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Type 2 diabetes mellitus (T2DM), a noncommunicable epidemic 
and systemic metabolic disorder characterized by hyperglycemia 
due to progressive loss of adequate insulin secretion by pancre-
atic β cells and insulin resistance secondary to malfunction of 
insulin action mediated by insulin receptor, or a combination of 
both, is one of the biggest killers for humans due to following 
sequelae: mainly microvascular and/or macrovascular diseases, 
rising as a major health issue across the globe.1–3 T2DM man-
agement includes lifestyle intervention, pharmacologic therapy, 
and routine blood glucose monitoring, and all efforts attempt to 
prevent or delay the progression of complications and improve 
quality of life (QoL).4–7 Glucose-lowering agents (antidiabetic 
medications) currently approved and commonly used in phar-
macologic therapy contain injectable—insulin (basal and bolus), 
amylin agonist, glucagon-like peptide (GLP)-1 receptor agonist; 
and oral glucose-lowering medications—sulfonylurea (glybur-
ide, glipizide, glimepiride), biguanide (metformin), α-glucosidase 
inhibitors (acarbose, miglitol), meglitinides (repaglinide, nateg-
linide), thiazolidinediones (pioglitazone, rosiglitazone), dipep-
tidyl peptidase-4 (DPP-4) inhibitors (sitagliptin, saxagliptin, 
linagliptin, alogliptin), and sodium-glucose cotransporter type 2 
(SGLT2) inhibitors (canagliflozin, empagliflozin, dapagliflozin, 
ertugliflozin).4,5 Monotherapy or polypharmacy of glucose-low-
ering agents is based on the patient’s age, patient’s compliance, 
patient’s general condition, disease course, drug efficacy, and 
drug-related side effects.5 Therefore, the development of new 
T2DM drugs with better efficacy, fewer side effects, and poten-
tial repositioning for any new indications or concomitant ben-
efits for health promotion is a problem that researchers have 
been actively addressing. Therefore, any research focusing on 
the antidiabetic medication and promoted health/or improved 
disease is welcome.8 In the July issue of the Journal of the 
Chinese Medical Association, we are happy to learn about the 

research addressing this type of problem.9 Dr. Chang and col-
leagues tried to investigate whether the use of DPP-4 inhibitors 
for the treatment of T2DM patients influences the development 
of osteoporosis.9

The authors used data from the National Health Insurance 
Research Database (NHIRD) of Taiwan, which was organized 
and managed by the NHIR in Taiwan and covered about 97% 
of the healthcare providers and 99% of Taiwan residents,10,11 to 
determine the potential of DPP-4i in reducing the incidences of 
osteoporosis in patients with T2DM.9 The authors found that 
the risk of all-cause osteoporosis was significantly lower in the 
DPP-4 inhibitors group than in the non–DPP-4 inhibitors group 
(adjusted hazard ratio, 0.616; 95% confidence interval, 0.358-
0.961). Furthermore, the preventive effect on osteoporosis was 
positively correlated with the cumulative dose of DPP-4 inhibi-
tors (log-rank, p = 0.039) with the class effect.9 All suggest that 
the use of DPP-4 inhibitors as glucose-lowering agents for the 
treatment of T2DM Taiwanese patients at a higher risk of devel-
oping osteoporosis may be a better choice compared with the 
use of non-DPP-4 inhibitors. The current study is interesting and 
worthy of discussion.

First, because T2DM, one of the chronic multisystem diseases 
with extremely varied clinical manifestations and a pathogenesis 
which is a result of complex interactions between genetic, epige-
netic, immunoregulatory, ethnic, hormonal, and environmental 
factors, shares very similar pathophysiological mechanisms as 
many other chronic and troublesome diseases, such as cancer, 
autoimmune diseases, neurodegenerative disease, cardiovascular 
disease, and more,12 besides the role of antidiabetic potential, it is 
valuable to reestablish new indications for those. In Dr. Chang’s 
study,9 the authors really showed that one of antidiabetic agents 
(DPP-4 inhibitors) may provide additional benefits for T2DM 
patients, such as the decreased incidence of new development 
of osteoporosis, suggesting that DPP-4 inhibitors may be one 
of better choices in the management of T2DM patients when so 
many types of antidiabetic agents available in the market.

Second, it is well known that osteoporotic fracture is also one 
of the comorbidities of T2DM, and fracture risk is increased sig-
nificantly even though normal bone mineral density (absence of 
osteoporosis) in T2DM patients, suggesting bone quality may be 
also worse in T2DM patients.13 Therefore, it is very important 
to avoid an episode of hypoglycemia in T2DM patients taking 
any antidiabetic agent. As shown by authors,9 the relative risk 
of hypoglycemia is lower in T2DM patients treated with DPP-4 
inhibitors, since other antidiabetic agents, such as sulfonylu-
reas (and meglitinides), are at higher risk to induce hypoglyce-
mia,4 which may be associated with falls/fractures. Based on Dr. 
Chang’s study, the strength of DPP-4 inhibitors may be further 
supported for the treatment of T2DM.

Third, we know that fracture is the worst outcome in osteo-
porotic patients since it not only results in increased morbidity 
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and mortality of patients but also contributes to a heavy socio-
economic burden.14 However, as shown in the past section of 
this editorial comment, the risk of fracture is dependent not 
only on the diagnosis of osteoporosis, which can be measured 
as bone mineral density (BMD), but also on the quality of bone, 
which can be measured by trabecular bone score (TBS).13 One 
study tried to determine the effect of glycemic compensation on 
BMD and TBS in T2DM patients, and the results showed that 
good glycemic compensation with glycated hemoglobin value 
<7.0 % did not lead to BMD changes but had significantly bet-
ter TBS.13 However, there was a negative correlation between 
TBS and HbA1C with glycemic fasting. All suggest that good 
glycemic control is required also for the reduction of the risk of 
osteoporosis and osteoporotic fractures, because of better bone 
quality. Moreover, in a Korean population study, data did not 
show a statistically significant difference in fracture risk between 
DPP-4 inhibitors users and DPP-4 inhibitors nonusers or con-
trols after the adjustments.15 However, Dr. Chang’s study only 
focused on the risk of osteoporosis, and bone quality did not 
be tested. Therefore, it is necessary to test the quality of bone in 
T2DM patients treated with DPP-4 inhibitors to clarify the real 
role of DPP-4 on the bone health of T2DM patients.

In conclusion, due to the high prevalence of T2DM and the long 
history of using antidiabetic agents, the long-term benefits and 
risks (safety) of antidiabetic agents and improvement of patient’s 
QoL are always in concern. Additionally, patient’s compliance and 
adherence are of paramount importance.16–18 All make the choice 
of the therapeutic agents in dilemma and more difficult for health-
care providers and patients. We welcome more and more studies, 
especially using a big data just like Dr. Chang’s study or oth-
ers,9–11,17 to investigate the optimal therapeutic choice for patients 
complicated with chronic but troublesome diseases in the future.
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