
 

 

 University of Groningen

Statin treatment in type 2 diabetes patients
de Vries, Folgerdiena Maria

IMPORTANT NOTE: You are advised to consult the publisher's version (publisher's PDF) if you wish to cite from
it. Please check the document version below.

Document Version
Publisher's PDF, also known as Version of record

Publication date:
2016

Link to publication in University of Groningen/UMCG research database

Citation for published version (APA):
de Vries, F. M. (2016). Statin treatment in type 2 diabetes patients. [Thesis fully internal (DIV), University of
Groningen]. Rijksuniversiteit Groningen.

Copyright
Other than for strictly personal use, it is not permitted to download or to forward/distribute the text or part of it without the consent of the
author(s) and/or copyright holder(s), unless the work is under an open content license (like Creative Commons).

The publication may also be distributed here under the terms of Article 25fa of the Dutch Copyright Act, indicated by the “Taverne” license.
More information can be found on the University of Groningen website: https://www.rug.nl/library/open-access/self-archiving-pure/taverne-
amendment.

Take-down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.

Downloaded from the University of Groningen/UMCG research database (Pure): http://www.rug.nl/research/portal. For technical reasons the
number of authors shown on this cover page is limited to 10 maximum.

Download date: 26-05-2023

https://research.rug.nl/en/publications/b9ecedd5-e2e5-46e1-bc75-f46ea8edc380


Appendices



186

Appendices

APPENDIX I

SUPPLEMENTAL TABLE S1. Population on standard-dose excluded 
(missing measurements) versus included

Variable Standard-dose excluded 
(n=3,886)

Standard-dose included 
(n=2,160)

Age, mean (SD) 62.5 (12.6) 61.4 (11.3)

Male sex 55% 48%

SBP, mmHg (SD) 145.1 (20.7) 143.5 (19.0)

DBP, mmHg (SD) 82.8 (11.1) 82.5 (9.9)

Diabetes duration, years (IQR) 1 (0-5) 0 (0-3)

Fasting glucose, mmol/l 8.4 (3.2) 8.1 (2.7)

HbA1c (%) 7.3 (1.6) 7.2 (1.6)

LDL cholesterol, mmol/l 3.7 (1.0) 3.8 (0.9)

> target (%) 1752 (90%)* 2000 (93%)

<= target (%) 204 (10%) 160 (7%)

HDL cholesterol, mmol/l 1.2 (0.3) 1.2 (0.3)

Triglycerides, mmol/l 2.5 (2.2) 2.0 (0.8)

Total cholesterol, mmol/l 5.7 (1.3) 5.8 (1.0)

Creatinine, μmol/l 84.1 (23.4) 80.4 (18.5)

Potassium, mmol/l 4.2 (0.4) 4.2 (0.4)

Hemoglobin, mmol/l 8.9 (1.0) 9.1 (0.8)

Body mass index 30.6 (5.8) 30.5 (5.6)

Smoking 28.2% 28.9%

Comorbidity:

Hypertension 38.1% 32.9%

Angina pectoris 4.4% 1.6%

Myocardial infarction/IHD 5.3% 1.9%

Heart failure 2.9% 1.0%

Bypass/angioplasty 3.3% 1.3%

Lipid disorder 8.0% 6.6%

Stroke/CVA/TIA/atherosclerosis 5.3% 3.0%

Microvascular complications 3.8% 3.2%

CVA: cerebrovascular accident; DBP: diastolic blood pressure; HDL: high-density lipoprotein; IHD: 
ischemic heart disease;  LDL: low-density lipoprotein; SBP: systolic blood pressure; SD: standard 
deviation;  TIA: transient ischemic attack.  
* Percentage calculated over population with LDL-cholesterol measurement. 
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SUPPLEMENTAL TABLE S2. Balance between low-dose and standard-dose patients in 
the propensity-score matched cohort
Variable low-dose mean 

(n=572)
low-dose SD standard-dose 

mean (n=572)
standard-dose 

SD
SDD

Age, mean 64.0 10.7 65.0 11.0 0.092

female sex 55.9 . 57.5 . 0.032

SBP, mmHg 143.4 19.3 144.7 19.6 0.067

DBP, mmHg 82.1 10.2 82.6 10.9 0.049

Diabetes duration 3.6 4.7 3.3 4.8 0.056

Fasting glucose, mmol/l 7.9 2.4 7.8 2.4 0.054

HbA1c (%) 7.1 1.4 7.0 1.3 0.012

LDL cholesterol, mmol/l 3.7 0.8 3.7 0.9 0.025

HDL cholesterol, mmol/l 1.3 0.3 1.3 0.3 0.072

Triglycerides, mmol/l 1.9 0.8 1.8 0.8 0.083

Total cholesterol, mmol/l 5.8 1.0 5.7 1.0 0.034

Albuminuria 17.7 . 17.6 . 0.002

Creatinine, μmol/l 80.3 18.5 79.2 18.1 0.057

Potassium, mmol/l 4.3 0.5 4.3 0.5 0.008

Hemoglobin, mmol/l 9.0 1.0 9.0 0.9 0.003

Body mass index 30.6 7.1 30.4 5.9 0.034

Smoking status 22.3 . 23.1 . 0.020

Comorbidity:

Hypertension 34.6 . 32.7 . 0.041

Angina pectoris 3.7 . 2.8 . 0.049

Myocardial infarction/IHD 2.1 . 2.8 . 0.045

Heart failure 1.6 . 1.6 . 0.000

Bypass/angioplasty 1.2 . 0.5 . 0.075

Atherosclerosis 0.2 . 0.2 . 0.000

Lipid disorder 7.9 . 7.2 . 0.027

TIA 1.0 . 0.9 . 0.018

Stroke/CVA 1.0 . 1.2 . 0.016

PTA 0.0 . 0.0 . 0.000

PTCA 0.7 . 0.9 . 0.038

CABG 0.5 . 0.3 . 0.027

Peripheral bypass 0.2 . 0.0 . 0.059

Proteinuria 1.0 . 1.6 . 0.046

Nephropathy 0.0 . 0.0 . 0.000

Neuropathy 0.7 . 0.9 . 0.020

Diabetic foot 0.2 . 0.3 . 0.034

Retinopathy 1.7 . 1.4 . 0.028

Blindness 0.5 . 0.5 . 0.000

Pre-matching c-statistic: 0.648 Post-matching c-statistic: 0.570  
CABG: coronary artery bypass grafting; CVA: cerebrovascular accident;  DBP: diastolic blood pressure; HDL: high-density lipoprotein; 
IHD: ischemic heart disease;  LDL: low-density lipoprotein; PTA: peripheral bypass and percutaneous transluminal angioplasty; PTCA: 
percutaneous transluminal coronary angioplasty; SBP: systolic blood pressure; SD: standard deviation;  SDD: Standardized difference 
of the mean; TIA: transient ischemic attack.
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SUPPLEMENTAL FIGURE S1: Predicted LDL-c response on standard-dose treatment for 
different adherence rates using multivariate linear regression. Patients needed to have an 
LDL-cholesterol measurement in the period (initiation date + 360) -/+ 90 days, (n=1,595).

Variable Coefficient (β) Standard error p-value

Adherence (PDC) (%) -0.0065 0.00029 <0.001

LDL-cholesterol at baseline (mmol/l)  0.1664 0.00767 <0.001

Age (years) -0.0025 0.00061 <0.001

Lipid disorder (yes/no)  0.0720 0.02808   0.010

Fasting glucose (mmol/l) -0.0107 0.00296 <0.001

Constant  0.9307 0.06003 <0.001

R2 = 0.383, p-value = <0.001

LDL-c, LDL-cholesterol; PDC, proportion of days covered
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SUPPLEMENTAL FIGURE S2: Predicted LDL-c response on standard-dose treatment for 
different adherence rates using multivariate linear regression. Patients needed to have an 
LDL-cholesterol measurement in the period (initiation date + 360) -/+ 45 days, (n=941).    

Variable Coefficient (β) Standard error p-value

Adherence (PDC) (%) -0.0065 0.00037 <0.001

LDL-cholesterol at baseline (mmol/l)  0.1712 0.00972 <0.001

Age (years) -0.0021 0.00079   0.008

Fasting glucose (mmol/l) -0.0107 0.00352   0.002

PTCA (yes/no)  0.2608 0.12177   0.032

constant  0.8887 0.07385 <0.001

R2 = 0.396, p-value = <0.001

LDL-c, LDL-cholesterol; PDC ,  proportion of days covered; PTCA, percutaneous transluminal 
coronary angioplasty
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APPENDIX II

Identification of primary and secondary prevention patients with type 2 diabetes 
in a prescription database 

Background 
When using a pharmacy database, such as the IADB.nl database, medication proxies are 
needed to identify patients with a specific condition or event. The aim of this analysis 
is to test the accuracy of medication proxies for identifying primary and secondary 
prevention patients from a type 2 diabetes population by using the Groningen Initiative 
to Analyse Type 2 Diabetes Treatment (GIANTT) database as reference, which contains 
general practitioner data [1].

Methods 
The accuracy of the medication proxies for identifying primary and secondary prevention 
patients was tested for patients from the cohort of 2008 who received two prescriptions 
for ATC A10B in this year, to meet the inclusion criteria for type 2 diabetes from the 
IADB. Multiple medication proxies were tested within the GIANTT database, using the 
cardiovascular events and disease history of the patients as documented in the general 
practitioner medical records as a gold standard (ICPC codes K75, K76, K90). Proxies 
were all based on having two prescriptions within the year 2008, to identify chronic use. 
Sensitivity and specificity of the proxies were calculated. 

Results 
Medication proxies were tested on 6,400 diabetes patients from the GIANTT database. 
Sensitivity and specificity of the medication proxies are presented in table Appendix I. 
Proxy 7 (thrombocyte aggregation inhibitors or vitamin K antagonists) showed the highest 
sensitivity, which is needed to exclude all patients likely to be secondary prevention 
patients. For identifying patients who experience a drug-treated cardiovascular event, 
proxy 5 (thrombocyte aggregation inhibitors) showed a high specificity without loss of 
much of the sensitivity.

Conclusion
To identify patients that are expected to initiate statin treatment for primary prevention, 
patients receiving at least two prescriptions for a thrombocyte aggregation inhibitor 
and/or a vitamin K antagonist before or around statin initiation should be excluded. 
For identification of the occurrence of a cardiovascular event, two prescriptions for a 
thrombocyte aggregation inhibitor is considered as the optimal medication proxy.
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TABLE APPENDIX I. Sensitivity and specificity measurements of the medication proxies 
tested on general practitioner data from the GIANTT database

Proxy (ATC) Sensitivity Specificity

1. Nitrates (C01DA) 0.17 0.96

2. Vitamin K antagonists (B01 AA) 0.19 0.91

3. Calcium antagonists (C08) 0.33 0.79

4. Beta-blockers (C07A) 0.68 0.62

5. Thrombocyte aggregation inhibitors (B01AC) 0.69 0.79

6. RAAS inhibitors (C09) 0.75 0.40

7. Thrombocyte aggregation inhibitors (B01AC) or 
vitamin K antagonists (B01AA)a

0.85 0.71

a Patients receiving at least two prescriptions from at least one of the medication groups

1. Voorham J, Denig P. Computerized extraction of information on the quality of diabetes from 

text in electronic medical patient records of general practitioners. J Am Med Inform Assoc 

2007; 14(3): 349-354.






