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Technology to overcome clinical inertia in insulin therapy
The evidence that lowering of blood glucose concen
trations in diabetes can reduce risk of complications 
is well established; however, many people with type 2 
diabetes do not reach recommended glycaemic targets.1 
Type 2 diabetes is typically a progressive disease with 
stepwise increases in blood glucoselowering therapy 
needed to achieve and maintain glucose targets. Data 
from many healthcare systems show that delays occur 
in intensifying therapies in those who do not to reach 
glycaemic targets.2,3 As a consequence, many people 
with diabetes spend years with poor glycaemic control.

Why does this delay occur? Some obvious challenges 
exist. Diabetes care is frequently provided in busy 
generalist or primary care services with numerous 
competing time demands. Providers and patients might 
be reluctant to move from oral to injectable therapy 
(whether insulin or glucagonlike peptide1 agonists) 
and there is often a lack of time, confidence, and 
resources for diabetes education to support providers’ 
training and dose titration. Additionally, specific 
concerns might exist regarding insulin and potential 
weight gain and risk of hypoglycaemia.

One potential solution is to use computerised 
algorithms to inform and drive more frequent insulin 
dosing decisions. In The Lancet, Richard Bergenstal 
and colleagues4 assessed a handheld glucose meter 
(dNav Insulin Guidance System, Hygieia, Livonia, 
MI, USA) with an inbuilt algorithm that can provide 
insulin dose advice on the basis of measured blood 
glucose. The device analyses glucose patterns and 
provides dosing advice direct to patients at the time 
of injections for four common insulin regimens (once 
daily basal, twice daily biphasic, and basal bolus with 
or without carbohydrate counting). In the study, 
181 adults (88 women and 93 men)] with insulin
treated type 2 diabetes and sub optimal control 
(glycated haemoglobin [HbA1c] ≥7·5% [58 mmol/mol] 
to ≤11% [97 mmol/mol]) were randomly assigned 
(1:1) to the intervention group, in which patients used 
the dNav device in combination with healthcare 
professional support, or the control group, in which 
patients continued with a standard meter for glucose 
monitoring but otherwise received identical health
care professional contact. The primary outcome was 
change in HbA1c assessed at 6 months.

Glycaemic control improved more in the intervention 
group than in the control group, with a mean HbA1c 
decrease of 1·0% (SD 1·0; 11 mmol/mol [SD 11]) versus 
0·3% (SD 0·9; 3·3 mmol/mol [SD 9·9]). On average, 
the algorithm adjusted insulin doses 1·1 times weekly 
(SD 0·2)—a frequency of adjustment that would be 
pragmatically unachievable in routine practice. As 
expected, this increased the frequency of adjustments, 
resulted in a notable increase in insulin administration in 
the group using the dNav device, with final doses being 
over 60% higher than in the control group. Interestingly, 
despite higher insulin doses in the intervention group, 
weight gain was minimal and the overall frequency of 
hypoglycaemic events was low in both groups and not 
significantly increased in the intervention group.

Continuous glucose monitoring was not done, so 
hypoglycaemia data were largely based on capturing 
low glucose values during selfmonitoring. Notably, 
the group randomly assigned to use the dNav device 
did more glucose tests, perhaps reflecting the users’ 
perceived value of the device. Importantly, for safety, 
the algorithm can either decrease or increase doses, 
and about 15% of dose titrations during the study were 
to decrease the insulin dose. Although the population 
studied had a relatively low frequency of hypoglycaemic 
events, an important question for more widespread 
future use would be whether automated insulin dose 
titration would result in increased hypo glycaemia in 
those at high risk at baseline.
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At face value, the approach looks appealing. The 
studied population appeared typical for many services, 
and the ability of the device to cope with different insulin 
regimens (including those who switched regimens 
during the study) and to provide advice direct to 
patients is valuable. The reported metabolic outcomes 
are similar to those reported in an earlier singlearm 
service evaluation assessment of the same device in a 
UK setting5 and a broadly similar system in which dose 
advice was fed back to healthcare providers.6

As expected in the context of a clinical trial, both 
groups had frequent contact with study team members, 
with seven facetoface or telephone contacts over the 
period of 6 months. The authors are careful to describe 
the intervention as dNav delivered in combination with 
healthcare professional support. During contacts, study 
teams checked overall wellbeing and health changes, 
but also assessed use of the device and could suggest 
alterations in insulin doses. In the real world, if such 
frequency of contact was an essential requirement for 
success of the system, it would be challenging for many 
services.

Finally, and importantly, how comfortable would 
patients and clinical teams be in allowing an algorithm 
to manage insulin dose titration? Generally, participants 
in this study were comfortable with receiving dose 
advice from the device. The world of type 1 diabetes, 
with greater complexity of insulin dosing than for type 2 
diabetes, is already moving rapidly towards automated 

closedloop insulin delivery.7 Faced with increasing 
pressures and demands on primary care, a substantial 
niche seems likely for technology to help in type 2 
diabetes.

Mark L Evans*, Rajna Golubic
Wellcome Trust, MRC Institute of Metabolic Science and 
Department of Medicine, University of Cambridge, Cambridge 
NIHR Biomedical Campus, Cambridge CB20QQ, UK 
mle24@cam.ac.uk

MLE reports personal fees from Roche, Medtronic, Cellnovo, Dexcom, Abbott 
Diabetes Care, Eli Lilly, Novo Nordisk, and AstraZeneca, outside the area of work 
commented on here. MLE is planning a research collaboration with Mellitus 
Health (a company supporting insulin dose titration). RG reports no competing 
interests.

1 Selvin E, Parrinello CM, Daya N, Bergenstal RM. Trends in insulin use and 
diabetes control in the U.S.: 1988–1994 and 1999–2012. Diabetes Care 
2016; 39: e33–35.

2 Khunti K, MillarJones D. Clinical inertia to insulin initiation and 
intensification in the UK: a focused literature review. Prim Care Diabetes 
2017; 11: 3–12.

3 Harris S, Yale JF, Dempsey E, Gerstein H. Can family physicians help patients 
initiate basal insulin therapy successfully?: randomized trial of 
patienttitrated insulin glargine compared with standard oral therapy: 
lessons for family practice from the Canadian INSIGHT trial. 
Can Fam Physician 2008; 54: 550–58.

4 Bergenstal RM, Johnson M, Passi R, et al. Automated insulin dosing 
guidance to optimize insulin management in patients with type 2 diabetes: 
a multicentre, randomised controlled trial. Lancet 2019; published online 
Feb 23. http://dx.doi.org/10.1016/S01406736(19)30368X.

5 Donnelly R, Carr S, Harper R. Diabetes insulin guidance system: a realworld 
evaluation of new technology (dNav) to achieve glycaemic control in 
insulintreated type 2 diabetes. Practical Diabetes 2015; 32: 247–52.

6 Davidson MB, Davidson SJ. Effect of remote glucose monitoring utilizing 
computerized insulin dose adjustment algorithms: a pilot project. 
Diabetes Ther 2019; published online Feb 9. DOI:10.1007/s133000190565y.

7  Bally L, Thabit H, Kojzar H, et al. Dayandnight glycaemic control with 
closedloop insulin delivery versus conventional insulin pump therapy in 
freeliving adults with well controlled type 1 diabetes: an openlabel, 
randomised, crossover study. Lancet Diabetes Endocrinol 2017; 5: 261–70.


