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ABSTRACT

The aim of this case report was to show the conse-
quences of pregnancy in a cystic fibrosis (CF) patient with 
a rare mutation. We present a case of a patient with CF, 
pregnant for the second time, who gave birth to a healthy 
child. Her mutation status revealed the presence of rela-
tively rare mutation c.3718-2477C>T that is associated 
with a milder phenotype of the disease. During pregnancy, 
her vital signs were within normal limits. She had no exac-
erbations after the third gestational month. Cystic fibrosis 
is the most common genetic disorder among Caucasians. 
Over the last few decades, the survival rate and the lifespan 
of patients with CF have increased progressively. This is 
why more affected women are choosing to become preg-
nant. Predictive factors for the pregnancy outcome are 
basal pulmonary function [measured by forced expiratory 
volume/1 second (FEV1)], nutritional status [measured 
by body mass index (BMI)], diabetes and bacterial colo-
nization. The report of our case emphasizes the need for 
establishing the exact mutations in CF patients who plan to 
become pregnant in order to predict the possible outcomes 
of this specific period of life. Moreover, genetic counseling 
is strongly recommended for the right understanding of 
the pregnancy risks in such cases.
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tation; Pregnancy.

INTRODUCTION

Cystic fibrosis (CF) is a genetic disorder inherited in 
an autosomal-recessive manner. It is caused by a mutation 
in the CFTR gene, which codes for a chloride transporter 
found on the surface of the epithelial cells that line the 
exocrine glands. Reduced chloride conductance results 
in thick secretions that damage the respiratory system, 
pancreas, reproductive system and hepatobiliary ducts. 
Cystic fibrosis is the most common inherited disease in 
Caucasian populations, with an incidence of 1/2500 new-
borns [1]. Cystic fibrosis carrier frequency in Bulgaria 
is 1/33, meaning that 1/3600 newborns are affected [2].

CASE REPORT

Our patient is a 30-year-old woman who had been suf-
fering minor signs of the disease, infections and bronchial 
obstruction during infancy, with the diagnosis of CF not be-
ing confirmed until the age of 20. Genetic testing revealed 
she is a carrier of two different mutations: c.1521_1523 
delCTT and c.3718-2477C>T. After genetic counseling, 
our patient’s partner was also tested. The CFTR panel for 
95.0% of disease-relevant mutations in Bulgarian patients 
was used. No mutations were found.

The symptoms of the patient include permanent 
cough with variable expectorations. She has at least two 
exacerbations a year that present with increased cough, 
increased dyspnea, fever, change in sputum, hemoptysis, 
laboratory and radiographic changes indicative of pul-
monary infection. A wide variety of respiratory system 
changes occurred since the initiation of symptoms, drum-
stick fingers with clubbing of the nails, hyper-resonance 
at percussion, enlarged anterio-posterior diameter of the 
thorax, diminished vesicular murmur bilaterally, variable 
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rales, and hemoptysis during menstruation. In 2008, she 
received diagnosis of chronic maxillary sinusitis and early 
stage bronchiectasis.

As of 20 years of age, our patient has had a chronic 
infection with Staphylococcus aureus and Pseudomonas 
aeruginosa. In 2012, a second strain of P. aeruginosa was 
isolated. In addition, H. influenza, A. baumannii, S. malt-
ophilia, and some less pathogenic bacteria, were also iso-
lated from sputum. This led to treatment with wide range 
of injectable and oral antibiotics selected after antibiogram. 
As Aspergillus fumigatus was isolated from sputum sam-
ples, a long course of Variconasol had been added as part 
of the therapy. In 2006, she started permanent therapy with 
tobramycin inhalation solution (TOBI®) (for periods of 28 
days on/off) that later was changed to tobramycin inhala-
tion powder (TIP). From the beginning of 2016, she has 
been on Colistin therapy (for periods of 1 month on/off).

Through the years, structural changes in the lungs 
became more apparent on CT scan and X-rays, intersti-
tial fibrotic tissue, noticeable bronchiectasis and signs of 
hyperventilation. Although our patient had many exacer-
bations through the years, lung function remains stable 
[forced expiratory volume/1 second (FEV1) 92.0-99.0%, 
forced vital capacity (FVC) 93.0-105.0%). Liver and 
pancreas function are comparatively conserved and her 
nutrition status is satisfactory body mass index [(BMI) 
19.36]. She had some complaints of gastro-esophageal 
reflux. Patient regularly takes Pancreatin, Sylimarin and 
Esomeprazole. Her blood glucose is within normal range.

Our patient got pregnant for the first time in 2014. The 
pregnancy was terminated due to the long-term tobramycin 
treatment. Aminoglycosides are considered potentially 
ototoxic and nephrotoxic to the fetus and their use is an 
indication for pregnancy termination.

Her second pregnancy was planned. At the time she 
got pregnant she had been on therapy with Dornase al-
pha, Colistin, and Acetylcysteine. Variconasol treatment 
was terminated 3 months before pregnancy. At 10 weeks’ 
gestation she was admitted to Pulmology Clinic at the 
Acibadem City Clinic, Tokuda Hospital, Sofia, Bulgaria, 
due to increased coughing, green sputum, fatigue, and 
rhinitis. S. aureus was cultured predominantly from the 
sputum sample. The therapy was prescribed after antibio-
gram. Amoxicillin/Clavulanic acid (1000 mg/8 hours for 
14 days), Azithromycin (500mg /24 hours for 3 days, 
Cefuroxime (1.5 g/8 hours for 14 days), Dornase alpha, 
Colistin and Acetylcysteine. She was discharged from 
the hospital after 7 days in stable condition. This was her 
last exacerbation (December 2017). Her lung function 
remained stable during pregnancy (FEV1 >90.0%).

She gave birth at term through a planned Cesarean 
section to a healthy child in June 2018. The patient and her 

child were in good condition immediately after birth. No 
postpartum complications were registered. The mother and 
the baby were discharged from the hospital after 5 days.

DISCUSSION

In this case report, we document a case of a woman 
suffering from CF with genotype c.1521_1523delCTT/ 
c.3718-2477C>T, who became pregnant for the second time. 
Monitoring of pregnancy in such cases is a great challenge 
because of the lack of experience of the obstetricians. Ac-
cording to the Cystic Fibrosis Foundation, the pregnancy 
rate, worldwide, in women with CF was reported to be 273 in 
2017. Moreover, a literature review revealed some possible 
complications concerning both mother and child. In 1960, the 
first successful pregnancy of a woman with CF was reported 
[3]. The baby was delivered prematurely and healthy, but the 
mother died from lung failure 5 weeks later. Nowadays, the 
life expectancy of CF patients is approximately 30 years [4]. 
Increased life expectancy, new personalized treatment and 
better quality of life lead to more women with CF reaching 
childbearing age and choosing to become pregnant.

Prematurity is one of the most common complications 
in pregnant women with CF [5,6]. Until now, there have 
been no reports of higher rates of congenital malformations 
in babies born to mothers with CF compared to those born 
to healthy mothers [7], despite the possible teratogenic ef-
fect due to extensive drug therapy. Women with CF who 
became pregnant, frequently experience gestational dia-
betes, hemoptysis and reduced pulmonary function [8]. 
Interestingly, our patient had none of these as her only 
hospitalization was for a pulmonary infection and was 
successfully treated with a combination of antibiotics.

Different factors have been supposed to predict the 
outcome of the pregnancies of CF patients, pre pregnancy 
FEV1 [9,10], pre pregnancy nutrition status [11,12], medi-
cation usage [13], CF-related diabetes [14,15]. Moreover, 
pre pregnancy FEV1 is significantly associated with ges-
tational age at delivery [8].

The most common mutation in the CFTR gene is 
c.1521_ 1523delCTT, which is found in 83.0% of Bul-
garian muco-viscidosis patients, as in 43.0% of them, it 
is in combination with other mutation [2]. The frequency 
of c.3718-2477 C>T (legacy name 3849+10kbC>T) mu-
tation in Bulgarian patients is 1.92% [2]. Studies show 
that patients with the c.3718-2477C>T (3849+10kbC>T) 
mutation are diagnosed at a more advanced age and are 
in a better nutritional state [16]. This mutation causes the 
creation of an alternative splice acceptor site. Thus, abnor-
mal mRNA is produced but normally spliced mRNA also 
occurs. This is why the c.3718-2477C>T (3849+10kbC>T) 
mutation is associated with milder phenotype [17].
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In conclusion, lung function is crucial for the long-
term prognosis of pregnant women suffering from CF. 
Poor lung function can cause pregnancy complications 
and worsening symptoms of the disease. On the contrary, 
stable lung function before and during pregnancy, ensures 
a good pregnancy outcome and fewer exacerbations dur-
ing this period. Even though CF is a well-studied disease, 
managing pregnant patients with the disease is still a great 
challenge for obstetricians and the more information is 
provided the better.

As the lifespan of CF patients increases, the pos-
sibility of women getting pregnant and giving birth is 
much more likely. Counseling women with CF willing to 
become pregnant is essential for the right understanding 
of possible complications, as well as for a better outcome 
for both mother and baby.
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