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Metabolic syndrome is a cluster of metabolic abnormalities in-
cluding central obesity, impaired glucose tolerance, dyslipid-
emia, and hypertension [1]. Numerous previous studies have 
highlighted its importance due to the associated risk with type 
2 diabetes mellitus, cardiovascular disease, and mortality, in re-
lation to insulin resistance. The prevalence and incidence of 
metabolic syndrome have increased worldwide and it may 
have a significant impact on public health. Although several 
studies revealed that metabolic syndrome in patients with type 
1 diabetes mellitus (T1DM) is also common and increased in 
Western populations, the prevalence of metabolic syndrome 
and its relationship with diabetes-related complications in pa-
tients with T1DM in Asian countries are not well established.

In this article, entitled “Association between metabolic syn-
drome and microvascular complications in Chinese adults 
with type 1 diabetes mellitus,” Huang et al. [2] explored the 
prevalence of metabolic syndrome among adult patients with 
T1DM in China and evaluated its association with risk factors 
and microvascular complications. The prevalence of metabolic 
syndrome in the study population was 15.1%. Huang et al. [2] 
showed that female sex (odds ratio [OR], 2.86; 95% confidence 
interval [CI], 1.63 to 5.02; P=0.047), longer diabetes duration 
(OR, 1.04; 95% CI, 1.00 to 1.08; P<0.001), higher body mass 
index (OR, 1.14; 95% CI, 1.03 to 1.25; P=0.009), glycosylated 

hemoglobin (HbA1c) (OR, 1.23; 95% CI, 1.11 to 1.36; P< 
0.001), and nutrition therapy (OR, 0.46; 95% CI, 0.26 to 0.78; 
P=0.005) were significantly associated with the prevalence of 
metabolic syndrome in patients with T1DM. After adjusting 
for sex, age, diabetes duration, HbA1c, and other lifestyle and 
socioeconomic factors, metabolic syndrome was independent-
ly associated with the presence of diabetic kidney disease 
(DKD) (OR, 2.14; 95% CI, 1.12 to 4.11; P=0.022) and diabetic 
retinopathy (DR) (OR, 3.72; 95% CI, 1.59 to 8.72; P=0.002). 
These findings are consistent with previous reports that have 
shown an association between metabolic syndrome and albu-
minuria, DKD, and DR in patients with T1DM [3]. However, 
there are several issues to be discussed.

First, as noted by the authors, insulin dose and medications 
for hypertension and dyslipidemia are important variables to 
define and characterize patients with metabolic syndrome and 
T1DM, but these data were missing from the study. Intensive 
insulin therapy at high dosages can cause weight gain and in-
creased insulin dose can be a clinical indicator of insulin resis-
tance [4]. There was a relationship between intensive insulin 
treatment and a higher subsequent prevalence of metabolic 
syndrome [5]. In addition, the presence of insulin resistance in 
patients with T1DM may lead to quantitative lipid abnormali-
ties. However, although most patients with T1DM showed ab-
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normal lipid levels and atherogenic changes in lipoprotein 
composition, T1DM patients with optimal HbA1c had similar 
or even lower atherogenic lipid profiles due to peripheral hy-
perinsulinemia than nondiabetic controls, showing that glyce-
mic control is an important mediator of lipid abnormalities 
[6]. Also, HbA1c was independently correlated with total cho-
lesterol, low-density lipoprotein cholesterol (LDL-C), and non-
high-density lipoprotein cholesterol levels, indicating that ab-
normalities in lipid profiles were mostly observed in T1DM 
patients with poor glycemic control [7]. In the study by Huang 
et al. [2], the mean HbA1c was 9.2% in subjects with metabolic 
syndrome, indicating that glycemic control was not optimized. 
More than half of the study population was treated with thera-
pies other than insulin pump or basal-bolus insulin therapy, 
which may be inadequate to achieve intensive insulin therapy. 
Therefore, although there was a significant association between 
metabolic syndrome and DKD or DR in patients with T1DM 
after adjustment for HbA1c, further adjustment for body mass 
index or subgroup analyses based on categories of optimal and 
poor or suboptimal glycemic control could provide more in-
formation. Moreover, specific medications for hypertension 
such as angiotensin-converting enzyme inhibitors and angio-
tensin receptor blockers, and sodium glucose co-transporter 2 
inhibitors have shown beneficial effects on renal outcomes, in-
cluding albuminuria [8,9]. Also, adjunctive metformin use in 
T1DM may confer additional benefits on diabetes manage-
ment, leading to enhanced insulin sensitivity and reduced total 
daily insulin dose, body weight, triglycerides, and LDL-C; thus, 
metformin could be considered in T1DM patients with meta-
bolic syndrome [10]. Therefore, information about the use of 
these medications in the current study population would be 
helpful. 

In addition, the results of this study raised important issues 
that need to be taken into account with regard to the manage-
ment of T1DM. The ORs of those who received diabetes edu-
cation and those who followed a diabetic diet were not signifi-
cantly different between those with and without metabolic 
syndrome, but T1DM patients who received nutrient therapy 
education exhibited a reduced OR for metabolic syndrome. 
Also, the study highlighted the presence of metabolic syn-
drome in patients with T1DM to identify the risk of microvas-
cular complications. Therefore, more intensive diabetes educa-
tion programs on insulin therapy and therapeutic strategies 
such as physical exercise, weight control, and healthy diet are 
essential for T1DM patients with metabolic syndrome to im-

prove metabolic syndrome status and ultimately reduce diabe-
tes-related complications.

Lastly, this was a cross-sectional study, and further longitu-
dinal studies regarding changes in metabolic syndrome status 
from the time of diagnosis of T1DM and the incidence of dia-
betes-related microvascular and macrovascular complications 
are warranted. 
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