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Currently, our society is facing an aging and more obese population, in which the 
prevalence of cardio-metabolic diseases as type 2 diabetes is increasing. In the 
Netherlands, 1.2 million individuals are affected by diabetes, and it is anticipated that 
this will increase to 1.5 million in 2040.1 This has a high impact on society as result 
of increased healthcare utilisation, elevated costs and impaired daily functioning of 
the patient. It is therefore essential to treat patients with type 2 diabetes as optimal 
as possible with reasonable costs. This paragraph will discuss how our research will 
contribute to this.

Societal impact

New studies in the field of diabetes are published every day, though, not all results 
will reach the general audience as not all studies are promoted equally by journals, 
institutes or the authors themselves. Why are some studies promoted more than 
others? It is probably a combination of the news value/originality of the subject/topic 
and how the news is presented by the researchers. Some believe that it is questionable 
if ‘promoting your research’ is desirable as it can lead to false expectations and incorrect 
information.2,3

After results of Chapter 2.1 were published, we believed that results of this study 
were newsworthy and released a news item in which we discussed that gliclazide might 
not be better than other sulphonylureas (SUs) regarding the risk of hypoglycaemia. 
This was picked up by Dutch newspapers and headlines as ‘Diabetesmedicijn werkt 
averechts’ (diabetes drug works in opposite direction) in the Telegraaf and ‘Twijfels aan 
de veiligheid diabetespil’ (doubts about the safety of diabetes drug) in the NRC. We 
hoped that our results would be used to inform treatment guidelines, however, what 
we observed was that the media coverage led to increased worry among patients about 
the safety of their medications. This shows that ‘promoting your research’ can result in 
misinterpretation and should be done with care. One may even wonder the necessity 
of releasing a news item on a scientific publication that aimed to be implemented in 
guidelines. Promoting your research is stimulated by universities and journals, however, 
how this is done and to what extent should depend on the goal.

Though, new knowledge from scientific research can make an important contribution 
to solutions for current and future healthcare related societal challenges. The main 
findings from Chapter 3, for example, could be of interest to policy makers. In this 
chapter we showed an increased diversity in the prescribing of second-line glucose-
lowering agents after the implementation of the updated NICE (National Institute for 
Health and Care Excellence) guideline and thereby provides important information 
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on the influence of new guidelines. Although results cannot directly be translated to 
the Dutch situation, it does give some insight in the uptake of new guidelines. Results 
do indicate that healthcare providers do follow guidelines, though, sometimes more 
is needed for implementation than the currently used strategies. As health insurance 
companies can benefit from good adherence to guidelines (e.g., by providing the 
individual patient with proper care and keeping it affordable), there might be a role for 
other parties to finance and promote the implementation of a new guideline. Results 
of this study were also picked up as Topic, an appendix of the Dutch medical journal 
‘Medisch Contact’, which is sponsored by (pharmaceutical) companies. It is likely that 
this study was picked up as it promotes tailored prescribing, which indirectly stimulates 
the prescribing of the new and more expensive glucose-lowering agents. Thus, of 
course it is important that the society is reached with new knowledge from scientific 
research, though, researchers should be careful with the message they want to send.

Scientific impact

With this thesis we aimed to underline the importance of tailored therapy in patients 
with type 2 diabetes. Results of each chapter in this thesis add to current literature 
and show that although some glucose-lowering agents are somewhat controversial, 
such as the thiazolidinediones (TZDs), there might be patients that could still benefit 
from these agents. With so many new glucose-lowering agents available, it is easy 
to forget the agents that have been on the market for many years. SUs, the longest 
serving class of oral glucose-lowering agents, are maybe not that interesting for many 
researchers. However, there are still many questions unanswered, especially regarding 
the cardiovascular safety of these agents and differences between the individual SUs. 
While our results showed that SUs have a higher risk of hypoglycaemia and acute 
myocardial infarction (AMI) compared to metformin, we did not find evidence that 
gliclazide is better than other SUs. As the cardiovascular safety of SUs remains a matter 
of debate, large randomised controlled trials (RCTs) are needed. However, given that 
SUs are an older class of diabetes medication, it is unlikely that an RCT on this topic 
would be financed and executed. Therefore, it is important that further observational 
research is conducted in order to advance the discussion on whether there is still a 
place for SUs in the treatment of patients with type 2 diabetes. The main advantage 
of SUs is the low price (besides the effect on glycated haemoglobin), however, there 
are many established disadvantages, including weight gain and risk of hypoglycaemia. 
The other available second line agents have greater benefits in diabetes management. 
For example, 1) weight loss with use of GLP-1 (glucagon-like peptide-1) receptor 
agonists and SGLT-2 (sodium-glucose co-transporter-2) inhibitors,4 2) prevention of 
cardiovascular complications with the use of GLP-1 receptor agonists and SGLT-2 
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inhibitors,5,6 3) renoprotective effect of SGLT-2 inhibitors,7 and 4) beneficial effects of 
TZDs on the development of NAFLD.8 As the use of SGLT-2 inhibitors and GLP-1 receptor 
agonists also seems to significantly reduce the risk of cardiovascular complications in 
patients without established cardiovascular disease,6,9 it seems unlogic to prescribe an 
agent of which the cardiovascular safety profile is unclear. It should be noted that these 
new agents also have their disadvantages and there are still unanswered questions in 
this thesis regarding the use of TZDs/GLP-1 receptor agonists and the risk of HCC and a 
higher risk of fractures with a high cumulative dose of SGLT-2 inhibitors. Nevertheless, 
from the work presented here, we can conclude that tailored therapy for each patient 
seems the best way to treat type 2 diabetes, which is also promoted by most treatment 
guidelines, including the NICE guideline from the UK and the latest guideline from the 
Dutch General Practitioner Association (NHG guideline).

Clinical impact

Overall, the primary aim of clinical research is to improve the health of patients. Results 
of the studies presented in this thesis are of great interest for each working group 
responsible for the content of a treatment guideline for type 2 diabetes. Studies 
presented in Chapter 2 confirm that each glucose-lowering agent has advantages 
and disadvantages. However, it was not until November 2021 that the NHG guideline 
was changed and offers an option for tailored therapy.10 It makes a distinction between 
‘high-risk’ patients (patients with a cardiovascular history, at risk of cardiovascular 
events with renal impairment or with heart failure) and ‘other’ patients. The treatment 
plan of these patients differs substantially as ‘high-risk’ patients should receive a SGLT-2 
inhibitor or GLP-1 receptor agonist as first-line treatment and metformin as second-
line treatment and ‘other’ patients should receive metformin as first-line treatment 
and an SU, preferably gliclazide, as second-line treatment. Placing SGLT-2 inhibitors 
or GLP-1 receptor agonists as a first-line therapy in ‘high-risk’ patients is a big step 
and this indicates that a first step towards tailored therapy has been made in the 
NHG guideline. However, based on this thesis there are some critical notes that can 
be made. First, as discussed under scientific impact, it is questionable if there is still 
a place for SUs in the treatment plan and it is even more questionable if gliclazide is 
the preferred SU. Results of Chapter 2.1 and Chapter 2.2 were actively sent to the 
working group of the NHG guideline, though, gliclazide is still the preferred SU according 
to the latest guideline. Gliclazide is preferred in the guideline as it has a low risk of 
hypoglycaemia, possible lower risk of (cardiovascular) death, it can be dosed once a day 
and dose adjustments are not necessary in patient with renal impairment.10 Results of 
our studies do not support this approach as we found no lower risk of hypoglycaemia 
and AMI with gliclazide. Second, in the latest guideline TZDs are no longer mentioned 
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in the treatment plan while they can be very beneficial for selected patient as they can 
play an important role for patients with NAFLD. Third, SGLT-2 inhibitors are now the 
first-line therapy for ‘high-risk’ patients, though, there might be concerns about the 
association with long-term use of these agents and the increased risk of fractures. This 
should be further investigated. In an ideal world a patient-centred approach that is 
based on both the benefit-risk profile (i.e., the effect of the glucose-lowering agent on 
efficacy, weight, hypoglycaemia, heart failure, fractures, NAFLD, costs, cardiovascular 
disease, renal disease) and the patient preferences would be ideal (see Table 1, Chapter 
1). However, it is recognised that, in the real world, there might be factors, such as 
costs, that are considered as more important and can have a substantial influence on 
the development of guidelines. Nevertheless, the first steps towards tailored therapy 
have been taken in the new NHG guideline, though, there is room for further progress.
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