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Medicines Management in Type 1 Diabetes
• Principles of Insulin management 

• Hypoglycaemia

• Avoiding Hypoglycaemia and Hyperglycaemia

• Emerging issues



• Longer acting insulins allowed twice and then 
once/day insulin regimens

• More concern over hypoglycaemia than long term 
complications

• Did not think it was necessary to change insulin 
doses

• -> Fixed insulin, fixed carbohydrate regimen
• -> ”Diabetic Diet”

• Make it easy for people with diabetes
• -> Once/day long acting
• -> Twice per day mixed quick and medium acting

Discovery of insulin - 1921 Management of insulin



1983 – 1993: The Diabetes 
Control and Complications Trial

• 1441 people with T1D randomised to intensified insulin 
therapy or usual care

Progression of retinopathy          Rate of severe hypoglycaemia

New Engl J 1993; 329:927-986



1995

Prof Michael Berger
02.06.1944 – 18.08.2002

researcher, physician, 
educator, visionary

• Type 1 diabetes is a disease of insulin 
deficiency

• The treatment of type 1 diabetes is 
insulin replacement – not diet
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Everyone is different!
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Hypoglycaemia - Implications

• Hypos disrupt everyday activities, 
provokes unpleasant symptoms

• Severe hypoglycaemia can cause coma, 
seizures, strokes, arrhythmias and even 
death

Frier, B. M. Nat. Rev. Endocrinol. 10, 711–722 

• Negative effects on mood and emotions
• Impairs cognitive function; can affect 

performance of many activities; falls
• Long term effects, weight gain



Hypoglycaemia Assessment, Prevention, and 
Treatment (continued)
6.16 Glucagon should be prescribed for all individuals taking insulin. A Family, caregivers, 
school personnel, and others providing support to these individuals should know its location 
and be educated on how to administer it. Glucagon preparations that do not have to be 
reconstituted are preferred. B
6.17 All individuals taking insulin A should receive structured education for hypoglycemia 
prevention and treatment, with ongoing education for those who experience hypoglycemic 
events.
6.18 One or more episodes of level 2 or 3 hypoglycemia should prompt reevaluation of the 
treatment plan, including deintensifying or switching diabetes medications if appropriate. E 

10

6. Glycemic Goals and Hypoglycemia
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Avoiding Hypoglycaemia and 
Hyperglycaemia in Type 1 Diabetes

If it weren’t for hypoglycaemia, we could give as much insulin as 
we want!

1. Better Insulin Regimen



Insulin 
regimens

Lantus U300   >24h
Degludec         >40h
(Icodec)           196h

Try to avoid pre-mixed

Need to 
prebolus



Everyone is different: Ultra rapid Insulins

Fiasp = Ultra fast aspart (5m)

Lyumjev = Ultra fast lispro (11m)



Make it easy-
use a pen!

Devices 
Non-disposable - 0.5 
– 1 unit increments 



Injection sites 

• Children
• Adults

• Absorption can be affected by:
• Needle length
• Technique 
• Injecting rapid insulin into areas 

of muscle 



How many times should a pen needle be used? 

• All pen needles are SINGLE use only
• FREE under the National Diabetes Services Scheme 

(NDSS)



Lipohypertrophy



Avoiding Hypoglycaemia and 
Hyperglycaemia in Type 1 Diabetes

If it weren’t for hypoglycaemia, we could give as much insulin as 
we want!

2. Technology can help!



Current technology in type 1 diabetes 

Tauschmann and Hovorka. Nature Reviews Endocrinology, 2018 August 
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Continuous Glucose Sensors

DexcomG7 and G6



Example of an AGP (ambulatory glucose profile)

Astha Soni et al. Arch Dis Child Educ Pract Ed 
2022;107:188-193

Copyright © BMJ Publishing Group Ltd & Royal College of Paediatrics and Child Health. All rights reserved.



Smart glucose meters (Bolus Calculators) 

• Majority of patients either do not correct for high 
glucose at all or get the calculations wrong

• Meter programmed with insulin:carb ratio and 
correction factor. Each bolus consists of insulin for 
carbs and insulin for correcting high glucose 

• Studies have shown improved HbA1c, reduced hypos 
and improved QOL

Use of an Automated Bolus Calculator in MDI treated type 1 diabetes:
Signe S et. al. Diabetes Care 2012,35: 984-990



Smart Insulin Pens

Adolfsson et. al. Diabetes Technology and Therapeutics 2020



Benefits of insulin pumps
• CSII allows more physiological 

replacement of basal insulin 
requirements

• Lower variability of absorption 
of basal insulin

• On demand modulation of 
basal insulin to match 
individual needs; e.g. exercise 
or stress

• With CGM - Predictive low 
glucose suspend technology



Tube vs patch pumps

No Fiasp



Closed-loop system components

sensor

insulin
pump

control
algorithm

•  Autonomous, graduated modulation of insulin delivery to achieve   
target glucose

•  Hybrid = Meal bolus still required

DexcomG7 and G6

↑TIR 12+%
↓ HbA1c 0.5+%



Closed Loop-Automated Insulin Delivery ”AID”

DIY = 
Loopers



Avoiding Hypoglycaemia and 
Hyperglycaemia in Type 1 Diabetes

If it weren’t for hypoglycaemia, we could give as much insulin as 
we want!

3. Self Management Barriers



Type 1 diabetes (T1DM)
• No condition that demands more of the individual than T1DM, Requires 

life-long insulin therapy, impose a heavy burden on the individual, family  
and healthcare systems

• Current treatment multiple daily injections or insulin pump therapy. 
Requires multiple finger-prick measurements/CGMS, carbohydrate 
counting and dynamic dose adjustments

• Many have “poor control”, glycaemic variability frustrates many; 
Depression, anxiety and reduced quality of life very common

• Impaired awareness of hypoglycaemia (IAH) affects 20-40% of T1DM, 
Severe hypoglycaemia (SH) affects up to 30% of individuals with T1D

Foster et. al. Diabetes Technology and Therapeutics, 2019, (21) 66-72
https://digital.nhs.uk/data-and-information/publications/statistical/national-diabetes-audit/report-1



Language and 
Diabetes-stigma

• The language used by 
healthcare professionals can 
have a profound impact on 
people living with diabetes

Poor control => U R 
Not controlling it!



Factors contributing to high HbA1c 
sub-optimal glycaemia (T1DM)

• Physiology! Imperfect Technology
• Variable insulin absorption & problems with insulin injection sites
• Fear of hypoglycaemia; Needle Phobia; Diabulimia
• Relentless Burden; Depression, anxiety and lack of motivation
• Not monitoring glucose
• Clinical inertia
• Lack of access to technology / HCP 
• Lack of access / non-engagement with high quality structured education 

(self-management skills)





Avoiding Hypoglycaemia and 
Hyperglycaemia in Type 1 Diabetes

If it weren’t for hypoglycaemia, we could give as much insulin as 
we want!

4. Self Management Skills



OzDAFNE?
Dose Adjustment for Normal 

Eating

• 5 day group program for 6-8 adults with type 1 diabetes using insulin pens 
(also OzDAFNE Pump)

• Structured, comprehensive self-management education
• Insulin assessment and adjustment
• Counting carbohydrates
• Managing challenging situations such as illness, hypoglycaemia, physical activity, alcohol 

and eating out
• Sick day rules

• Run by OzDAFNE CDE (RN) and dietitian (APD)

• Follow up 6 weeks, 6 months and 12 months



Outcomes of DAFNE

Risk of DKA reduced by 61%

Risk of severe hypoglycaemia reduced 
by 72%

Hopkins et al, Diabetes Care, 2012
Elliott et al., Diab Med 2014

 

Anxiety & depression 
reduced to background

HbA1c lowered 0.4%

64
%

insulin doses
Need for

CSII

QoL
Treatment
satisfaction

DAFNE Study Group, Oct 2002, BMJ



Emerging issues in Type 1 
Diabetes



Stages of Type 1a diabetes in children and adolescents

T Cell mediated



Effects of Teplizumab on Development of Stage 3 Type 1 Diabetes

Herold KC et al. N Engl J Med2019;381:603-613

Disease Modifying Agents in Type 1 Diabetes

12 Months Delay



The loss of Levemir-when no CSII

• Some individuals:
• Moving to once/day from bd Levemir, 

different day and night doses either:
• More insulin in the day->hypos
• Less insulin at night->hyperglycaemia



Double 
Diabetes 

Combined insulin deficiency (type 1) and insulin resistance (type 2). 

Features of adult-onset T1DM can overlap with T2DM, given their 
slow metabolic progression and risk of metabolic syndrome (which 
occurs in about 40%), so that the distinction between the types of 
diabetes may be blurred. 

Previous clinical criteria e.g. lower age and lower BMI can be poor 
discriminators as rates of obesity in the overall population increases. 

In the previous decade: Obesity rates seem to have stabilised among 
younger people but have increased over time in adults with T1DM. 

Obesity in Adults with T1D
 
3.3% 1985-1990

22.2% 2015-2020



2020 review
19 RCTs

N = 1540
-2.24 kg



RCT SGLT2i and Type 1 diabetes





Figure 4. Forest plot for 
changes in body weight 

after use of glucagon-like 
peptide 1 (GLP-1) 

analogues in patients with 
T1D

-3.78 (-4.39 to -3.17) kg

Total daily Insulin
-5.84 (-7.51 to -4.16) units



GLP1/GIP Agonist (Tirzepatide) and T1DM
USA-N=26 BMI 36.7 kg/m2 42y HbA1c 7.3% TDD 83.9 IU 73% CSII 96% CGM

Akturk et al



Conclusions
• Type 1 diabetes requires insulin treatment - has 3 jobs

• Background, cover food, bring glucose down if high

• Unpredictability of glucose makes life hard

• Hypoglycaemia remains a key barrier for achieving near normal glucose levels

• Self management skills crucial - Empowered with hope - OzDAFNE has RCT evidence of benefit

• Much development in insulins, devices to help management

• Ability to monitor glucose continuously with no or limited finger-sticks is life changing. Everybody 

with type 1 DM has access to CGM technology through the NDSS

• Automated / Closed-loop insulin delivery is now a reality
• Pump cost is the main barrier vs other HIC

• Emerging issues: T1D prevention, Obesity, Loss of Levemir



Thank you!

Many thanks to CDEs Cathy Wilson and Therese Fletcher
And Lala Leelarathna for slides etc
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