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Diabetes mellitus (DM) is one of the most important risk fac-
tors for cardiovascular disease (CVD) [1], requiring intensive
strategies for cardiovascular risk management in affected pa-
tients. A linear relationship between low-density lipoprotein
cholesterol (LDL-C) level and incident CVD has been ob-
served in patients with DM, as well as in individuals without
DM [2,3]. Lowering LDL-C levels with statin therapy is cur-
rently a mainstay of dyslipidemia management in people with
DM [4-8]. Previous randomized controlled trials of statins such
as the Collaborative Atorvastatin Diabetes Study (CARDS)
have shown that use of statins reduced the risk of adverse car-
diovascular events in patients with type 2 diabetes mellitus
(T2DM) [9]. In the 2013 American College of Cardiology/
American Heart Association guidelines, individuals with DM
aged 40 to 75 years are included in four statin benefit groups,
in which the cardiovascular benefits of statins clearly exceed
the possible harms [10].

However, the level to which LDL-C should be lowered re-
mains controversial, largely due to the limited number of treat-
to-target trials for statin and nonstatin therapies. Nonetheless,
the concept of “the lower, the better” for LDL-C level is widely
accepted based on clinical trials of high-intensity statins
[11,12], ezetimibe [13], and proprotein convertase subtilisin/
kexin 9 (PCSK9) inhibitors [14,15]. These trials demonstrated
that an LDL-C level less than 70 mg/dL was achievable with
intensive management, resulting in a lower incidence of ad-
verse cardiovascular events than that with higher levels of

LDL-C using low- to moderate-intensity statins. Accordingly,
the 2023 American Diabetes Association guideline recom-
mends using high-intensity statins to reduce LDL-C levels by
>50% of the baseline and to <70 mg/dL in patients with DM
aged 40 to 75 years at high cardiovascular risk [4]. Similarly,
the 2021 European Society of Cardiology recommends LDL-C
level less than 70 mg/dL for patients with T2DM [5]. However,
there is little evidence whether the same LDL-C target could be
applied to Asians or Koreans. Most randomized controlled tri-
als of statin or nonstatin therapies included a small number
and proportion of Asians. In addition, some differences in the
response to statin therapy have been observed between Euro-
peans and Asians [16,17].

In this issue of Diabetes & Metabolism Journal, Moon et al.
[18] provided important evidence of appropriate LDL-C level
for cardiovascular health in Korean patients with T2DM. This
study evaluated the incidence of CVD according to LDL-C
level, type of comorbidity, and number of cardiovascular risk
factors in patients with T2DM. This retrospective cohort study
was conducted using the Korean National Health Insurance
Service database and included 248,002 patients with T2DM
without CVD. As a result, the risk of incident CVD increased
linearly from an LDL-C level >70 mg/dL in most patients with
T2DM, regardless of the type of comorbidities. The appropri-
ate target LDL-C level could be considered <70 mg/dL when
comorbidities are present and <100 mg/dL when the duration
of DM is less than 5 years or if hypertension is absent. If pa-
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tients have three or more cardiovascular risk factors, the target
LDL-Clevel could be less than 55 mg/dL.

Nevertheless, as the authors discussed in their manuscript,
the question remains whether this type of cohort study can
provide a ‘target’ LDL-C level for cardiovascular risk reduc-
tion. LDL-C levels in this analysis were measured once in 2009,
when the statin prescription rate was only 35.9% in patients
with T2DM. The primary outcome was measured until 2018,
but the changes in LDL-C levels and a new statin prescription
during the follow-up period were not included. Considering
the continuous increase in statin prescription rate over the past
10 years [19], the LDL-C levels among patients have probably
decreased and the gaps between the individuals narrowed. In
the context of a retrospective study, adjustments for the clini-
cians’ judgment regarding the prescription of lipid-lowering
drugs could not be made. Therefore, an analysis focusing on
statin users (Supplementary Table 2 in [18]) has great signifi-
cance. The LDL-C level of statin users can be interpreted as the
achieved LDL-C level, which more clearly presents the target
LDL-C level. As a result, the appropriate level of LDL-C in
statin users was considered to be <70 mg/dL, consistent with
the primary analysis. Of note, adverse cardiovascular events
occurred less frequently in statin users than in non-users even
though they had the same LDL-C level, supporting the pleio-
tropic effects of statins beyond LDL-C lowering [20].

In individuals younger than 40 years, the risk of adverse car-
diovascular events significantly increased only when the LDL-
C level was greater than 190 mg/dL, suggesting a smaller effect
of the LDL-C level on the development of CVD in younger pa-
tients than in older patients. However, as discussed by the au-
thors, this may be due to the small number of cardiovascular
events in this age group. Considering that the hazard ratios of
primary outcomes in younger patients with higher LDL-C lev-
el were greater than those in older age groups, a larger-scale
study may reveal a significant association between LDL-C level
and development of CVD in younger patients with T2DM.

The conclusions of this study are as follows. For most pa-
tients with T2DM and comorbidities, the appropriate target
LDL-C level can be less than 70 mg/dL. For patients without
additional cardiovascular risk factors or those aged <40 or
>75 years, the target LDL-C level could be less stringent. Con-
sidering that most clinical trials of lipid-lowering drugs in-
cluded patients with established CVD [11-15], there was not
sufficient data on optimal LDL-C level for primary prevention
in people at risk of CVD. It is noteworthy that this study pro-
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vides evidence for appropriate LDL-C levels for the primary
prevention of CVD in Korean patients with T2DM.
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