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INTRODUCTION: A NEW ERA FOR CYSTIC FIBROSIS SURVIVAL

For decades, a diagnosis of cystic fibrosis (CF) carried a stark and deeply painful prognosis. Parents were often told their child would not live to see
their first birthday, let alone graduate high school or start a family. However, the narrative surrounding this complex genetic disease has undergone a
profound transformation. Today, the question is no longer simply about survival, but about quality of life, career aspirations, and planning for a future
that was previously unimaginable. Understanding the modern life expectancy of cystic fibrosis requires a journey through medical breakthroughs,
shifting demographics, and the resilient spirit of the CF community. This article explores the current statistics, the factors driving these changes, and
what the future holds for those living with this condition.

UNDERSTANDING CYSTIC FIBROSIS: A BRIEF OVERVIEW

Before discussing survival rates, it is essential to understand the underlying mechanism of the disease. Cystic fibrosis is a progressive, genetic
disorder caused by a mutation in the cystic fibrosis transmembrane conductance regulator (CFTR) gene. This mutation leads to the
production of thick, sticky mucus that clogs the airways in the lungs, obstructs the pancreas, and affects other organs, including the liver, sinuses,
and reproductive system. The buildup of mucus creates a breeding ground for bacteria, leading to chronic lung infections, inflammation, and
progressive respiratory damage. Pancreatic insufficiency, which affects the majority of individuals with CF, impedes the absorption of essential
nutrients, impacting growth and overall health. While CF is a multi-system disease, respiratory failure remains the most common cause of mortality,
which is why pulmonary health is the central focus of efforts to extend the life expectancy of cystic fibrosis patients.

the cellular level. For eligible patients (those with at least one F508del mutation, which represents the vast majority in many populations), these
therapies have led to dramatic improvements in lung function, a sharp reduction in pulmonary exacerbations, and a significantly better quality
of life. The impact on the life expectancy of cystic fibrosis is projected to be profound, and early registry data already confirms a sharp
decline in mortality rates since their introduction.

» Specialized, Multidisciplinary Care: CF care is no longer delivered by a single doctor. Modern care is managed by a team that includes
pulmonologists, dietitians, physical therapists, social workers, pharmacists, and psychologists. This holistic approach ensures that every aspect
of the disease—from lung health to nutrition to mental health—is addressed concurrently.

* Aggressive Nutritional Management: Historically, malnutrition was a major cause of early death. Today, the standard of care includes a
high-calorie, high-fat diet, coupled with pancreatic enzyme replacement therapy to enable proper digestion. Better nutrition leads to stronger
immune systems and better lung function.

e Advanced Airway Clearance Techniques: From high-frequency chest wall oscillation vests to positive expiratory pressure (PEP) devices,
these tools help patients clear the thick mucus that clogs their lungs, reducing the risk of infection and preserving lung function.

* Newborn Screening: Early diagnosis is critical. Widespread newborn screening allows for immediate intervention, often before any significant
lung damage has occurred. This proactive start is strongly correlated with better long-term outcomes.

* Lung Transplantation: For those with end-stage lung disease, lung transplantation offers a second chance at life. While it carries its own risks
and requires lifelong immunosuppression, it is a vital option that has extended the lives of thousands of adult CF patients who otherwise would
have succumbed to respiratory failure.

THE IMPACT OF CFTR MODULATORS: A DEEPER DIVE

THE HISTORICAL PERSPECTIVE: A DISEASE OF CHILDHOOD

In the 1950s and 1960s, cystic fibrosis was overwhelmingly considered a fatal childhood illness. The median survival age was frequently cited as
being under five years old. Infants and young children often succumbed to malnutrition, meconium ileus, or overwhelming lung infections before they
had a chance to start school. This grim reality began to shift slowly with the establishment of specialized CF care centers, the development of more
effective airway clearance techniques, and the introduction of pancreatic enzyme replacement therapy. By the 1980s, the median survival age had
climbed into the late teens and early twenties. This was a significant achievement, yet it meant that the average person with CF was still not
expected to reach middle age. The dramatic improvements we see today are built upon the foundation of this earlier, painstaking work in pediatric
pulmonology and nutrition.

The introduction of highly effective modulator therapies (HEMT), particularly the triple-combination therapy elexacaftor/tezacaftor/ivacaftor (often
referred to as ETI), has fundamentally changed the conversation around the life expectancy of cystic fibrosis. Clinical trials and real-world registry
data have shown unprecedented results. Patients experienced an average improvement in lung function (measured by ppFEV1) of 10 to 15
percentage points, a 60-80% reduction in pulmonary exacerbations, and significant improvements in body mass index (BMI) and quality of life. For the
first time, many adults with moderate to severe lung disease are seeing their lung function stabilize or even improve. Modeling studies predict that
patients who start ETI early in life could have a median survival age well into the 70s or 80s. This represents a paradigm shift from managing a
progressive, fatal disease to managing a chronic, stable condition for a large segment of the CF population.

LUNG TRANSPLANTATION: EXTENDING LIFE AT THE FRONTIER

CURRENT LIFE EXPECTANCY STATISTICS: HOW LONG DO PEOPLE WITH CF LIVE TODAY?

The most frequently cited metric for survival is the median predicted survival age. According to data from the Cystic Fibrosis Foundation Patient
Registry (CFFPR), the median predicted survival age for individuals with CF has risen dramatically. As of the most recent reports, the median survival
age is now approaching or exceeding 50 years in many developed countries. It is crucial to note that this is a median, meaning that half of the
current patient population is expected to live longer than this age, and half is expected to live shorter. This statistic is a snapshot of the current
registrant population and is heavily influenced by the life expectancy of cystic fibrosis patients who are already in their 30s and 40s. The outlook
for children born today with CF is even more optimistic, with many experts suggesting that a child born in the current era of highly effective
modulator therapies may have a life expectancy that approaches that of the general population.

Regional Variations in Survival

While the global trend is positive, significant disparities exist. The life expectancy of cystic fibrosis patients varies considerably by country, largely
due to differences in healthcare systems, access to advanced therapies, and newborn screening practices. Countries with universal healthcare and
robust CF registries, such as those in Scandinavia, the United Kingdom, Canada, and the United States, tend to report the highest median survival
ages. Conversely, in low- and middle-income countries where access to specialized care, expensive modulators, and lung transplantation is limited,
survival rates can be substantially lower. This inequality highlights the critical role of healthcare infrastructure in determining long-term outcomes.

KEY FACTORS DRIVING IMPROVEMENTS IN LIFE EXPECTANCY

Several interconnected factors have contributed to the dramatic increase in survival. It is not a single miracle cure, but a comprehensive evolution in
care.

e CFTR Modulator Therapies: This is arguably the most transformative development in the history of CF treatment. Drugs like ivacaftor
(Kalydeco), lumacaftor/ivacaftor (Orkambi), tezacaftor/ivacaftor (Symdeko), and especially elexacaftor/tezacaftor/ivacaftor (Trikafta/Kaftrio)
target the underlying defect in the CFTR protein. They do not just treat symptoms; they partially restore the function of the chloride channel at

Despite the success of modulators, not all patients are eligible, and some have pre-existing lung damage that is too advanced for modulators to fully
reverse. For these individuals, lung transplantation remains the definitive treatment for end-stage CF lung disease. The median survival after a
lung transplant for CF is now approximately 9 to 10 years, with many patients living 20 years or more post-transplant. This option has been a critical
factor in raising the overall life expectancy of cystic fibrosis for older cohorts. The decision to pursue transplant is a difficult one, involving a
rigorous evaluation of a patient's physical and mental health. However, for those who are candidates, it offers a meaningful extension of life and a
return to a level of physical activity that was previously impossible.

CHALLENGES AND CONSIDERATIONS FOR THE AGING CF POPULATION

As the CF population ages, new challenges have emerged. The medical community is now witnessing a growing number of adults with CF who are
living into their 40s, 50s, and 60s. This presents a new set of clinical questions:

* CF-Related Diabetes (CFRD): This is the most common comorbidity in older adults with CF. It is a unique form of diabetes with features of
both type 1 and type 2 diabetes. Managing CFRD is crucial, as it is associated with poorer lung function and a higher rate of mortality.

e Bone Health: Adults with CF are at high risk for osteoporosis due to chronic inflammation, vitamin D deficiency, and the use of corticosteroids.
Fractures can be debilitating and lead to a decline in mobility and lung function.

e Mental Health: The burden of living with a chronic, life-shortening iliness takes a significant toll. Rates of depression and anxiety are
substantially higher in the CF community than in the general population. Addressing mental health is now recognized as a core component of
CF care.

* Reproductive Health and Parenthood: Most men with CF are infertile due to congenital bilateral absence of the vas deferens, and women
with CF can face fertility challenges. However, with improved health, many are now pursuing parenthood through assisted reproductive
technologies. Raising a family while managing a chronic illness is a new and complex reality for many patients.

e Cancer Risk: Emerging evidence suggests that adults with CF have a higher risk of certain cancers, particularly colorectal cancer, compared to
the general population. This has led to updated screening guidelines, including earlier colonoscopies.
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BEYOND THE MEDIAN: QUALITY OF LIFE VS. QUANTITY OF LIFE

While statistics on the life expectancy of cystic fibrosis are important, they do not capture the full picture. The goal of modern CF care is not just
to add years to life, but to add life to years. The advent of modulators has allowed many people to work full-time, attend university, travel, and
engage in physical activities like running marathons or hiking. The daily treatment burden, which once could take hours, has been significantly
reduced for many. However, it is important to recognize that CF remains a demanding disease. Even with the best therapies, patients must adhere to
a strict regimen of medications, airway clearance, and monitoring. The psychological burden of living with a chronic, unpredictable illness does not
disappear simply because survival statistics improve. A comprehensive understanding of life expectancy must therefore include a consideration of
quality-adjusted life years (QALYs) and the patient's subjective experience of health and well-being.

FUTURE OUTLOOK: WHAT LIES AHEAD FOR CF SURVIVAL?

The trajectory of the life expectancy of cystic fibrosis is unequivocally upward. Several developments on the horizon are likely to accelerate this
trend further:

1. Next-Generation Modulators: Research is ongoing to develop modulators for the approximately 10-15% of patients who have rare or
nonsense mutations not currently treatable by approved therapies. Gene editing and mRNA therapies also hold promise for addressing the root
cause of the disease in all genotypes.

2. Anti-Infective Strategies: Even with improved lung function, chronic infection remains a major challenge. New antibiotics, bacteriophage
therapy, and inhaled anti-inflammatory agents are being explored to combat the persistent pathogens, particularly Pseudomonas aeruginosa
and Burkholderia cepacia complex, that erode lung function over time.

3. Personalized Medicine: As our understanding of the genetic and environmental modifiers of CF improves, treatment will become increasingly
personalized. Predicting which patients will respond best to which therapies, and
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