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 Abstract   
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 Hutchinson-Gilford Progeria Syndrome (HGPS) is a rare genetic disorder 
causing accelerated aging in children, with an incidence of approximately 1 in 20 
million live births. First described by Jonathan Hutchinson and Hastings Gilford in 
the late 19th century, HGPS is caused by a mutation in the LMNA gene, leading to 
the production of a defective protein called progerin. Progerin disrupts the nuclear 
envelope's integrity, resulting in cellular abnormalities and premature aging. 
Clinically, HGPS is characterized by distinctive facial features, growth retardation, 
skin changes, joint contractures, and cardiovascular complications, primarily 
arteriosclerosis, which often lead to early death due to myocardial infarction or 
stroke. Diagnosis is primarily clinical, supported by genetic testing to confirm the 
LMNA mutation. Management focuses on symptomatic relief and improving 
quality of life, with cardiovascular monitoring being crucial. Farnesyltransferase 
inhibitors (FTIs) have shown potential in reducing progerin levels and improving 
cellular function. Supportive therapies, including physical and occupational 
therapy, are essential for managing the disease. Future research aims to develop 
effective treatments, with gene editing technologies like CRISPR/Cas9 showing 
promise in correcting the LMNA mutation. Understanding HGPS can provide 
insights into the natural aging process and inform novel anti-aging therapies. 
Collaborative efforts are vital for advancing research and improving patient 
outcomes. 
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INTRODUCTION 
 

Hutchinson-Gilford Progeria Syndrome (HGPS) is an extremely rare genetic disorder that manifests as 
accelerated aging in children. First described by Jonathan Hutchinson in 1886 and independently by Hastings 
Gilford in 1897, HGPS has since captivated the medical community due to its profound implications on aging and 
genetics^1. The syndrome, which affects approximately 1 in 20 million live births, is primarily characterized by 
growth delays, distinctive facial features, and early onset of cardiovascular diseases. This review aims to provide 
a comprehensive overview of HGPS, delving into its genetic underpinnings, clinical manifestations, diagnostic 
criteria, current management strategies, and future research directions. 
 
Historical Background 

The historical journey of HGPS began in the late 19th century when Jonathan Hutchinson and Hastings 
Gilford described the first cases of this unique syndrome. Hutchinson^2 detailed a case of a boy with scleroderma-
like symptoms, while Gilford^3 later recognized the syndrome's distinct characteristics and coined the term 
"progeria." Over the next century, sporadic case reports and small case series continued to shed light on HGPS, 
gradually elucidating its clinical features and progression. However, it was not until the advent of molecular 
genetics in the late 20th century that significant strides were made in understanding the genetic basis of HGPS. 
 
Genetic Basis 

HGPS is primarily caused by a de novo point mutation in the LMNA gene, which encodes the nuclear 
envelope proteins lamin A and lamin C^4. The most common mutation, a C>T transition at nucleotide 1824, 
activates a cryptic splice site, resulting in the production of a truncated, farnesylated prelamin A protein known 
as progerin^5. Progerin disrupts the structural integrity and function of the nuclear envelope, leading to cellular 
abnormalities and premature aging. Interestingly, the accumulation of progerin has also been observed in normal 
aging cells, suggesting a shared pathway between HGPS and natural aging^6. 
 
Clinical Features 

The clinical presentation of HGPS is striking and distinctive. Affected individuals typically appear 
normal at birth but exhibit growth retardation within the first year of life^7. Characteristic facial features include 
a prominent forehead, thin lips, beaked nose, and alopecia^8. Other common manifestations include scleroderma-
like skin changes, joint contractures, and delayed dentition. Cardiovascular complications, particularly 
arteriosclerosis, are the leading cause of mortality in HGPS patients, with most succumbing to myocardial 
infarction or stroke in their early teens^9. Despite these severe manifestations, cognitive development in HGPS 
patients remains normal. 
 
Pathophysiology 

The pathophysiological mechanisms underlying HGPS are closely linked to the aberrant processing of 
prelamin A to progerin. Progerin's farnesylated tail anchors it to the nuclear envelope, where it disrupts nuclear 
architecture, impairs DNA repair, and alters gene expression^10. These nuclear abnormalities lead to increased 
cellular senescence and apoptosis, contributing to the accelerated aging phenotype observed in HGPS^11. 
Furthermore, progerin-induced defects in the vascular smooth muscle cells play a crucial role in the cardiovascular 
pathology of HGPS, promoting arteriosclerosis and premature cardiovascular disease^12. 
 
Diagnosis 

The diagnosis of HGPS is primarily clinical, supported by genetic testing. The distinctive physical 
features and growth patterns often prompt initial suspicion, which is then confirmed by identifying the 
characteristic LMNA mutation through molecular genetic testing^13. Early diagnosis is essential for 
implementing appropriate management strategies and improving patient outcomes. Prenatal diagnosis is also 
possible through chorionic villus sampling or amniocentesis if there is a known family history of HGPS^14. 
 
Management 

There is currently no cure for HGPS, and management primarily focuses on symptomatic relief and 
improving quality of life. Regular cardiovascular monitoring and interventions are critical due to the high risk of 
cardiovascular complications^15. Pharmacological approaches such as the use of farnesyltransferase inhibitors 
(FTIs) have shown promise in preclinical studies and early clinical trials by reducing progerin accumulation and 
improving cellular function^16. Additionally, supportive therapies including physical therapy, occupational 
therapy, and nutritional support play vital roles in managing the various aspects of the disease^17. 
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Future Directions 
Ongoing research into the molecular mechanisms of HGPS and potential therapeutic targets holds 

promise for future treatment strategies. Gene editing technologies such as CRISPR/Cas9 offer potential for 
correcting the underlying LMNA mutation and reversing cellular abnormalities^18. Moreover, understanding the 
parallels between HGPS and natural aging could provide insights into the aging process and pave the way for 
novel anti-aging therapies^19. Collaborative efforts between researchers, clinicians, and patient advocacy groups 
are essential for advancing HGPS research and improving patient outcomes^20. 
 
CONCLUSION 
 

Hutchinson-Gilford Progeria Syndrome remains a poignant example of how genetic mutations can 
profoundly impact human health and aging. While significant progress has been made in understanding its genetic 
basis and clinical manifestations, much remains to be done to develop effective treatments and improve the quality 
of life for affected individuals. Continued research and collaboration are crucial in the quest to unravel the 
complexities of HGPS and uncover new therapeutic avenues. 
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