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Sexual and Reproductive Health

• Sexual and Reproductive health is a state of complete physical, mental
and social well-being and not merely the absence of disease or infirmity,
in all matters relating to the reproductive system and to its functions and
processes.

• Sexual and Reproductive health implies that people are able to have a
satisfying and safe sex life and that they have the capability to reproduce
and the freedom to decide if, when and how often to do so.

OMS

• Both man and female with CF face many sexual and reproductive health
concerns



Sessualità e fibrosi cistica

2011



begins little by little, as your patient grows up… …

Lancet Respir Med, 2015





2018



J Cystic Fibrosis 2024; 23: 639-646



Effects of hormons on CF 
Sex hormons implicated as one factors that may contribute to sex disparity in CF

In female with CF:

• respiratory morbility, PEX after puberty correlated with menstrual cycle
• benefit of hormonal contraception
• not studied the  impact of menopause

In male with CF:

• Low frequency of investigation (testosterone level measured in only 10% à 1/3  hypogonadalà 1/3 not
supplemented)

- Effect of ETI on sex hormons?

- Under study long term effect of ETI on sex disparity in pwCF

SHARING Working Group 



Fertility in CF and impact of CFTRms
SHARING Working Group 



Female Fertility  and CFTR 

CFTR expression in cervix and uterus

high proportion of WwCF experience multifactioral subfertility /infertility
(35% vs 5% general population)

delayed puberty / increased anuvulatory cycles /reduced ovarian reserve
nutritional deficiency

thick acidic reproductive tract mucus à physical barrier to sperm entrance into the 
uterus and impairment of sperm capacitation



Female Fertility and CFTR modulators

31 ys old WwCF

C1021_1022dupTC / c.328G>C
Sweat test: Cl 63 

ppFEV1 82
BMI 22

Jain R and Taylor-Coursar A J Pers Med, 2021; 11: 418 

Hysteroscopic image oth the uterus pre and 3 months after initiation of IVA

pre ivacaftor post-ivacaftor



Female Fertility  and CFTR modulators: 
Baby Boom !

Pregnancy in Female with CF
age 14 – 45 ys

2024 655

ETI



Female Fertility  and CFTR modulators: 
Baby Boom !
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WwCF on CFTR modulators Baby Boom !

Unplanned pregnancies

Unplanned pregnancies following the introduction of 
elexacaftor/tezacaftor/ivacaftor therapy
in women with Cystic Fibrosis
Dacco V. et al. Archives of Gynecology and Obstetrics. 2023; 308:1657-9

… recommendation on contraception

… perception of subfertility developed over 
time…

Association between unplanned pregnancies
and maternal exacerbations in Cystic Fibrosis

Peng G. et al. J Cystic Fibrosis. 2023.  doi.org/10.1016/j.jcf.2023.03.020

No difference change in 
ppFEV1 from pre- to post-
pregnancy

Pulmonary exacerbations in 
unplanned group +26%
PEXs -16 in planned group

226 pregnancies followed in 11 centers US   
- 2010-2020
40% unplanned





«withdrawal syndrome»

29ys  
F508del / G551 D

ppFEV1 30 pre IVA
46 post IVA + 1ys

P aeruginosa
Pancreatic insufficiency
CF R-diabetes





CF fetus/children ARE exposed to ETI in utero and during breastfeeding



CFTR modulators in pregnancy

fetal multiple severe 
malformation
forceps delivery
intrauterine groth
retardation
large for gestational age
Trisomy 16 with 
spontaneous miscarriage

cholestasis
cholecystitis
cholecystectomy

gestational diabetes
gestational hypertension
hemoptysys preeclampsia
post partum depression
seizures
nephrolithiasis
wound infection
neck pain after epidural
headache after epidural



CF Pregnancy:  outcome pre CFTRm

Mother

§ Non survival disavantage
§ More need for treatment for PEx
§ Some studies decline in ppFEV1
§ Higher risk of gestational diabetes
§ Higher rates of cesarion section

Infant born to mother with CF

§ More likely pre-term (< 37 ws)
§ Low birth weight (< 2.5 kg)



Etherington C. J.Cystic Fibros 23S1(2024),S102WS 07.06 – ECFS Congress 2024
Maternal and foetal outcomes following ETI use in pregnancy: comparison with pregnancy
outcome from the pre modulator era
Adult CF Center Leeds- UK
2010-2023 retrospective

ETI group
24 WwCF à 26 babies

27,5 ys FEV1  75%

non ETI group
24 WwCF à 30 babies

28,5 ys FEV1  73%

ETI group non ETI group
unplanned 67% 40% p=0.003

natural conception 96% 68% p<0.001

baseline BMI 24.5 21.7 p<0.01

achieved minimun
target weight gain

76% 36% p<0.01

GDM 71% 38% p<0.001

preterm 19% 43% p=0.03

breast feeded 50% 35% p=0.04

antibiotic (days) p<0.01

during pregnacy 7 24

+ 1 ys 0 29

+ 2 ys 0 17





2010-2021
11 US adult CF  centers

114 pregnancy on CFTRms
(77on ETI)



Expert recommendation on CFTR modulators in pregnancy

the decision to continue versus discontinue HEMT during
pregnancy and lactation warrants a clear and comprehensive
conversation between provider and mother/partner with 
informed shared decision-making.

data support the need to consider infant monitoring with routine
-liver function testing and 
-ophthalmologic examinations for cataracts.

… careful in neonatal testing for CF





CFTR modulators: fetus-infant exposure
risks

What we know

risk : liver health
-early sign of liver stress (elevated transaminases or bilirubin) - usually temporary

monitor : 
- liver function tests within one months of birth;  
- every three months while breast feeding on ETI

risk : eye health
-juvenil rats given ivacafator, days 7-35 after birth developed cataracts
-case reports of infant exposed to ETI in utero found to have mild cataracts

monitor :  
- eye exam by pediatric ophtalmologisdt within 2 - 3 months of birth
- consider repeat eye examafter one year for infants ongoing exposute to ETI through

breast milk breast feeding on ETI

where the follow up 
for this «healthy»  
babies?

Clinical consideration: Fertility and CFTR modulators.  cff.org 2023
Cystic Fibrosis Canada’s Heathcare Advisory Council 2023



CF fetus/children exposed to ETI in utero



CF fetus/children exposed to ETI in utero
Mother CF 
Baby CF

Mother F/F - Father F carrier
ETI from nov 2019

“infertility”… spontaneous conceiving after 6 ws on ETI

Female F/F - birth at 39 ws

Suspicious of echogenic bowel in pregnancy
Pancreatic sufficiency

Neonatal screening  (IRT ) negative
Sweat Cl 60

exposure to ETI maintained with breastfeeding Luma/Iva when 2 years old

Impact on neonatal
screening



Kowalik A,  J Cystic Fibros 2024; 23: 1027-1030.CF fetus/children exposed to ETI in utero

Clinical outcomes of two infants with cystic fibrosis, including the 
presence of 
vas deferens, born to a woman with cystic fibrosis taking CFTR 
modulators during both pregnancies

Mother CF 
Babies CF

Mother F/F - Father F carrier
ETI from 2020
FEVpp 25 à 45% post ETI

“infertility” spontaneous conceiving + 3 ms on ETI

concomitant treatment for mioclonic epilepsy
(levetiracetam and valproic ac)and intracranial
aneurysm

Babies CF

- Female F/F
- Male F/F   à normal vas deferens

Breastfeeding controindicated



Kowalik A,  J Cystic Fibros 2024; 23: 1027-1030.

Mother CF 
Babies CF

à normal develpment of vas deferens

male F/F exposed to ETI during pregnancy



Kowalik A,  J Cystic Fibros 2024; 23: 1027-1030.
Breastfeeding controindicated

à rapid development of CF features with cessation of ETI exposure Mother CF 
Babies CF



PROTECT
Prenatal Modulator Treatment to Prevent CF Complications

CFF reseach programm Webinar November 15, 2024 9.00 am – 4.00 pm

Mother CF carrier
Baby CF

CASE REPORTS|
Prenatal Cystic Fibrosis Transmembrane Conductance Regulator Modulator Therapy: A 
Promising Way to Change the Impact of Cystic Fibrosis

Fetal Diagn Ther (2023) 50 (2): 136–142.



PROTECT
Prenatal Modulator Treatment to Prevent CF Complications

CFF November 2024

Mother CF carrier
Baby CF



Impact of CFTR modulators on pregnancy and infant born to mothers with CF
longitudinal prospective multicentre observational study
40 US TDN CF centres
CFF sponsorized
2021-2025
aims to entroll 285 fwCF

sub studies: infant ETI PK and maternal Continous Glucose Monitoring



MAYFLOWERS study – 2024 update 
NACFC-Boston

WwCF Pregnancies 279

age 30 (17- 41) years

pre - pregrancy ppFEV1 85 (25-123)

diabetes 104  (37%)

assisted reproduction 32  12%

Delivery outcomes

Live birth 226 ( 95%)

Caesarion section 88 ( 36%)

Weight 3.2 ( 1.2 – 4.7) kg

Gestational age 38 (27 – 42) weeks

Preterm birth 44 (22%)  (extended NICU  in 
20%)



What we do NOT know
CFTR modulators: fetus-infant exposure risks

Potential effect of ETI in pregnancy on prenatal development



To investigate fetal tissue distribution of maternally
administered ETI by placenta transfer in the rat fetus

Healthy rat model -non CF
- Fetal plasma concentration of ETI is variable
- Variable fetal exposure due to maternal physiological
variability



Potential effect of ETI in pregnancy on prenatal
development

primary bronchial epithelial cells

modulation of dhCER associated with CF and to ETI
off target effect of ETI per se, independent of CFTR 
rescue
genotype-independent CF (including non rescuable
mutation) and non CF
increased dhCER blood levels reported for a DEGS1 
genetic variant .. and DEGS1 mutations cause 
neurological disordes … linked to neurodegeneration
…further investigation



Potential effect of ETI in pregnancy on prenatal development
Ciobanu DZ et al., 2024, J Cyst Fibros

DEGS dysfunction and  
accumulation of dHCer in the 
brain causes impairment in the 
development of the neurvous
system, due to derangement in 
myelin formation and 
maintenance



NACFC 2025



Potential effect of ETI in pregnancy on prenatal development
Ciobanu DZ et al., 2024, J Cyst Fibros

… Overall, the body of data available so far on the use of ETI in human 
would exclude short /midterm safety concern, but the story of this drug
during pregnancy and in infancy is too short to derive reliable
conclusions, particularly related to mild alterations that mighy produce 
effects later in life.



… and what about pregnancy in partner of in MwCF treated with ETI



2021 - US, UK, Australia,  Israel 35/42 on CFTRm
during sperm retrieval
(stop 1 – 3 ms)

40/42 ART



Sexual and Reproductive Health (SRH) in Male wCF



Men Fertility  and CFTR
Ø 98% infertile because of surgically uncorrectable ostructive azospermia related to CBAVD

Ø 2% fertile

Ø Men with CF do produce sperm and testicular histology is normal

ü Routine semen analysis recommended for all in late adolescence
(low volume acid ejaculate, azospermia)

If man choose to pursue biologic parenthood -after confirmation of infertility- sperm extraction (possibility of 
semen cryopreservation), and subsequent ICSI and IVF (PMA). 

. MESA/E or TESA/E with ICSI has been reported to result in pregnancy rates of 30-35% per cycle.

Hormonal ovarian stimulation and ovocytes retrievement needed in female partner                                                
(risk for Ovarian Hyperstimulation Syndrome)

Success rate depends also on maternal age  (<35 yrs success rate of a live birth 46-48%)

J Cystic Fibr 2019; 18:S105-S100
J Cystic Fibr 2022; 21: 657-661
Curr Opin Pulm Med 2020; 26:685-
695



CFTR modulators and fertility in Male wCF
No reports of improved fertility in Male wCF with CFTR modulators

Case reports describe self resolving testicular pain in 7 pts after starting ETI therapy

In G551D homozygous ferret exposed in utero throughout pregnancy to ivacaftor has been
described rescue of the vas deferens and epididymis

The impact of modulators on fertility rescue has been described in a  single case report

Males who wish to completely avoid exposure of sperm to CFTR modulators must discontinue 
modulators for the life of an average sperm, approximately 80 days before semen extraction

Pediatr Pulmonol
2022; 57;S75-S88

J Cystic Fibr
2020;19; e39-e41

SCI Trans Med
2019; 11 eeau7531

Pediatr Pulmonol
2022; 57;S75-S88



SRH in Male wCF - CF providers attitude



SRH in Male-wCF – patients’ perspective

US

suboptimal SRH care provision

infertility # sterility # impotence

earlier discussion (from adolescence), regular discussion

confidential,  routinary,  CF provider–initiated SRH discussion

safe sex behaviour discussion (sexually transmitted infections)
sexual functioning concerns (coughing, hemoptysis,dyspnea)
urinary stress incontinence
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Australia, 2001
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