
LIPITENSION 



Introduction 

• Cardiovascular diseases (CVDs) are a leading cause of 
death globally. 

 

• Hypertension and Dyslipidemia  are among the most 
important primary risk factors 
 

Ruan Y et al. BMC Public Health. 2018; 18: 778. 
Roth AG et al. J Am Coll Cardiol. 2017 Jul 4; 70(1): 1–25. 



Hypertension and Dyslipidemia 
• Hypertension is associated with an upregulation of lipid oxidation 

enzymes 
 

• LDL, especially oxidized LDL, is a major cause of endothelial 
dysfunction 
 

• The coexistence of dyslipidemic hypertension has been termed as 
‘LIPITENSION’  
 

• For the ease of active identification, diagnosis, and management of 
these two risk factors together, as global CV risk factors 
 

• Lipitension contributes to atherosclerosis and the resultant 
vascular risk 

Dalal et al Indian J Endocrinol Metab. 2012 Mar;16(2):240-5 



Lipitension 

 

• Dyslipidemia and hypertension are classical constituents 
of the metabolic syndrome 

 

• The co-existence of the two risk factors has more than an 
additive adverse impact on the vascular endothelium, 
which results in enhanced atherosclerosis, leading to CVD 

 

 

Yadav et al;Osong Public Health Res Perspect. 2014 Jun; 5(3): 169–175. 
Dalal et al;Indian J Endocrinol Metab. 2012 Mar;16(2):240-5 
 



Dyslipidemia and hypertension 

• Dyslipidemia and hypertension damage the endothelium, 

 

▫ triggering cell proliferation,  

 

▫ vascular remodelling, apoptosis, and increased cellular 
permeability  

 

▫ create a vicious cocktail of pathophysiological factors 

 

Hurtubise J; Curr Atheroscler Rep. 2016 Dec;18(12):82 



NCEP-ATP III Guidelines 



LIPITENSION 
 

• Familial dyslipidemic hypertension  was proposed as a 
genetic syndrome found in 12% of the patients with 
essential hypertension 48% of the hypertensive siblings. 

  

 

• Insulin resistance coexists in up to 50% of the 
hypertensive  individuals 

 

 

Dalal et al;Indian J Endocrinol Metab. 2012 Mar;16(2):240-5 



LIPITENSION 
 

• Studies have consistently indicated that hypertension and 
hypercholesterolemia frequently coexist, causing what is 
known as dyslipidemic hypertension 

 

• The term LIPITENSION may help clinicians in easy 
identification and aggressive management of the two 
conditions together, ultimately preventing future 
cardiovascular events 
 

 

Dalal et al;Indian J Endocrinol Metab. 2012 Mar;16(2):240-5 



Prevalence of Lipitension 
• Overall prevalence of lipitension, hypertension alone, and 

hypercholesterolemia alone was 30, 47, and 18%, respectively. 

 

• The prevalence of the co-existence of hypertension and 
dyslipidemia is in the range of 15–31%. 

 

• The incidence of lipitension was 20% in women versus 16% in 
men (p <0.05) 

 

• The incidence was variable in different age groups with only 1.9% 
in the 20 – 39 year age group versus an increasing trend of 56% in 
the aged, > 80 years 

Muthusamy et al; Management of dyslipidemia in hypertensionAbstracts 2016 
Dalal et al;Indian J Endocrinol Metab. 2012 Mar;16(2):240-5 



Prevalence: Indian Scenario 

• Chennai Urban Population Study (CUPS study 5):   The 
highest prevalence of CAD (21.1%) was found in patients 
with multiple risk factors and these risk factors, in order, 
were diabetes, dyslipidemia, and hypertension 

 

• Prevalence of the metabolic syndrome in a semi-urban 
south Indian was 30%. 

▫ Nearly 80% of these patients had systolic and 57% had 
diastolic hypertension, the dyslipidemia trend was high 
TG (38.8%) and low HDL (59%). 

 

 

 

 

Dalal et al;Indian J Endocrinol Metab. 2012 Mar;16(2):240-5 



Coexistence of Hypertension and Related Chronic Conditions  



New blood pressure targets and treatment 
recommendations 

• For years, hypertension was classified as blood 
pressure (BP) reading of 140/90 mm Hg or higher. 

 

• But the updated guideline classifies hypertension as a 
BP reading of 130/80 mm Hg or higher.  

 

• The updated guideline also provides new treatment 
recommendations, which include lifestyle changes as 
well as BP-lowering medications  

2017 ACC/AHA Clinical Practice Guidelines . Whelton PK et al. Hypertension. 2017 Nov 13. pii: HYP.0000000000000066 



 
  
2017 ACC/ AHA Hypertension Guidelines  

ACC/AHA Clinical Practice Guidelines. Whelton PK et al. Hypertension. 2017 Nov 13. pii: HYP.0000000000000066 



2017 ACC/ AHA Hypertension Guidelines  
BP thresholds and recommendations for treatment and follow-up.  

ACC/AHA Clinical Practice Guidelines . Whelton PK et al. Hypertension. 2017 Nov 13. pii: HYP.0000000000000066 



ACC/AHA Clinical Practice Guidelines . Whelton PK et al. Hypertension. 2017 Nov 13. pii: HYP.0000000000000066 

2017 ACC/ AHA Hypertension Guidelines  
BP thresholds and recommendations for treatment and follow-up.  



NCEP-ATP III Guidelines 



J Am Coll Cardiol2018;Nov 10:[Epub ahead of print] 



Secondary Prevention in Patients With Clinical ASCVD 
  

2018 ACC/AHA Guideline on 
Management of Blood Cholesterol 

J Am Coll Cardiol2018;Nov 10:[Epub ahead of print] 



2018 ACC/AHA Guideline on 
Management of Blood Cholesterol 



Key Studies 



Relationship between LDL-C and CV Event Rate 
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Rosuvastatin versus Comparators: 
LDL-C Efficacy Across the Dose Range 
 
The STELLAR Study  

Jones PH et al. Am J Cardiol 2003;92:152–160c 
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The relationship between mean LDL-C and  change in  
percent atheroma volume (PAV) in IVUS studies† 
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1 Nissen S et al. N Engl J Med 2006;354:1253-1263.  2 Tardif J et al. Circulation 2004;110:3372-3377.  
3 Nissen S et al. JAMA 2006;295 (13):1556-1565  4 Nissen S et al. JAMA 2004;292: 2217–2225.  
5 Nissen S et al. JAMA 2004; 291:1071–1080 
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Comparison of various statins  

(a) Rosuvastatin versus other statins, 
(b) Comparison of patients with pre-
and posttreatment microalbuminuria 
at the end of 2 years 

Bener A et al. Indian J Pharmacol. 2014 Jan-Feb; 46(1): 88–93 



New evidence from ASCOT-LLA 

• The data suggests that there is no evidence for increased AEs 
associated with the use of statins. 

 

• The reported excess of muscle-related AEs, in observational 
studies, is possibly due to confounding by knowledge of the use of 
statins among patients and physicians alike, and compounded by 
the widespread adverse media publicity – The “Nocebo” effect. 

 

• Apparent beneficial effects on sleep disturbance, and possibly on 
erectile dysfunction, with the use of statins need to be confirmed 
in other studies. 

(ASCOT-LLA)- Lipid-lowering arm of the Anglo-Scandinavian Cardiac Outcomes Trial 



• Open label, nonrandomised, non-interventional, observational 
study in India involving T2DM patients who require statin therapy 
to control dyslipidaemia patients (N=4369) 

 

• Data were collected at baseline, interim (8 weeks) and 
subsequently at 16 weeks of Rosuvastatin (10 and 20 mg) therapy 

 

 

 
Shah et al; J Assoc Physicians India. 2013 Oct;61(10):721-6, 732 



Shah et al; J Assoc Physicians India. 2013 Oct;61(10):721-6, 732 

Results 



Overall 63.95% of patients had achieved the total cholesterol target and 50.06% 
achieved triglyceride target 

Conclusion:  Rosuvastatin safely and beneficially alters the entire spectrum of 
lipoproteins in Indian patients 

Shah et al; J Assoc Physicians India. 2013 Oct;61(10):721-6, 732 



• Objective:To study the effect of rosuvastatin therapy in 
normocholesterolemic patients when added to antihypertensive 
agent on  

▫ (a) Blood pressure in stage 1 hypertensive individuals. 

▫ (b) Endothelial function and oxidative stress levels in stage 1 
hypertensive individuals 

• Randomised double blind study 

Sharma  et al; Oct 2017(4)10,2836-2840 

2017 



• Conclusion: Addition of rosuvastatin in normocholesterolemic 
subjects who are already on antihypertensive treatment lead to 
significant fall in mean systolic blood pressure and mean pulse 
pressure 

 

• Rosuvastatin causes improvement of antioxidant level and 
endothelial function 

 

• This study reinforces relatively poorly understood and 
under-reported hypotensive potential of statin, one of many 
pleiotropic effect associated with the class of statin. 

Sharma  et al; Oct 2017(4)10,2836-2840 



 
•  This study aimed to investigate the potential role of rosuvastatin 

in BP lowering properties in Korean population 
 

•  Data were taken from three randomized, multiple-dose cross over 
studies   

 
 
 Heo et al; Transl Clin Pharmacol2016;24(3):132-136  



Rosuvastatin monotherapy may produce small blood 
pressure lowing effect in DBP.  

 
 Heo et al; Transl Clin Pharmacol2016;24(3):132-136  



ONTARGET  (Ongoing Telmisartan Alone and in 
Combination with Ramipril Global Endpoint Trial)  

• Goal: To test whether Telmisartan was similarly effective to Ramipril 

 

• Population and treatment: 25 620 patients ≥ 55 years of age with CHD 
or diabetes plus additional risk factors without evidence of HF. 

 

•  Randomized to ramipril 10 mg/day, telmisartan 80 mg/day, or 
combination of the two for a mean duration of 55 months. 

 

• Primary outcome: A composite of CV death, MI, stroke, or 
hospitalization for HF 

N Engl J Med 2008; 358:1547-1559 



N Engl J Med 2008; 358:1547-1559 



Telmisartan Randomised AssessmeNt Study in ACE 
iNtolerant subjects with cardiovascular Disease 

(TRANSCEND) 

• Goal: To assess whether telmisartan would be effective in patients 
intolerant to ACE inhibitors with CV disease or diabetes with end-
organ damage 

 

• 5926 patients were randomised to receive telmisartan 80 mg/day 
(n=2954) or placebo (n=2972) 

 

• The primary outcome was the composite of cardiovascular death, 
myocardial infarction, stroke, or hospitalisation for heart failure. 

Lancet. 2008 Sep 27;372(9644):1174-83 



TRANSCEND Results 
• Mean blood pressure was lower in telmisartan group than in placebo 

group 

• Telmisartan had an impact on the composite outcome of cardiovascular 
death, myocardial infarction, or stroke. 

Lancet. 2008 Sep 27;372(9644):1174-83 



PROTECTION Program 

• The objective of the Programme of Research tO show Telmisartan End-
organ proteCTION (PROTECTION) is to measure the end-organ 
protective effects of telmisartan in patients at high risk of renal, cardiac 
and vascular damage.  

 

• Nine clinical studies will examine the effects of telmisartan in about 
5000 hypertensive patients with 

▫  isolated systolic hypertension,  

▫ type 2 diabetes,  

▫ obesity,  

▫ left ventricular hypertrophy or  

▫ renal disease.  

 

• The programme also investigated the effects of an ARB on key surrogate 
markers of organ tissue damage.  

Weber M et al . J Hypertens Suppl. 2003 Jul;21(6):S37-46. 



Weber M et al . J Hypertens Suppl. 2003 Jul;21(6):S37-46. 



Akhrass et al;Vascular Health and Risk Management 2011:7 677–683 



 
•  The Cmax and AUC of rosuvastatin increase when it 

is coadministered with telmisartan  

 

•  Telmisartan may influence the absorption process of 
rosuvastatin rather than its metabolic elimination  

 Park wt al; Transl Clin Pharmacol;2016;24(1):55-62  



The Heart Outcomes Prevention 
Evaluation (HOPE -3) Trial 

 

 Combination therapy (with a statin and anti-hypertensives) would 
perform best in patients with hypertension, whereas statins alone 
would perform best in those without elevated blood pressure. 

 Lonn EM et al. N Engl J Med. 2016 May 26;374(21):2009-20. 



• Oxidative stress is associated with the development and progression of 
cardiovascular disease.  

 

• Plasma 8-isoprostane prostaglandin F2a (8-iso-PGF2a) levels are a 
reliable marker of oxidative stress 

 

• Patients (n = 151) with hypertension, dyslipidemia and impaired fasting 
glucose were randomly allocated to rosuvastatin (10 mg/day) plus 
telmisartan 80 mg/day (RT group, n = 52) or irbesartan 300 mg/day (RI 
group, n = 48) or olmesartan 20 mg/day (RO group, n = 51). 

Rizos et al;Arch Med Sci. 2013 Feb 21;9(1):172-6 



• A decrease of 8-iso-PGF2a levels vs baseline was observed 
only in the RT group (–8.6%; p = 0.02). 

 

• Conclusions:  

 The combination of rosuvastatin with sartans of different 
peroxisome proliferator receptor-γ activating capacity was 
associated with a decrease in levels of plasma 8-iso-PGF2a.  

▫ This decrease reached significance only in the telmisartan 
group 

Rizos et al;Arch Med Sci. 2013 Feb 21;9(1):172-6 

Results 



• Th17/Treg cell functional imbalance is correlated to carotid 
atherosclerosis in hypertensive patients. 

 

• Telmisartan can ameliorate Th17/Treg functional imbalance beyond 
blood pressure lowering. 

 

• Rosuvastatin can ameliorate Th17/Treg functional imbalance beyond 
blood lipids lowering. 

 

• Telmisartan/rosuvastatin combination has a beneficial synergistic 
effect on ameliorating Th17/Treg functional imbalance. 

 

Liu Z  et al. Atherosclerosis. 2014 Mar;233(1):291-9 



• 24-week, randomized, open-label study 

 

• After 12 weeks of dietary intervention, patients were 
randomly allocated to receive rosuvastatin 10 mg/d plus  

▫ telmisartan 80 mg/d (RT group),  

▫ irbesartan 300 mg/d (RI group), or  

▫ olmesartan 20 mg/d (RO group) for 24 weeks.  

Rizos CV et al. Clin Ther. 2010 Mar;32(3):492-505 



Results 

• At 6 months, the Rosuvastatin +  telmisartan  group had a 29% 
decrease in HOMA-IR 
 
 
 
 
 
 
 
 
 

• The improvement in the RT group was statistically significant 
compared with the RI group (P < 0.01) and the RO group (P < 0.05). 

HOMA-IR HR  

Rosuvastatin +  
telmisartan 

29% decrease 2.6 [0.6-6.6] to 1.8 
[0.5-5.1] 

Rosuvastatin + 
irbesartan 

16% increase  2.5 [0.5-6.2] to 2.9 
[0.5-8.1] 

Rosuvastatin  + 
olmesartan 

14% increase  2.4 [0.5-7.9] to 2.7 
[0.5-5.2] 

Rizos CV et al. Clin Ther. 2010 Mar;32(3):492-505 



Summary 

• Dyslipidemia and hypertension are the established risk 
factors of prime importance in cardiovascular diseases 

• The risk of CVD associated with concomitant hypertension 
and dyslipidemia is more multiplicative than the sum of 
the individual risk factors 

• Many patients treated with currently available 
antihypertensive and statin monotherapies do not achieve 
desired goals 

• The fixed dose combination can provide better BP control 
and lipid targets and thereby better cardiovascular 
protection 



Thank You 


