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Take Home……
Type 2 Diabetes – a global burden

HbA1c - is lower always better?

“5 types” of Diabetes (and personalised medicine)

Diabetes IS curable – the paradigm is shifting!

Technology, self-care and wellbeing

Is there a role for insurance companies in promoting self care?



The Diabetes “Epidemic”

(DUK, 2008)



Ann Int Med 1995 122  481-86

BMI and relative risk of T2DM



WHO 
Region

Prevalence 
(%)

Number 
(millions)

1980 2014 1980 2014

African 3.1% 7.1% 4 25

Americas 5.0% 8.3% 18 62

Eastern Mediterranean 5.9% 13.7% 6 43

European 5.3% 7.3% 33 64

South-East Asia 4.1% 8.6% 17 96

Western Pacific 4.4% 8.4% 29 131

Total 4.7% 8.5% 108 422

Diabetes Mellitus: Epidemiology

WHO Global Report on Diabetes 2016



The Burden of Diabetes

2010-11
◦Treatment £2.1 billion
◦Complications £7.7 billion

2035
◦Estimated £16 billion 



The Human Costs
◦ Each year in the UK, 24,000 people with diabetes die early
◦ Cardiovascular disease remains the top killer in the world 
◦ Diabetes is the leading cause of blindness in people of working age 

in the UK
◦ Leading cause of kidney failure
◦ Over 100 amputations are carried out every week on people with 

diabetes  
➢Up to 80 per cent of these are preventable

◦ Psychological 



Insulin, Glucose and Diabetes Mellitus

Insulin is a hormone produced by the beta cells of the Islets of Langerhans of the pancreas

Insulin is released from the pancreas when blood glucose levels rise, e.g. after a meal 

Insulin causes glucose to be removed from the blood to provide energy or to be stored as 
fat

Diabetes mellitus (DM) is caused by insulin deficiency

◦In Type 1 Diabetes (10%) the insulin deficiency is ABSOLUTE (autoimmune destruction 
of beta cells)

◦In Type 2 (~90%) the insulin deficiency is relative to insulin resistance, promoted by 
pathological fat deposition especially in the liver

DM causes MICROVASCULAR (eyes, kidneys, nerve) and MACROVASCULAR (heart disease 
and stroke)



Age adjusted relative risk of macrovascular disease by baseline glycated 
haemoglobin status

BMJ 2001;322:1-6



Traditionally, diabetes mellitus has been diagnosed on the 
basis of raised plasma glucose levels
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• Glycosylated haemoglobin (HbA1c) provides a measure of 
average glucose levels over the lifetime of the red blood cells 
(i.e. the preceding month)

• Diabetes Mellitus: HbA1c 48 mmol/mol (6.5%) or more

• TARGET for treatment

More recently, glycosylation of haemoglobin has come to be used as 
an index of raised plasma glucose levels



Diabetes Mellitus:  Treating to Target?

• for many decades diabetes clinicians simply tried to keep their 
patients symptom-free and the urine free of sugar

• as more people with diabetes survived longer the importance of the 
long-term vascular complications came to the fore

• would lowering blood glucose levels to as near as normal as possible 
reduce the development of vascular complications?

• T1DM: The Diabetes Control and Complications Trial (DCCT)

• T2DM: The UK Prospective Diabetes Study (UKPDS)



Compare intensive with standard glucose control in:

Type 1 diabetes
Diabetes Control and Complications Trial (DCCT, n=1,441)
(The DCCT Research Group. N Engl J Med 1993;329:977)

Type 2 diabetes
U.K. Prospective Diabetes Study (UKPDS, n=3,867)
(UK Prospective Diabetes Study Group. Lancet 1998;352:837)

• 39% reduction in microalbuminuria
• 54% reduction in albuminuria
• beneficial effects on retinopathy and neuropathy
• macrovascular events 23 v 40 over 6.5 years (p=0.08)

• 25% reduction in microvascular end-points
• 1% decrease in HbA1c associated with 35% reduction in end-points
• no significant benefit for macrovascular disease
• intensive blood pressure control gave 37% reduction in end-points



Lower is Better?

In Type 1 diabetes, lower glucose levels unequivocally results in 

lower risk of MICROVASCULAR complications (DCCT)

In Type 2 diabetes the accelerated cardiovascular disease is 

MULTIFACTORIAL

Long term follow up studies 

◦ Lifestyle management

◦ Glycaemic AND lipid AND BP control



The Metabolic Syndrome

Obesity – GOOD FAT vs BAD FAT

Insulin resistance

Hyperglycaemia

Chronic inflammation 

Dyslipidaemia

Hypertension

CARDIOVASCULAR DISEASE



ACCORD
10251 randomised 

◦ age ~62 
◦ diabetes duration ~10 years
◦ mean A1c 8.3%

HbA1c:

Discontinued at 3.5 years follow-up 

Higher mortality in Intensive group (22% RR)

1 extra death per 95 patients treated

Action to Control Cardiovascular Risk in Diabetes Study Group. 
N Engl J Med 2008;358:2545



YUDKIN in the Lancet
90% people started on glucose-lowering treatment will not benefit
- 1% HbA1c adds 10 months QALY for 45 year old

- 1% HbA1c adds 6 weeks QALY for 75 year old

These ‘gains’ are eliminated by treatment that reduces QOL by >3% …. even a 
drug with CVS benefit may not be a good choice

“… measures of likely health gains matter because such treatments, although 
potentially providing benefit in aggregate outcomes, are being used for 
individual benefit”

Yudkin et al. Lancet 2014:384;1095



ADA/EASD Joint Position Statement, 2012



THE PARADIGM IS 
SHIFTING



Non-Insulin-Dependent Diabetes -The Great Debate

• 1969  “Does diabetes begin with insulin resistance?”

• 1976  “Nonketotic diabetes mellitus: insulin deficiency or 
insulin resistance?”

• 1988  “Beta-cell deficiency, insulin resistance, or both?”

• 1998  “Insulin resistance versus insulin deficiency in non-insulin-
dependent diabetes mellitus: problems and prospects”

Kipnis, Nobel Symposium

Reaven, American Journal of Medicine

Editorial, New England Journal of Medicine

Ferrannini, Endocrine Reviews





Genome-Wide Association Studies (GWAS) for T2 Diabetes



Voight et al, Nature Genetics 2010

ADCY5

Hodson et al  Diabetes 2014

Nicolson et al Diabetes 2009
Lemaire et al PNAS 2009
Wijesekara et al Diabetologia 2010
Li  et al PNAS 2011
Gerber et al Diabetologia 2014
Solomou et al JBC 2015, 

Nutr Met 2016
Merriman et al JBC 2016

Parton et al AJPEM 2006

Zatyka et al Hum Mol Gen 2008
Hum Mol Gen 2014

Tarasov et al Diabetes 2008

da Silva Xavier et al Diabetes 2009,
Diabetologia, 2012,2013
Hum Mol Gen 2014

SLC30A8

WFS1

TCF7L2

ABCC8

PPARg

KCNJ11 Tsuboi et al PNAS 2004

INS

ZAC1

PASK

Ma et al et al JCI 2004

Meur et al Diabetes 2010

Semplici et al JBC 2011

TP53INP1

Sellier et al EMBO Mol Med 2015

CENTD2

Carrat et al AJHG 2017

VPS13C

Mehta et al AJPEM 2016
Mousavy et al unpublished

“Functional Genomics”





Diabetes is curable
WHO WOULD HAVE THOUGHT IT? AN OPERATION PROVES TO BE THE 
MOST EFFECTIVE THERAPY FOR ADULT -ONSET DIABETES MELLITUS 

P O R I ES WJ  E T  A L  A N N  S U RG E RY ( 1 9 9 5 )  2 2 2 : 3 3 9 - 3 5 2



1. Small pouch

2. Bypassed stomach and duodenum 

3. Altered bile flow

4. Distal jejunum in contact with food 
earlier

5. Vagal manipulation 

Gastric bypass - It’s five operations in one!



Weight loss in the long term saves lives

Sjöström et al. N Engl J Med 2007 Sjostrom et al, JAMA 2012



Metabolic surgery cures AND prevents 
diabetes

Mingrone G et al , N Engl J Med 2012 Carlsson LM at al, NEJM 2012



Insulin requiremements drop IMMEDIATELY
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• Da Qing Impaired Glucose Tolerance and Diabetes Study

incidence of diabetes was reduced 46% by exercise, 31% by 

diet and 42% by diet and exercise

• Diabetes Prevention Programme

multiple, modest lifestyle changes or metformin reduced 

incidence of diabetes by ~60% in individuals with IGT

• Finnish Diabetes Prevention Study

moderate-to-vigorous leisure time physical activity reduces 

incidence of diabetes by 65% in subjects with IGT

• India SMS Diabetes Prevention Trial

lifestyle modification reinforcement by SMS messaging 

reduces incidence of diabetes by 36% in pre-diabetes

Pan et al. Diabetes care 1997;20:537

Knowler et al. N Engl J Med 2002;346:393

Laaksonen et al. Diabetes 2005;54:158

Ramachandran et al. Lancet Diab Endocrinol 2014;1:191

Prevention trials

Diabetes mellitus: primary prevention



Female aged 60 years

Date of Birth: 22/12/1948

Non-Smoker

Policy Type:

1) PRODUCTS / WOL 2nd death

Amount Proposed:

1) GBP 750,000 

PMHx

1990 chest pain – not MI

1997 Diabetes – Type 2 

2000 started on insulin

2014 HbA1c 10.6%

2014 background diabetic retinopathy

2016 peripheral neuropathy, no ulceration

Case Study 1





Female aged 60 years

Date of Birth: 22/12/1948

Non-Smoker

Policy Type:

1) PRODUCTS / WOL 2nd death

Amount Proposed:

1) GBP 750,000 

PMHx

1990 chest pain – not MI

1997 Diabetes – Type 2 

2000 started on insulin

2014 HbA1c 10.6%

2014 background diabetic retinopathy

2016 peripheral neuropathy, no ulceration

Case Study 1 Decision
Declined due to ongoing poorly 
controlled diabetes





Female aged 32 years

Non-Smoker

No relevant family history

Policy Type:

1) PRODUCTS / LTA 30 years

Amount Proposed:

1) GBP 300,000 

Case Study 2
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Dx T1 DM, sugar 15, 
ketones +++

BMI 30 Off insulin
No retinopathy or 
neuropathyBMI 26 –

off insulin (hypos)

BMI 23, HbA1C 5% 
off insulin



beta cell 

output

insulin 

sensitivity

Beta cell output and insulin sensitivity

in a given individual, 

any change in insulin 

sensitivity is balanced 

by a reciprocal and 

proportionate change 

in beta-cell output

• if beta cell output is normal, insulin levels rise 

with increasing insulin resistance and 

glucose levels remain unchanged

• if beta cell output becomes deficient and 

insulin resistance lessens, glucose levels 

remain unchanged

• if beta cell output becomes deficient and 

insulin resistance stays constant, glucose 

levels rise

• if beta cell output becomes deficient and 

insulin resistance increases, glucose levels 

rise substantially



Female aged 32 years

Non-Smoker

No relevant family history

Policy Type:

1) PRODUCTS / LTA 30 years

Amount Proposed:

1) GBP 300,000 

Case Study 2
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Decision
Allowed at Standard Rates as the 
applicant is seemingly “cured” of 
diabetes





MY CLINIC RESULTS!
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Expected Tier 3 Weight
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SatPro n=6

NHS SatPro Weight Loss

-22.4  ± 2.9kg (-16.2%)

Courtesy Dr Saira Hameed, St Mary’s Hospital



HANDS UP!

Eat 5 fruit and veg a day

Take 20 mins exercise three times a week

Know your systolic blood pressure?

Know your cholesterol?



Can insurers help?

Changing risk factors could 
translate into lower claims costs.

This reduction in costs could 
feasibly be passed on to engaged 
clients.

Premiums could change as your 
health improves.









Should insurers help?

❖Nutrition or other self-care models predict big reductions in total death claims.

❖For life insurers paying billions in death claims annually, such reductions would mean 
substantial gains. 

❖More importantly, it would reduce the premature loss of life from conditions that are 
preventable and reversible. 

❖Developing such responsive products in the life and health insurance sector will require a 
fundamental shift in how you underwrite and how you DYNAMICALLY engage with 
policyholders



THANK YOU



Do persons with diabetes know their (A1C) number?

75% survey respondents reported having A1C tests in the past year, 

24% of those who reported having a test remembered the actual 
value

Self-reported values correlated weakly with the last A1C on the 
medical record. 

Among those with a documented A1C value, half described their 
blood glucose as very well controlled. 

The last A1C value, however, was < 7.0% in only half of those 
respondents.

Diabetes Educ. 2002 Jan-Feb;28(1):99-105

https://www.ncbi.nlm.nih.gov/pubmed/11852748




Lunch and Exhibition

Buffet lunch, tea and coffee are now in the exhibition 

area


