
Real-world data: who gets which anti-
diabetic drug in the UK and why? 

Do kidneys matter? 

Laurie Tomlinson

Wellcome-Beit Intermediate Fellow & Associate Professor, LSHTM

Honorary Consultant Nephrologist, Brighton and Sussex University Hospitals NHS Trust

@roxytonin



Are SGLT2is as effective in routine care as 
they are in clinical trials?





‘Real world data’



Clinical Practice Research Datalink

>600 general 
practices

13 million 
patients

5.7 million 
current 
patients

In at risk 
groups >90% 

have at least 1 
creatinine 

checked per 
year since 2006



NICE guidance for treatment of type II DM
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Changing use of antidiabetic drugs in the UK: 

trends in prescribing 2000–2017



Identification of the drug initiation cohort 

Commenced any drug for 
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2001-2017

No DM drugs 
for 12 months
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Commenced any drug for 
the treatment of DM

2001-2017

No DM drugs 
for 12 months 280, 241



Drug prescribing at drug initiation for T2DM 2000–2017

Wilkinson S et al. BMJ Open. 2018 Jul 28;8(7):e022768



Identification of the drug initiation cohort:
people with impaired renal function

Commenced any drug for 
the treatment of DM

2001-2017

No DM drugs 
for 12 months

Baseline renal function 
(18 months)



Identification of the drug initiation cohort:
people with impaired renal function

Commenced any drug for 
the treatment of DM

2001-2017

No DM drugs 
for 12 months

Baseline renal function 
(18 months)

145,822: 
1,135 eGFR≤30



Drug prescribing at T2DM drug initiation:
people with eGFR<30mls/min/1.73m2

Wilkinson S et al. BMJ Open. 2018 Jul 28;8(7):e022768



NICE guidance for treatment of type II DM



Identification of the drug intensification cohort 

Commenced 2nd 
agent for 

treatment of DM 
Commenced 
metformin

2nd prescription 
for metformin

60 days2001-2017

No DM drugs 
for 12 months



Identification of the drug intensification cohort 

Commenced 2nd 
agent for 

treatment of DM 
Commenced 
metformin

2nd prescription 
for metformin

60 days2001-2017

No DM drugs 
for 12 months

79, 941



First-stage intensification prescribing as a percentage of 
total prescribing 2000–2017

Wilkinson S et al. BMJ Open. 2018 Jul 28;8(7):e022768



Proportions of patients prescribed SGLT2i, DPP4i, SU and 
other drugs at first-stage intensification by region, 2014–2017

Wilkinson S et al. BMJ Open. 2018 Jul 28;8(7):e022768



Patterns of prescribing at the first stage of drug 
intensification across CCGs, 2014-2017

Wilkinson S et al. BMJ Open. 2018 Jul 28;8(7):e022768



Summary

There is marked variation in prescribing:

• Over time

• By region

• By CCG

What individual patient factors influence prescribing?



Factors associated with choice of 
intensification treatment for type 2 diabetes 

after metformin monotherapy: 

a cohort study in UK primary care
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Identification of the drug intensification cohort

Commenced 
SUs, DPP4is, and 

SGLT2is

Commenced 
metformin

2nd prescription 
for metformin

60 daysAfter 20132001-2017

No DM drugs 
for 12 months

79,941 (39%): 14,149

Baseline characteristics

44% SU, 
37% DPP4i
11% SGLT2i
8% insulin/others

204,238



Identification of the drug intensification cohort

Commenced 
SUs, DPP4is, and 
SGLT2is agent for 
treatment of DM 

Commenced 
metformin

2nd prescription 
for metformin

60 daysAfter 20132001-2017

No DM drugs 
for 12 months

Baseline characteristics

We used multinomial logistic regression modelling:
The OR for the explanatory variables shows the association 

between each variable and each drug class at first-stage 
intensification compared with SU



DPP4i SGLT2i

Age  

Female sex 

HbA1c: ≤53

HbA1c: 53-75 ☺

HbA1c: >75  

Low eGFR 

Time taking metformin ☺ ☺

Cardiovascular disease

Retinopathy

BMI ☺ ☺☺☺

Current Smoking 

Ethnicity: South Asian  

Ethnicity: Black  

Wilkinson S et al. Clin Epidemiol. 2018 Nov 8;10:1639-1648 

Factors associated with choice of intensification treatment for type 2 
diabetes after metformin monotherapy: a cohort study in UK primary care



Factors associated with choice of intensification treatment for type 2 
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DPP4i SGLT2i

Age  

Female sex 

HbA1c: ≤53

HbA1c: 53-75 ☺

HbA1c: >75  

Low eGFR 

Time taking metformin ☺ ☺

Cardiovascular disease

Retinopathy

BMI ☺ ☺☺☺

Current Smoking 

Ethnicity: South Asian  

Ethnicity: Black  

Wilkinson S et al. Clin Epidemiol. 2018 Nov 8;10:1639-1648 

Factors associated with choice of intensification treatment for type 2 
diabetes after metformin monotherapy: a cohort study in UK primary care



DPP4 inhibitors SGLT2 inhibitors

0

0.2

0.4

0.6

0.8

1

1.2

1.4

White South
Asian

Black IMD1 IMD 2 IMD 3 IMD 4 IMD 5

O
R

 o
f 

b
ei

n
g 

p
re

sc
ri

b
ed

 t
h

e 
d

ru
g

0

0.2

0.4

0.6

0.8

1

1.2

1.4

White South
Asian

Black IMD1 IMD 2 IMD 3 IMD 4 IMD 5

O
R

 o
f 

b
ei

n
g 

p
re

sc
ri

b
ed

 t
h

e 
d

ru
g

Factors associated with choice of intensification treatment for type 2 
diabetes after metformin monotherapy: a cohort study in UK primary care

Wilkinson S et al. Clin Epidemiol. 2018 Nov 8;10:1639-1648 



Summary

Some anticipated clinical factors are associated with drug choice: 

• Renal function

• BMI

• Poor glycaemic control

But non-clinical factors are also independently associated with prescribing

• Sex 

• Age 

• Ethnicity 

• Socioeconomic status  

• Smoking



Summary

Some anticipated clinical factors are associated with drug choice: 

• Renal function

• BMI

• Poor glycaemic control

But non-clinical factors are also independently associated with prescribing

• Sex 

• Age 

• Ethnicity 

• Socioeconomic status  

• Smoking

What does this mean for real world data about comparative 
efficacy of newer anti-diabetic drugs?





Comparative effect of new anti-diabetic therapies on 
clinical measures in UK primary care



Comparative effect of new anti-diabetic therapies on 
clinical measures in UK primary care



Conclusion: Prescribing for type 2 DM in the UK

For initial prescribing:

• Increased concordance with NICE Guidelines

• 1/10 people prescribed Metformin still seem to have CKD 
stage 4/5

For first stage intensification

• Free choice of agent according to NICE guidance

• Marked variation by region and CCG

• Choice of agent influenced by multiple factors – white people 
of  higher SES more likely to receive new agents



Any questions?

Thanks to all in #teamkidney


