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INTRODUCTION

Mohammad Anjoom'

ABSTRACT

Background: The effects of statins apart from their role as cholesterol lowering agents
have prompted this study to evaluate their antihypertensive role. Beta-blockers (BB)
are one of the most effective drugs in hypertension. The present study was designed
for comparative evaluation of BB with or without statins in the treatment of essential
hypertension in a tertiary health care setup.

Methods: This study was conducted in 20 hypertensive patients by Pharmacology
Department in Medicine outpatient department at SGRRIM and HS Dehradun for
1 year. Initially, patients were stabilized for 4 weeks by BB and then subdivided
into 2 groups. Group I: BB (n=10) and Group II: BB+statins (n=10). Patients were
followed up every 4 weeks for 16 weeks. Systolic blood pressure (SBP) and diastolic
blood pressure (DBP), waist hip ratio (WHR), body mass index (BMI) were done
every visit. Lipid profile was done at 4 and 16 weeks. Analysis was performed using
t test. p<0.05 was significant.

Results: At 4 and 16 weeks, SBP in Group I was 133.6+3.7 and 127+1.61 mmHg
(p>0.05) and in Group II was 141.242.97 and 130.6+0.71 mmHg (p<0.01). At 4
and 16 weeks DBP in Group I was 79.6+2.37 and 81+0.54 mmHg (p>0.05) and in
Group II was 84.6+1.39 and 83.8+1.45 mmHg (p>0.05), respectively. At 16 weeks
intergroup SBP and DBP comparison was done, which was not significant (p>0.05). At
4 and 16 weeks improvement in lipid profile in Group I (p>0.05) was not significant,
but a significant improvement in Group II (p<0.05) have been observed and no
significant changes in BMI and WHR in Groups I and II (p>0.05), respectively.
Conclusions: Both groups showed significant improvement in BP. However, no
significant difference was seen on intergroup comparison. Larger studies with more
patients are needed to establish the role of statins in hypertension.

Keywords: Beta-blockers, Blood pressure, Essential hypertension, Lipid profile,
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and cerebrovascular diseases.* The remarkable benefit
achieved with statin treatment in patients with a wide

Hypertension is an increasingly prevalent chronic condition
that is associated with serious morbidity and mortality. It is
an important risk factor for the development and progression
of cardiovascular disease, which is predicted to become the
leading cause of death and disability worldwide by 2020.!
In India, 23.10% men and 22.60% women over the age of
25 years suffer from hypertension.? There is considerable
evidence that hypertension and dyslipidemia are interrelated
metabolically, epidemiologically, and clinically.> Owing
to this correlation, statins have been used in patients with
hypertension with an attempt to counter dyslipidemia,
which is itself an independent risk factor for cardiovascular
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range of cholesterol levels cannot be attributed only to
their cholesterol lowering effect alone. The effectiveness
and rapidity of statin induced decreases in coronary events
have led to the assumption that these agents may possess
some “cholesterol independent effects.” Statins cause
an improvement in endothelial function by activating
endothelial nitric oxide synthase, down regulate angiotensin
I Type 1 receptors, reduce levels of endothelin-1 and
decrease the vascular production of reactive oxygen species.’
The effect of statins, apart from their role as cholesterol
lowering agents has prompted this study to evaluate if they
can play a role as antihypertensives. 3 blockers (BB) have
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received enormous clinical attention because of their efficacy
in the treatment of hypertension, ischemic heart disease,
congestive heart failure and certain arrhythmias. are among
one of the safest and most effective antihypertensive drugs
available.® Therefore, we have compared BB either alone
or in combination with statins in essential hypertension in a
tertiary health care health setup in Dehradun, Uttarakhand.

METHODS

This open-label study was conducted in the Department of
Pharmacology and Medicine at SGRRIM&HS Patel Nagar
Dehradun for 1 year from January 2012 to December 2012
and included patients diagnosed with essential hypertension
attending Medicine outpatient department. Prior to the
initiation of the study, approval was taken from Institutional
Ethics Committee and written informed consent was
obtained from all the patients. A total of 20 consecutive
patients suffering from essential hypertension as per INC VII
guidelines were included in this study.” Inclusion criteria:
The hypertensive patients of either sex, aged between
20 and 60 years were included in the study. Exclusion
criteria: Patients aged < 20 years and > 60 years, secondary
hypertension, having hypersensitivity to statins, pregnant
and lactating women, myopathies, diabetes mellitus, liver
diseases, kidney diseases, any other chronic systemic illness
and acute emergencies.

Treatment protocol

A total of 20 hypertensive patients were included in the study
as per JNC VII criteria.” The BP of patients was stabilized
initially by giving Atenolol 50 mg once daily (OD) for a
period of 4 weeks. After stabilization period of 4 weeks,
patients were further subdivided into 2 groups. Group I:
Atenolol 50 mg OD (n=10) and Group II: Atenolol 50 mg OD
+Atorvastatin 10 mg OD (n=10). The patients were called
for follow-up after every 4 weeks for a period 16 weeks.
Measurement of systolic blood pressure (SBP) and diastolic
blood pressure (DBP), waist hip ratio (WHR) and body mass
index (BMI) was done at every visit. Lipid profile was done
at 4 weeks and at the end of 16 weeks. Primary end points
were change in SBP and DBP. Changes in WHR, BMI and
lipid profile were secondary end points. The patients were
examined thoroughly at each follow-up visit for any adverse
drug reactions due to the drugs given. The treatment groups
were compared and results were analyzed by paired and
unpaired t test. p<<0.05 was considered to be significant.

RESULTS

A total of 20 hypertensive patients had a mean age of
50.25+2.17 years. Men and women were in the ratio of
8:12 (40%, 60%). 8(40%) patients had a positive family
history of hypertension. 7 (35%) patients were newly
diagnosed hypertensive patients. The mean duration of
hypertension was 3.08+0.46 years (Table 1). At the start

of study, the SBP, DBP, BMI and WHR were 148.24+2.14
mm Hg, 90.1+1.56 mm Hg, 25.83 +£0.86 kg/m2 and
0.97+0.006 respectively (Table 2). The patients underwent
a titration phase of 4 weeks during which the SBP and DBP
showed significant improvement (p<0.01) (Table 3). At
4 weeks, comparison of SBP and DBP was done between
Group-I and Group-II. The SBP of Group-I and Group-II
were 133.6+3.7 mm Hg and 141.2+2.97 mm Hg respectively
(p>0.05). The DBP of Group-I and Group-1I were 79.6+2.37
mm Hg and 84.6+1.39 Hg (p>0.05). No significant difference
was seen in SBP and DBP between the groups at 4 weeks.
Patients were followed up every 4 weekly till the end of
study period (16 weeks). At 16 weeks, the comparison of
change in SBP and DBP was done between 4 weeks and
16 weeks in Group-I and Group-II. The SBP at 16 weeks in
Group-I was 127+1.61 mmHg (p>0.05) and in Group-II was
130.6+0.75 mmHg (p<0.01) (Figure 2). The improvement
was significant in the group that received BB + statins
(Group-II) as compared to the group which received only
BB (Group-I) (Figure 1). The diastolic BP at the end of
16 weeks in Group-I was 81+0.54 mm Hg (p>0.05) and in
Group-II was 83.8+1.45 mm Hg (p>0.05). There was no
significant change in DBP in both the groups (Figure 2).
Both the study groups showed improvement in SBP and
DBP in 16 week period. At 16 weeks the comparison of fall
in SBP and DBP was done between Groups-I and Group-II.
The SBP in Group-I was 1274+1.56 mm Hg and in Group-II
was 130.60.75 mm Hg (p>0.05). The DBP in Group-I was
81+£0.54 mm Hg and in Group-II was 83.8+1.45 mm Hg
(p>0.05). No significant difference was seen between the
groups with respect to SBP and DBP at the end of 16 weeks
(Figure 3).

There was a significant improvement in lipid profile at
the end of study period in the group that received statins

Table 1: Demographic profile.

Parameters Number (% age)

Total no of patients 20

Mean age (years) 50.25+2.17
Men:Women 8:12 (40% vs. 60%)
Positive family history of 8 (40%)
hypertension

Newly diagnosed patients 7 (35%)
Mean duration of illness (years) 3.08+0.46

Table 2: Baseline characteristics of study group.

Parameters BB

SBP (mm Hg) 148.2+£2.14
DBP (mm Hg) 90.1+1.56
BMI (kg/m?) 25.83+0.86
WHR 0.97+0.006

BB: Beta blockers, SBP: Systolic blood pressure,
DBP: Diastolic blood pressure, BMI: Body mass index,
WHR: Waist hip ratio
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Table 3: BP control during the titration phase.

SBP (mm Hg) p value DBP (mmHg) p value
0 weeks 4 weeks 0 weeks 4 weeks
| 148.2+2.14 137+2.41 <0.01 90.1%1.56 82.1+1.42 <0.001 |
SBP: Systolic blood pressure, DBP: Diastolic blood pressure, BP: Blood pressure
30 - = BMI 4 weeks
= BMI 16 weeks
28 | 2672 26.71
135 m4 weeks
0 516 weeks 26 | 2495 2491
125 24 -
120
22 -
115
Group | Group Il 20 i
Figure 1: Systolic blood pressure comparison between Group| Groupll

4 and 16 weeks, Group I: Beta blockers p>0.05 (not
significant), Group II: Beta blockers+Statins p<0.01
(significant).

84 4
82
80+ =4 weeks

78 = 16 weeks
76 -
74 4
72 -
70

Group | Group Il

Figure 2: Diastolic blood pressure comparison between
4 and 16 weeks, Group I: Beta blockers p>0.05 (not
significant), Group II: Beta blockers+statins p>0.05

(not significant).

140
120 -
100 -
80 -
60 -
40
20 -

= Group |
= Group Il

SBP DBP

Figure 3: Intergroup blood pressure comparison
at 16 weeks, Group I: Beta blockers p>0.05 (not
significant), Group II: Beta blockers+Statins p>0.05
(not significant).

when compared to the group that did not receive statins
(Table 4). There was no significant change in BMI and
WHR between 4 weeks and 16 weeks in both the groups
(Figures 4 and 5). Overall 7 adverse drug reactions were
seen in the study period. 3 in Group-I and 4 in Group-II.
Fatigability in 3 patients followed by generalized body

Figure 4: Body mass index at 4 and 16 weeks,
Group I: Beta blockers p>0.05 (not significant),
Group II: Beta blockers+Statins p>0.05 (not significant).

1 0.98—0.98

0.98 096 mWHR 4 weeks
: = WHR16weeks

0.96 - 0.94

0.94

0.92

0.9 .
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Figure S: Waist hip ratio at 4 and 16 weeks,
Group I: Beta blockers p>0.05 (not significant),
Group II: Beta blockers+statins p>0.05 (not significant).

weakness in 2 patients and nausea and abdominal pain in
1 patient each. Adverse effects were mild and did not require
any modification or withdrawal of study medications.

DISCUSSION

Essential hypertension is commonly seen in middle aged
individuals; especially after 50 years of age.® The average age
of patients in the present study was 50.25 years, reflecting
the usual age group of disease manifestation. This was
comparable to the age of the patients in previous studies
where it was reported to be 52.3 years and 52.93 years.’
Hypertension was more prevalent in females in our study,
which was comparable to that observed in the previous
study on hypertensive patients.'” A positive family history
was seen in 8 (40%) patients out of 20 in this study, because
of the probable multi factorial inheritance, the familial
association in hypertension has not been proven yet, but
there are epidemiological evidences linking hypertension
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Table 4: Change in lipid profile over the study period.

Groups S Chol S Chol TG TG HDL HDL LDL LDL
(n=10) 4 week 16 week 4 week 16 week  4week  16week 4 week 16 week
(mg/dl) (mg/dl) (mg/dl) (mg/dl) (mg/dl) (mg/dl) (mg/dl) (mg/dl)
I 180.5+9.39 186.7+9.3 118.6+6.8  113.2+6.7 48.6+£3.9 45.8+3.51 90.5+8.23  98.3+£8.3
II 188.1+£6.58 168.7+£5.98* 110.4+4.1 98+3.6% 47.5+1.8  50.4+1.83 89.7+2.1 82.3+£2.3*

Group I: Beta blockers Group II: Beta blockers+Statins, *p<0.001, TG: Triglyceride, HDL: High density lipoprotein,

LDL: Low density lipoprotein

to a positive family history (Table 1).® Hypertension though
commonly associated with obesity in developed nations,
is also associated with non-obese population especially
in developing nations.!! The average BMI and WHR of
the patients in the present study were in the normal range
and both these parameters remained constant throughout
the study period, suggesting that they had no role to play
in decrease in BP, seen with the study groups (Figures 4
and 5). This was comparable with the previous study by
Radhika et al.'?

The present study showed a significant improvement in
BP in titration period. Earlier studies have shown that
BB are highly effective in the treatment of essential
hypertension in reducing both SBP and DBP." In the
present study, the group which received BBs + statins
showed a more significant fall in SBP when compared
to the groups, which received BBs alone (Figure 1)
Our results were consistent with other studies in which
also greater significant fall in SBP was seen in statin
user than non-user groups. A retrospective study using
antihypertensive drug database by Hashimoto et al. showed
a greater reduction in SBP in hypertensive patients.'
The statin treated group showed a greater reduction in
BP. Ikeda et al. observed an additional lowering effect of
pravastatin only on SBP in patients undergoing long-term
treatment with antihypertensive agents.'> A meta-analysis
of antihypertensive effects of statins by Alexandros et al.
also showed a significant reduction in SBP and DBP in
patients taking statins.'® However in the present study,
such results were not observed with respect to DBP in
either group (Figure 2). At 16 weeks, comparison was done
between Group-I and Group-II. No intergroup difference
was found between the groups (Figure 3). This result was
consistent with previous study; the Plaque Hypertension
Lipid Lowering Italian Study randomized double blind trial
in which intergroup comparison was done between patients
receiving antihypertensive treatment (hydrochlorthiazide or
fosinopril) with or without addition of statin (pravastatin).'”

Asignificant improvement in lipid profile was observed in all
patients who received statins. These findings were consistent
with many previous studies where lipid lowering effects of
atorvastatin have been well proven (Table 4).!® Few adverse
effects were noted during the study period which were mild
and did not require any alteration or discontinuation of study
drugs. These adverse effects were mild and were comparable
to those reported in other clinical studies.’

Study limitations

This study was an open label study. The patients and the
doctor were aware of the prescribed drugs. Hence, there are
more chances of errors. Second, the sample size was small.
Third, the duration of follow-up was just 16 weeks. A longer
follow up period with larger sample size may have yielded
different results. Hence keeping these limitations in view,
further studies with larger sample size and longer duration
are needed to evaluate the magnitude of the antihypertensive
effects of statins.

CONCLUSIONS

To conclude, the patients who received BB + statins had a
more significant fall in SBP than the patients who received
only BB. However, no intergroup difference was found on
comparing the study groups at the end of study period. But
further larger studies with more number of patients and
longer duration are needed to establish the role of statins
in hypertension.
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