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The story of Ibrahim and Ines

• Brother and sister with CF (N1303K/N1303K). 
Both- PA colonization. Ibrahim- also CFRD; 
past ABPA

• Ages- 28, 26

• Ibrahim- father of healthy 10 month old boy

• Ines- mother of 12 month girl with CF 
(N1303K/5T)
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The story of Ibrahim and Ines

• Ibrahim- underwent TESE in Oct 
2015 

• (TEsticular Sperm Extraction)

• Requires general anesthesia

• IVF; usually ICSI 

due to small amount of sperm 
retrieved





• Ines underwent 2 years of fertility 
treatments

• Partner found to be carrier of IVS95T

• Couple consulted and decided not to 
undergo PGD

• 2/2016- pregnancy with IVF

• FEV1 60-65% pre-pregnancy

The story of Ibrahim and Ines



Infertility in Cystic Fibrosis 

• Male CF infertility is (almost) universal and 
due to CBAVD1

• Reduced fertility has also been observed in 
women with CF2

• First report – 1973 - thick cervical mucus3,4,5

• CF patient successfully treated with 
intrauterine insemination (1986) 4,5

1 - De Braekeleer M, et. al 1996 Mutations in the cystic fibrosis gene in men with congenital bilateral absence of the vas deferens. Mol Hum Reprod 2:669–
677

2 Kopito LE et al., 1973 Water and electrolytes in cervical mucus from patients with cystic fibrosis. Fertil Steril 24:512–516
3  Oppenheimer EA et al., Cervical mucus in cystic fibrosis: a possible cause of infertility. Am J Obstet Gynecol. 1970 Oct 15;108(4):673-4.
4 Gervais R et al. Hypofertility with thick cervical mucus: another mild form of cystic fibrosis? JAMA. 1996 Nov 27;276(20):1638.



• Expression of CFTR in multiple 
female reproductive tissues as 
well as the hypothalamic-
pituitary-gonadal axis 1

• Endocrine disorders found in CF 
women with infertility2- lower 
AMH3

1 -Chan LN et al., 2002 Distribution and regulation of ENaC subunit and CFTR mRNA expression in murine female reproductive tract. J Membr
Biol 185:165–176
2 - Johannesson M et al., 1997; Cystic fibrosis mRNA expression in rat brain: cerebral cortex and medial preoptic area. Neuroreport 8:535–539
3. Schram CA et al., (2015) Cystic fibrosis (cf) and ovarian reserve: A cross-sectional study examining serum anti-mullerian hormone (amh) in 
young women., J. Cyst. Fibros., 14;3:398–402, 

CF and the female reproductive system



Sub/infertility among CF women

• Multicenter study (7 centers in Israel+ Lyon, 
Milan, Belfast)

• 524 adult women with CF

• Retrospective review of fertility and seeking 
assisted reproduction



Sub/infertility among CF women

• Women attempting pregnancy- 195

• Sub/infertility- 68 (35%); normal- 127

• 2 hr OGTT significantly higher among 
sub/infertile (108 vs 62 mg%, P=0.019)

• Lung function, PA,

Exacerbations-

no correlation
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• 4/2016 stopped physiotherapy after 
IVF

• 2 exacerbations 1 month apart-
treated with ceftazidime

• Gained 4 kgs during pregnancy

• Constipation in the last trimester-
managed with stool softener

• 1 year post delivery- not gained back 
lung function (FEV1= 55%)

The story of Ibrahim and Ines-
Pregnancy 



Physiologic changes in pregnancy

• Upper airway congestion, rhinitis- more 
common- up to 20% of gravid women

• Increase in minute ventilation (progesterone); 
often a sense of dyspnea

From: Prowse CM, Gaensler EA: Respiratory 
and acid-base changes during pregnancy.  
Anesthesiology  26:381, 1965



• Change in lung volumes- TLC, FRC, RV decreased

• Decrease in FVC- 18%, or 300-500 ml; FEV1 – no change

Physiologic changes in pregnancy

• Slowed intentinal transit
• Constipation- common (may aggravate DIOS)
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Drug safety
• Inhaled agents- minimal absorption, recommend to 

continue
• Systemic antimicrobials: 

– Penicillins, cephalosporins and macrolides are first-line 
treatments during pregnancy

– Clindamycin, sulfonamides, trimethoprim, and co-trimoxazole-
second choice

– Aminoglycosides- small risk of fetal oto- and nephrotoxicity; 
reserved for life threatening infections. OK to use inh. 
Tobramycin

– Quinolones have been associated with irreversible damage of 
joint cartilages in young animals treated directly (i.e. none 
resulting from in utero exposure); recommended to use well 
documented Ciprofloxacin

– Antifungals- high doses of Azoles- teratogenic (animal studies); 
itraconazole, fluconazole- first choice.

Panchaud A et. al., Safety of Drugs during Pregnancy and Breastfeeding 
in Cystic Fibrosis Patients. Respiration 2016;91:333-348



Drug safety

• SABA, LABA- reports associated with fetal 
malformation- possibly effect of asthma. 
Probably safe- use most established 
(salbutamol/albuterol for SABA; salmeterol or 
formoterol for LABA;)

Panchaud A et. al., Safety of Drugs during Pregnancy and Breastfeeding 
in Cystic Fibrosis Patients. Respiration 2016;91:333-348



Drug safety

• UDCA- No malformations reported, but scarce data do not 
allow a proper risk assessment. Thus, this drug should be 
avoided during the first trimester of pregnancy.

Panchaud A et. al., Safety of Drugs during Pregnancy and Breastfeeding 
in Cystic Fibrosis Patients. Respiration 2016;91:333-348

• Vit A- A teratogenic effect 
similar to retinoids has 
been associated with high 
doses of vitamin A (>25,000 
UI). A daily dose of <10,000 
UI is considered safe



Drug safety
• Cyclosporine is one of the best-studied 

immunosuppressants during pregnancy. While 
tacrolimus is also compatible with pregnancy, 
mycophenolate should be avoided.

Panchaud A et. al., Safety of Drugs during Pregnancy and Breastfeeding 
in Cystic Fibrosis Patients. Respiration 2016;91:333-348





Outline

• Fertility in CF
– Men

– Women

• Pregnancy in CF
– Physiologic changes in pregnancy

– CF care during pregnancy:
• Drug safety

• Obstetric and Respiratory complications

• Delivery



Patel, EM. et al. (2015),  Medical and obstetric complications among 
pregnant women with cystic fibrosis American Journal of Obstetrics & 
Gynecology , 212 :1 ; 98.e1 - 98.e9



Patel, EM. et al. (2015), Medical and obstetric complications among 
pregnant women with cystic fibrosis American Journal of Obstetrics & 
Gynecology , 212 :1 ; 98.e1 - 98.e9



Patel, EM. et al. (2015),  Medical and obstetric complications among 
pregnant women with cystic fibrosis American Journal of Obstetrics & 
Gynecology , 212 :1 ; 98.e1 - 98.e9



Gestational age at delivery is 
correlated with lung function

JG Thorpe-Beeston et. al (2013) The outcome of pregnancies in women 
with cystic fibrosis- single centre experience 1998-2011 BJOG: An 
International Journal of Obstetrics & Gynaecology 120:3; 354-361

P<0.01



Maternal long- term outcome

• 3/5 women with an FEV1 <40% died within 18 
months of delivery. 

• 4/9 women with FEV1 40–50% died between 2 
and 8 years after delivery.

• Consistent with previous studies- FEV1 most 
important contributor to outcomes2

1. JG Thorpe-Beeston et. al (2013) The outcome of pregnancies in 
women with cystic fibrosis- single centre experience 1998-2011 
BJOG120:3; 354-361
2. Edenborough, F. P et al.(2000), The outcome of 72 pregnancies in 55 
women with cystic fibrosis in the United Kingdom 1977–1996. BJOG: 
107: 254–261.



• Comparing 680 CF women who were pregnant 
to >3000 matched women who were never 
pregnant

• After adjustment for the initial severity of 
illness, women who became pregnant did not 
have a significantly shortened survival.

Goss CH et al., The effect of pregnancy on survival in women with 
cystic fibrosis. Chest. 2003 Oct;124(4):1460-8.

Maternal long- term outcome



Lung function post gestation

1. Renton, M et al. Pregnancy Outcomes in Cystic Fibrosis: A 10-Year Experience from a UK Centre. Obstetric Medicine 8.2 (2015): 99–
101. PMC. Web. 4 Oct. 2017.

2. Schechter MS Long-term effects of pregnancy and motherhood on disease outcomes of women with cystic fibrosis. Ann Am Thorac
Soc. 2013 Jun;10(3):213-9 

Single center, 15 pregnancies1:

The finding of decreased lung function after pregnancy was not confirmed by other 
studies.

https://www.ncbi.nlm.nih.gov/pubmed/23802817
https://www.ncbi.nlm.nih.gov/pubmed/?term=Schechter MS[Author]&cauthor=true&cauthor_uid=23802817
https://www.ncbi.nlm.nih.gov/pubmed/23802817
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Delivery

• Vaginal or operation?

• Most deliveries of CF women are vaginal

• The foetal indications are no different to those 
in non-CF women but 

• Shorten the second stage of labour in women 
with severe CF to prevent prolonged Valsalva 
maneuvers.

Edenborough FP , Guidelines for the management of pregnancy in women with cystic fibrosis. J Cyst Fibros. 2008 Jan;7 Suppl 1:S2-32. Epub
2007 Nov 19.

https://www.ncbi.nlm.nih.gov/pubmed/?term=Edenborough FP[Author]&cauthor=true&cauthor_uid=18024241
https://www.ncbi.nlm.nih.gov/pubmed/?term=CF+pregnancy+guidelines+edenborough


What do guidelines say?

• Contraindications for pregnancy?

• Absolute- cor pulmonale and PHT

• Relative- ??

– FEV1 <60%? 70%?

– FVC<50%?

– Poor nutritional status (BMI<18)?

– Burkholderia cepacia colonization-?

Edenborough FP , Guidelines for the management of pregnancy in women with cystic fibrosis. J Cyst Fibros. 2008 Jan;7 Suppl 1:S2-32. Epub
2007 Nov 19.

https://www.ncbi.nlm.nih.gov/pubmed/?term=Edenborough FP[Author]&cauthor=true&cauthor_uid=18024241
https://www.ncbi.nlm.nih.gov/pubmed/?term=CF+pregnancy+guidelines+edenborough


Summary

• Parenthood more common in CF d/t better health 

• Infertility is overcome by assisted reproduction

• Pregnancy in CF
– Physiologic changes in pregnancy may resemble 

pulmonary exacerbations

– CF care during pregnancy:
• Drug safety- most drugs may be continued

• Obstetric and Respiratory complications common for severe 
patients

• Delivery- no different except for severe patients
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