
 1 

從 RISE 研究看糖尿病年輕化的機轉 

Challenge of Early-Onset Type 2 Diabetes Mellitus: Different Disease 
Pathogenesis? 

 

胡啟民 

臺北榮民總醫院 內科部內分泌新陳代謝科 主治醫師 

                        

Type 2 diabetes mellitus (T2DM) is becoming increasingly prevalent 
in young adults in Taiwan.  The prevalence of early-onset T2DM (defined 
here as diagnosis at < 40 years) escalated from 0.47% to 1.03% in recent 
15 years.  The incidence of young-onset T2DM mirrors the prevalence 
patterns.  People diagnosed with T2DM at a younger age may present 
with a distinct or more extreme phenotype.  Features of metabolic 
syndrome due to insulin resistance and other associated features such as 
acanthosis nigricans, polycystic ovarian syndrome, nonalcoholic fatty liver 
disease may often be present.  Young people with T2DM are usually 
obese, from certain ethnic background, and have a family history of 
diabetes.  Patients with early-onset T2DM have increased disease 
burden of vascular complications. This aggressive subtype of T2DM was 
also associated with premature mortality.  Early-onset T2DM now 
presents as a challenging clinical entity. 
 

Prevailing evidence suggests a similar hallmark etiology for young 
and late-onset diabetes mellitus: β-cell dysfunction, insulin resistance and 
other obesity-driven mechanisms.  Obesity is a more common feature of 
young-onset T2DM (> 80%) than it is in later-onset T2DM (~50%). Young 
people with T2DM seemingly have more fat in their liver and muscle than 
older adults with T2DM (~3-fold higher).  Notably, in contrast with 
late-onset T2DM, associations of obesity (especially central obesity) with 
insulin resistance are not always observed in young-onset T2DM.  Other 
mechanisms including increased circulating factors and chronic 
inflammation were postulated.  More investigations are needed.   

 
Studies comparing youth-onset T2DM with BMI-matched peers 

without T2DM indicated that youth with T2DM experienced a reduction of 
the first and second phase insulin responses by 75% and 55%, 
respectively, which coincides with severe peripheral and hepatic insulin 
resistance (50% lower insulin sensitivity and elevated hepatic glucose 
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production).  To place the severity of this insulin secretion defect into 
context, a decrease in second-phase insulin secretion of such a 
magnitude would normally only be observed in late-onset T2DM after a 
disease duration of >10 years. 

 
Furthermore, strong evidence suggests that β-cell decline over time is 

much more rapid in young people with T2DM (declined 20–35% per year) 
than in older people with the disease (~7% per year).  In addition, new 
data from the RISE consortium suggest that β-cell function, after 
adjustment for insulin sensitivity, deteriorated over 12 months in youth with 
T2DM despite treatment with insulin or metformin, whereas these 
treatments led to improvements in β-cell function in older adults.   

 
The above evidence seems suggested that the pathophysiology 
underlying early-onset T2DM differs considerably from older-onset T2DM.  
Early-onset T2DM is an aggressive disease in consequence of the rapid 
deterioration of metabolic function.  This deterioration coincides with high 
levels of other risk factors for complications.  A specific focus on delaying 
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