
30 AJN ▼ August 2010 ▼ Vol. 110, No. 8 ajnonline.com

Cystic fibrosis, a chronic, hereditary, pro-
gressive disease, affects approximately 
30,000 people in the United States and 
70,000 worldwide, according to the Cys-
tic Fibrosis Foundation (CFF).1 Mutations 

in the cystic fibrosis transmembrane conductance 
 regulator (CFTR) gene, which is found on the long 
arm of chromosome 7, result in impaired functioning 
of several organ systems, in particular the respiratory 
and digestive systems. More than 1,700 mutations of 
this gene have been identified.2 Cystic fibrosis is an 
autosomal recessive disorder: inheritance requires re-
ceiving two copies of the defective CFTR gene, one 
from each parent; both sexes are affected equally. Al-
though CFTR mutations are most prevalent in whites, 
they also occur in other ethnic and racial populations. 
About 1,000 new cases are diagnosed an nually; more 
than 70% of patients are diagnosed at two years of 
age or younger.1 It’s estimated that more than 10 mil-
lion Americans are symptomless carriers, having in-
herited one copy of the defective gene.3 Although un-
affected themselves, carriers can potentially pass on 
the defective gene to their biological children.

In the 1950s, few children with cystic fibrosis sur-
vived to school age; but as knowledge about the dis-
ease and treatment has advanced, life expectancy has 
improved dramatically. Currently the CFF reports a 
median predicted survival age of 37 years.4  More than 
45% of those living with cystic fibrosis are 18 years 
of age or older.1 More people with cystic fibrosis are 
living longer, reaching milestones like starting college, 
embarking on careers, and marrying. Many adults 
with cystic fibrosis are interested in starting families; 
one recent review notes that the number of live births 
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to women with the disease has increased significantly.5  
Thus, there’s a greater need for age-appropriate care 
in areas such as fertility and reproduction.6, 7

What prompted this study. In 2005 the Adult Cys-
tic Fibrosis Center at Morristown Memorial Hospi-
tal in Morristown, New Jersey, where we work, was 
following 68 adults. Three of them, all women, had 
children who also had cystic fibrosis. Each woman 
had been diagnosed after her child was diagnosed. 
One, a mother of two sons with cystic fibrosis, was 
diagnosed only after the birth of her second son. An-
other had come to the center at 24 weeks’ gestation; 
she was diagnosed after prenatal genetic testing via 
chorionic villus sampling revealed that her fetus had 
the disease. We wondered how many other women 
had been diagnosed only during or after pregnancy, 
and how many adult patients with cystic fibrosis also 
have children with the disease.

Our center is one of a network of more than 115 
CFF-accredited care centers nationwide.8 We decided 
to survey these centers and their satellites in an effort 
to learn more.

OVERVIEW: CYSTIC FIBROSIS
Signs and symptoms. Mutations of the CFTR gene 
cause altered structure, function, or production of a 
chloride channel protein critical for the normal func-
tioning of several organ systems, in particular the 
 respiratory and digestive systems. Excessively thick, 
sticky mucus builds up in the lungs; a lack of pancre-
atic enzyme activity causes pancreatic insufficiency 
and fat and protein malabsorption. Several classes 
of CFTR mutations are recognized; the illness can be 
mild or more severe depending on the type of muta-
tion.9 People who have persistent respiratory symp-
toms, are malnourished or fail to thrive, have steat-
orrhea (fatty stools) or unusually loose stools, a family 
history of cystic fibrosis, or a combination of these, 
should be referred for diagnostic testing (sweat test-
ing, genetic testing, or both). Genetic testing can also 
be offered to pregnant women to identify those whose 
fetuses might be at risk, as well as to couples to de-
termine their risk of having an affected child. 

Diagnosis. Sweat testing has been the gold stan-
dard in cystic fibrosis diagnostic testing for more than 

Kenny and Mary Beth Boutot. Mary Beth was one of the three mothers with cystic fibrosis who also had a child with the disease whose 
cases prompted this study. Kenny was diagnosed with cystic fibrosis at about six months of age. Subsequent genetic and sweat testing 
revealed that Mary Beth, too, had the disease.



50 years, and it remains so. In people with cystic fi-
bro sis, defective chloride reabsorption in the sweat 
glands often causes abnormally high concentrations 
of chloride (salt) in the sweat. For people older than 
six months, a chloride level of 39 mmol/L or less 
 indicates that the disease is “very unlikely”; 40 to 
59 mmol/L, that it’s “possible”; and 60 mmol/L or 
greater, that it’s “likely” to be diagnosed.10 For in-
fants six months old or younger, a chloride level of 
29 mmol/L or less indicates that cystic fibrosis is 
very unlikely; 30 to 59 mmol/L, that it’s possible; and 
60 mmol/L or greater, that it’s likely to be diagnosed. 
Those with results in the “possible” range should re-
peat the sweat test or undergo genetic testing (or both) 
to determine whether the disease is present. Because 
respiratory indicators (such as coughing, wheezing, 
and recurrent pneumonia) can vary in scope and se-
verity in people with cystic fibrosis, some who have 
a milder form of the disease might never be referred 
for testing and remain undiagnosed.

Genetic testing can be performed for the purposes 
of diagnostic confirmation, carrier testing, or prena-
tal testing.11 A routine screening panel for cystic fi-
brosis, known as a targeted mutation analysis, detects 
the most common 23 mutations of the CFTR gene. 
A more complete screening panel, known as a se-
quence analysis, can detect about 98% of all known 
CFTR mutations. Sampling procedures vary. Carrier 
testing involves taking a person’s blood or saliva sam-
ple, then performing genetic testing using the sample. 
According to one review, carrier testing can identify 
about 85% of carriers.12 Prenatal testing involves ei-
ther chorionic villus sampling, in which a small piece 
of placental tissue is removed transcervically or trans-
abdominally at about 11 weeks’ gestation, or amnio-
centesis, in which a small amount of amniotic fluid is 
drawn through a needle inserted transabdominally at 
about 16 weeks’ gestation.13 

In 2004 the Centers for Disease Control and 
 Prevention (CDC) recommended that newborns be 
screened for cystic fibrosis; such testing is now man-
datory in all 50 states and the District of Columbia, 
although parents can opt out for religious reasons.4, 9 
Children born before 2004 are less likely to have un-
dergone newborn screening for cystic fibrosis. New-
born screening involves taking a drop of blood from 

the newborn’s heel and testing the level of immu-
noreactive trypsinogen (IRT); an elevated level isn’t 
definitive but does indicate the need for further test-
ing. One review found that IRT testing had an 89% 
detection rate.12

CYSTIC FIBROSIS AND FERTILITY 
Most men with cystic fibrosis are infertile. Mutations 
in the CFTR gene can cause absence of the vas def-
erens, resulting in obstructive azoospermia; this has 
been reported in more than 95% of men with cystic 
fibrosis.14-16 Holsclaw and colleagues, who were the 
first to note this anomaly, also described abnormali-
ties of testicular descent in men with cystic fibrosis.17 
In general, men who seek reproductive assistance can 
be screened for cystic fibrosis with nearly 90% reli-
ability.18 For a given couple, if the male partner is a 
carrier and the female partner is not, their risk of hav-
ing a child with cystic fibrosis is about one in 960.15 
In order to biologically father a child, a majority of 

men with cystic fibrosis will need to use some form 
of assisted reproduction, such as sperm aspiration. 
One French retrospective survey identified 48 men 
with cystic fibrosis who’d had children; of these, 26% 
had conceived naturally, while another 33% had used 
sperm aspiration and subsequent injection.19 (Another 
35% had used artificial insemination with donor 
sperm and 6% had adopted.) 

Most women with cystic fibrosis have normal re-
productive systems, although some may have irreg-
ular menstrual cycles. Others might have difficulty 
conceiving because of the increased viscosity of their 
 cervical mucus, which makes it harder for sperm to 
enter the uterus. But women with cystic fibrosis gen-
erally can get pregnant; the CFF states that many 
“are able to have a healthy pregnancy and baby,” and 
in 2008 alone the CFF patient registry reported 240 
pregnancies.4 Research has demonstrated that most 
women with cystic fibrosis tolerate pregnancy well, 
although they require more monitoring and care.20, 21

Chances of having a child with cystic fibrosis. 
Whenever two people who are unaffected carriers 
of the defective gene conceive a child, there’s a 50% 
chance that child will also be a carrier, a 25% chance 
that child will have cystic fibrosis, and a 25% chance 
that child will neither have the disease nor be a carrier 
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(see Figure 1). When one partner has cys-
tic fibrosis and the other doesn’t carry the 
defective gene, all of their biological chil-
dren will be carriers, but none will have 
the disease (see Figure 2). And if one part-
ner has cystic fibrosis and the other is a 
carrier, with every pregnancy there’s a 
50% chance that the child will have the 
disease and a 50% chance that the child 
will be a carrier (see Figure 3). 

In one Dutch national survey, Hen-
neman and colleagues assessed attitudes 
about reproductive issues and carrier 
 testing in two groups: adults with cystic 
fibrosis and parents of children with the 
disease.22 The majority of survey respon-
dents in both groups supported carrier 
testing for partners of carriers, and most 
parents whose children already had the 
disease planned to use prenatal diagno-
sis in subsequent pregnancies.

As noted earlier, it’s possible to have 
cystic fibrosis and not know it until one’s 
child is diagnosed. While unusual, this 
does happen, and it’s what prompted 
our study. 

OUR GOAL 
Data have been collected from the CFF’s 
accredited care centers for more than 40 
years in an effort to help clinicians and 
 researchers better understand cystic fibro-
sis and describe changes in survival rates, 
standards of care, and health outcomes. 
Indeed, the CFF’s 2008 patient registry 
contains data on more than 25,500 pa-
tients who receive care at its accredited 
care centers.4 Patients are asked to con-
sent to having their demographic and 
other information added to the registry; 
data collected include genotype, pul-
monary function test results, pancreatic 
enzyme use, length of hospitalization, 
and history of complications.23 Care cen-
ter staff then enter such data electroni-
cally into the patient registry, and the 
CFF publishes annual reports outlining 
center- specific and national outcomes 
and trends.

When we began this investigation in 
October 2006, a check of the 2006 pa-
tient registry revealed 209 women with 
cystic fibrosis who were pregnant.24 But 
patients hadn’t been asked whether they 
had any biological children with the dis-
ease. If a patient learned that she or he 
had cystic fibrosis only after, or as a result 
of, a child’s diagnosis, this information 
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care centers and their “satellites,” as identified in the 
CFF’s care center directory. (Satellites are smaller 
 affiliates; each provides care to at least 20 patients, 
and its health care team meets regularly with that of 
its designated “core” center.) Each center was asked 
to respond to the questions and return the document 
within two weeks; return of the questionnaire indi-
cated consent to have the data included in the study. 
One month after the last questionnaire was mailed 
the nurse liaison from the CFF sent a reminder e-mail 
to nurse coordinators at the nonresponding accred-
ited centers and satellites.

RESULTS
A total of 144 questionnaires were distributed to all 
accredited centers and their satellites. Fifty centers re-
sponded to the initial questionnaire. After the reminder 
e-mail was sent by the CFF nurse liaison on our be-
half, an additional 69 questionnaires were returned, 
for a total of 119 responses (83% response rate).

Treatments for impaired respiration
For people with lung function impairment resulting from cystic fibrosis, one or more of several standard therapies might be prescribed. Depend-
ing on which are used, it could take more than two hours a day to perform these therapies—and this estimate doesn’t include the time required 
to prepare drug dosages, clean and disinfect nebulizers, and maintain other equipment as needed.

some standaRd theRapies foR cystic fiBRosis

Therapy Time per treatment Frequency (minimum) Total time spent daily

Inhaled bronchodilators (such as 
b-adrenergic agonists, anticholinergics)

5 minutes 2–3 times/day 10–15 minutes

Inhaled mucolytics such as
hypertonic saline•	
dornase alfa (Pulmozyme)•	

20 minutes
5 minutes

2 times/day
1 time/day

40 minutes
5 minutes

Inhaled antibiotics such as
tobramycin (TOBI), colistimethate •	
(Coly-Mycin M)
aztreonam (Cayston)•	

20 minutes

3 minutes

2 times/day

3 times/day

40 minutes

9 minutes

Airway clearancea 20–30 minutes 2 times/day 40–60 minutes

a Airway clearance might involve one or more methods, including conventional manual chest percussion and postural drainage; active cycle breathing, which involves 
forced expiration and deep breathing exercises; and the use of aids such as the Flutter (a handheld device) or the Vest (an inflatable therapy vest that delivers 
 high-frequency chest wall oscillations).

Treatments for impaired digestion
Patients with pancreatic insufficiency must take pancreatic enzymes every time they eat. They also have increased caloric needs; a typical nutri-
tional regimen might include three meals and three snacks daily. Regular exercise is also important (as it is for everyone).

wasn’t captured in the registry; and parent and child 
diagnoses weren’t linked in any way in the annual data 
reports. We also searched the literature but found no 
estimates of the number of adults with cystic fibrosis 
who had children with the disease. 

Our goal in this study was to estimate the num-
ber of adults with cystic fibrosis who receive care at 
accredited cystic fibrosis centers in the United States 
who are parents of children with the disease.

METHODS
This descriptive study received expedited approval 
from the institutional review board for our hospital 
system, Atlantic Health. The questionnaire consisted 
of six items that were generated from our observa-
tions in clinical practice and our experience with this 
patient population. (To see the questionnaire, go to 
http://links.lww.com/AJN/A12.) In October 2006, 
questionnaires were sent by standard postal mail or 
facsimile to nurse coordinators at all CFF-accredited 

http://links.lww.com/TKTK


to manage their child’s treatment regimen. Still, it’s 
well known that having to manage a chronic illness, 
whether for oneself or one’s child, is burdensome. 
 Anyone with cystic fibrosis who has a child with the 
disease, regardless of whether she or he has prior ex-
perience in its management, faces an added burden. 
Such families will require medical, educational, and 
psychosocial support from both adult and pediatric 
cystic fibrosis care teams.

Our investigation showed that more than one-
quarter of the accredited cystic fibrosis centers and 
satellites in the United States have reported cases in 
which a parent with cystic fibrosis has one or more 
children with the disease, although such cases are rare. 
There are undoubtedly others that weren’t captured 
in this study. Some parents with cystic fibrosis, believ-
ing their cases to be mild, might not pursue follow-
 up care at an accredited center. Others may not know 
they have the disease, although as more states require 
newborn screening for cystic fibrosis, such lack of 
awareness becomes less likely. And as prenatal testing 
for the gene becomes more common, more parental 
cases will probably be identified as well. 

Disease management, which typically involves var-
ious therapies, can be onerous. Having to manage care 
not only for oneself but also for one’s child increases 
that difficulty and may increase the risk of nonadher-
ence to the treatment regimens. For example, Meltzer 
and Mindell found that parents caring for a child 
with cystic fibrosis experienced chronic partial sleep 
deprivation.27 Successful disease management requires 
a family to adapt. It would be interesting to follow 
these families; in our experience, the mothers in par-
ticular tend to put their children’s health care needs 
ahead of their own. For more on disease management, 
see Some Standard Therapies for Cystic Fibrosis.

Limitations. One limitation of the study is that it 
didn’t identify the sex of the parents with cystic fibro-
sis who had children with the disease; the question-
naire didn’t directly ask for this information. However, 
responses written in the “Comments” section indicated 
that the majority of parents were women; only three 
men were so identified. This makes sense, given the 
high rate of infertility among men with cystic fibro-
sis. The questionnaire also didn’t ask about the use 
of fertility treatment, so we don’t know whether any 

Of the centers that responded, 40 (34%) reported 
having at least one and as many as five patients with 
cystic fibrosis who also had biological children with 
the disease. A total of 66 such patients were identi-
fied. Of these, 39 (59%) were diagnosed during or 
after a pregnancy. Three (8% of the 39) were diag-
nosed as a result of prenatal testing, and 36 (92% of 
the 39) were diagnosed after giving birth. These 39 
patients had no idea they had cystic fibrosis until it 
was revealed during or after their pregnancy. Table 1 
shows the findings of this study.

DISCUSSION 
The majority of parents with cystic fibrosis in this 
study were diagnosed after pregnancy, thus fitting into 
a category of cystic fibrosis patients described by 
 Widerman and colleagues as “unique.”25 They noted 
that patients diagnosed late (at age 19 or older) were 
more likely than patients diagnosed early (at age 18 
or younger) to be college graduates, employed full-
time, and married. Patients diagnosed late also tended 
to have fewer complications and to live longer than 
those diagnosed early.

But families in which a parent and child have been 
newly diagnosed at about the same time face signifi-
cant psychosocial challenges. The parents will need 
to come to terms with having a life-threatening ill-
ness and learning to adhere to a complex and time-
consuming treatment regimen—while also facing these 
challenges with regard to their child. One study found 
that children with cystic fibrosis spend “a large amount 
of time each day completing treatment tasks”—at 
least one hour—and noted that this places families 
under considerable time pressure.26 In our experience, 
parents who’ve been newly diagnosed with cystic fi-
brosis as a result of a child’s diagnosis face the espe-
cially difficult challenge of having to adjust to a 
changed sense of self. It’s a shock to learn, all but si-
multaneously, not only that your child has cystic fi-
brosis but that you have it, too. 

Parents who know they have cystic fibrosis before 
they choose to have children may be better prepared 
to cope when their child is diagnosed than those who 
don’t know they have the disease. Similarly, those 
who’ve already learned to incorporate a treatment 
regimen into their lives might be better equipped 
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Families in which a parent and child have been newly  

diagnosed with cystic fibrosis at the same time  

face significant psychosocial challenges.



of the three men fathered a child as a result of such 
treatment. Another limitation is that our study pop-
ulation was restricted to patients who receive care at 
accredited cystic fibrosis care centers. Some people 
with cystic fibrosis receive care from private pulmo-
nologists and don’t visit care centers; their data were 
not captured in this study. We also didn’t ask how 
many adult patients each care center sees annually; 
although we identified 66 patients who had biological 

children with cystic fibrosis, we don’t know what pro-
portion of the total adult population seen by these 
centers that number represents.

NURSING IMPLICATIONS
Women with cystic fibrosis have different health care 
needs before and during pregnancy than those with-
out the disease, and their care will require interdis-
ciplinary collaboration by the obstetrical and cystic 
fibrosis care teams. In 2004 the CFF published con-
sensus guidelines for the care of adults with cystic fi-
brosis, including guidelines on family planning and 
pregnancy care; these should direct care manage ment 
decisions.28 In 2008 the European Cystic Fibrosis  So-
ciety (ECFS) published Guidelines for the Manage-
ment of Pregnancy in Women with Cystic Fibrosis, 
which should also be consulted.29 The nurse on the 

cystic  fibrosis care team should act as liaison to other 
 caregivers, such as the patient’s genetic counselor, pri-
mary care provider, obstetrician, nurse midwife, and 
nutritionist. Good communication among all care-
givers is essential.

Genetic counseling should be offered to all couples 
who are contemplating having children and in which 
at least one partner is known to have cystic fibrosis. 
Based on an estimate that one in every 25 people is a 
symptomless carrier, one review states that when one 
parent has the disease and the other’s carrier status is 
unknown, the risk of their infant having cystic fibro-
sis is one in 50; if the partner is screened and found 
to be a carrier, that risk increases to one in two.29 (It 
should be noted that this review didn’t mention race 
or ethnicity, which would affect the odds. According 
to the CFF, approximately one in 29 white Ameri-
cans, one in 46 Hispanic Americans, one in 65 Afri-
can Americans, and one in 90 Asian Americans is a 
symptomless carrier.30)

Many routine cystic fibrosis therapies are safe and 
should be continued during pregnancy; as the ECFS 
guidelines note, “the greatest risk to the foetus [is] 
posed by the [mother’s] illness.”29 When the safety of 
a particular drug is in question, the risks to and ben-
efits for both mother and fetus should be discussed 
with the patient. Special emphasis should be placed on 
optimizing maternal nutritional status and addressing 
increased caloric and vitamin requirements. Women 

with cystic fibrosis are at increased risk for gesta-
tional diabetes, so blood glucose must be monitored 
closely.28, 29

Adults with cystic fibrosis who have children with 
the disease are a unique population, one that nurses 
in various specialty settings may encounter. For ex-
ample, as prenatal genetic testing becomes more com-
monplace, an obstetric nurse might need to support 
a patient who first learns she has cystic fibrosis when 
her fetus is diagnosed. Referral to the local cystic fibro-
sis care center is recommended. Where care at both a 
pediatric and an adult center is available to a family, 
the family’s care will be coordinated. Communication 
between the caregivers at each center is essential to 
maintaining optimal health for both parent and child.

The standard therapies needed to manage cystic fi-
brosis require daily adherence and are time-consuming; 
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 n (%)

Centers that cared for adults with CF who had at least 
one child with CF

40 (34)

Total number of adult patients with CF who had at least 
one child with CF

66 (NR)

Patients diagnosed during or after pregnancy

Patients diagnosed as a result of prenatal testing

Patients diagnosed after giving birth

39 (59)

3 (8)

36 (92)

 CF = cystic fibrosis; NR = not reported; the total number of adult patients with CF isn’t 
known.

 taBle 1. Survey Results (119 [83%] of 144 Centers)

Nurses can encourage parents to adhere to their own  

health care regimens by reminding them that in doing  

so, they model adherence for their children.
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nurses can help parents adjust by exploring with them 
various time-management techniques. Nurses can also 
encourage parents to adhere to their own health care 
regimens by reminding them that in doing so, they 
model adherence for their children.

Providing psychosocial support in such cases can 
be complex for nurses. Parents diagnosed during or 
after pregnancy are dealing simultaneously with learn-
ing that both they and their child have a chronic ill-
ness with a shorter-than-normal life expectancy. The 
nurse should work with the social worker on the cys-
tic fibrosis care team to provide emotional support to 
and locate financial support for the family.

FURTHER RESEARCH AND RECOMMENDATIONS
For more complete data on adults with cystic fibrosis 
who have children with the disease, it would be useful 
to survey all pulmonologists in the United States, as well 
as those working at accredited care centers. A quali-
tative study aimed at better identifying the psychoso-
cial issues that arise when parents are diagnosed as a 
result of a child’s diagnosis should also be considered. 

Finally we suggest that the CFF consider asking 
adult patients who receive care at accredited care 
 centers whether they have any biological children with 
the disease, and adding this data to the patient regis-
try. This would help researchers study the potential 
physical and psychosocial impact of intergenera-
tional cystic fibrosis on families. ▼
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