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Abstract
Introduction: Cystic fibrosis (СF) is an inherited disorder that characterized severe damage to the lungs, digestive system and other 
organs in the body. It is caused by mutations of the gene for the cystic fibrosis transmembrane conductance regulator (CFTR) protein. 
The incidence of CF is one case per 2500 live births in Caucasians. The prevalence of CF in Ukraine is 1: 8400 and in the western part 
of it is 1:5917. Birth defect (BD) is structural or functional anomaly of the body that affects 1 in every 33 babies born. The frequency 
of BD in Ukraine is 3 - 5% of general amount newborns.

The Aim of the Research: to analyze and calculate the frequency of birth defects among patients with CF. 

Methods: The study includes 181 CF patients from different regions of Ukraine, which monitored in Western Ukrainian Specialized 
Children’s Medical Centre, Lviv Cystic Fibrosis Center. All of them had the identification of gene of cystic fibrosis transmembrane con-
ductance regulator (CFTR) in the Institute of Hereditary Pathology of the Ukrainian Academy of Medical Sciences (Lviv). BD diagnose 
was made among CF patients according to international classification of diseases 10th edition (ICD-10) and chapter XVII code Q.

Results: BD were registered in CF patients more frequently (8,2%) than in general population (3 - 5%) in Ukraine. It was occurred 
more often in females than in males (11.62% vs 5.26%). The most frequent CFTR mutations among CF patients with BD were homo-
zygous F508del and compound heterozygotes F508del/G542х. CF patients has the same prevalence of such BD as hepatobiliary and 
congenital heart defects that were registered in 4 (27%).

Conclusion: BD in CF patients are more common than in general population in Ukraine. It makes many problems because of combi-
nation in one child two severe disease that makes shortness of life and serious prognosis. To study deeper of prevalence and appear-
ance mechanisms will help to find humanity options for prevention and prognosis.
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Introduction

Cystic fibrosis (СF) is the most common autosomal recessive disorder among white populations with multiorgan pathology that char-
acterized chronic airway infection, pancreatic insufficiency, gastrointestinal dysfunction, male infertility and others. It is caused by a 
mutation in the cystic fibrosis membrane conductance regulator (CFTR) protein [1-4].
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The evaluation of long-term calculations shows that the incidence of CF is one case per 2500 live births in Caucasians. Due to newborn 
screening program and CF registry the estimation determines exactly distribution of CF in Europe: Ireland - 1:353, United Kingdom - 
1:2381, Germany - 1:3300, Spain - 1:3750, Italy - 1:4238, Denmark - 1:4700, France - 1:4700, Netherlands - 1:4750, Portugal - 1:6000, 
Finland - 1:25000, The number of reported CF patients in West Asia is 1:4000 - 10,000, in East Asia is 1:100,000 - 350,000. The statistics 
in Japan is 1:350,000. The prevalence of CF in the US Whites is 1:2900. In Canada, the data are 1: 2500. In South America the data are 
depending on regions and countries of residence - 1:3500 - 8500. In Australia is 1:2021 because of the Britain immigrants [5-18]. The 
results of newborn screening program in Ukraine during 2013 - 2014 yy shows the prevalence of CF 1: 8400 generally in the country and 
in the western part of it is 1:5917 [19,23]. 

Birth defects (BD) are structural or functional anomaly as result of inborn errors of development that caused by genetic abnormalities 
and/or environmental exposures. There is registry European Concerted Action on Congenital Anomalies and Twins (EUROCAT) helps 
to estimate structural defects (congenital malformations, deformations, disruptions, dysplasia) and chromosomal abnormalities. It was 
calculated that the major birth defects are common and they occur in 1:33 births [20,21]. The frequency of BD in Ukraine is 3 - 5% of 
general amount newborns [22].

Aim of the Research

To analyze and calculate the frequency of birth defects among patients with CF. 

Materials and Methods 

There were 181 patients registered on the СF Lviv database (West part of Ukraine) during 2016 - 2019 years, of which 15 patients had 
birth defect according to international classification of diseases 10th edition (ICD-10) were grouped to chapter XVII and coded Q. Their 
age was from 3 months to 35 years old. Аmong them were 95 boys and 86 were girls, 109 patients were urban citizens and 72 patients 
were village citizens. All CF patients were analyzed and monitored in Western Ukrainian Specialized Children’s Medical Centre, Lviv Cystic 
Fibrosis Center (Ukraine). The identification of gene CFTR was done in the Institute of Hereditary Pathology of the National Academy of 
Medical Sciences of Ukraine (Lviv).

Results

In our investigation BD were occurred more often in females than in males 10 vs 5 from the sample of 181 patients (p < 0,05). Among 
95 males with CF only 5 (5.26%) had BD, among 86 females with the same diagnosis 10 (11.62%) had BD too.

During investigation, 13 patients were alive and 2 of them died. The reason of deaths in both cases was respiratory failure in the ages 
of 15 and 16 years old. These two patients were girls and the BD as bicuspid aortic valve disease and pulmonary valve stenosis.

In the study, the oldest patient had 35 years and the youngest had 3 months (average 14.4 years +- 7.46 SD). The median age when CF 
diagnosed was 2 years and 3 months and the median age among CF patients when BD diagnosed was 6 years and 4 months.

There were 15 patients with combination of CF and BD who had next mutations distribution of CFTR genes: 6 patients - F508del/
F508del, 2 - F508del/G542х, 1 - F508del/2184insA, 1 - F508del/E92K, 1 - F508del/621+1G-T, 1 - F508del/R553X, 1 - F508del/N1303K, 
2 - F508del/х (x - unknown mutation). Distribution of CFTR gene mutations among CF patients with BD depending of sex is demonstrated 
in table 1.
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It was found that the most frequent CFTR gene mutations in CF patients with BD were: homozygous F508del (c. 1521_1523delCTT) 
registered in 40% cases and compound heterozygotes with other mutations in 60% cases respectively. No one case of BD among CF pa-
tient without F508del was registered. 

Hepatobiliary BD were registered in 4 (27%) CF patients with BD and it was coded as Q44 due to ICD-10. Among them, the hypoplasia 
of gallbladder were in three cases and liver cyst was in one case. The oldest of these patients has 23 years old and the youngest one is 9 
years and 4 months and the sex distribution is 2 girls and 2 boys. 

Congenital heart defects were diagnosed in 4 (27%) cases: pulmonary valve stenosis coded Q22.3, structural abnormality of mitral 
valve with mitral insufficiency - Q23.8, bicuspid aortic valve disease - Q23.1, sinus venosus defect - Q21.1. The oldest of these patients has 
12 years old and the youngest one is 6 years and 2 patients died in the age of 15 and 16 years old. The sex distribution of this patient’s 
group is 3 girls and 1 boy. In 2019 on February, the boy had operation because of sinus venosus defect in Italian CF Centre.

CF diagnosed firstly in 12 patients and then BD. The mean age when CF diagnosed was 2 years and 2 months, the earliest diagnosed 
child has 3 months and the oldest one has 10 years old. At one time CF and BD was diagnosed in 3 patients and there were such diagnosis 
as hypoplasia of gallbladder, pulmonary valve stenosis and bilateral partial ptosis.

The registered others BD as single cases were: bilateral cryptorchidism in 1 case, dolichosigma -1, grade 1 hydronephrosis - 1, bilateral 
congenital hip dysplasia -1, bilateral partial ptosis -1, multiple renal cysts and hydrocalycosis were in 1 patient. 

Discussion

CF is the most common hereditary disease among European population. It is can be concomitant with other congenital abnormalities. 
There is a very little documentation in modern literature, but to know and to study this problem is very important because we can do the 
prognosis for perspective as for treatment, complications and life survivance.

In CF patients, such BD as microgallbladder is the specific unique imaging finding in patients with cystic fibrosis and it was reported 
on abdominal imaging in up to 45% of cases with CF [7]. In our study we saw less cases of this pathology 1,7% among all CF patients and 
20% among all CF patients with BD.

Our work shows that the congenital heart defects occur with the same frequency as defects of hepatobiliary system among CF patients. 
However, the prognosis of these patients with heart defects are more serious and two CF children of our investigation died already.

Male (number of patients) Female (number of patients)
F508del/F508del - 2,

F508del/2184insA - 1,

F508del/G542х - 1,

F508del/х - 1

F508del/F508del - 4,

F508del/E92K- 1,

F508del/G542х - 1,

F508del/R553X - 1,

F508del/621+1G-T - 1,

F508del/N1303K - 1,

F508del/х - 1.

Table 1: Distribution of CFTR gene mutations among CF patients with BD depending of sex.
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Conclusion

1. BD were registered in CF patients more frequently than in general population. According to our investigation, the frequency of 
BD among CF patients was 8.2% at the time the frequency of BD in Ukraine is 3 - 5% of general amount newborns.

2. BD were occurred more often in females than in males 11.62% vs 5.26% among patients with CF.

3. The most frequent CFTR gene mutations in CF patients with BD were: homozygous F508del registered in 40% cases and com-
pound heterozygotes with other mutations in 60% cases respectively. All CF patients with BD  had always one or two F508del 
mutation.

4. Congenital heart defects such as bicuspid aortic valve disease and pulmonary valve stenosis is worsening seriously prognosis of 
life among CF patients.
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