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Adjuvant therapy for cardiovascular health

Statins for All Patients with Hypertension—
It is still not Prime Time!
1
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ABSTRACT
The hydroxymethylglutaryl (HMG) coenzyme A (CoA) reductase
inhibitors (popularly known as statins) are very widely used
drugs for the secondary and the primary prevention of
cardiovascular (CV) events. Many medical societies have
enthusiastically been updating their recommendations as the
new evidences emerge. Considering statins routinely for all
patients who are diagnosed to have systemic hypertension
is possibly not prudent considering the currently available
data. It is not uncommon that a person is diagnosed to have
hypertension in thirties and forties. Although exposing him to
statins on a very long term may have certain advantages such
as prevention of CV events, it is well known that the residual
risks in statin trials have been very significant. Moreover,
militating against this suggestion is the lifetime risk of side
effects and costs of therapies even when one chooses “more
economical” statins. In the interim, clinical judgment on the
merits of the case after a thorough discussion between care
giver and seeker is reasonable.
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INTRODUCTION
The role of pharmacological lipid-lowering interventions in individuals with dyslipidemia and cardiovascular disease (CVD) or diabetes/chronic kidney disease
(CKD) has been well established. Recommendations
for immediate initiation of drugs along with lifestyle
intervention in patients at a high or very high cardiovascular (CV) risk have been propounded by the
European Society of Cardiology guidelines. The approach
should have the potential of providing the long-sought
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individualized approach to CVD management based on
21st century testing that could replace the populationbased risk factor approach that characterized the 20th
century. Statins would generally be the first-choice drug
intervention, given the robust evidence of reduction in
all-cause mortality and major adverse cardiac events
(MACEs). Recent observational studies looking forward
at substantially decreasing the burden of CVD and
mortality such as the coronary artery risk development in
young adults (CARDIA) study have suggested lowering
low-density lipoprotein (LDL)-cholesterol earlier in life
and for a longer duration can achieve this goal rather
than initiating interventions later in life.1
Results from recent well-conducted large metaanalyses of randomized clinical trials have shown
reduced all-cause mortality by 14% and MACE by >20%
for primary prevention with the use of statins, similar to
the usage of statins for secondary prevention.2 We aim in
this review to discuss the data that advocate the use of
statins in primary prevention especially in the context of
hypertensive individuals, putting the efficacy evidence
into perspective with new insights in terms of safety
issues. Hypertension being a very common disorder and
risk factor for coronary and other vascular syndromes,
the preventive strategies would ideally have to be allencompassing. Adding statin to the prescription of a
hypertensive patient routinely entails huge expenditure
at the population level. Rightly, such an issue requires
continuous examination. Hence, it is appropriate to
evaluate this.
Ischemic heart disease and stroke continue to be
the leading causes of death worldwide, with a trend to
increase in rates as compared with the last decade and are
still ranked the first and second causes of death worldwide. Approximately 25% of the deaths worldwide are
due to the two diseases combined.3 Worldwide, dynamics
of death rates attributable to CVDs has been different in
different geographical locales. In the USA, an opposite
trend was observed, with declining rates of death attributable to CVDs in the past decade.4 Although death rates
due to CVDs are on a decline,4 they still account for onethird of the deaths in the USA. Similar trends have been
seen in Europe,5 with deaths due to CVD and coronary
heart disease (CHD), accounting for 46% and 20% of
deaths, respectively. However, substantial inequalities are
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observed between the countries.3 The overall prevalence
of hypertension in India is about 28%.6 Given the burden
of the problem, though exact data from our country are
lacking, it may be extrapolated that the burden of CHD
and cerebrovascular disease would be alarming.
Regarding the LDL-cholesterol levels, data from the
French MONICA registry have shown that treatment
with statins in primary prevention can change the initial
presentation of acute coronary syndrome (ACS), with
more non-ST-segment elevation myocardial infarction
(MI) and unstable angina and less ST-segment elevation
MI7 in comparison with patients not treated with statins
before the first manifestation of acute CHD.

Primary Prevention with Statins
Although there has been a marked improvement in
awareness and treatment of hypertension, the adoption
of lipid-lowering therapies seems to lag behind in a
substantial proportion of patients with hypercholesterolemia and comorbidities. In the USA, approximately 60%
of diabetic individuals do not receive a lipid-lowering
agent,8 and in patients with CKD, fewer than one-third
receive lipid-lowering drugs and only 40% are at LDL-C
goal.9 In Europe, encouraging trends toward a decrease
in mean LDL-C concentrations have been observed,10,11
but LDL-C management has been worryingly suboptimal
in high-risk groups as in the French MONALISA study,12
wherein only 42% of patients at a high or very high risk,
according to the latest European guidelines,13 received
lipid-lowering therapy. As per the MONALISA study,
although a slight majority of patients at a very high risk
(58%) actually benefit from a lipid-lowering agent, the
vast majority (72%) of those eligible for primary prevention (high-risk group with multiple comorbidities but no
CVD) are excluded from the recommended therapy.12
Overall, the key findings of observational studies suggest that the management of high LDL-C is particularly
limited to highest risk groups for primary prevention
compared with those treated for secondary prevention
and lower-risk groups.
An important trial looking at lipid lowering in
hypertensive individuals was the the lipid lowering trial
component of the Antihypertensive and lipid-lowering
treatment to prevent heart attack trial (ALLHAT-LLT).13
This was a multicenter randomized trial comparing usual
care vs treatment with a statin in moderate hypercholesterolemia treated hypertensive cohort with other CHD
risk factors, including preexisting CVD.14
The results of this trial were in stark contrast to those
of other statin trials,15 which were attributable to the
treatment crossovers and a consequently smaller than
expected differential reduction in cholesterol levels.
There was no difference in the primary endpoint of allHypertension Journal, January-March 2016;2(1):44-50

cause mortality [hazard ratio (HR) 0.99; 95% confidence
interval (95% CI), 0.89–1.11; p = 0.88], and a nonsignificant
lowering of secondary CHD endpoints of CHD death (HR
0.91; 95% CI, 0.79–1.04; p = 0.16) and nonfatal MI after an
average of 4.8 years of follow-up.16 Also, fatal and nonfatal
stroke was nonsignificantly reduced in the pravastatin
group (HR 0.91; 95% CI, 0.75–1.09; p = 0.31).
There was no heterogeneity of ALLHAT-LLT primary
and secondary outcomes by age, sex, previous history of
CHD, history of diabetes, or baseline level of cholesterol.16
However, significant racial differences were observed
for secondary outcomes of CHD and stroke. For stroke,
pravastatin showed no benefit in blacks but was protective
in nonblacks (HR 1.12; 95% CI 0.86–1.48 vs 0.74; 95% CI
0.57–0.96; p for interaction = 0.03), whereas for CHD
events, pravastatin was protective in blacks but not in
nonblacks (HR 0.71; 95% CI 0.57–0.90; p = 0.005 vs 1.00;
95% CI 0.85–1.19; p = 0.095, p for interaction = 0.02).17 These
differences were not accounted for by baseline differences
in risk factors, adherence during trial, or achieved blood
pressure (BP) and lipid lowering.17
Another landmark trial from the UK, the AngloScandinavian Cardiac Outcomes Trial-lipid-lowering
arm (ASCOT-LLA), was an offshoot of the ASCOT-blood
pressure lowering arm (ASCOT-BPLA).18
Anglo-scandinavian cardiac outcomes trial-lipidlowering arm was a factorially designed, double-blind,
placebo-controlled trial of atorvastatin in 10,305
hypertensive patients enrolled into the ASCOT-blood
pressure lowering arm (BPLA) of the trial and with total
cholesterol concentrations, at baseline, of <6.5 mmol/l.
ASCOT-LLA was prematurely stopped after a median
3.3-year follow-up, as there was a 36% relative risk
reduction (RRR) in the primary outcome, that is, nonfatal MI and fatal CHD in favor of atorvastatin and a
nonsignificant reduction in CV deaths (16%) and allcause mortality (13%). Despite extensive crossovers
from and to statin usage, the RRR in all endpoints
remained essentially unchanged after a further 2.2
years at the end of ASCOT-BPLA. A median 11 years
after initial randomization and ∼8 years after closure of
LLA, all-cause mortality (n = 520 and 460 in placebo and
atorvastatin, respectively) remained significantly lower
in those originally assigned to atorvastatin (HR 0.86, 95%
CI, 0.76–0.98, p = 0.02). Cardiovascular deaths were fewer,
but not significant (HR 0.89, 95% CI 0.72–1.11, p = 0.32).18
A meta-analysis of 3,12,321 participants estimated the
clinical benefit of lowering LDL early in life where the
authors used inherited allocation to protective genotypes
(for nine single-nucleotide polymorphisms associated
with lower LDL-C) as a proxy for a treatment that would
decrease LDL-C beginning at birth. Results showed that a
low LDL-C concentration following this random natural
allocation decreases the risk of CHD by 54.5% for each
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mmol/l decrease in LDL-C. In contrast, for the same level
of decrease in LDL-C, statin therapy started later in life
would reduce the risk of CHD by only 24%.19 Long-term
exposure to a protective lower LDL-C beginning early in
life was associated with a greater reduction in the risk
of CHD than the current practice of starting to lower
LDL-C later in life.
The deleterious effect of early and long-term exposure
to dyslipidemia was studied in the CARDIA study.1
The effect of time-averaged cumulative exposure to
dyslipidemia starting in young adulthood (healthy
subjects at enrolment, aged 18–30 years) was assessed
over a 20-year period in 3258 participants and related
to coronary calcium levels measured later in life. Sixtyfive percent of the patients were exposed to LDL-C
concentrations > 100 mg/dl. Exposure to high LDL-C
concentrations was strongly associated with coronary
calcium later in life, compared with subjects with optimal
LDL-C concentrations <70 mg/dl.
Hypertension per se in itself can predispose to coronary
and cerebrovascular events. Given a compounding milieu
of dyslipidemia, increased plaque burden and vulnerable
plaques would definitely be counterproductive in
coercion. Uncontrolled hypertension can, by shearing
stress, rupture unstable plaques and thence leading to
catastrophic complications, especially in the coronary
and cerebrovascular beds. Hence, optimal treatment
of hypertension should address optimal holistic lipid
management also.

Patients with no Known CV Disease
Treating patients with hypertension and other CV risk
factors but no known CVD would translate to fewer
deaths, longer survival times, and less fatal and nonfatal
CVD, such as MI and stroke (Table 1).20
The magnitude of risk reduction for CVD is similar
for treatment with antihypertensive or lipid-lowering
Table 1: Magnitude of risk reduction in hypertensive individuals
with no known cardiovascular disease with different treatment
strategies

Treatment
Angiotensin–converting
enzyme inhibitor
Antiglycemic drugs
Antihypertensive drugs
Antilipidemic drugs
Aspirin
Physical activity
Smoking cessation
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Approximate change (%) in
relative risk (range)
Cardiovascular
Death
diseases
–15 (–25 to –5) –20 (–30 to –15)
Not shown
10 (5 to –10)
–5 (–20 to 15)
–5 (–15 to 5)
Unclear
Unclear ≥ –20

Not shown
–30 (–40 to –15)
–30 (–40 to –20)
–15 (–30 to –5)
Unclear
Unclear ≤ –50

Table 2: Magnitude of risk reduction in hypertensive individuals
with no known cardiovascular disease and with different treatment
strategies

Treatment
Angiotensin–converting
enzyme inhibitor
Antiglycemic drugs
Antilipidemic drugs
Aspirin
β-blockers
Cardiac rehabilitation
Fish oil
Mediterranean diet
Smoking cessation

Approximate change (%)
in relative risk (range)
Cardiovascular
Death
diseases
–15 (–25 to –5)
–20 (–30 to –15)
Not shown
–20 (–30 to –10)
–15 (–20 to –10)
–25 (–30 to –15)
–25 (–40 to –10)
–15 (–25 to –5)
–30 (–80 to –10)
Unclear ≥ –20

Not shown
–30 (–40 to –20)
–25 (–40 to –10)
–25 (–40 to –10)
–25 (–40 to –10)
–10 (–20 to 0)
–30 (–85 to –45)
Unclear ≤ –50

drugs. Aspirin prophylaxis has a slightly lower role.
Both the type and magnitude of benefits that can
be expected from lifestyle modifications, such as exercising more or quitting smoking, are less clear. Some
treatments, such as aspirin, are immediately beneficial,
while others, such as lipid lowering, may take a long
time to take effect.

Patients with Known CV Disease
Patients with hypertension and known CVD are at a
high risk of future CV events and warrant aggressive
management of their risk factors (Table 2).20

Adverse Effects (AEs) of Statin Therapy
Hydroxymethylglutaryl coenzyme A reductase inhibitors
(statins) have been one of the best selling prescription
drug class worldwide. Hydroxymethylglutaryl coenzyme
A reductase inhibitors (statins) are thought to have a
favorable safety profile21,22 and are well documented to
benefit CVD in many groups across the age groups and
genders who are at a high risk.
No drug is without potential AEs and statins are no
exception. Although many people treated with statins do
well, the treating physician needs to be well aware of the
risks and benefits of all drugs, particularly those, such
as statins, that are used on a wide scale where, though
uncommon, adverse drug effects can translate to significant public health impact. Statins inhibit the enzyme
HMG-CoA reductase in the mevalonate pathway, at an
early stage.23 This pathway is involved in other products
in addition to cholesterol, heme-A, such as coenzyme Q10,
and isoprenylated proteins.23 These have pivotal roles
in physiology and potential relevance to the risks and
benefits of the drug.24,25 Cholesterol itself is not merely
a final product but also an intermediate substrate to a
myriad of additional products of fundamental relevance
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to health and disease, such as sex steroids, corticosteroids,
bile acids, and vitamin D, some of which may potentially
be affected with the use of statins.26,27 The biochemical
influences of statins are not limited to the lipid profile
and its constituents and even beyond the direct products
of the mevalonate pathway. This includes a wide variety
of products and functions modified through these as
well as nonmevalonate products of statins such as nitric
oxide and inflammatory markers,28 polyunsaturated fatty
acids,29 among many others.
Dose-dependent reductions in coenzyme Q10, 30
induced by statins, may lead to a key mitochondrial
antioxidant and electron transport carrier that serves
to help bypass existing mitochondrial respiratory chain
defects.30 Hence, mitochondrial dysfunction may underlie
additional AEs reported on statins.31

Muscle AEs
Adverse Effects in the muscle such as myositis and myalgia are the best recognized and commonly reported
AEs of statins.32 They can range across a spectrum from
muscle pain to fatigue and weakness to rhabdomyolysis.33
Moreover, studies have also inferred that these effects
may not fully normalize with discontinuation of statin
therapy. Myositis has been classically defined as creatinine kinase (CK) > 10 times the upper limit of normal
with myalgia.34 Although individual randomized controlled trials (RCTs) often fail to show significant muscle
problems or symptoms, a meta-analysis of randomized,
double-blind, placebo-controlled trials has shown an increased myositis in patients receiving statins. [odds ratio
(OR) 2.56, 95% CI 1.12–5.85]. A meta-analysis of RCTs that
compared statins with placebo did not find myalgia to be
increased [relative risk (RR) 1.09, 95% CI 0.97–1.23],34 but
this does not necessarily mean that statins do not cause
myalgia. In stark contrast to the above findings, evidence
has shown that statins can reduce pain and improve
walking distance in many individuals, for instance, in
persons with peripheral arterial disease.35 This effect is
possibly due to improvement in endothelial function and
blood flow in those with dysfunction.36 Partially reversible mitochondrial myopathy may also be observed with
non-CK-elevating or minimally CK-elevating muscle
symptoms on statins.37 In a family in which multiple
members experienced statin-associated non-CK elevating
muscle pain, objective investigation affirmed myopathic
findings.38 Prior muscle symptoms on statins may predict future symptoms with statin rechallenge and also
predict a risk for rhabdomyolysis.39–41 Rhabdomyolysis
is one of the best-recognized and most feared complication of statins.33 Profound muscle damage with marked
elevation of CK (more than 10 times the upper limit of
Hypertension Journal, January-March 2016;2(1):44-50

normal) is often accompanied by evidence of renal dysfunction.42,43 In fact, cerivastatin was withdrawn from the
market due to excess risk of rhabdomyolysis, particularly
in combination with fibrates (and specifically gemfibrozil),44,45 although no cases of rhabdomyolysis occurred
on cerivastatin in a meta-analysis of randomized trials.34
Renal failure is well recognized and is a consequence of
the rhabdomyolysis, but concurrent heart, pancreas, liver,
bone marrow, respiratory, and central nervous system
(CNS) toxicity or all of the above46 are also reported.
These AEs may not be entirely dose dependent, though
dose-relation has been observed more frequently.47 Concurrent use of drugs that inhibit metabolic pathways of
statins, compete for metabolism with statins, or cause
similar or interacting toxicity may worsen the AEs. Most
of the statins—atorvastatin, simvastatin, and lovastatin
(and previously cerivastatin)—are metabolized by the
cytochrome P450 (CYP)3A4 pathway.48 Pravastatin and
rosuvastatin are not metabolized by these systems.48 Concurrent administration of statins with CYP3A4 inhibitors
such as cyclosporin, erythromycin, ketoconazole antifungals, and antiretrovirals such as ritonavir48 may increase
serum statin concentrations and risk of toxicity, including
rhabdomyolysis.49 Some agents such as calcium channel
blockers are weaker CYP3A4 inhibitors and may increase
statin rhabdomyolysis risk, though the risk is minimal.48
Muscle is highly aerobically dependent and selectively vulnerable to mitochondrial pathology.30 Hence,
mitochondrial mechanisms have been repeatedly implicated in muscle AEs of statins. Mitochondrial defects
predispose to problems due to statins as well as statins
predispose to mitochondrial defects in vulnerable
individuals.37 Reductions in coenzyme Q10 in a dosedependent manner30 can reduce cellular energy production, promote oxidation, promote apoptosis, and unmask
silent mitochondrial defects.50 Additional products of the
mevalonate pathway such as heme-A, which has its own
central involvement in mitochondrial electron transport,
are also inhibited by statin use.

Nonmuscle AEs
Mitochondrial mechanisms may also be involved in a
range of nonmuscle statin AEs. Failure of other organs
may be isolated or most often in concert with multiple
organ dysfunction vis-a-vis rhabdomyolysis in the context
of statin rhabdomyolysis.42 The brain, with only about 2%
to 4% of (nonobese) body mass utilizes approximately
20% of oxygen and 50% of glucose.51 Brain grey matter
has a high mitochondrial vulnerability as muscle tissue
due to high metabolic demand.51 Cognitive problems are
second only to muscle problems among patient reports of
statin AEs.52,53 Classically, mitochondrial diseases such
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as mitochondrial myopathy and encephalomyopathy
classically involve the muscle and the brain as with
statin use. Gastrointestinal and neurological symptoms,
psychiatric symptoms, sleep problems, glucose elevations,
and a range of other symptoms reported on statins also
arise in mitochondrial dysfunction.33

Elevation of Liver Enzymes
Treatment with statins tends to increase hepatic
transaminases in a dose-dependent manner. Metaanalyses of randomized placebo controlled trials have
demonstrated that low to moderate doses of statins
may not be associated with clinically significant elevations in transaminases (>3 × upper limit of normal).54,55
However, maximal doses of all statins may be associated
with a modest but significant elevation of transaminase
levels.55,56 Many guidelines had been recommending to
monitor liver enzymes before statin treatment and regularly during treatment.57 The National Lipid Association
Statin Safety Task Force in 2006 published an assessment
of statin safety as well as conclusions and recommendations.58,59 As per the observations of the task force,
significant liver disease caused by the statin treatment
is extremely uncommon and elevation of liver enzymes
is self-limiting with continued therapy; the US foods and
drugs administration (FDA) in 2012 changed its recommendation. Hepatic function test is now recommended
to be performed before starting therapy and as clinically
indicated thereafter, not as a routine monitoring60 with
special attention directed toward clinical symptoms in
patients with an increased risk for statin-related side
effects. Also, the presence of nonalcoholic fatty liver
disease should not be considered a contraindication to
statin therapy.61-63

New-onset Diabetes Mellitus
and worsening Sugars
Statins can modestly raise blood sugars as evidenced by
several trials, and several of these patients who are on
statins are already diabetic. Although patients on statins
experience a significant drop in CV events, they do have
a higher risk of developing diabetes mellitus. In a study,
diabetes mellitus was diagnosed in 27% more patients
receiving a statin (rosuvastatin) than placebo.64 The findings do show that new-onset diabetes mellitus is more
common in the patients who received statin treatment.
A meta-analysis of 13 individual studies (involving a
total of 91,140 patients) showed that treating 255 patients
with statins for at least 4 years showed one case of new
onset diabetes mellitus, whereas 5.4 CV events were
prevented.65 The effect of statins on glucose are small,
and the development of new-onset diabetes mellitus

48

or worsening of diabetes mellitus may be negligible. In
patients without diabetes mellitus, fasting sugars are
increased by 3 mg/dl and increased hemoglobin A1c by
about 0.3%66 for patients using statins compared with
those who were not. Thus, whereas there is an effect of
statins on glycemia, the exacerbation of diabetes mellitus
though relatively meager is still a possibility, but given
the CV protection provided the potential risk if any may
be clinically unimportant in a given patient. However,
this biological signal warrants further evaluation in
future studies.

CONCLUSION
Statins, in general, are considered powerful molecules to
reduce CV events. Although statins are being proposed
to be a linchpin of current approaches to CV protection,
AEs of statins are neither rare nor of trivial clinical importance. The risk–benefit balance of treatment, including
economics of therapy, should be carefully assessed. The
onus is on the clinician in weighing the pros and cons of
statin therapy in a patient with hypertension. Currently,
it may not be imperative for universal recommendation
of statins for all hypertensive individuals, given the side
effect profile and economic implications.
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