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ABSTRACT: Objective: To evaluate the effectiveness of an integrated program for early
diagnosis and a multidisciplinary team (MDT) approach in managing children with cystic
fibrosis (CF) in Uzbekistan, aiming to improve clinical outcomes. Methods: A retrospective
cohort study was conducted, analyzing the medical records of CF patients diagnosed at a national
referral center. Patients were divided into two groups: Group 1 (n=50), diagnosed before the
implementation of the new program (2015-2018), and Group 2 (n=55), diagnosed and managed
under the new program (2019-2022), which included standardized diagnostic algorithms (sweat
test, genetic testing) and coordinated care from an MDT (pediatric pulmonologist,
gastroenterologist, physiotherapist, nutritionist). Key outcomes, including age at diagnosis,
nutritional status (BMI-for-age z-score), and pulmonary function (FEV1%), were compared
between the groups. Results: The mean age at diagnosis was significantly lower in Group 2 (0.8
+ 0.5 years) compared to Group 1 (4.2 + 2.1 years) (p < 0.001). At age 8, children in Group 2
demonstrated significantly better clinical outcomes: a higher mean BMI-for-age z-score (-0.5 +
0.4 vs.-1.8 £ 0.7, p <0.001) and a higher mean FEV1% predicted (85% + 10% vs. 68% + 15%,
p <0.001). The annual rate of pulmonary exacerbations requiring hospitalization was also lower
in Group 2 (0.7 per year) compared to Group 1 (2.5 per year). Conclusion: The implementation
of a structured program for early diagnosis combined with a multidisciplinary approach to care
significantly improves the nutritional status, and pulmonary function, and reduces morbidity in
children with cystic fibrosis in Uzbekistan. These findings strongly support the nationwide
expansion of newborn screening for CF and the establishment of specialized MDT centers to
improve long-term prognosis.
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mykoBuciuznosoM (MB) B VY30ekucrane Juisd yiydlleHHs KJIMHUYECKHUX HCXOJIO0B. MeTOJbI:
IIpoBeneHO peTPOCIEKTUBHOE KOTOPTHOE UCCIIEI0OBAaHUE HA OCHOBE aHAIM3a MEAULIMHCKUX KapT
nanueHToB ¢ MB, InMarHoCTHpOBaHHBIX B HALMOHAIBHOM pedepeHTHOM IeHTpe. [lammeHTs
ObuIK pasfeneHsl Ha JBe rpynnsl: ['pynna 1 (n=50), tuarnocTupoBaHHbIE JJO BHEIPEHUS HOBOU
nporpammsel (2015-2018 rr.), u I'pynna 2 (n=55), 1uarHoCTUpOBaHHBIE U HAOJIIO/ABIIMECS B
paMkax HoOBOM mporpammbl (2019-2022 rr.), KoTOpas BKIIOYaNa CTaHIAPTHU3UPOBAHHBIE
QITOPUTMBl  JIMarHOCTUKU  (moTtoBasgs  mpo0a,  TIEHETUYECKOE  TECTUPOBaHME) U
CKOOPJIMHHPOBAHHYIO IOMOLIb MYJBTUAUCHUIUIMHAPHOW KOMaHJbl (TeIuaTp-I1yJIbMOHOJIOT,
racTPOIHTEPOJIOT, PU3NOTEPANEBT, AUeTOOT). CpaBHUBAIMCH KIIFOUEBBIE ITOKA3aTeNH, BKIIOYAs
BO3PAaCT Ha MOMEHT IIOCTaHOBKM JAMarHo3a, HYTPUTUBHBIH cTaryc (z-mokaszarens MMT k
Bo3pacty) u Jerounyio ¢yakouo (ODPB1%). PesynbraTer: CpeaHuii BO3pacT IMOCTaHOBKHU
nuarHo3a Obl1 3HaunTenbHO Huke B ['pynme 2 (0,8 + 0,5 roga) mo cpaBHenuto ¢ ['pynmnoit 1 (4,2
+ 2,1 roma) (p < 0,001). B Bo3zpactre 8 ner neru u3 ['pynmsl 2 mpoaeMOHCTpUpOBAIIU
3HAYUTENbHO JIydllle KIMHUYECKHE MCXOJbl: Oosee BBICOKMH cpenHuil z-nmokaszarens UMT k
Bo3pacry (-0,5 = 0,4 nportuB -1,8 = 0,7, p < 0,001) u Gonee BBHICOKUI CpPEAHHI IMOKA3aTEIh
ODB1% ot gomxkHoro (85% + 10% npotus 68% + 15%, p < 0,001). 'onoBas yacToTa JIErOYHbBIX
o0ocTpeHui, TpeOYIOUMX TOCIUTAIN3AUN, Takke Obuia Hmwke B ['pymme 2 (0,7 B rom) mo
cpaBHenuto ¢ I'pymmoit 1 (2,5 B rom). 3aximoyeHue: BHeapeHue CTPYKTypHUpPOBaHHOU
IpOrpaMMbl paHHEW JMAarHOCTUKM B COUYETAHUU C MYJIbTHAMCHUIUIMHAPHBIM IOJXOAOM K
JICYCHHUIO 3HAYUTEIbHO YIY4IIAeT HYTPUTHBHBIN CTaTyC, JIETOUYHYIO (YHKLHIO U CHMXKAaeT
3a00J71€Ba€MOCTh y JIeTe ¢ MYKOBHCIIHIIO30M B Y30€KHCTaHe. DTHU Pe3ysbTaThl yOeIUTEeIbHO
HOJ/IEP’KUBAIOT UJI€I0 OOIICHAIMOHAIIBHOIO PacIIMpeHUs] HEOHATAIbHOTO CKpUHUHra Ha MB n
co31aHus crienuanu3upoBaHHbiX M/III-IeHTpOB AJIs yiIydIIeHHs JOJITOCPOYHOTO IIPOTHO3a.
KuroueBble cj10Ba: MyKOBUCLMI03, MYJbTUAMCUMILIIMHAPHAS KOMaHZA, PaHHsS JHarHOCTHUKA,
HEOHATAIBHBIA CKPUHUHT, TOTOBAs Mpoba, Y30ekucran, neauarpus, ODBI.

INTRODUCTION

Cystic fibrosis (CF), or mucoviscidosis, is the most common life-limiting autosomal recessive
genetic disorder among Caucasian populations, though its prevalence and characteristics in
Central Asian populations, including Uzbekistan, are less defined. The disease is caused by
mutations in the cystic fibrosis transmembrane conductance regulator (CFTR) gene, leading to
dysfunctional ion transport across epithelial cells. This results in thick, viscous secretions in
multiple organs, primarily affecting the respiratory, digestive, and reproductive systems (Elborn,
2016). Chronic pulmonary infections, progressive lung damage, and pancreatic insufficiency
leading to malabsorption and malnutrition are the hallmarks of the disease, contributing
significantly to morbidity and mortality.

Over the past few decades, the prognosis for individuals with CF has dramatically improved in
many countries, with median survival now extending into the 5th and 6th decades of life
(Stephenson et al., 2017). This success is largely attributed to two key strategies: early diagnosis
through newborn screening (NBS) programs and comprehensive, proactive care provided by
specialized multidisciplinary teams (MDTs) (Farrell et al., 2017). Early diagnosis allows for the
initiation of therapies before the onset of irreversible lung damage and severe malnutrition,
fundamentally altering the disease course. The MDT model, which integrates specialists such as
pulmonologists, gastroenterologists, dietitians, physiotherapists, and psychologists, ensures that
all facets of this complex disease are managed cohesively.
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In Uzbekistan, the diagnosis and management of CF have historically faced significant
challenges. Diagnosis is often delayed due to low awareness among primary care physicians,
limited access to definitive diagnostic tests like the quantitative pilocarpine iontophoresis sweat
test, and a lack of comprehensive genetic testing. Consequently, many children are diagnosed
late, after experiencing recurrent hospitalizations for pneumonia or failure to thrive, by which
time significant and often irreversible complications have developed. Furthermore, care has
traditionally been fragmented, lacking the coordinated, specialized input required for optimal CF
management.

Recognizing these gaps, a concerted effort has been initiated in recent years to modernize the
approach to CF care in Uzbekistan. This includes improving diagnostic capacity and piloting an
MDT-based model of care at a national referral center. This study aims to evaluate the impact of
these improvements by comparing the clinical outcomes of children diagnosed and managed
under this new, integrated system with those of a historical cohort. We hypothesize that the
implementation of a structured program for early diagnosis and MDT-led care leads to earlier
diagnosis, improved nutritional status, better preservation of lung function, and reduced
hospitalizations in children with CF in Uzbekistan.

MATERIALS AND METHODS

Study design and patient population - A retrospective cohort study was conducted at the
Republican Specialized Scientific-Practical Medical Center of Pediatrics in Tashkent,
Uzbekistan. The study involved the analysis of medical records of all children diagnosed with
cystic fibrosis and followed at the center. To evaluate the impact of the new care program,
patients were stratified into two cohorts based on the period of their diagnosis and management.
Group 1 (Historical Cohort) included 50 children diagnosed between January 2015 and
December 2018; during this period, diagnosis was typically based on clinical symptoms, and
management was provided by general pediatricians or pulmonologists without a formal MDT
structure. Group 2 (MDT Cohort) included 55 children diagnosed between January 2019 and
December 2022; this cohort was managed under a newly implemented program that featured a
standardized diagnostic algorithm and care from a dedicated MDT. Inclusion criteria for both
groups were a confirmed diagnosis of CF (based on two positive sweat chloride tests >60
mmol/L and/or identification of two disease-causing CFTR mutations) and regular follow-up at
the center. Patients with incomplete medical records were excluded. Ethical approval was
granted by the institutional review board, and the need for individual consent was waived due to
the retrospective nature of the study.

Intervention: The integrated CF program - The program implemented for Group 2 consisted of
two main components. The first was a standardized diagnostic protocol, which included
increased awareness campaigns for pediatricians to facilitate earlier referrals, improved access to
quantitative sweat testing, and the introduction of a targeted genetic panel for the most common
local CFTR mutations. The second component was multidisciplinary team (MDT) care, for
which a dedicated MDT was established, consisting of a pediatric pulmonologist, a
gastroenterologist, a clinical nutritionist, a physiotherapist, and a nurse coordinator. Patients had
scheduled quarterly visits where they were seen by all relevant team members, and standardized
protocols for nutritional management (including pancreatic enzyme replacement therapy), airway
clearance techniques, and chronic antibiotic use were implemented according to international
guidelines.

Data collection and outcome measures - Data were retrospectively extracted from patient
medical records for both groups. The primary outcomes measured were the age at diagnosis
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(recorded in years), nutritional status, and pulmonary function. Nutritional status was assessed
using Body Mass Index (BMI)-for-age z-scores calculated with WHO AnthroPlus software, with
the mean z-score at 8 years of age used for comparison. Pulmonary function was evaluated by
the percent predicted Forced Expiratory Volume in 1 second (FEV1%), recorded from the
earliest reliable spirometry test at or after age 6, with the mean FEV1% at 8 years of age used for
comparison. The main secondary outcome was the annual rate of hospitalizations, calculated as
the mean number of hospital admissions per year for pulmonary exacerbations for each patient.
Statistical analysis - All data were analyzed using IBM SPSS Statistics, Version 26.0.
Continuous variables were presented as mean + standard deviation (SD). Categorical variables
were presented as numbers and percentages. The independent samples t-test was used to
compare continuous variables (age at diagnosis, BMI z-score, FEV1%) between the two groups.
A p-value of <0.05 was considered statistically significant.

RESULTS

Patient characteristics and age at diagnosis - A total of 105 patients were included in the study
(50 in Group 1, 55 in Group 2). The gender distribution was comparable between the groups.
The mean age at diagnosis was significantly lower in the MDT cohort (Group 2) compared to the
historical cohort (Group 1). The implementation of the new program reduced the average age of
diagnosis by over 3 years. These results are summarized in Table 1.

Table 1: Baseline characteristics and age at diagnosis

Characteristic Group 1 (Historical) | Group 2 (MDT) | p-
(n=50) (n=55) value

Male, n (%) 28 (56%) 32 (58%) 0.81

Mean Age at Diagnosis |4.2+2.1] 0.8 +£0.5 <0.001

(years)

Pancreatic Insufficiency, n (%) | 46 (92%) 51 (93%) 0.88

Clinical outcomes - To assess the long-term impact of the care model, clinical outcomes at 8
years of age were compared. Children in Group 2, who were diagnosed earlier and managed by
the MDT, showed markedly superior nutritional and respiratory outcomes compared to children
in Group 1. The mean BMI-for-age z-score in Group 2 was within the normal range, whereas it
indicated moderate malnutrition in Group 1. Similarly, the mean FEV1% predicted for Group 2
was in the mild lung disease category, while for Group 1 it was in the moderate category. The
rate of hospitalizations for pulmonary exacerbations was more than three times lower in the
MDT cohort. These comparative outcomes are presented in Table 2.

Table 2: Comparison of clinical outcomes at Age 8

Outcome measure Group 1  (Historical) | Group 2 (MDT) | p-
(n=50) (n=55) value

Mean BMI-for-age z-score -1.8+0.7 -0.5+04 <0.001

Mean FEV1% predicted 68% + 15% 85% £ 10% <0.001

Mean annual | 2.5+ 0.9 0.7£0.4 <0.001

hospitalizations

DISCUSSION

The results of this study clearly demonstrate the profound benefits of an integrated program for
early diagnosis and multidisciplinary management of cystic fibrosis in the context of a
developing healthcare system like Uzbekistan's. The reduction in the mean age at diagnosis from
4.2 years to 0.8 years is a critical achievement. This early identification is paramount, as it
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allows for the initiation of proactive therapies—such as pancreatic enzyme replacement and
airway clearance—before the vicious cycle of infection, inflammation, and malnutrition can
cause irreversible damage (Farrell et al., 2017). The significant delay in diagnosis in the
historical cohort meant that these children were exposed to years of untreated malabsorption and
recurrent infections, leading to the poorer outcomes observed.

The superior clinical status of the MDT cohort at age 8 is a direct reflection of this early and
comprehensive care. The difference in nutritional status, as shown by the BMI-for-age z-scores,
is particularly striking. Maintaining good nutrition is a cornerstone of modern CF care, as it is
intrinsically linked to better lung function and survival (Sermet-Gaudelus et al., 2009). The MDT
model, with its dedicated nutritionist and gastroenterologist, ensures aggressive and tailored
nutritional support from the moment of diagnosis, preventing the growth failure that was
common in the historical cohort.

Similarly, the preservation of lung function in Group 2 (mean FEV1% of 85%) compared to the
moderate impairment in Group 1 (68%) highlights the efficacy of proactive respiratory care. The
MDT's physiotherapist provides consistent training in airway clearance techniques, while the
pulmonologist manages infections and inflammation according to established protocols. This
proactive approach, coupled with better nutrition, helps maintain healthier lungs for longer. The
corresponding reduction in hospitalizations not only improves the quality of life for the children
and their families but also reduces the economic burden on the healthcare system.

Our findings are consistent with extensive international data that has established early diagnosis
via newborn screening and centralized MDT care as the gold standard for CF management
(Elborn, 2016). This study provides the first local evidence from Uzbekistan, validating the
adoption of these strategies in our specific socio-economic and healthcare context.

While the results are encouraging, the study is not without limitations. Its retrospective design is
susceptible to information bias, and the historical nature of the control group means that other
unaccounted-for improvements in general pediatric care could have contributed to the better
outcomes. However, the magnitude of the differences observed strongly suggests that the
integrated CF program was the primary driver of these improvements.

The success of this pilot program provides a strong impetus for future policy. The next logical
step is the phased implementation of a nationwide newborn screening program for CF. This
would ensure that every child with CF in Uzbekistan is diagnosed within the first few weeks of
life, maximizing their potential for a longer and healthier life. Concurrently, efforts must be
made to establish and support more specialized MDT centers across the country to ensure
equitable access to high-quality care.

CONCLUSION

The introduction of a structured program for early diagnosis and a multidisciplinary team
approach to management has led to transformative improvements in the care of children with
cystic fibrosis in Uzbekistan. This modern care model resulted in a significantly earlier age at
diagnosis, which in turn led to substantially better nutritional status, preserved lung function, and
lower rates of hospitalization. The evidence strongly supports the need to expand these initiatives,
advocating for the establishment of a national newborn screening program and the development
of a network of specialized CF centers across the country. Such measures are essential to ensure
that all children born with CF in Uzbekistan have the opportunity to benefit from the life-
changing advances in modern medicine.
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