
Are we treating a patient with 
obesity complicated by diabetes 

or a patient with diabetes 
complicated by obesity?

Abd Tahrani

MD, MRCP, MMedSci, CCT (Endo), PhD, SCOPE (National Fellow)

NIHR Clinician Scientist, University of Birmingham

Lead Weight Management Research, Birmingham Heartlands Hospital



Disclaimer

• I received research funding for investigator-led research from the 
NIHR, Sanofi Aventis and Novo Nordisk Research Foundation

• I received honoraria for speakers fees, consultations, advisory panel 
or travel expenses from Novo Nordisk, Eli Lilly, BI, Sanofi, Astra 
Zeneca, Janssen



Overall Context

• A 40 year old woman with a BMI of 40 kg/m2 and Type 2 diabetes for 
5 years on metformin monotherapy. HbA1c 7.4%.

• A 40 year old woman with a BMI of 31 kg/m2 and Type 2 diabetes for 
7 years on metformin and insulin therapy (failed previous oral 
therapy). HbA1c 8.5%

• Are these two patients the same?

• Do they have the same “obesity”?

• Do they have the same Type 2 diabetes?

• Is the treatment for diabetes the same?

• Should treatment focus on glycaemic control or “obesity control”?



Overview

• Type 2 diabetes pathogenesis (insulin resistance and β-cell failure)

• The relationship between the pathogenesis and pharmacotherapy of 
Type 2 diabetes

• Not all the fat is the same (visceral vs. subcutaneous; brown vs. 
white)

• Impact of diabetes treatment on weight

• Weight control vs. glycaemic control in relation to diabetes-related 
outcomes



Pathogenesis of Type 2 Diabetes



Tahrani et al. The Lancet Volume 378, Issue 9786, 2011, 182–197

Pathogenesis of Type 2 Diabetes



Alejandro et al. Molecular Aspects of Medicine, Volume 42, 2015, 19–41

Natural history of β-cell adaptation and failure 
in type 2 diabetes



Mechanisms of β-cell Failure in T2D

Alejandro et al. Molecular Aspects of Medicine, Volume 42, 2015, 19–41



Mean (±SEM) AIR (A) and 2ndISR (B) in response to a VLCD. n = 14 in each panel. 

Ilaria Malandrucco et al. Am J Clin Nutr 2012;95:609-613



Tahrani et al. The Lancet Volume 378, Issue 9786, 2011, 182–197
Altaf & Tahrani  Diabetes, obesity & metabolism, 17 (4). pp. 319-34

Insulin Signalling



Figure 2 

Cell 2012 148, 852-871DOI: (10.1016/j.cell.2012.02.017) 

Mechanisms of Insulin Resistance in T2D

Samuel et al. Cell 2012 148, 852-871



T2D Pharmacology

Tahrani et al. Nature Reviews in Endocrinology 2016 In Press





• A 40 year old woman 

• BMI of 40 kg/m2

• Type 2 diabetes for 5 years

• metformin monotherapy. 

• HbA1c 6.8%.

• A 40 year old woman 

• BMI of 31 kg/m2 

• Type 2 diabetes for 10 years 

• metformin and insulin therapy. 

• HbA1c 8.5%.

Does β-cell failure and insulin resistance contribute similarly to 
the pathogenesis of Type 2 Diabetes in these two patients?



Not All Fat Is The Same…



Ethnicity

Yajnik et al. Lancet 2004



Figure 1. Relationship between glycaemia factor and BMI among White European and South Asian males.

Gray LJ, Yates T, Davies MJ, Brady E, Webb DR, et al. (2011) Defining Obesity Cut-Off Points for Migrant South Asians. PLoS ONE 6(10): e26464. 



Visceral vs. Subcutaneous Fat & Future IR

Hayashi et al. Diabetes 2008 May; 57(5): 1269-1275



Visceral vs. Thighs Fat

Snijder et al. Diabetologia February 2005, Volume 48, Issue 2, pp 301-308



Visceral vs. Thigh Fat & CVD Mortality

Heitmann et al. BMJ. 2009 Sep 3;339:b3292

Model 1 adjusted for smoking 

status,

education, physical activity, 

and menopause in women; 

model2 additionally adjusted 

for baseline BMI and waist

circumference; 

model 3 additionally adjusted 

for body fat %

and body height



Changes in Visceral Fat Predicts Incident T2D

Wander et al. DIABETES CARE, VOLUME 36, FEBRUARY 2013



• A 40 year old WE woman 

• BMI of 35 kg/m2

• Type 2 diabetes for 5 years

• metformin monotherapy. 

• HbA1c 7.3%.

• No CVD

• A 40 year old SA woman 

• BMI of 31 kg/m2 

• Type 2 diabetes for 7 years 

• metformin and insulin therapy. 

• HbA1c 8.5%.

• History of Angina

Which patient is more “obese”?
Could differences in fat distribution explain differences in clinical 

picture?



Glucose Lowering Treatments 
And Weight…



Weight gain

Lau et al. Can J Diabetes 39 (2015) S148–S154



Weight Neutral/Weight Loss

Lau et al. Can J Diabetes 39 (2015) S148–S154



Variation in Weight Loss with GLP-1 RA

Niswender at al. Diabetes, 
Obesity and Metabolism
Volume 15, Issue 1, pages 42-54, 
9 SEP 2012 



Does it matter if patients with T2D gained 
weight?
• For a 1 unit increase in BMI during follow-up, the RR of CHD was 1.13 

(1.04-1.23; p = 0.005) after 5.6 years (adjusted for age, sex, diabetes 
duration, hypoglycaemic treatment and smoking, HbA1c, blood 
pressure, antihypertensive drugs, lipid-reducing drugs and 
microalbuminuria).

• Weight gain… leads to the frustration and may contribute to early 
discontinuation or decreased adherence.

• Weight gain might have contributed to the lack of beneficial impact of 
intensive glycaemic control on macrovascular disease (ADVANCE, 
ACCORD)

Eeg-Olofsson K et al. Diabetologia. 2009 Jan;52(1):65-73
Pi-Sunyer. Postgrad Med. 2009 Sep; 121(5): 94–107



• A 40 year old woman 

• BMI of 40 kg/m2

• Type 2 diabetes for 10 years

• metformin monotherapy. 

• HbA1c 7.3%.

• A 40 year old woman 

• BMI of 31 kg/m2 

• Type 2 diabetes for 10 years 

• metformin and basal-bolus 
insulin therapy Previously failed 
SUs, TZDs, DPP-4 inhibitors). 

• HbA1c 8.5%.

Is the obesity in these patients drug-induced?
Is there a different “weight friendly” approach?



In Patients With T2D: Glycaemic 
Control, Obesity Control, Or 
both?



Why Do We Treat Patients With T2D?

• Reduce Cardiovascular disease

• Reduce microvascular complications (end-stage renal disease, 
albuminuria, sight-threatening retinopathy, neuropathy, foot 
disease..etc.)

• Improve quality of life

• Reduce mortality



How do we achieve these aims?

• Lowering HbA1c

• Lowering BP

• Lowering LDL

• Use of ACEi, AR blockers, statins, anti-platelets… etc.

• What about controlling weight?



Intensive Lifestyle Intervention and Diabetes 
Remission

Gregg et al. JAMA. 2012 Dec 19;308(23):2489-96



Effect of orlistat on glycaemic control in overweight and obese patients with type 2 diabetes mellitus: a 
systematic review and meta‐analysis of randomized controlled trials

Obesity Reviews
Volume 16, Issue 12, pages 1071-1080, 8 SEP 2015 DOI: 10.1111/obr.12318
http://onlinelibrary.wiley.com/doi/10.1111/obr.12318/full#obr12318-fig-0002

http://onlinelibrary.wiley.com/doi/10.1111/obr.v16.12/issuetoc
http://onlinelibrary.wiley.com/doi/10.1111/obr.12318/full#obr12318-fig-0002


Bariatric surgery in T2D

Miras et al. The Lancet Diabetes & Endocrinology 2014;2(2):141–151

BPD±DS=Biliopancreatic diversion with duodenal switch



Mark A. Espeland et al. Am J Hypertens 2015;28:995-1009

© American Journal of Hypertension, Ltd 2015. All rights reserved. For Permissions, please 

email: journals.permissions@oup.com

Intensive Lifestyle Intervention and BP control 
in T2D



Percentage of participants with SBP <140mm Hg over time by intervention group. 

Mark A. Espeland et al. Am J Hypertens 2015;28:995-1009

© American Journal of Hypertension, Ltd 2015. All rights reserved. For Permissions, please 

email: journals.permissions@oup.com



Bariatric Surgery and BP in T2D

Ikramuddin et al. JAMA. 2013;309(21):2240–2249
BS=Bariatric surgery, BP=Blood pressure



Weight Loss and CVD In T2D

• Conflicting

• LOOKAhead: Intensive lifestyle intervention did not reduce CVD but 
number of events was less than expected in the control group

• In PROACTIVE: pioglitazone reduced all-cause mortality, non-fatal 
myocardial infarction and stroke despite weight gain. Weight loss was 
associated with worse outcomes in the pioglitazone group but not the 
placebo arm.

• In SCOUT: Sibutramine was associated with increased CVD, 
however…..



Caterson et al. Diabetes Obes Metab. 2012 Jun;14(6):523-30



Weight Loss Pharmacotherapy and CVD

Ziinman e tal. N Engl J Med 2015; 373:2117-2128



http://www.novonordisk.com/media/news-details.1991879.html



Intensive Lifestyle Intervention And Diabetic 
Nephropathy

Knowler et al. Lancet Diabetes Endocrinol. 2014 Oct; 
2(10): 801–809.

Very high risk is defined if a) eGFR
<30 ml/min/1.73m2 regardless of 
ACR; b) eGFR <45 ml/min/1.73m2 
and ACR ≥30 mg albumin/g 
creatinine; or c) eGFR <60 
ml/min/1.73m2 and ACR >300 
mg/g 



Sjöström et al. JAMA. 2014;311(22):2297–2304

Bariatric Surgery and Microvascular 
Complications



Bariatric Surgery and Renal Function

Mirjakar & Tahrani et al. Surgery for Obesity and Related Diseases 2016; In Press



Bariatric Surgery and DR

Amin & Tahrani et al. Surgery for Obesity and Related Diseases 2015.



Amin & Tahrani et al. Surgery for Obesity and Related Diseases 2015.



• In Patients With T2D: Glycaemic 
Control, Obesity Control, Or 
both?

• The answer is both…but:

• 1. Life Style interventions is 
essential part of the 
management of all patients with 
T2D

• 2. Use strategies to improve 
glycaemic measures that result 
in weight loss (or at least weight 
neutrality)

• 3. Bariatric surgery is an 
important tool in the right 
patient. 



• A 40 year old woman 

• BMI of 40 kg/m2

• Type 2 diabetes for 5 years

• metformin monotherapy. 

• HbA1c 7.3%.

• No Diabetes Complications

• A 40 year old woman 

• BMI of 31 kg/m2 

• Type 2 diabetes for 10 years 

• metformin and basal-bolus insulin 
therapy 

• HbA1c 8.5%.

• Laser treatment for DR

In your opinions, what is the preferable treatment options for each of 
these patients?

Would you recommend the second patient to have bariatric surgery?



Summary and Conclusions-1

• Type 2 Diabetes is a heterogeneous disease in which variable degree 
of imbalance between insulin sensitivity and Beta cell function result 
in hyperglycaemia and vascular disease

• Obesity is a major contributor to the development of insulin 
resistance and beta cell failure

• The impact of obesity on glucose metabolism vary considerably 
amongst patients based on background susceptibility 

• Better understanding of the pathogenesis of Type 2 Diabetes in 
individual patients  all better treatment individualising 



Summary and Conclusions-2

• Improvements in glycaemic and metabolic control are essential to 
reduce the burden of Type 2 Diabetes but the impact on the patient 
adiposity should be taken into account.

• Obesity treatment is essential component of managing patients with 
Type 2 diabetes and in some individuals might lead to diabetes 
remission

• Bariatric surgery is an important tool in the treatment of Type 2 
Diabetes

• Not all patients with Type 2 Diabetes are the same…. Choose the best 
treatment modality for the right patient





Philippe A. Halban et al. Dia Care 2014;37:1751-1758

Mechanisms of β-cell Failure in T2D



Progression of type 2 diabetes

Adapted from Kendall et al. Am J Med 2009:122(Suppl. 6):S37–50

Insulin resistance

Insulin level

Fasting plasma glucose

Postprandial glucose

Beta-cell function

Progression of type 2 diabetes

Diabetes

4–7 years 

Development of macrovascular complications

Development of microvascular complications

Diabetes diagnosis

Impaired glucose tolerance

Incretin effect



Variation in Weight Loss with GLP-1 RA

Pi-Sunyer et al. N Engl J Med 2015; 373:11-22



Sjöström et al. JAMA. 2014;311(22):2297–2304



Visceral vs. Subcutaneous vs. Thigh

Kostert et al. Obesity (Silver Spring). 2015 Apr;23(4):893-7



• The odds of SBP control associated with a 5% loss in BMI were 
increased by a factor of 

• 1.08 [1.02–1.13] among CPB participants, 

• 1.23 [1.07–1.42] among DSE participants, and 

• 1.19 [1.04–1.34] among ILI participants.



Weight Loss Pharmacotherapy and BP

Davies et al. JAMA. 2015;314(7):687-699



Snijder et al. Diabetes Care, Volume 27, Number 2, February 2004



3 year follow-up outcomes

Schauer et al. N Engl J Med 2014; 370:2002–2013 



Fig. 1

Published in: Abhimanyu Garg; The Journal of Clinical Endocrinology & Metabolism 2011, 96, 3313-3325.

DOI: 10.1210/jc.2011-1159

Copyright © 2011 



Romeo et al. Diabetes Care 2012; 35 (12):12 2613–2617

CVE=Cardiovascular event, MI=myocardial infarction
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Bariatric Surgery and CVD in T2D



Sjöström et al. JAMA. 2014;311(22):2297–2304



Weight Loss Pharmacotherapy and Glycaemic 
Control 

Davies et al. JAMA. 2015;314(7):687-699



T2D treatment and CVD

• Drugs that improve HbA1c and increased weight (such as insulin, 
Sulphonylureas & rosiglitazone) are at best neutral in terms of CVD 
and at worst increase the risk of CVD

• Drugs cause weight loss and improve hbA1c such as (Empagiflozin
and Liraglutide) result in reductions in CVD

• Weight neutral drugs can reduce CVD (such as Acarbose, 
Bromocriptin,  and colesevelam) or is CVD neutral (such as DPP-4 
inhibitors except saxagliptin)

Tahrani et al. Nature Reviews Endocrinology. In Press


