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 The results of the Dyslipidemia International Study 
(DYSIS) were reported yesterday in the European Society of 
Cardiology (ESC) congress held at Amsterdam, Netherlands 
[1]. DYSIS compared low density lipoprotein cholesterol 
(LDL-C) target achievement in two West European Coun-
tries, UK, with an incentive-driven reimbursement system 
and Germany, with a budget-restrictive healthcare system. 
Overall, 80% of UK patients achieved the LDL-C target of 
<100 mg/dL (mean levels 82 mg/dL), compared with just 
42% of patients in Germany (mean levels 111 mg/dL), de-
spite the higher use of ezetimibe in the German population 
than in the UK population (11 vs. 3%). Dyslipidemic patients 
in the UK were more likely to be treated with potent statins 
whereas German doctors were more concerned with insur-
ance restrictions than UK physicians [1]. Thus, it seems that 
lipid targets are more likely to be achieved in clinical prac-
tice in pay-for-performance than in budget-restrictive sys-
tems, like in Germany [1]. The UK healthcare system makes 
physicians participate in a clinical audit, and these results are 
used to assess the quality of care provided. There are no spe-
cific quality-improvement strategies in Germany. Interest-
ingly, the German reimbursement for atorvastatin changed in 
recent years, and many patients were subsequently switched 
to the less potent simvastatin [1]. A total of 85% of German 
patients were treated with simvastatin (average dose 27 
mg/d) compared with just 66% of UK patients (average sim-
vastatin dose 37 mg/d), while nearly 25% of UK patients 
were treated with atorvastatin (average dose 34 mg/d) vs. just 
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4% of Germans who received this higher-potency statin [1]. 
These despite the fact that the German population had a 
higher baseline incidence of cerebrovascular disease, periph-
eral arterial disease and diabetes mellitus; more secondary 
prevention patients that should achieve even lower LDL-C 
targets. Since 2005 there is abundant data suggesting a close 
relation of LDL-C levels with cardiovascular disease (CVD) 
events, even between two groups on active statin treatment 
[2]. The Treating to New Targets study showed a significant 
22% further reduction in CVD events achieved with 80 mg/d 
of atorvastatin (mean LDL-C level 77 mg/dL) compared 
with 10 mg/d of atorvastatin (mean LDL-C level 100 mg/dL) 
in high risk patients [2]. This was confirmed in the Pravas-
tatin or Atorvastatin Evaluation and Infection (PROVE-IT) 
Thrombolysis In Myocardial Infarction (PROVE IT)-TIMI-
22 study in patients with acute coronary syndromes [3]. This 
was also verified in March 2013 (in the ACC Congress) by 
the results of the Ibaraki Cardiovascular Assessment Study 
(ICAS) in CVD patients with initially low LDL-C [4]. These 
findings suggest that if you save money today from prescrib-
ing a cheaper (and less potent) statin you will pay tomorrow 
twice as much in costs from CVD fatal and non-fatal events. 
This was confirmed in The Health Improvement Network 
(THIN) registry [5,6]. Switching from atorvastatin to simvas-
tatin was significantly associated with increased risk for all 
CVD events [hazards ratio (HR) 1.30, 95% confidence inter-
val (CI) 1.02-1.64], major CVD events (HR 1.43, 95% CI 
1.10-1.87), and stroke (HR 2.14, 95% CI 1.21-3.81). Inter-
estingly, these increased risks were partly attributed to dif-
ferences in lipid levels and partly to the pleitropic effects of 
statins [5, 6]. 
 Arterial hypertension (AH) is a major risk factor for 
CVD, accounting globally for 51% of stroke and 45% of 
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ischemic heart disease deaths [7]. The important question is 
whether treatment results are similar in antihypertensive 
treatment as in hypolipidaemic treatment if the pay-for-
performance approach is used. In UK, the inclusion of renal-
specific indicators in a primary care pay for performance 
(P4P) system has promoted identification and better man-
agement of risk factors related to chronic kidney disease 
(CKD) since April 2006 [8]. The P4P framework, also 
known as the Quality and Outcomes Framework (QOF), 
aims at control of CVD risk factors; one of its key targets is 
AH. It is clear that AH is a major risk factor for CKD, and 
consequently CVD [8]. Thus, achieving better blood pressure 
(BP) control is likely to have a positive impact on both CKD 
and CVD [9]. BP control was improved since the introduc-
tion of P4P and this improvement has been sustained [9]. 
This was associated with a significant increase in the use of 
antihypertensive medication, resulting in increased prescrip-
tion cost (€25/month) [9]. Longer-term follow-up will estab-
lish whether or not this translates into improved outcomes in 
terms of progression of CKD and CVD events [9]. 
 But why to restrict this policy only in hypertensive pa-
tients with CKD? AH is a prevalent CVD risk factor with 
rather disappointing control results. A recent systematic re-
view evaluated data regarding AH control from 35 countries 
[10]. AH control was achieved in about third of treated pa-
tients. In particular, AH control rates were higher in women 
than in men (36.8% versus 31.9%), and in developed coun-
tries compared to developing countries (33.3% versus 29.6% 
for men, and 38.4 versus 34.0% for women, respectively) 
[10]. However, when the awareness and treatment of hyper-
tension were taken into account, the true hypertension con-
trol rates were substantially lower (16.9% for women versus 
10.5% for men) and rather similar in developed and develop-
ing countries (17.3% versus 16.2% for men, and 10.8% ver-
sus 9.8% for women, respectively) [10]. These incredibly 
disappointing AH control rates were verified in the Copen-
hagen City Heart Study, a prospective longitudinal study. 
During the 25-year follow up period AH control increased 
from 21% to 26% [11]. Once again however, when control 
rates were adjusted for AH awareness and treatment, the true 
AH control rates were improved but remained unacceptably 
low (4.7% vs. 1.4%). It is therefore of no surprise that 7.6 
million premature deaths (about 13.5% of the global total) 
are attributed to high BP [12]. 
 A study evaluated an intensive protocol-based strategy 
for achieving BP control in family practice in the Centre for 
Studies in Primary Care, Queen's University, Kingston, On-
tario [13]. There was an improvement between baseline and 
12-month follow-up. BP control was significantly better for 
the intervention group as assessed with both systolic and 
diastolic mean BP on 24-hour ambulatory BP monitoring 
[13]. This suggests that an intensive, protocol-based ap-
proach to achieve BP control in hypertensive patients in fam-
ily practice is effective and works even when there is flexi-
bility built into the algorithm to allow family physicians to 
use their judgment in individual patients [13]. 
 Moreover, data from the REACH Registry, Austrian 
Chapter, determined the extent of lost therapeutic benefit 
(LTB) in hypertensive patients, and investigated the relation-
ship between the presence of LTB and clinical outcomes 

[14]. Presence of heart failure, previous myocardial infarc-
tion and being male decreased the likelihood of LTB, while 
presence of diabetes, age > 65 and ankle brachial index < 
0.90 increased the risk of LTB. Patients with LTB in the age 
category 55-64 had higher incidence of vascular events com-
pared to those with non-LTB [14]. 
 The pay-for-performance system was introduced in the 
new General Medical Services contract in the United King-
dom since April 2004, and general practitioners are awarded 
for the achievement of various clinical targets, including 
hypertension control [15]. Some reports questioned the ef-
fectiveness of the pay-for-performance system on blood 
pressure control [16,17], however several lines of evidence 
point towards a beneficial effect of the P4P system on blood 
pressure management. A large longitudinal survey in over 
8,500 general practices in England demonstrated that both 
blood pressure monitoring and blood pressure control have 
improved substantially after the implementation of the P4P 
system [18]. In particular, a mean increased of 6% to 8% in 
blood pressure control rates was observed in hypertensive 
patients with or without coronary artery disease, cerebrovas-
cular disease, and diabetes [18]. Another recent study evalu-
ated the effects of pay-for-performance system in Wand-
swort, London at 2007 [19]. This interrupted time series 
study showed that both systolic and diastolic blood pressure 
were constantly decreasing after the implementation of the 
pay-for-performance system, for a mean reduction of 5.8 
mmHg for systolic and 2.9 mmHg for diastolic between 
2003 and 2007 [19]. More importantly, robust epidemiologi-
cal data confirm the improvements in hypertension control 
rates in England. The results of the 2006 Health Survey in 
England revealed that hypertension control rates increased 
from 22% at 2003 to 28% at 2006, especially in women 
(from 23% to 32%) [20]. Although several factors might 
have contributed to this improvement in control rates, it 
seems very likely that the pay-for-performance system might 
have exerted beneficial effects. 
 The pay-for-performance system might also affect the 
inequalities in primary care delivery. The quality of health 
services is usually compromised in deprived areas. It has 
been shown that the financial incentives of the pay-for-
performance system have substantially reduced the inequali-
ties in clinical care delivery due to area deprivation, narrow-
ing the gap between the least deprived and the most deprived 
areas from 4.0% to 0.8% [21]. Similar beneficial effects of 
the pay-for-performance system might also apply for the 
ethnic disparities in hypertension management. Although 
some older studies reported the persistence of ethnic dispari-
ties in the management of hypertension [22], more recent 
studies demonstrate attenuation of ethnic disparities in blood 
pressure control [19]. 
 In contrast, the removal of financial incentives carries the 
risk of worsening performance levels. Indeed, a study from 
the Kaiser Permanente Insurance System in Northern Cali-
fornia reveals that when financial incentives for some condi-
tions were removed from some facilities, the level of per-
formance for the detection and control of these conditions 
declined significantly by about 3% per year [23], while the 
reattachment of financial incentives was associated with sig-
nificant improvements.  
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 To conclude, it appears that pay-for-performance, espe-
cially based on treatment protocols, may substantially in-
crease BP control with considerable clinical benefits and in a 
cost-effective way. 

CONFLICT OF INTEREST 

 The authors confirm that this article content has no con-
flicts of interest. 

ACKNOWLEDGEMENTS 

 Declared none. 

REFERENCES 
[1] Gitt AK, Juenger C, Smolka, et al. Impact of a budget-restrictive 

(Germany) versus an incentive-driven (UK) reimbursement system 
on LDL goal achievement in statin-treated patients for secondary 
prevention: Results of DYSIS. European Society of Cardiology 
2013 Congress; September 2, 2013; Amsterdam, the Nether-
lands. Eur Heart J 2013; 34 (Abstract Suppl): 3689.  

[2] LaRosa JC, Grundy SM, Waters DD, et al. Treating to new targets 
(TNT) Investigators. Intensive lipid lowering with atorvastatin in 
patients with stable coronary disease. N Engl J Med 2005; 352: 
1425-35.  

[3] Ridker PM, Morrow DA, Rose LM, Rifai N, Cannon CP, Braun-
wald E. Relative efficacy of atorvastatin 80 mg and pravastatin 40 
mg in achieving the dual goals of low-density lipoprotein choles-
terol &lt;70 mg/dl and C-reactive protein &lt;2 mg/l: an analysis of 
thePROVE-IT TIMI-22 trial. J Am Coll Cardiol 2005; 45: 1644-8.  

[4] Nakano E, Ishizu T, Seo Y, et al. Impacts of aggressive treatment 
with statin on cardiovascular events among patients whose LDL-
cholesterol concentration within normal range: Results from ICAS 
registry. JACC 2013; 61: 1240-70. 

[5] Athyros VG, Tziomalos K, Karagiannis A, Mikhailidis DP. To 
switch (statins) or not to switch? That is the question. Expert Opin 
Pharmacother 2010; 11: 2943-6. 

[6] Phillips B, Roberts C, Rudolph AE, Morant S, Aziz F, O’Regan 
CP. Switching statins: the impact on patient outcomes. Br J Cardiol 
2007; 14: 280-5. 

[7] Athyros VG, Katsiki N, Karagiannis A, Mikhailidis DP. Editorial: 
should chronic kidney disease be considered as a coronary heart 
disease equivalent? Curr Vasc Pharmacol 2012; 10:374-7. 

[8] Roger VL, Go AS, Lloyd-Jones DM, et al. Heart Disease and 
Stroke Statistics--2011 Update: A Report From the American Heart 
Association. Circulation 2011; 123: e18-209. 

[9] Karunaratne K, Stevens P, Irving J, et al. The impact of pay for 
performance on the control of blood pressure in people with 
chronic kidney disease stage 3-5. Nephrol Dial Transplant 2013 
May 7. [Epub ahead of print] 

[10] Pereira M, Lunet N, AzevedoA, Barros H. Differences in preva-
lence, awareness, treatment and control of hypertension between 
developing and developed countries. J Hypertens 2009; 27: 963-75. 

[11] Andersen UO, Jensen GB. Trends and determinant factors in hy-
pertension control in a population study with 25 years of follow-up. 
J Hypertens 2010; 28: 1091-6. 

[12] Lawes CM, Vander Hoorn S, Rodgers A. Global burden of blood-
pressure-related disease, 2001. Lancet 2008; 371: 1513-8. 

[13] Godwin M, Birtwhistle R, Seguin R, et al. Effectiveness of a proto-
col-based strategy for achieving better blood pressure control in 
general practice. Fam Pract 2010; 27: 55-61.  

[14] Ademi Z, Huq MM, Liew D, et al. The REACH Registry investigators. 
The impact of Lost Therapeutic Benefit (LTB) in high-risk hypertensive 
patients: two-year follow-up data from the Australian REACH registry. 
Cardiovasc Ther 2013 Apr 15. [Epub ahead of print] 

[15] Department of Health. Delivering investment in general practice: 
implementing the new GMS contract. London. United Kingdom: 
Department of Health; 2003. 

[16] Serumaga B, Ross-Degnan D, Avery AJ, et al. Effect of pay for 
performance on the management and outcomes of hypertension in 
the United Kingdom: interrupted time series study. BMJ 2011; 342: 
d108. 

[17] Gillam S, Siriwardena AN, Steel N. Pay-for-performance in the 
United Kingdom: impact of the quality and outcomes framework – 
A systematic review. Ann Fam Med 2012; 10: 461-8. 

[18] Ashworth M, Medina J, Morgan M. Effect of social deprivation on 
blood pressure monitoring and control in England: a survey of data 
from the quality and outcomes framework. BMJ 2008; 337: a2030. 

[19] Lee JT, Netuveli G, Majeed A, Millet C. The effects of pay for 
performance on disparitiesin stroke, hypertension, and coronary 
heart disease management: interrupted time series study. PLoS 
ONE 2011; 6: e27236.  

[20] Falaschetti E, Chaudhury M, Mindell J, Poulter N. Continued im-
provement in hypertension management in England. Results from the 
Health Survey for England 2006. Hypertension 2009; 53: 480-6. 

[21] Doran T, Fullwood C, Kontopantelis E, Reeves D. Effect of finan-
cial incentives on inequalities in the delivery of primary clinical 
care in England: analysis of clinical activity indicators for the qual-
ity and outcomes framework. Lancet 2008; 372: 728-36. 

[22] Millett C, Gray J, Bottle A, Majeed A. Ethnic disparities in blood 
pressure management in patients with hypertension after the intro-
duction of pay for performance. Ann Fam Med 2008; 6: 490-6. 

[23] Lester H, Schmittdiel J, Selby J, et al. The impact of removing 
financial incentives from clinical quality indicators: longitudinal 
analysis of four Kaiser Permanente indicators. BMJ 2010; 
340:c1898. 

 

 
Received: September 03, 2013 Accepted: September 03, 2013 
 
© Doumas et al.; Licensee Bentham Open. 

This is an open access article licensed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/ 
licenses/by-nc/3.0/) which permits unrestricted, non-commercial use, distribution and reproduction in any medium, provided the work is properly cited. 
 


