training (although Hawks has
some reservations on its effectiveness®®)

® incorporate normative education
¢ educate before behaviours become entrenched

® be seen to address community and young people’s con-
cerns

e address interrelationships between individuals, their
social context and drug use

e focus on prevalent and harmful drug use
¢ make judicious use of peer leadership

e be delivered within an overall framework of harm mini-
misation

e incorporate broader social skills training and be part of a
comprehensive health education curriculum,

PAGE 164 Background Papers to the National clinical guidelines for the management of drug use during pregnancy, birth and the early development years of the newborn



e use interactive, constructivist learning approaches and
ensure optimal training and support for teachers

¢ provide adequate initial coverage followed by booster
sessions

e be culturally sensitive

e incorporate broader family, community, media and spe-
cial population components

¢ exhibit fidelity to program model.

Loxley et al concluded that school-based education programs
are lost-cost methods of reducing initiation and acceleration
of tobacco, alcohol, cannabis and other drug use'®—reduc-
ing tobacco use, for example, by 5%-10%. A systematic
review by White and Pitts showed that effect sizes for most
programs are small, with 3.7% of young people who would
have used drugs delaying onset or persuaded never to use.??
However, as Loxley et al point out, these effect sizes are
greater than those warranted to support new pharmaceuti-
cal interventions.

Most research on programs aimed at improving school social
environments has been done in primary schools, but the Vic-
torian Gatehouse project has shown that such strategies can
also be successful in secondary schools. This project aims to
improve school bonding and reduce experiences of victimisa-
tion. The curriculum also involves teaching stress-coping
skills. 190 A 3%-5% risk difference was found between inter-
vention and control students for drinking and tobacco smok-
ing (particularly regular smoking),’®" with weak evidence for
effectiveness on prevalence and weekly incident use of can-
nabis, although there was evidence of an interaction effect
between smoking and cannabis, with some program effects
on cannabis use evident in non-smokers.102

A considerable number of family-focused programs target-
ing the high school years have now been extensively evalu-
ated, mostly in the United States. This research is yielding
some consistent indications as to the features of programs
that are effective in reducing family risk factors for illicit drug
use problems and enhancing family protective factors.®

Positive effects have been demonstrated for a range of distal
risk and protective factors for substance use problems such
as parent confidence and satisfaction,’® parental mental
health,’%4 child involvement in family activities,'® general
family management and parenting skills,103.106.107  child
behaviour problems,'96-108 parent-adolescent conflict,103.108
parent—child attachment,'9%.110 adolescent attachment and
detachment from family and family bonding, 193195 parental
drug use,”" communication about alcohol and drug
issues, 82195 anger management,'% school performance,''2
association with deviant peers,'% social competence,’’3 as
well as proximal risk factors such as aggressive and antisocial

behaviour and delinquency,'93.108.113  and  substance
Use.89.103,108,114

A series of studies by Henggeler and colleagues,'!>116
including randomised controlled trials, has demonstrated
consistently positive results for multisystemic therapy in
reducing recidivism and substance misuse among juvenile

offenders. Multisystemic therapy is grounded on a social—
ecological model of developmental psychology, and inter-
venes in a variety of systems and processes known to be
related to the psychosocial problems of the adolescent,
including family, peer groups, educational and vocational
settings, as well as the individual. Among the multiple sys-
tems targeted in multisystemic therapy, the family system is
identified as most central. Multisystemic therapy also recogn-
ises that the family or caregiver may present significant clini-
cal challenges.'"?

An Australian study investigated the intervention opportu-
nity that can arise when parents initially recognise adolescent
substance use. Parents in these situations often experience
considerable distress, which can undermine effective
responding. In an effort to provide a cost-effective method
of assistance, Blyth, Bamberg and Toumbourou developed an
8-week, professionally led, group intervention.''® High rates
of depression among participating parents at pretest were
observed to drop substantially over the course of the inter-
vention.'? A small evaluation incorporating a wait-list con-
trol group revealed differential improvements for those
exposed to the intervention in mental health, parental satis-
faction and assertive parenting behaviours.''® The effect of
these changes on youth substance use is not yet known.

Strategies for engaging parents

Engaging families of children and young people with behav-
ioural problems is not easy, and appears to depend on the
extent to which families feel empowered by the therapeutic
approach. Szapocsnik and Kurtines achieved high levels of
success in engaging and retaining multiproblem families in
the intervention.'2% The Family Partnerships training pro-
gram, based on the Parent Advisor model developed by Hil-
ton Davis'?" and now established in several Australian states
and incorporated into maternal and child health and home
visitor training in several European countries, is designed to
improve the establishment of an effective respectful partner-
ship between health workers and their clients.

Future directions for prevention
and early intervention research,
policies and programs

There is now substantial evidence that effective early inter-
vention strategies that include upstream policy initiatives to
downstream program development can be implemented
across a variety of settings and developmental periods.
Although there is evidence of positive outcomes for a num-
ber of interventions that focus on a single developmental
period or setting, more sustained benefits are noted when
appropriate preventive interventions are maintained across
settings and developmental periods. Loxey et al'22 empha-
sised the importance of the developmental pathways
approach in the Australian mental health'23 and crime
prevention3® literature, which draws on life-course develop-
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