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Over the previous 50 years survival of patients with cystic fibrosis has progressively increased. As a result of improvements in health care, increasing
numbers of patients with cystic fibrosis are now considering starting families of their own. For the health care professionals who look after these patients,
the assessment of the potential risks, and the process of guiding prospective parents through pregnancy and beyond can be both challenging and rewarding.
To facilitate appropriate discussions about pregnancy, health care workers must have a detailed understanding of the various important issues that will
ultimately need to be considered for any patient with cystic fibrosis considering parenthood. This review will address these issues. In particular, it will
outline pregnancy outcomes for mothers with cystic fibrosis, issues that need to be taken into account when planning a pregnancy and the management of
pregnancy for mothers with cystic fibrosis or mothers who have undergone organ transplantation as a result of cystic fibrosis.
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Background

Cystic fibrosis (CF) is most common in people of northern European
descent. Birth prevalence varies from region to region but occurs in
approximately one in 3000 births. Ethnic background has significant
impact on birth prevalence.' Improved treatment has resulted in longer
survival, and in a few decades the disease has changed from a predom-
inantly paediatric disease to one which has its major impact in adult
life. Median survival in most developed nations now approaches or
even exceeds 40 years,>® and in some countries numbers of adults
with CF outstrip the numbers of children.>> As survival has improved,
the number of people with CF becoming parents has increased. Of the
13,095 adults with CF in the USA, 211 had a pregnancy in 2011 which
represented a live birth rate of 1.6 per 100 US women with CF aged
from 14 to 45 years.” In Australia, approximately one in seven adults
have had children.*

As patients live longer, age- and treatment-related complications
have broadened, and the complexity of care has increased.
Common extra-pulmonary manifestations of the disease include pan-
creatic exocrine insufficiency, CF-related diabetes (CFRD), reduced
bone density, recurrent distal intestinal obstruction and gastrooeso-
phageal reflux disease. In addition, cumulative antibiotic exposure is
associated with multi-resistant bacterial infections, and treatment lim-
iting antibiotic allergy and toxicity may emerge (Table 1). These com-
plications can have significant implications for the management of
pregnancy.

Despite improvements in care, the majority of patients with CF will
eventually develop respiratory failure and many are considered for
lung transplantation. Most transplants performed are bilateral lung
transplants. In a minority of patients, combined transplants (e.g.
heart-lung-liver transplants), isolated liver transplants and a small
number of renal and pancreas transplants have been performed.
Since 1995, the International Heart Lung Transplant Registry reports
>6200 patients with CF have received lung transplants, accounting for
16.6% of the total number of patients undergoing lung transplant-
ation.” As the number of CF patients that have received transplants
increases, so too are there are increasing reports of pregnancy in
patients with CF after lung transplantation.*®

This review will address considerations for the planning of a CF
pregnancy, the impact of pregnancy on the fetus and mother and the
outcomes for pregnancy in women post-transplantation for CF.

Outcomes of pregnancies in CF

Historical perspective

The first successful delivery of a baby in a woman with CF was
reported in 1960,° followed by a case series of 13 pregnancies in 10
mothers.'® Median age at pregnancy was 21 years. There were eight
healthy deliveries at term, three pre-term deliveries and two who were
still-born or died shortly after delivery. This was an era when median
survival for CF was less than 5 years,'" and until the 1980s pregnancy
for mothers with CF was generally discouraged.'”>'* However as CF
care and outcomes have improved there is increasing recognition that
pregnancies can result in favourable fetal and maternal outcomes.'> 2

Physiological impact

Cardiac output, blood volume and resting ventilation all increase
during pregnancy.?* Static lung volumes including total lung capacity
and residual volume are reduced as a result of upward displacement of
the diaphragm. For healthy women, spirometry (a key measure of lung
function used routinely in the CF clinic) is generally preserved
throughout pregnancy, although some series have noted reductions
in both forced expiratory volume in 1s (FEV,) and forced vital cap-
acity as pregnancy progresses.>>>® The extent of change in spirometry
during pregnancy in women with CF is variable. Elevations in pulmon-
ary artery pressure are common in CF (37% of patients were found to
have a peak pulmonary artery pressure >30mmHg as estimated by
echocardiographic criteria, with FEV,% and PaO, independent
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Table I. Common clinical manifestations of cystic fibrosis in adults.

Sinopulmonary Gastrointestinal Endocrine Renal Psychiatric Other

Chronic suppurative lung Distal intestinal CF related diabetes Nephrolithiasis Depression Difficult vascular
disease with airflow obstruction syndrome Delayed puberty Hyponatraemic Anxiety access
obstruction and Constipation Metabolic bone disease hypochloraemic Drug allergy

bronchiectasis

Allergic bronchopulmonary
aspergillosis

Pneumothorax

Haemoptysis

Respiratory failure with cor
pulmonale and pulmonary
hypertension

Intussusception

Liver cirrhosis with portal
hypertension

Bowel cancer

Pancreatic exocrine
insufficiency

Recurrent pancreatitis

Gastrooesophageal reflux

Oligomenorrhea

Chronic sinusitis disease
Nasal polyposis Fat soluble vitamin
deficiency

metabolic alkalosis
Chronic kidney disease

(CF diabetes, amino-

glycoside exposure)
Oxalate nephropathy

CF arthropathy/
hypertrophic
pulmonary
osteoarthropathy

predictors of transtricuspid pressure gradient’’) and haemodynamics
may be significantly worsened in those with advanced lung disease and
severe pulmonary hypertension. Therefore, patients with severe airflow
limitation and/or markedly impaired gas exchange are at risk of
respiratory decompensation as pregnancy progresses.

Impact of CF on short-term fetal outcomes

In recent reports of pregnancy outcomes in CF, the most frequently
encountered adverse fetal outcome was pre-term delivery, with between
10 and 25% babies born before 37 weeks gestation,'®:2%23-28:29
Increased rates of low birth weight (<2.5kg) have been reported in
some studies but not all.'®*>?*2% For most infants, Apgar scores will
be normal,” rates of congenital malformations do not appear to be
increased and perinatal death is rare.'>!'%:2%23282% Short-term neuro-
logical and cognitive development appears to be normal, although
subtle sequelae of CF pregnancy on the child have not been compre-
hensively studied to date.?

Impact of CF on maternal outcomes

Impact of CF on delivery outcomes. In some reports caesarean sec-
tion was more common in women with an FEV less than 60% predicted.
Caesarean section was performed for obstetric indications (e.g. breech
presentation, narrow birth canal)'® and due to maternal respiratory
decompensation.?* In other reports caesarean section rates have not
been increased.?’ Many women with CF will be able to deliver success-
fully by vaginal delivery, although induction of labour after 37 weeks
gestation is often required for respiratory deterioration.?” Under these
circumstances early administration of epidural anaesthesia to reduce the
physiological stress of labour and assisted second stage may be required.

Impact of CF on long-term maternal outcomes. Whilst there
has been debate about the impact of pregnancy on long-term prognosis
for mothers with CF, recent literature does not indicate that pregnancy
has adverse effects on lung function decline or mortality. A study from
the 1990s demonstrated a general pattern of increased loss of lung func-
tion during pregnancy (i.e. more than 10% of predicted loss). However,
individual patterns of changes in spirometry were variable, and many
patients returned to baseline levels after delivery. Nonetheless, those
with an FEV;<60% had a higher rate of death within the preschool
lifetime of their children (mean 3.2 years after delivery). Whilst mortal-
ity may have reflected the natural progression of CF-related bronchiec-
tasis, it is possible that pregnancy also contributed to decline.*® More

recently, Goss et al. published a large cohort study from the US CF
Patient Registry examining the impact of pregnancy on 680 women
matched with 3327 non-pregnant controls and observed for 12
years.’! At inception of this cohort, the pregnant CF women were gen-
erally healthier, with a higher FEV, and body mass index (BMI). The
10-year survival of CF women who became pregnant was no worse
compared to those who had not. Similar results have been demonstrated
in other recent studies, with women who became pregnant experiencing
similar respiratory and health trends as those who did not, although in
some reports their utilization of health resources was greater.*? >*
Whether or not pregnancy impacts on the trajectory of progression
of lung disease for patients with CF, there are physical and emotional
demands of child rearing that have the potential to reduce any indi-
vidual parent’s ability to adhere to maintenance therapies themselves.
This may lead to a deterioration in their own health. These issues
should be discussed in detail with any prospective CF parents.

Fertility, contraception and family planning
for patients with CF

People with CF are as likely as peers to consider starting a family,
however, significant knowledge deficits in sexual and reproductive
health in people with CF have been identified.*” *° Thus, pregnancy
planning should include a detailed discussion between the patient, the
multi-disciplinary CF team and the multi-disciplinary obstetrics
team.*® Opportunity should be provided for the patient and partner,
and where relevant other support persons, to meet with and discuss the
various aspects of obstetric and post-natal care with the CF team and
the obstetric team.*!

35.36

Fertility and contraception

For CF patients, there are gender-specific issues that need to be con-
sidered in planning for pregnancy. Congenital absence of the vas def-
erens and obstructive azoospermia is present in 95% of males with CF.
Therefore, most are unable to father their own children without spe-
cific intervention such as microepididymal sperm aspiration or testicu-
lar sperm aspiration followed by intracytoplasmic sperm injection.*?
There is little work describing the impact of fatherhood on CF,
although the difficulties of child rearing will have the potential to dis-
tract any individual from an arduous CF regimen and negatively
impact on health as a consequence. As for females, difficult ethical
dilemmas are raised for male patients with CF who have more severe
lung disease and limited life expectancy who are considering assisted
reproductive techniques in order to become a father.
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For females with CF, local and systemic factors can impair fertility.
Tenacious cervical mucus and fallopian tube obstruction can present
physical barriers to conception. Poor nutrition may adversely impact
on ovulation and may lead to oligomenorrhoea though, for most
women with normal nutritional status, menses is not perturbed and
pregnancy is possible. Interventions such as follicular stimulation (e.g.
clomiphene) and in vitro fertilization (IVF) have been successfully used
to assist women with CF to achieve pregnancy, depending on the likely
mechanism of infertility.** Despite this, studies of knowledge of repro-
ductive potential demonstrate that many young women with CF may
not be aware (or fully aware) of the risk of pregnancy following unpro-
tected intercourse.**

A key role of the CF team is to ensure all young women with CF
are aware that pregnancy can and does occur.>>*!*>47 There is limited
research to inform the optimal form of contraception in women with
CF. Whilst there are theoretical risks of oral contraceptive failure when
antibiotics are administered, studies have cast some doubt on how
much of an effect is evident.*® The effects of azithromycin and other
oral antibiotics are unclear, though they are likely to have the greatest
interaction with the oral contraceptive pill when they have recently
been initiated. Similarly, the effect of intravenous antibiotics is unclear.
Therefore in the case of recent commencement or cessation of new
antibiotics it is wise to recommend a second effective form of contra-
ception for at least one cycle (e.g. barrier method). Limited pharma-
cokinetic studies in CF support the use of standard dose of the oral
contraceptive pill,* though similar to the general population they
should not be prescribed in patients with a prior history of venous
thrombosis, significant CF-related liver disease or pulmonary
hypertension.

Other forms of contraception that can be considered include barrier
techniques, injectable medroxyprogesterone and long-term implanta-
ble progesterone-based devices, and intrauterine devices (IUDs).*
Indefinite use of systemic progestogens is unwise in patients with CF
as it may aggravate pre-existing low bone mineral density. The choice
between each of these options should be considered on an individual
basis and in consultation with the patient, the CF team and the general
practitioner or a specialist obstetrician. The latter should be consulted
if an IUD is considered appropriate in the nulliparous woman with
CF. As with all younger women (and men) advice about safe sexual
practices is important, including access to appropriate vaccinations
such as human papilloma virus vaccination.

Genetic counselling

CF is an autosomal recessively inherited condition resulting from
mutations in the CF transmembrane conductance regulator (CFTR)
gene. The number of identified CFTR mutations now exceeds 1900.”!
Children of a mother with CF are obligate carriers. There is consensus
that screening of partners for carriage of a CFTR mutation should be
offered.*® Patients with CF are generally supportive of carrier screen-
ing,>> however this is not universal®>>* and discussions should be
handled with sensitivity.

The risk that the fetus will have CF will depend on the risk the
partner carries a CFTR mutation. Carrier screening of the unaffected
partner provides a more accurate estimate of risk. Screening panels
need to include mutations common in people of the partner’s ethnic
background. A negative result reduces the likelihood that the baby will
have CF; however, CF remains possible as screening is limited.

When a partner is found to be a carrier of a CFTR gene, the risk of
this couple having a child with CF is 50%. This requires careful dis-
cussion between the couple, the CF physician and a medical geneticist,
as the implications for decision making are complex. Recognition of
milder CF phenotypes and improved outcomes for people with CF
generally may lead to a couple to consider proceeding to or continuing
with a pregnancy. In some health care systems, IVF is available and
may support selective implantation of an embryo unaffected by CF by
pre-implantation genetic diagnostic techniques.

Predicting outcomes of a CF pregnancy

Anticipating outcomes can be difficult, and a number of variables have
been proposed as potential predictors. Pre-pregnancy pulmonary func-
tion, microbiological status, nutritional status and CFRD are particu-
larly important considerations.

Pulmonary function and microbiology

The most wuseful predictor appears to be pre-pregnancy
FEV,.!331324054 Gyerall, CF mothers with mild to moderate pre-preg-
nancy airflow limitation (FEV;>60%) tolerate pregnancy well.
Conversely, a pre-pregnancy FEV;<60% is associated with a higher
rate of maternal complications such as pulmonary exacerbations,
pneumothorax and preeclampsia.**3* However, significant bronchiec-
tasis is possible even with relatively preserved spirometry, and if pre-
sent is often associated with chronic antibiotic-resistant gram negative
infections (Figures 1 and 2). Pre-existing cor pulmonale and severe
pulmonary hypertension are contraindications to pregnancy.’®’
Data from case series of patients with primary pulmonary arterial
hypertension demonstrate a high maternal mortality (20-30%), even
in the modern era.’® These results are generally extrapolated to
patients with pulmonary hypertension secondary to CF lung disease.
Ventilatory failure as evidenced by daytime and/or nocturnal
hypercapnoea portends a poor prognosis. The presence of chronic,
exertional or nocturnal hypoxia is also an indicator of severe lung
disease and is therefore likely to result in suboptimal outcomes.
Although systematic data addressing these particular clinical param-
eters are not available, they should also be considered relative contra-
indications.** Similarly, Burkholderia cenocepacia pulmonary infection
has been associated with rapid decline in lung function, and patients
with this infection should be counselled about the excessive risk of
pregnancy.'®% 1 At present, there are insufficient data to advice on
likely pregnancy outcomes in patients infected with other Burkholderia
species. However, these are often more benign and therefore may run a
similar course as with infection with other gram negative bacteria such
as Pseudomonas.

Figure 1. Coronal CT chest performed on the patient described
in Figure | demonstrating gross cylindrical bronchiectasis with
collapse of the right upper lobe, and mucus filled airways in the left
upper lobe and associated inflammatory nodules.
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Figure 2. CXR of a 36-year-old G3P2 mother with CF demon-
strating severe bilateral upper lobe bronchiectasis and chronic
collapse of the right upper lobe.

Nutrition

Nutrition is an important consideration when attempting to predict
outcomes. Impaired pre-pregnancy nutrition is a significant risk
factor for suboptimal maternal and fetal outcomes.'>** A higher pre-
conception body weight has been associated with favourable preg-
nancy outcomes, including a reduced rate of caesarean section.?*30-3!
In general, it is recommended a pre-pregnancy BMI of 22kg/m’
be targeted*® and pregnancy be approached with caution if BMI is
<18 kg/m?2. 2462

Diabetes

The prevalence of CFRD is more than 25% in young adults and
increases throughout adult life.®> It is predominantly an insulin defi-
cient state, though insulin resistance can further aggravate impaired
glucose tolerance during acute respiratory infection and during preg-
nancy.®* Women with CF but without diabetes also have an increased
risk of developing gestational diabetes compared with the healthy
population due to inability to increase insulin secretion to compensate
for the physiological insulin resistant state that develops late in preg-
nancy.**® Data from patients with non-CFRD demonstrate an
increased risk of fetal malformations, macrosomia and shoulder dys-
tocia in patients with inadequately controlled diabetes,*® * and for the
mother the presence of diabetes confers greater obstetric risks.®> There
are no data addressing the relative impact of CFRD on outcomes of
CF pregnancies.

Management of pregnancy in a woman
with CF

In addition to routine pre-pregnancy care (including cervical smears,
prior viral infection screen, dietary folic acid supplementation,

immunizations and lifestyle advice) it is imperative in the CF preg-
nancy that careful attention is given to:

Maintenance of pulmonary health;

Medications during pregnancy;

Maintenance of nutrition;

Surveillance and treatment of diabetes;
Inter-disciplinary teamwork and communication.

Pulmonary health

Prior to pregnancy it is important to optimize all aspects of mainten-
ance therapies. During pregnancy, regular review by the CF specialist
and multi-disciplinary team, and close monitoring of lung function and
sputum microbiology are mandatory. Due to the potential adverse
impact on the developing fetus in the event of severe respiratory
sepsis, aggressive and early treatment of pulmonary exacerbations is
encouraged. However, selection of antibiotics required for exacerba-
tions of lung disease requires careful consideration. Airway clearance
therapy should be even more intensive than was required prior to preg-
nancy. Musculoskeletal pain is common during pregnancy secondary
to hormone-induced relaxation of ligaments, which can in turn
adversely impact on airway clearance. Exercise is important for main-
taining optimal lung health in people with CF, although there are no
systematic data assessing its role in pregnancy.

Medications in pregnancy

Excess fetal malformations have not been demonstrated in CF preg-
nancies, despite requirements for extensive drug therapy.'> Although
the majority of modern maintenance therapies for people with CF have
excluded pregnant patients in clinical trials, reassuring data to date
suggest that most commonly administered therapies are unlikely to
contribute significantly to fetal malformations.*® However, some com-
monly prescribed drugs in CF (e.g. ciprofloxacin) should be used with
caution.”®”! Whilst there are a paucity of adequate, well-controlled
studies of ciprofloxacin in pregnant women, and one study has not
demonstrated an increase in major malformations or significant mus-
culoskeletal dysfunctions after fluoroquinolone exposure during
embryogenesis,’’ animal studies have demonstrated an increased inci-
dence of abortion, intrauterine deaths, fetal retardation and arthropa-
thy with ciprofloxacin exposure.”!

Careful thought should also be given to intravenous antibiotics.
Consensus guidelines outside pregnancy recommend that treatment of
severe CF exacerbations in patients chronically infected with
Pseudomonas aeruginosa include a parenteral beta-lactam antibiotic
(e.g. ceftazidime) in combination with an aminoglycoside (e.g. tobra-
mycin).”> However, aminoglycosides cross the placenta, have demon-
strated selective uptake in fetal kidneys and have been associated with
8™ cranial nerve damage after in utero exposure.’' Therefore, the use of
parenteral aminoglycosides is generally avoided. Alternatives include
beta-lactam monotherapy’” or nebulized tobramycin which is associated
with lower serum levels.”* Nevertheless, in the deteriorating pregnant
woman with CF consideration should be given to the use of drug thera-
pies which normally would be avoided during pregnancy, as securing a
well mother and a thriving infant are key at the end of the pregnancy.

Nutrition

Pregnancy increases nutritional demands for the mother, by approxi-
mately ~300 kcal/day.>! Many women with CF (especially those with
pancreatic insufficiency) may struggle to meet such increased require-
ments.®? Dietetic counselling with focus on optimizing energy and
nutrient intake is important before conception. During pregnancy,
the recommendation for CF mothers is to eat a diet with 120-150%
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of the recommended energy intake for non-CF age- and sex-matched
patients, and to aim for weight gain of >11kg.** Options for nutri-
tional support (including during pregnancy) include aggressive oral
supplementation and in some cases enteral feeding (nasogastric or gas-
trostomy).'>* Nutritional supplementation via enteral feeding can
aggravate gastrooesophageal reflux, which is common in CF, is fre-
quently aggravated by the gravid uterus, and which may exacerbate
airway inflammation.”>””” Of the various gastric acid suppressive
options, H,-blocking therapy (e.g. ranitidine) has the most robust
safety profile, but proton pump inhibitors are also likely to be
safe.”>7%78 Pro-kinetic agents such as domperidone can also be used
in more severe cases of gastrooesophageal reflux.

Nutritional review also relies on the assessment of micronutrient
status, which should ideally be performed prior to conception. This
requires an appraisal of dietary intake and blood levels.®> Most patients
with CF have pancreatic insufficiency leading to malabsorption of fat
soluble vitamins A, D, E and K and require supplementation. Generally,
vitamin A supplementation is contraindicated during pregnancy due to
concerns of teratogenicity.”” However, Vitamin A supplementation in
pregnant women who are deficient reduces rates of maternal anaemia
and may be associated with reduced rates of maternal infection.®-8!
If vitamin A supplementation is necessary to maintain adequate levels,
a daily intake of less than 10,000 units is recommended.*’ Vitamin D
deficiency is associated with an increased risk of gestational diabetes, pre-
eclampsia and small for gestational age infants, and should be supple-
mented when required.®? Vitamin E supplementation should be adjusted
according to blood levels, and vitamin K supplementation should
continue as for the patient’s requirements before pregnancy. Folic acid
supplementation is advised to continue for at least 12 weeks, and regular
follow up with a CF specialist dietician is recommended.*’ Finally
adequate iron stores are important for pregnant women; however,
there is emerging evidence that parenteral replacement of iron may
aggravate respiratory infection. Therefore, the judicious prescription
of iron replacement in people with CF is recommended. >34

Nutrition is also an important consideration post-partum, and dis-
cussions around infant feeding should ideally occur before birth. Breast
feeding is a vexed issue in the woman with CF. For some mothers with
CF breast feeding can be successfully undertaken.'®% However, it is
not possible for many women, due to poor milk flows and to the fur-
ther nutritional demands it places on the mother. Close monitoring of
nutritional status and fatigue should be undertaken, and consideration
for weaning may be desirable for the health of the mother. Careful
assessment of each medication and its ability to be concentrated in
breast milk is vital.

Surveillance for gestational diabetes in CF

A glucose tolerance test is recommended during each trimester in those
women with CF who do not have a diagnosis of CFRD. Insulin is the
treatment of choice for CFRD®® and is often required in woman who
develop CF-related gestational diabetes. Data demonstrating improved
fetal and maternal outcomes with aggressive treatment of diabetes in
the general population are extrapolated to patients with CF, and tight
control of gestational diabetes is strongly advocated.®”%® Importantly,
there are no CF-specific data assessing interventions aimed at tight
glycaemic control, and the nutritional approach for women with CF-
related gestational diabetes has not been well studied. A high-fat high-
energy diet is central to maintenance of nutrition in CF, has been
linked to improved long-term outcomes® and is standard advice for
most patients with CF. Conversely, pregnant women in the general
population with diabetes are encouraged to eat a low glycaemic-
index diet and possibly to reduce total calorific intake.”® Therefore, a
particular challenge when diabetes complicates pregnancy in CF is how
to sustain the nutritional requirements of the mother and fetus at the
same time as maintaining glycaemic control. This again highlights the
vital role of an expert CF dietician in assessing the best form and
timing of enhanced calorie intake.

Models of care and inter-disciplinary team work

Ideally every CF pregnancy should be carefully planned, and the issues
outlined earlier should be discussed between the patient and their CF
and obstetric multi-disciplinary teams (Tables 2 and 3). Due to the
unpredictable effect of pregnancy on an individual, every pregnancy
in CF should be regarded as a potentially high risk for both mother
and fetus. Antenatal care of pregnant patients with CF should include
at least monthly CF outpatient follow up, increasing to 2 weekly in the
last trimester, and more frequently as indicated. Each review should
include specific physiotherapy, dietetic, nursing and medical review. As
a specific example, urinary incontinence is common in women with
CF®! and is likely to be exacerbated during pregnancy. Therefore, it
is reasonable that similar recommendations for the general population
with regards to pelvic floor strengthening should be extrapolated to
pregnant women with CE.”?

Patient reviews should support multi-disciplinary team manage-
ment through a high-risk pregnancy clinic, lead by obstetric and mater-
nal-fetal medicine specialists.*’

As delivery approaches, regular communication and planning
between the CF and obstetric teams is vital, particularly in those
women whose lung and or nutritional health are sub-optimal
approaching the third trimester. Given the increased rates of pre-
term delivery, ready access to specialist neonatal services including
neonatal intensive care is important.

Many patients with CF will have limited vascular access due to
frequent prolonged courses of intravenous antibiotics. Such problems
will require careful planning, particularly when considering potential
peri-partum haemorrhage. Many patients will have totally implantable
vascular access devices. It is imperative that all nursing staff accessing
such devices are familiar with their use.

Table 2. Members of an adult CF
specialist team.

Members of an Adult CF Team®

CF medical specialists

CF nurse specialists

Physiotherapists

Dieticians

Social workers

Psychologist

Pharmacist

Junior medical staff

Administration support and data entry staff

?Staffing numbers for each discipline should
vary depending on patient cohort size and
are published in a number of Standards of
Care.”~%

Table 3. Suggested members of a high risk obstetric team caring
for CF women.

Suggested members of a high risk obstetric team caring for CF women

Obstetrician

Obstetric physician, or maternal fetal medicine specialist with an interest
in high risk pregnancy

Anaesthetist

Neonatologist

Social worker

Midwives

Diabetes educators, dieticians
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Finally, spontaneous abortions may occur or therapeutic termin-
ations may be required. Again, close collaboration between CF and
specialist obstetric multi-disciplinary teams is required to manage the
complex medical, obstetric and psychological issues placed on the
woman with CF facing these procedures.

Comprehensive details of all aspects of pregnancy in CF are avail-
able in the European CF Society Pregnancy in CF Guidelines.*’

CF pregnancy post-lung transplantation

Despite improved outcomes for patients with CF over the previous
three decades, the majority of patients will ultimately develop respira-
tory failure. In many cases lung transplantation can be performed and
can prolong life. Therefore for health care professionals counselling
prospective CF parents, particularly those with moderate to severe
lung disease, there will necessarily be conversations about transplant-
ation. Survival rates following lung transplantation for patients with
CF have progressively improved. In the recently published
International Society of Heart and Lung Transplant Report (2012),
the median survival rate for CF was 7.5 years and 40% of patients
survived 10 years or more after lung transplantation.®®

Patients with CF often enquire about the possibility of children
after transplantation. It is certainly possible for CF women who
have undergone lung transplantation to become pregnant, and the
experience of organ transplant recipients achieving pregnancy is
expanding.>® There are now a number of case reports and series that
have highlighted both favourable and adverse effects of pregnancy on
lung graft function.””®® However to date the long-term effect of preg-
nancy and child rearing on allograft function has not been systemat-
ically documented. Where appropriate, this should be explored during
assessment for or following recovery from lung transplantation.

The US National Transplantation Pregnancy Registry has recently
reported results which included 21 female lung recipients who had 30
pregnancies (including one triple pregnancy).'® Ten of the 21 trans-
plant recipients had CF, and these women had 12 pregnancy outcomes
reported, including seven live births, two spontaneous abortions and
three therapeutic abortions. Across the entire group, mean gestational
age was reduced at 33.9 weeks. At the time of publication, 13 of the 21
transplant recipients had adequate allograft function, five had died
(including two with CF) and one had a poorly functioning graft.

Planning a CF pregnancy post-transplant

Many of the principles relevant to pregnancy planning and manage-
ment in a patient with CF and native lungs apply to CF patients who
have undergone a transplant. However, there are additional consider-
ations which must also be taken into account. Respiratory insufficiency
occurring as a consequence of obliterative bronchiolitis, monitoring for
allograft rejection (bronchoscopy), the need for immunosuppressive
therapy and potential impact on extra-pulmonary manifestations of
CF, especially diabetes, are important considerations in the woman
undergoing pregnancy following lung transplantation. Therefore, plan-
ning and preparation is particularly important so that decisions about
changes to therapies that may be necessary (especially changes to
immunosuppressive drugs) can be considered and implemented. This
will require detailed discussion between the obstetric team, the trans-
plant team and where required a pharmacologist with an interest in
pregnancy.

Looking to the future and areas of
uncertainty
The rapid evolution of CF care over the previous three decades has

meant that parenthood has become reality for an increasing number
of patients with this disease. For patients born with CF in the

21st century, a median life expectancy of more than 50 years has
been projected.'®" This is likely to increase as novel therapies that
correct the underlying genetic defect become available in clinical prac-
tice."? 1% In pregnancy, the advent of new CFTR specific treatments
will raise ethical and clinical dilemmas. For all CF drugs in develop-
ment, under clinical trial or recently licensed for use, the effect on fetal
development will be unknown. For women who may derive profound
clinical benefit from these medications and who wish to become preg-
nant, difficult decisions may be required, including balancing the risks
of continuing a therapy with an unknown safety profile against the
risk of disease progression if therapy is ceased.

To enhance understanding of the impact of pregnancy and starting
a family in CF, future areas of research should include:

1. Long-term outcomes of children born to patients with CF.

2. The optimal management of CF-related gestational diabetes includ-
ing nutritional management.

3. The prognostic implications of CF-related gestational diabetes
including subsequent development of overt CFRD.

4. The effect of historically highly aggressive organisms such as
B. cenocepacia on CF pregnancy in the current era.

5. The most appropriate management of contraception for patients
with CF.

6. The psychological impact of both pregnancy and conversely the
inability to conceive for patients with CF.

7. The impact of fatherhood on long-term outcomes for men with CF.

8. The impact of new CF therapies such as ivacaftor on long-term
maternal outcomes.

Conclusions

The number of CF women commencing and successfully completing
pregnancy continues to rise. Historically, fetal and maternal out-
comes were poor but have improved dramatically. For the woman
with CF who has well-preserved lung function, stable and adequate
nutritional status and, if present, well controlled diabetes, long-term
maternal outcomes appear to equal those who have not been pregnant.
Where possible, planning including genetic counselling should be
undertaken with the woman with CF and their partner and include
the obstetric and clinical genetics services. Very close monitoring of
pulmonary status, weight gain and for the presence of gestational dia-
betes is vital and requires close team work between the CF specialist
team and the high-risk obstetric service, the latter having a sound
working knowledge of the complications and treatment of people
with CF. Similarly, close inter-disciplinary team work is required in
the planning and management of women with CF planning or having a
pregnancy after transplantation, where the potential risks appear to be
even greater.
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