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Abstract

Objectives: Cystic fibrosis-related diabetes (CFRD) is the 
most common comorbidity in patients with cystic fibrosis 
(CF). This study aimed to determine the prevalence and risk

factors of CFRD using data from the CF Registry of Türkiye 
(CFRT).
Methods: All patients with CF who underwent diabetes 
screening in 2022 or earlier were included in the study. The 
clinical and demographic characteristics of patients with 
CFRD, pre-diabetes (impaired glucose tolerance, impaired 
fasting glucose, indeterminate glucose tolerance), and those 
with normal screening results (NSR) were compared.
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Results: Of the 1,702 patients registered in the data system 

in 2022, 916 patients from 21 centers who underwent dia-
betes screening were included in the study. CFRD was 
diagnosed in 102 patients (11.2 %), there were 56 patients 
(6.1 %) with pre-diabetes, and NSR were found in 757 pa-
tients (82.7 %). The youngest patient diagnosed with dia-
betes was 6 years old. In patients with CFRD, the median 
age of patients was found to be higher (p<0.001), body mass 
index (BMI) was found to be lower (p 0.017); chronic 
Pseudomonas aeruginosa (P. aeruginosa) colonization 
(p<0.001), severe mutations (60.8 %, p<0.001), and pancre-
atic insufficiency (56.1 %, p<0.001) were more frequent; 
median FEV1% and FVC% values were significantly lower 
(p<0.001 and p<0.002, respectively) compared to non-
diabetic patients.
Conclusions: CFRD is associated with impaired pulmonary 
function, poor nutritional status, and increased chronic 
bacterial colonization of the airways. Advanced age, 
decreased respiratory function, severe genotype, and 
pancreatic insufficiency are risk factors for CFRD.

Keywords: cystic fibrosis; diabetes; children

Introduction

Cystic fibrosis (CF) is a genetic disorder, inherited in an 
autosomal recessive pattern, that primarily affects the

respiratory and gastrointestinal systems [1]. Cystic 
fibrosis-related diabetes (CFRD) is the most common 
extrapulmonary comorbidity observed in patients with 
CF [2]. The pathophysiology of CFRD is complex, but in-
sulin deficiency is thought to play a central role [2]. The 
presence of CFRD leads to increased pulmonary exacer-
bations, difficulties in growth and weight gain, decreased 
lung function, and consequently, increased mortality [3]. 
Its prevalence increases with age [4]. CFRD is observed in 
approximately 2 % of children, 19 % of adolescents, and 
40–50 % of adults [5]. According to the U.S. Cystic Fibrosis 
Foundation (CFF), the prevalence of CFRD is 20 % at age 
20, 30 % at age 30, and 40 % at age 40 [6]. Current guide-
lines recommend screening for CFRD using the oral 
glucose tolerance test (OGTT) starting at the age of 10 [7]. 
Some authors also suggest annual OGTT screening be-
tween the ages of 6 and 9 [8, 9]. Although diabetes is the 
most common complication, studies in pediatric patients 
often include a small number of patients. Therefore, large 
registers provide a significant advantage for us to un-
derstand this disease better. For this reason, in this study, 
we aimed to determine the clinical characteristics and 
prevalence of diabetes in CF patients who underwent 
diabetes screening and were diagnosed with CFRD 
through the CF Registry of Türkiye (CFRT). Additionally, 
we aimed to compare the clinical features of CF patients 
with and without CFRD and to identify the risk factors 
associated with CFRD.
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Materials and methods

Study design

This study is a retrospective cohort study conducted using 
data from the 2022 CFRT. Ethical approval was obtained from 

the Ethics Committee of Ege University Faculty of Medicine, 
with approval number (23-10T/31), and conducted according 
to the principles of the Declaration of Helsinki.

Study population

All patients registered in the database in 2022 who had un-
dergone diabetes screening using an oral glucose tolerance 
test (OGTT) in 2022 or earlier were included in the study. 
Demographic, clinical, and laboratory data were retrieved 
from the CFRT 2022 database. Patients who had not under-
gone diabetes screening were excluded from the study. 
Informed consent was obtained from all individual partici-
pants (or their parent or legal guardian in the case of chil-
dren under 16) included in the study. Patients with suspected 
type 1 diabetes mellitus, based on clinical and laboratory 
findings, were excluded from the study.

Demographic and clinical characteristics

The data collected included patient’s age, body weight, 
height, body mass index (BMI) z-scores, the first and sec-
ond sweat tests, fecal elastase and fat levels, genetic mu-
tation type, sex, current age, age at CF diagnosis, oral 
glucose tolerance testing (OGTT) results, pulmonary func-
tion test (PFT) values, sputum culture results, and coloni-
zation status. The most recent height and weight 
measurements were entered into the registry. If a PFT was 
performed in 2022, the best FEV1% value of the year, along 
with the corresponding weight and height at the time of the 
test, were also recorded. Sputum culture results from 2022 
were included in the analysis. The number of pulmonary 
exacerbations in the past year, total days of hospitaliza-
tion, and days on intravenous antibiotics were also docu-
mented. Pancreatic insufficiency was recorded if fecal 
elastase levels were below 200 μg/g, while levels of 200 μg/g 
or above were recorded as pancreatic sufficiency. CF-
related complications recorded in the registry included 
Pseudo-Bartter syndrome, pneumothorax, chronic liver 
disease, distal intestinal obstruction syndrome (DIOS), 
allergic bronchopulmonary aspergillosis (ABPA), and ma-
jor hemoptysis.

Definitions

Height, weight, and BMI were recorded using reference 
values from the Centers for Disease Control and Prevention 
(CDC). Genetic mutation types were evaluated and catego-
rized as follows: patients with two mutations in classes I, II, 
or III were considered to have a “severe genotype” while 
those with at least one mutation in classes IV, V, or VI were 
classified as having a “mild genotype” [10, 11]. According to 
diabetes screening results, patients were classified into six 
groups:
1) CFRD with fasting hyperglycemia: Fasting blood glucose 

(FBG) ≥7.0 mmol/L (126 mg/dL) and 2-h blood glucose 
level (BGL) on OGTT ≥11.1 mmol/L (200 mg/dL).

2) CFRD without fasting hyperglycemia: FBG <7.0 mmol/L 
(126 mg/dL), 2-h BGL on OGTT ≥11.1 mmol/L (200 mg/dL). 

3) Indeterminate glucose tolerance (INDET): FBG
<7.0 mmol/L (126 mg/dL), 2-h BGL on OGTT <7.8 mmol/L 
(140 mg/dL), mid-OGTT glucose ≥11.1 mmol/L (200 mg/dL). 

4) Impaired glucose tolerance (IGT): FBG <7.0 mmol/L
(126 mg/dL), 2-h BGL on OGTT between 7.8 and 
11.1 mmol/L (140–200 mg/dL).

5) Impaired fasting glucose (IFG): FBG 6.1–6.9 mmol/L 
(110–125 mg/dL), 2-h BGL on OGTT <11.1 mmol/L 
(200 mg/dL).

6) Normal glucose tolerance (NGT): FBG <7.0 mmol/L
(126 mg/dL), 2-h BGL on OGTT <7.8 mmol/L (140 mg/dL), 
and all glucose levels <11.1 (200 mg/dL) [12, 13]. Patients 
with IFG, IGT, and INDET were classified as having pre-
diabetes (13). Patients with normal OGGT were grouped 
as having normal screening results (NSR).

Statistical analyses

Statistical analysis was performed using SPSS software 
(Version 25.0, SPSS Inc., Chicago, IL, USA). If continuous 
variables were normal, they were described as the 
mean ± standard deviation (p>0.05 in the Kolmogorov– 
Smirnov test or Shapiro–Wilk (n<30)), and if the continuous 
variables were not normal, they were described as the me-
dian. The continuous variables were compared by the use of 
one way ANOVA and Student’s t-test or Kruskal–Wallis and 
Mann–Whitney U test, depending on parametric or non-
parametric values; respectively. The categorical variables 
between the groups were analyzed by using the chi-square 
test or Fisher’s exact test. Factors associated with a p-value of 
less than 0.1 in univariate analysis were further evaluated in 
a multiple regression analysis. The level for statistical sig-
nificance was predetermined at p<0.05.
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Results

In 2022, a total of 916 CF patients who underwent diabetes 
screening were enrolled in the study from 21 centers 
included in the CFRT. A total of 786 patients who were not 
screened for diabetes were excluded. Among the included 
patients, 102 (11.2 %) were diagnosed with CFRD, while 56 
patients (6.1 %) were found to have pre-diabetes. In 757 pa-
tients, the NSR rate was 82.7 %. Figure 1 shows the flow chart 
of the study group.

The age distribution of patients in the registry was as 
follows: 0–9 years, 790 patients (46.4 %); 10–18 years, 632 
patients (37.1 %); and ≥19 years, 280 patients (16.5 %). The 
median age at CFRD diagnosis was 14.8 years (range: 6.0–40.0). 
Regarding the frequency of CFRD across age groups, 3 patients 
(0.4 %) were between 0 and 9 years, 54 (8.5 %) were between 
10 and 18 years, and 45 (16.1 %) were ≥19 years. Figure 2 shows 
the ages at diabetes diagnosis.

Comparison of children’s demographic 
characteristics and diagnostic findings with 
CFRD, pre-diabetes, and NSR

The median current age of CFRD patients was 15.1 years 
(range: 6–40), which was significantly higher than that of NSR 
(p<0.001). The proportion of females was significantly higher 
in the CFRD group (p=0.003). The median BMI z-score 
was −0.84 (−0.6 to 1.2) in the CFRD group and −0.61 (−0.2 to 
1.4) in the NSR patients. (p=0.017). The median values of the

first and second sweat tests in CFRD patients were 72 
(28–151) mmol/L and 70 (28–159) mmol/L, respectively, 
compared to 62 (18–119) mmol/L and 61 (21–104) mmol/L in the 
NSR group (p=0.003 and p=0.005, respectively). FEV1% and 
FVC% values were significantly lower in CFRD patients 
(p<0.001 and p=0.002, respectively). Patients with CFRD had a 
higher risk of pancreatic insufficiency compared to predia-
betic and NSR patients. A severe genotype was present in 62 
CFRD patients (60.8 %), significantly more than in the pre-
diabetic and NSR groups (p<0.001). Fasting glucose, OGTT, and 
HbA 1c levels were significantly higher in CFRD patients than 
in both other groups (p<0.001 for all). Comparison of the de-
mographic and diagnostic findings across the groups is pre-
sented in Table 1.

Comparison of children’s chronic ınfection 
status, CF-related complications, and 
treatments of the groups

Chronic respiratory tract colonization was more common in 
CFRD patients than in NSR. Pseudomonas aeruginosa (P. aeru-
ginosa) was found in 68.6 % (p<0.001), Methicillin-resistant 
Staphylococcus aureus (MRSA) in 11.7 % (p=0.041), Methicillin-
sensitive Staphylococcus aureus (MSSA) in 30.4 % (p=0.008), and 
Aspergillus fumigatus in 15.7 % (p=0.020) of CFRD patients. 
Complications such as allergic bronchopulmonary aspergillosis 
(ABPA) (p=0.013), liver disease (p=0.023), pneumothorax 
(p<0.001), and major hemoptysis (p<0.001) were also signifi- 
cantly more frequent in CFRD patients than in NSR. Annual

Figure 1: Flow chart of the study group.
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hospitalization days (p<0.001) and duration of intravenous 
antibiotic use (p=0.012) were longer in patients with CFRD. Use 
of treatments other than cystic fibrosis transmembrane regu-
lator (CFTR) modulators was significantly higher in CFRD pa-
tients, while the rate of modulator therapy use was 9.8 % in 
CFRD patients (p=0.130). Annual hospitalization days (p=0.003) 
and duration of intravenous antibiotic use (p=0.045) were 
significantly longer in CFRD patients than in pre-diabetics and 
NSR. Comparison of the chronic colonization, CF-related com-
plications, and treatment groups provided in Table 2. Among the 
102 patients diagnosed with CFRD, 100 were receiving insulin

therapy, while two patients were initiated on oral antidiabetic 
treatment by the pediatric endocrinology team. In addition, all 
patients with CFRD and pre-diabetes received dietary in-
terventions tailored to the nutritional requirements of CF.

Risk factors for CFRD

Logistic regression analysis was performed to identify in-
dependent risk factors for CFRD. The following were found 
to be independent risk factors: older current age (OR: 0.990,

Figure 2: Age of CFRD diagnosis.

Table : Comparison of the demographic and diagnostic findings between groups.

CFRD (n=) Pre-diabetes (n=) Normal screening (n=) p p

Current age CF, years, median (IQR) . (–) . (–)  (–) <. .
Age at CF diagnosis, months, median (IQR)  (–)  (–)  (–) . .
Female, n (%)  (.)  (.)  (.) . .
Male, n (%)  (.)  (.)  (.) . .
Weight z-score, median (IQR) −. (−., −.) −. (−., −.) −. (−., .) <. .
Height z-score, median (IQR) . (−., −.) −. (−., −.) −. (−., .) . .
BMI z-score, median (IQR) −. (−., .) −. (−., .) −. (−., .) . .
st ST, mmol/L, median (IQR)  (–)  (–)  (–) . .
nd ST, mmol/L, median (IQR)  (–)  (–)  (–) . .
FEV, %, median (IQR)  (–)  (–)  (–) <. .
FVC, %, median (IQR)  (–)  (–)  (–) . .
Pancreatic insufficiency, n (%)  (.)  (.)  (.) <. .
Phedel homozygous, n (%)  (.)  (.)  (.) . .
Mild genotype, n (%)  (.)  (.)  (.) 
Severe genotype, n (%)  (.)  (.)  (.) <. <.
Fasting glucose, mmol/L, mean ± SD . ± . . ± . . ± . <. <.
HbA c , %, mean ± SD . ± . . ± . . ± . <. <.
 h OGTT glucose, mmol/L, mean ± SD . ± . . ± . . ± . . .

CFRD, cystic fibrosis-related diabetes; CF, cystic fibrosis; BMI, body mass index; FEV, forced expiratory volume in s; FVC, forced vital capacity; OGTT, oral 
glucose tolerance testing; p, comparison between CFRD, pre-diabetes, and normal screening results in patients; p, comparison between CFRD and pre-
diabetes patients. Values shown in bold indicate statistically significant results.
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95 % CI: 0.891–2.178; p=0.041), lower FEV1% (OR: 0.831, 95 % 

CI: 0.717–0.963; p=0.012), lower FVC% (OR: 0.904, 95 % CI: 
0.863–0.981; p=0.003), presence of pancreatic insufficiency 
(OR: 1.632, 95 % CI: 1.468–3.261; p=0.004), and having a severe 
genotype (OR: 1.835, 95 % CI: 1.544–4.064; p<0.001). The risk 
factors for CFRD are summarized in Table 3.

Discussion

This study aimed to identify the risk factors for CFRD and 
evaluate the clinical differences between patients with and

without diabetes. In Türkiye, the prevalence of CFRD was 
11.2 %, while abnormalities in the oral glucose tolerance test 
were observed in 17.3 % of patients. We observed significant 
deterioration in pulmonary function and a higher frequency 
of CF-related complications among CFRD patients. Advanced 
age, severe genotype, low FEV1% and FVC% values, and 
pancreatic insufficiency were identified as significant risk 
factors for CFRD.

The International Society for Pediatric and Adolescent 
Diabetes (ISPAD) 2022 guidelines reported a CFRD preva-
lence of 3.8–10 % in pre-adolescents, 13.8–20 % in adoles-
cents, and 40–50 % in adults [13]. In a large cohort study [14],

Table : Comparison of the chronic colonization, CF-related complications and treatments between the groups.

CFRD (n=) Pre-diabetes (n=) Normal screening (n=) p p

Chronic infections
P. aeruginosa, n (%)  (.)  (.)  (.) <. <.
MSSA, n (%)  (.)  (.)  (.) . .
MRSA, n (%)  (.)  (.)  (.) . .
H. influenza, n (%)  (.)  (.)  (.) . .
B. cepacia, n (%)    (.) 
Achromobacter, n (%)  (.)   

Non-TB mycobacteria, n (%)  (.)   

S. maltophilia, n (%)  (.)   

A. fumigatus, n (%)  (.)  (.)  (.) . .
CF complications
ABPA, n (%)  (.)  (.)  (.) . .
DIOS, n (%)  (.)   (.) 
Liver disease, n (%)  (.)  (.)  (.) . .
Pseudo-Bartter syndrome, n (%)  (.)  (.)  (.) . .
Pneumothorax, n (%)  (.)   (.) <. .
Major hemoptysis, n (%)  (.)   (.) <. .
Exacerbation last year, n (%)  ()  (.)  (.) . .
Hospitalization days, mean ± SD . ± . . ± . . ± . <. .
IV antibiotic days, mean ± SD . ± . . ± . . ± . . .
CF related treatments
RhDNase, n (%)  (.)  (.)  (.) . .
PERT, n (%)  (.)  (.)  (.) <. .
Mannitol, n (%)  (.)  (.)  (.) . .
Hypertonic saline, n (%)  (.)  (.)  (.) . .
Inhaled antibiotic, n (%)  (.)  (.)  (.) <. .
Bronchodilator, n (%)  (.)  (.)  (.) <. .
Oxygen, n (%)  (.)  (.)  (.) <. .
NIPPV, n (%)  (.)  (.)  (.) . .
Inhaled steroid, n (%)  (.)  (.)  (.) . .
Oral steroid, n (%)  (.)  (.)  (.) . .
Modulator therapies  (.)  (.)  (.) . .
Ivacaftor, n (%)  (.)  (.)  (.)
Lumacaftor/Ivacaftor, n (%)  (.)  (.)  (.) 
Tezacaftor/Ivacaftor, n (%)    

Elexa/Teza/Ivacaftor, Ivacaftor, n (%)  (.)  (.)  (.) . .

CFRD, cystic fibrosis-related diabetes; P. aeruginosa, Pseudomonas aeruginosa; MSSA, Methicillin-sensitive Staphylococcus aureus; MRSA, Methicillin-resistant 
Staphylococcus aureus; B. cepacia, Burkholderia cepaica; S. maltophilia, Stenotrophomonas maltophilia; A. fumigatus, Aspergillus fumigatus; CF, cystic fibrosis; 
ABPA, allergic bronchopulmonary aspergillosis; DIOS, distal intestinal obstruction syndrome; IV, intravenous; PERT, pancreatic enzyme replacement 
therapy; NIPPV, non-invasive positive pressure ventilation; p, comparison between CFRD, pre-diabetes, and normal screening results in patients; p, 
comparison between CFRD and pre-diabetes patients. Values shown in bold indicate statistically significant results.
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the overall prevalence of CFRD was reported as 21.6 % (age 
range: 3.03–31.9 years), with variations depending on race 
and ethnicity. While the highest prevalence was observed in 
the adult age group in this cohort, in our study, consistent 
with the literature, CFRD was most frequently seen in in-
dividuals over 19 years of age. The lower incidence observed 
among individuals aged 19 years and older reported by 
Olesen et al. [14] may be attributable to the predominance of 
pediatric pulmonology centers contributing data to our na-
tional registry. In addition, a study from Poland reported a 
CFRD prevalence of 12.9 %, which is highly comparable to the 
prevalence observed in our cohort (15). However, in our 
study, both the age at cystic fibrosis diagnosis and the age at 
CFRD diagnosis were lower than those reported by Rachel 
et al. [15]. This difference may be related to earlier diagnosis 
of cystic fibrosis and more frequent clinical follow-up in our 
patient population. A 2009 study from the UK found that CFRD 
prevalence was 5 % in individuals aged 10–19, 18 % in those 
aged 20–29, and 25 % in those aged 30–39 [16]. In our study, the 
prevalence of diabetes in the adult age group was lower than 
that reported in the literature, which may be related to the 
limited participation of adult pulmonology centers in the 
registry. In line with the literature, CFRD was found to be 
significantly more frequent in females [15, 16]. Although CFRD 
was more frequently observed in girls in our cohort, female 
sex was not identified as an independent risk factor in multi-
variable logistic regression analysis. Previous studies have 
reported female sex as a risk factor for earlier development of 
CFRD, possibly related to hormonal factors, differences in body 
composition, or more rapid pulmonary decline. However, in 
our cohort, the association between female sex and CFRD may 
have been confounded by other variables such as age, nutri-
tional status, and pulmonary function.

Current guidelines recommend annual screening for 
CFRD starting at age 10 [17], but diagnosis can occur at 
younger ages. In our study, the youngest patient diagnosed 
with diabetes was 6 years old, and the frequency of CFRD

between ages 6–9 was 0.4 %. We do not recommend 
screening for diabetes before the age of 10 unless there are 
risk factors or clinical suspicion.

We observed that CFRD was associated with lower pul-
monary function and BMI scores. CFRD may contribute to 
difficulties in gaining weight, and poor nutritional status is 
associated with worse pulmonary outcomes in CF patients. 
Terliesner et al. reported that CFRD patients had lower body 
weight compared to other CF patients, and that this differ-
ence was evident even years before the diabetes diagnosis 
[18]. Therefore, CFRD should be considered in children and 
adolescents with declining growth or weight gain. In our 
study, BMI z-scores differed significantly among patients 
with CFRD, pre-diabetes, and normal glucose tolerance.

Porter et al. [19] reported that FEV1% and FVC% were 
significantly lower in patients with CFRD than in non-
diabetic controls. In our study, the mean forced expiratory 
volume in 1 s (FEV 1 ) was significantly lower in patients with 
diabetes. In contrast, the study by Porter et al. reported a 
lower mean FEV 1 % compared with our cohort. This differ-
ence may reflect a higher mean age of the study population 
in their cohort, consistent with the well-recognized age-
related decline in pulmonary function. Poor respiratory 
function is also associated with more severe clinical out-
comes [20]. Lower pulmonary function in both pre-diabetic 
and CFRD patients compared with those with NSR suggests 
that early intervention is crucial to prevent further decline.

To date, more than 2,000 variants have been identified 
in the CFTR gene. The F508del mutation, which is highly 
prevalent in Northern Europe and the United States, ac-
counts for over 70 % of cases in these regions, whereas its 
frequency in our country ranges between approximately 
20 % and 28 %. In our study, 33.3 % of CFRD patients had the 
Phe508del mutation, and 60.8 % had a severe genotype. 
CFRD is more frequently observed in patients with severe 
genotypes and pancreatic insufficiency [21]. These patients 
often experience more frequent pulmonary exacerbations 
and worse lung function. Additionally, pancreatic insuffi- 
ciency was significantly more common among CFRD pa-
tients. A study evaluating OGTT screening in children over
2 years of age reported widespread glucose metabolism ab-
normalities in CF patients with pancreatic insufficiency aged 
6–10 years [22].

CFRD patients showed a higher rate of chronic respira-
tory tract colonization, possibly related to elevated blood 
glucose levels, facilitating bacterial growth [23]. S. aureus 
colonization is more common in early childhood, while the 
higher prevalence of P. aeruginosa in CFRD patients may be 
attributed to their older age. Furthermore, the lower respi-
ratory function values in diabetic patients can increase 
chronic bacterial colonization in the respiratory tract.

Table : Logistic regression analysis to determine the predictable risk 
factor for CFRD.

Variable OR ( % CI) p-Value

Current age . .–. .
Sex . .–. .
FEV  % . .–. .
FVC % . .–. .
P. aeruginosa colonization . .–. .
Pancreatic insufficiency . .–. .
Severe genotype . .–. <.

CFRD, cystic fibrosis-related diabetes; OR, odds ratio; CI, confidence 
interval; FEV, forced expiratory volume in s; FVC, forced vital capacity; 
P. aeruginosa, Pseudomonas aeruginosa.
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Our study found that CF-related complications were 
more common in CFRD patients. These findings may reflect 
the more severe clinical course and poorer pulmonary 
function in CFRD patients. Some authors have emphasized 
that CFRD may negatively affect the immune system. This 
could lead to a higher frequency of complications in this 
patient group [24]. As expected, annual hospitalizations and 
intravenous antibiotic use were significantly longer in this 
group. Use of medications such as dornase alfa and PERT was 
higher in CFRD patients. Although the rate of CFTR modu-
lator use was higher among CFRD patients in our study, this 
may be due to a higher frequency of severe mutations, 
including Phe508del, in this group. CFTR modulators have 
revolutionized CF care, leading to significant improvements 
in lung function. However, few studies have explored their 
effect on the incidence and severity of CFRD [25]. As ex-
pected, OGTT, fasting blood glucose, and HbA 1c values were 
higher in CFRD patients compared to prediabetic and nor-
moglycemic individuals. Early detection of glucose meta-
bolism abnormalities is critical in CF patients. OGTT remains 
the recommended screening tool for glucose abnormalities 
in this population [26].

In a large study of CFRD patients [27], low FEV1%, liver 
disease, pancreatic insufficiency, and G-tube feeding were 
identified as CFRD risk factors. Consistent with the litera-
ture, our study identified older age, reduced FEV1% and 
FVC%, pancreatic insufficiency, and severe genotype as in-
dependent risk factors for CFRD.

There are some limitations in this study. Since the study 
was retrospective, patients with missing data were excluded. 
As not all centers that follow pediatric and adult CF patients 
in our country are registered in the CFRT, data from these 
centers could not be included in the study.

This study adds to the existing literature by providing 
nationwide registry-based data from a genetically diverse CF 
population in a middle-income country. The lower prevalence 
of the F508del mutation and differences in healthcare struc-
ture compared to Western cohorts offer important insights 
into CFRD epidemiology beyond predominantly Northern 
European populations. Furthermore, the simultaneous eval-
uation of CFRD and pre-diabetes allows for a broader un-
derstanding of early glucose metabolism abnormalities and 
their association with pulmonary and nutritional decline.

Conclusions

This study found that the prevalence of CFRD in Türkiye was 
11.1 %, and the frequency of pre-diabetes was 6.1 %. 
Advanced age, pancreatic insufficiency, severe genotype, 
and poor pulmonary function were identified as significant

risk factors for CFRD. We observed that CFRD patients had 
notably worse pulmonary function and nutritional status. 
Given the more severe clinical course in CFRD patients, early 
detection and management of this comorbidity are of utmost 
importance.
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