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Abstract
Objectives: Study was conducted to evaluation effect of Aten-
olol plus Amlodipine on blood glucose level and lipid profile in 
essential hypertensive patients.
Materials and Methods: A Prospective Observational study 
was conducted at tertiary care teaching hospital which includ-
ed a total 165 patients with essential hypertension. The demo-
graphic and baseline data, Random blood sugar level and lipid 
profile of the patients were recorded. After baseline investiga-
tion of each parameter of the patients were subsequently mon-
itored and reassessed at 4th week, 8th week and 12th weeks of 
interval during each follow-up.
Results: Total 165 Patients were receiving Atenolol plus Am-
lodipine showed a significant increase Random blood sug-
ar level and lipid profile (Total cholesterol, Total triglyceride, 
Low-density lipoprotein, Very-low density lipoprotein, and High 
density lipoprotein) except HDL (High density lipoprotein) which 
was significant reduced at the end of 4th, 8th and 12th weeks of 
interval as compared to their baseline data. 
Conclusion: The Finding of the present study was that the 
effect of Atenolol plus Amlodipine on Random blood sugar 
level, Total cholesterol, Total triglyceride, Low-density lipopro-
tein, Very-low density lipoprotein, significant increase (p-value 
<0.0001) at the end of 12 week of treatment therapy from base-
line data. HDL was significant reduced (p-value <0.0001) with 
the treatment of Atenolol plus Amlodipine at the end of treat-
ment from baseline data
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Hypertension is the most prevalent, complex quan-
titative trait which is characterized by chronic increase 
in the blood pressure<140/90mm Hg. Because of the 
associated morbidity and mortality and the cost to so-
ciety, hypertension is an important public health chal-
lenge.1 High blood pressure is one of the known risk 
factors for stroke, coronary artery disease, congestive 
heart failure, end-stage renal and cerebrovascular dis-
ease. About one billion of the world’s adult population 
suffered hypertension in the year 2020; but this data 
is expected to increase by 29% which is 1.56 billion by 
the year 2025.2 Increase blood pressure is directly re-
sponsible for 57% of all deaths due to stroke and 24% 
of all deaths due to coronary heart disease.3 Treatment 
of increase blood pressure at an early stage has been 
associated with 40% reduction in the risk of stroke and 
15% reduction in the risk of myocardial infarction.4

The current European Society of Hypertension 
(ESH) and European Society of Cardiology (ESC) guide-
lines define hypertension as BP>140/90 mmHg and 
recommend a treatment target of <140/90 mmHg and 
<130/80 mmHg in the general hypertensive population 
and in patients with diabetes mellitus (DM) respectively.5

Initial treatment can reverse and decrease the com-
plications like stroke, coronary artery disease, conges-
tive heart failure, and other cerebrovascular disease 
which is associated with hypertension. The different 
type of antihypertensive drug is available for the treat-
ment of increase blood pressure which is include thi-
azide diuretics, beta-blockers, calcium channel block-
ers (CCBs), angiotensin-converting enzyme (ACE) 
inhibitors and angiotensin receptor blockers (ARBs). 
Beta Blockers are widely used in the clinical manage-
ment of hypertension. β-blockers have long been con-
sidered as first line antihypertensive drugs. A number 
of clinical trials such as STOP, CAPP, NORDIL and 
JNC 7 recommend β blockers in the initial manage-
ment of hypertension.6,7,8 Atenolol, a β1-blocker, is a 
commonly used antihypertensive agent, and has often 
been used as a reference drug in a number of clinical 
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trials.9 However, the question arises about the status of 
this drug as a reference drug in comparison with oth-
er antihypertensive drugs, because of its undesirable 
effects on lipid profile, blood sugar, and heart rate of 
patients.10,11

The newer 3rd generation β -blocker, nebivolol, is 
found to be more cardioselective, and has a vasodilat-
ing effect on resistance arteries.12 This drug is endowed 
with peripheral vasodilating properties mediated by 
endogenous production of nitric oxide.13 Recently, it 
has been well studied that pharmacogenomics has a 
greater impact on the therapeutic effect of the drug. 
It has been shown improved tolerability profile with 
respect to adverse effects commonly associated with 
other β-blockers.14

MATERIAL AND METHODS

Study Design and Site
Observational study which was conducted in De-

partment of Pharmacology at Santosh Medical College 
and Hospital Ghaziabad in collaboration with and FH 
Medical College and Hospital Agra, Utter Pradesh en-
titled “Effect of Atenolol plus Amlodipine on blood 
sugar level and lipid profile in patients of essential 
hypertensive patients”

Study population
Total 165 Newly – diagnosed Patients of Hyperten-

sion (Age 18 – 80 yrs of both genders) From Medicine 
OPD of F.H. Medical College and hospital.

Methodology
After initial screening among the patients, their 

socio-demographic data regarding Age, Sex, Educa-
tion status, Socioeconomic status, were recorded in a 
case form. Blood glucose and lipid profile, of patients 
estimated at baseline. After baseline investigation 
patients was receive Atenolol 25 mg plus Amlodip-
ine 5 mg OD.

Patients under the study was subsequently moni-
tored and reassessed at 4-week, 8 week and 12 weeks, 
during each follow-up.

Statistical Analysis – Frequency and percentages 
have been used to represent categorical variable. Mean 
and Standard variation has been used to represent 
the continuous variables. For intra group comparison 
repeated measures ANOVA has used. The data were 
analyzed using SPSS Software (IBM Corp. Released 

2013. IBM SPSS Statistics for Windows, Version 28.0. 
Armonk, NY: IBM Corp.).

Result and Observations 

Table – 1 
Effect of Atenolol plus Amlodipine on Random blood sugar lev-
el (mg/dl)

S.No. Parameter Atenolol plus Amlodipine 

RBG (mg/dl)

1 Baseline 92.84±8.23

2 After 4 week 98.25±9.36

3 After 8 week 100.99±9.60

4 After 12 week 104.78±12.29

5 p-value <0.0001

Table – 2 
Effect of Atenolol plus Amlodipine on Total cholesterol level 
(mg/dl)

S.No. Parameter Atenolol

TC (mg/dl)

1 Baseline 181.06±41.08

2 After 4 week 182.67±39.81

3 After 8 week 190.47±40.34

4 After 12 week 193.12±39.84

5 p-value <0.0001
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Table – 3 
Effect of Atenolol plus Amlodipine on Total Triglycerides level 
(mg/dl)

S.No. Parameter Atenolol
TG (mg/dl)

1 Baseline 131.22±37.58
2 After 4 week 134.99±36.79
3 After 8 week 141.70±34.71
4 After 12 week 144.49±34.29
5 p-value <0.0001

Table – 4 
Effect of Atenolol plus Amlodipine on High-density lipoprotein 
level (mg/dl)

S.No. Parameter Atenolol
HDL (mg/dl)

1 Baseline 45.40±6.88
2 After 4 week 44.61±6.44
3 After 8 week 43.45±6.07
4 After 12 week 42.62±5.86
5 p-value <0.0001

Table – 5 
Effect of Atenolol plus Amlodipine on Low-density lipoprotein 
level (mg/dl)

S.No. Parameter Atenolol
LDL (mg/dl)

1 Baseline 109.42±42.30
2 After 4 week 111.06±40.29
3 After 8 week 118.67±41.25
4 After 12 week 121.60±40.20
5 p-value <0.0001

Table – 6 
Effect of Nebivolol and Atenolol Very-low density lipoprotein 
level (mg/dl)

S.No. Parameter Atenolol
VLDL (mg/dl)

1 Baseline 26.24±7.51
2 After 4 week 27±7.35
3 After 8 week 28.34±6.94
4 After 12 week 28.90±6.85
5 p-value <0.0001

Discussion
Sympatholytic drugs like beta blockers are consid-

ered safe and effective as first line medicines in the 
management of hypertension. According to the new-
er treatment guideline for the treatment of increase 

blood pressure from National Institute for Health and 
Clinical Excellence (NICE) and the British Hyperten-
sion Society (BHS) give recommendation based on 
the evidence of various studies of atenolol as mono 
therapy or fix dose combination with diuretics causes 



1378 | Cardiometry | Issue 25. December 2022

increases the risk of new onset diabetes mellitus than 
other medicines such as ACE inhibitors, angiotensin 
receptor blockers, and calcium channel blockers so “ 
beta blockers should no longer be used as first-line 
drugs for the treatment of uncomplicated hyperten-
sion.” Hence, β-blockers are now reserved as third- or 
fourth-line treatment option Due to the adverse effect 
on carbohydrate and lipid metabolism.

In our study (table and figure no.1) Observed that 
the effect of Atenolol plus Amlodipine on Random 
blood glucose level during different time period. The 
values of are represented as mean ± SD. in Random 
blood glucose (RBG) at the end of each week at 4, 8 and 
12 week 98.25±9.36, 100.99±9.60 and 104.78±12.29 as 
compared to the baseline (92.84±8.23) respectively, 
which was significant increase at the end of 12 week. 
Similar observation was found in study done by Badar 
VA, Hiware SK et al in 2011 shown that the effect of 
Atenolol on blood sugar level was increase at the end 
of 24 week of treatment from the baseline data which 
was similar to my study.15

Present study (table and figure no.2) reveled that 
the effect of Atenolol plus Amlodipine on Total cho-
lesterol level during 4,8, and 12 week from the baseline 
data. The values of baseline TC was 181.06±41.08, after 
4 week of the treatment it was increase 182.67±39.81, 
after 8 week value of TC was 190.47±40.34, and at the 
end of the treatment 12 week total cholesterol was 
193.12±39.84, which was significant increase from the 
baseline data. Similar result found in other study con-
ducted by Bhosale VV, Inamdar SC et al.16

In other parameter in present study (table and fig-
ure no.3) the effect of Atenolol plus Amlodipine in To-
tal triglyceride level was increase with the timing of the 
treatment. Baseline data was 31.22±37.58 which was 
increase after 4 week of treatment with Atenolol plus 
Amlodipine 134.99±36.79, after 8 week 141.70±34.71 
and at the end of the treatment total triglyceride value 
was 144.49±34.29 which was statistically significant 
from the baseline data 131.22±37.58. Our study re-
sults are also similar with other study done by Pollare 
T, Lithell H et al.17

Observations of the present study (table and figure 
no.4) find that the effect of Atenolol plus Amlodip-
ine on HDL. Baseline data was 45.40±6.88 which was 
slightly decrease after 4 week of treatment 44.61±6.44, 
after 8 week of the treatment the result was 43.45±6.07 
and at the end of the 12 week of treatment HDL value 
was 42.62±5.86 which was significant decrease from 

the baseline data 45.40±6.88 to 42.62±5.86 at the end 
of 12 week of treatment. Study conducted by Smith 
SM, Gong Y et al.18 was slightly similar to present study.

Present study (table and figure no.5) reveled that the 
effect of Atenolol plus Amlodipine significant increase 
the level of LDL at the end of 12 week of treatment, 
result was after 4 week 111.06±40.29, after 8 week 
118.67±41.25, and after 12 week 121.60±40.20, as com-
pared to the baseline 109.42±42, which was similar to 
other study done by Sourgens H, Schmidt J et al.19

In our study (table and figure no.6) shown that 
the effect of Atenolol plus Amlodipine in VLDL. The 
baseline data was 26.24±7.51 which was increase after 
4 week of treatment with Atenolol plus Amlodipine 
27±7.35, after 8 week of the treatment the result was 
28.34±6.94, and at the end of the 12 week of treatment 
VLDL value was slightly increase 28.90±6.85, which 
was significant from the base line data 28.90±6.85 
similar result find in old study done by Schmitz G, 
Stumpe KO et al.20 Limitations of the present study 
include poor randomization and insufficient control 
over sequence generation and allocation conceal-
ment.21 Progressive development in tissue engineering 
may pave a way for further development.22 

Conclusion
Atenolol treatment was associated with a signifi-

cantly increase random blood sugar level, and lipid 
profile patients with essential hypertension.
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