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ABSTRACT... drrriz72@yahoo.com. Background: Hypertension and type 2 diabetes mellitus also tend to coexist.
The goal of antihypertensive therapy should consist of reducing cardiovascular morbidity and mortality associated with
hypertension by a strategy focused on lowering blood pressure while minimizing the impact on other associated
cardiovascular risk factors like diabetes mellitus. Objectives: To observe and compare any change in serum glucose
in patients with newly diagnosed essential hypertension with Atenolol and Amlodipine. Setting: Department of
Pharmacology and Therapeutics, Basic Medical Science Institute (BMSI), Jinnah Post Graduate Medical Centre
(JPMC), Karachi. Period: 12 weeks (90 days) Methods: Patients with newly diagnosed essential hypertension (N=70)
were enrolled in this study and were divided into two groups, each comprised of 35 patients and were given tablet
Atenolol 50/100mg once daily and tablet Amlodipine 5/10 mg once daily respectively for 90 days. Fasting Blood glucose
was measured on day of inclusion i.e. day 0, day 45 and day 90. At each fortnightly visit, blood pressure was recorded.
Results: Atenolol raised mean blood glucose levels from baseline levels of 91.82+1.34 mg/dl to 99.73+1.33 mg/dl on
day 90 (P<0.001) while Amlodipine had no significant effect on blood glucose level (P= N.S). Conclusion: Atenolol
may not be a good choice for essential hypertensive patient with type 2 diabetes mellitus as it is found to impair the
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normal glucose metabolism. Long term clinical trials in diabetic patients are needed to confirm the observation of the

present study.
Key words:  Essential hypertension, Atenolol, Amlodipine, Blood glucose
INTRODUCTION

For years doctors have referred to hypertension as a
silent killer, because it can exist with no obvious
symptoms. Uncontrolled and prolonged elevation of
blood pressure can lead to a variety of changes in the
myocardial structure, coronary vasculature and
conduction system of the heart'. Hypertension and type
2 diabetes mellitus also tend to coexist. Hypertension is
approximately twice as common in persons with diabetes
as in persons without diabetes. Diabetes places
hypertensive patients automatically in the highest risk
category because of the enhancement of vascular and
renal injury and its consequences®**”.

In the past half century, the importance of aggressively
treating hypertension particularly in patients with
concomitant cardiovascular risk factors, has been
increasingly recognized. There is now evidence that
several major antihypertensive drug classes decrease
cardiovascular morbidity and mortality. Therefore the
choice of antihypertensive therapy is largely dependent
upon additional factors such as age, the presence of
comorbid medical conditions and drug cost. One
additional factor that may potentially influence the choice
of antihypertensive therapy is the possibility that certain
antihypertensive drug classes may accelerate or delay
the development of type 2 diabetes. However the results
of previous studies®”#*"*" have been inconsistent, with
some showing no difference between major
antihypertensive drug classes and others suggesting a
potentially protective effect of ACE inhibitors, angiotensin
receptor blockers, or calcium channel blockers and a
potentially harmful effect of beta blockers or thiazide
diuretics™ ",

The question of whether we have thoroughly explored
the capacity of Angiotensin Converting Enzyme
Inhibitors, Calcium Channel Blockers, and, Adrenergic

Receptor Blockers for primary and secondary prevention
of cardiovascular events and death in hypertension
remains a matter of debate®. The initial use of b-blockers
in other patient groups, including patients with diabetes
mellitus and the elderly is less well established™.

The goal of antihypertensive therapy should consists of
reducing cardiovascular morbidity and mortality
associated with arterial hypertension by a strategy
focused on lowering blood pressure while minimizing the
impact on other associated cardiovascular risk factors.

Purpose of study

The purpose of present study was to observe and
compare any significant change in serum glucose in
patients with newly diagnosed essential hypertension
with  Atenolol (cardio-selective beta blocker) and
Amlodipine (Calcium channel blocker).

MATERIAL AND METHOD

This study was conducted in the Department of
Pharmacology and Therapeutics, Basic Medical Science
Institute (BMSI), Jinnah Post Graduate Medical Centre
(JPMC), Karachi. Patients with newly diagnosed
essential hypertension (N=70) were initially enrolled in
this study after taking informed and written consent,
selected from Medical OPD of Jinnah Post Graduate
Medical Centre (JPMC) Karachi, were divided into 2
groups each comprised of 35 patients were given Tab
Atenolol 50mg (Max:100mg) and Amlodipine 5 mg (
Max:10 mg) respectively . Out of these, 60 patients were
associated through out the study period. Out of
remaining 10 patients, 5 has not come for follow up in
Atenolol group, 3 due to unknown reason and 2 patients
has complained of weakness, lethargy and refused to
continue the study, 5 patients were dropped in
Amlodipine group, 2 due to gastric upset and diarrhea
while 3 has not come for follow-up due to unknown
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reason. All patients in the study were selected according
to following criteria.

Inclusion criteria

Patients of either sex with newly diagnosed essential
hypertension with stage | hypertension (systolic 140-159
& diastolic 90-99)%, Patients aged between 20-70 years,
Patients having no previous history of using
antihypertensive drug.

Exclusion criteria

Patients having history of allergy to [-Blockers or
Calcium Channel blockers, Patients with uncontrolled
diabetes mellitus or diabetic complications or
Hyperlipidemia, Pregnant or lactating women, Patients
having history of myocardial infarction, coronary artery
bypass grafting, proven coronary artery disease,
unstable angina, clinically manifest heart failure, Patients
with acute liver disease or hepatic dysfunction, Patients
with impaired renal function, Patients who were on
systemic steroids, androgens, cyclosporine,
immunosuppressant drugs or any other drug with
reported interaction with antihypertensive drugs, any
other concurrent medical illness.

The study period consist of 12 weeks (90 days) with
fortnightly follow up visits of patients. The required
information such as name, age, sex, occupation,
address, previous medication, date of follow up visit and
laboratory investigations etc of each patient were
recorded on proforma, especially designed for this study

Initially a detailed medical history and physical
examination of all patients were carried out. 12-14 hour
fasting Lipid profile and fasting blood sugar was done on
the day of inclusion i.e. day 0 and on day 45 and day 90.

Blood pressure

At each fortnightly visit, blood pressure readings were
taken after giving 10 minute rest to the patient. The blood
pressure was measured with a mercury
sphygmomanometer having cuff size of 14 x 54 cms.
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Statistical Analyses

All data was fed in SPSS version10.0 and analyzed.
Descriptive statistics were calculated. Mean£SEM of
FBS for each group was calculated. Paired t test was
used to compare the mean values of each group
separately. P value of less than 0.05 was considered
statistically significant.

RESULTS

The demographic characteristics of the study population
are shown in table I. The two treatment groups are fairly
comparable for the listed variable. The patients were
male (45%) and females (55%). The mean age was 59
years (range 20-70 years).

Table-l. Demographic data of atenolol and amlodipine
group

Atenolol (n=35) Amlodipine (n=35)

Male 15 17
Female 20 18
Age (years) 60+5.04 58+5.8
Body weight (Kg) 62.2+10.45 63+9.80
Height (cm) 165.2+8.8 17.60+9.20

Out of 35 patients on Atenolol (DR1) on day 0, 30
patients were treated till day 90. Mean fasting blood
glucose level increased from 91.82+1.34 mg/dl on day 0
to 94.97+1.33 mg/dl on day 45 and to 99.73+1.64 mg/dl
on day 90. This increase was statistically significant
when compared between day 0 to day 45 (P <0.01) and
become highly significant between day 45 to day 90 and
significant between day 0 to day 90. The percentage
increase from day 0 to day 90 was 8.61 percent. Out of
35 patients on day 0 of Amlodipine (DR2), 30 patients
were treated till day 90. The mean fasting blood glucose
level remain unchanged from 90.22+1.85 mg/dl on day
0 to 90.26+1.67 mg/dl on day 45 and to 89.20+1.70
mg/dl on day 90. This reduction was statistically non
significant between day 0 to day 45 between day 45 to
day 90 and between day 0 and day 90. The percentage
reduction from day 0 to day 90 was only 1.13%.
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Table-ll. Changes in mean fasting blood glucose from Day 0 —-day45, day 45 - day 90, day 0 —day 90 of treatment with dr1, dr2
in patients with Essential hypertension

Groups at day 0 mg/dl At day 45 At day 90 P value
mg/dl mg/dl ‘%age change
day 0-day45 day45-day90 day0-day90 day0-90
DR1 91.82+1.34 94.97+1.33 99.73+1.64 <0.01 <0.001 <0.001 0.0861
(35) (30) (30)
DR2 90.22+1.85 90.26+1.67 89.20+1.70 N.S N.S N.S -1.13%
(35) (30) (30)

Key:DR1=AtenoloIDR2= Amlodipine
Figures are in (mean + SEM)
(-) Indicates decrease in percentage.
(+) Indicates increase in percentage.
All Observations were measured in ‘mg/dl’
Figures in parenthesis indicate number of patients.

Table-lll. Comparison of DR1 and DR2 for Fasting Blood
Glucose at Day 0, Day 45 & Day 90 (table Ill)

Group Day 0 Day 45 Day 90

DR1 91.82+1.32 (35) | 94.97+1.33 | 99.73+1.64 (30)
(30)

DR2 90.22+1.85 (35) | 90.26+1.67 | 89.20+1.70 (30)
(30)

P value | N.S <0.02 <0.001

Key:DR1=AtenoloIDR2= Amlodipine
Figures are in (meantSEM
Figures in parenthesis indicate number of patients.
FBS= Fasting blood sugar

On day 0, the difference in fasting blood glucose on the
average showed very slightly different values of DR1 and
DR2 , however when tested statistically it was difference
was found to be non significant.

On day 45, the difference in FBS showed an increase in
fasting blood sugar with DR1 as compared to DR2 which
showed slight decrease in blood sugar. This difference
was statistically significant with a P Value of (< 0.02).
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Fig-1.Changes in mean fasting blood glucose on
Day 0, Day 45, and Day 90 with DR1 & DR2 in
patients with essential hypertension.

0 \ \
DR 1 DR 2
Groups

[] Dayo B Day45 [ ]| Day90

Key: DR1 = Atenolol DR2 = Amlodipine

On day 90, fasting blood sugar with DR1 showed greater
increase as compared to DR2 with statistically highly
significant difference between DR1 and DR2 in relation
to FBS (<0.001).
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DISCUSSION

Previous randomized controlled trials have inconsistently
demonstrated that the incidence of type 2 diabetes may
be potentially lowered with ACE inhibitors or calcium
channel blockers therapy and raised with beta-blocker
therapy or thiazide therapy®.

The present study demonstrates significant changes in
blood pressure with both Atenolol and Amlodipine but
showed an increase fasting blood glucose levels with
Atenolol but no significant change in fasting blood
glucose levels with Amlodipine.

The results observed in present study are in accordance
with a previous clinical trial® who have reported 28
percent greater risk of developing diabetes in patients
who were given beta blocker than among those who took
no medicine, but calcium channel antagonist was not
associated with a significant increase in the risk of
diabetes. They stated that in subjects who were taking a
thiazide diuretic, ACE inhibitor, or a calcium channel
antagonist were not at greater risk for the subsequent
development of diabetes mellitus than were their
untreated counterparts. This observation may have some
limitations regarding effects of beta blockers on glucose
metabolism as they have not mentioned the differences
between. cardio-selective or non-selective beta blockers.

The Veterans Administration Cooperative Study Group
on Antihypertensive Agents'*found that propranolol had
a hyperglycemic effect that persisted for one month after
the discontinuation of drug treatment that had lasted one
year. In the Oslo study, the fasting serum glucose
concentration in the group treated with propranolol in
combination with a thiazide diuretic was specifically
higher than that in the placebo group whereas there was
no difference in serum glucose concentrations between
a group treated only with a thiazide diuretic alone.

Groop L et al'” studied the effects of non selective
propranolol and beta 1- selective metoprolol on glucose
metabolism in hypertensive non diabetic patients
reported a small but significant increase in basal blood
glucose values at pharmacological doses of propranolol
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and metoprolol. This was in accordance with the
changes in blood glucose observed in present study
except that atenolol was used instead of metoprolol
although both are selective beta blockers.

The reason for finding the increase in blood glucose
levels in present study can be explained by statement
that treatment with beta blockers has been associated
with weight gain and with attenuation of the beta receptor
mediated attenuation of insulin by the pancreatic beta
cells™ both of which may be risk factor for diabetes.

In contrast, in a previous clinical trial”® atenolol did not
significantly affect any of the metabolic parameters
studied, thus indicating that beta-selective B-
adrenoceptors blockers have less impact on plasma
glucose and lipids than non selective ones. They also
mentioned the neutral effects of Amlodipine on lipids and
glucose levels. This is in contrast with our study in which
blood glucose were altered significantly with a rise in
serum glucose levels of 3.20 percent with atenolol after
12 weeks of study while there was no significant
changes observed in blood glucose with Amlodipine.

Our study also is in accordance with the statement of
Abernethy DR & Schwartz JB? who stated that calcium
antagonists are an option for the treatment of
hypertension associated with diabetes mellitus because
they do not adversely affect glucose metabolism, lipid
metabolism, or renal function. In our study calcium
antagonist are well tolerated and showed no significant
changes in lipid profile and blood sugar as well.

In another previous clinical trial”' the authors conclude
that in non obese, normolipidemic, glucose tolerant
hypertensive patients, blood pressure normalization with
combined therapy is feasible at no cost in terms of
undesired effects on glucose and lipid metabolism and
insulin sensitivity. The combination regime used in that
study was (Verapamil 180 mg/day + trandolapril 2mg/day
or Atenolol 50mg/day + nifedipine 20 mg/day). This is in
contrast with the present study in which we have
observed a significant increase in blood glucose levels
with atenolol but not with Amlodipine.
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In neither the treatment of Mild Hypertension study® nor
the Systolic Hypertension in the Elderly Program® was
an increased risk of hyperglycemia or diabetes found for
subjects taking beta-blockers; however acebutolol was
used in the former study and atenolol was used in
combination with a thiazide diuretic in the latter. Both of
these studies are in opposition to the changes found in
present study.

In a recent clinical trial”?, beta blocker therapy was
associated with a non statistically significant reduction in
the incidence of diabetes. This was in contrast to the
present study, though the patient in present study are
non diabetic and also the primary end point was not
development of diabetes but we found a statistically
significantincrease in fasting blood glucose with atenolol
that may contribute to development of diabetes.

CONCLUSION

Comparing the two drugs Amlodipine had no effect on
blood glucose as observed in this study and proved its
merit over atenolol in not altering one of the most
important cardiovascular risk factors in patients with
essential hypertension.

Therefore we suggest that long term clinical trials should
be conducted to evaluate the effect of cardio selective
beta blockers on blood glucose in both diabetic and non
diabetic hypertensive patients to assess their role in the
treatment of hypertension associated with diabetes.

REFERENCES

1. Carretero OA, Oparil S. Essential hypertension. Part I:
definition and etiology. Circulation. 2000; 101:329-35.

2. The sixth report of the Joint National Committee on
prevention, detection, evaluation, and treatment of
high blood pressure. Arch Intern Med.
1997;157:2413-2446.

3. World Health Organization-International Society of
Hypertension guidelines for the management of
hypertension. J Hyperten. 1999;17:151-183.

4. Haffner SM, Lehto S, Ronnemaa T, Pyorala K, Laakso M.
Mortality from coronary heart disease in subjects with

Professional Med J Dec 2007; 14(4): 627-633.

632

type 2 diabetes and in non diabetic subjects with and
without prior myocardialinfarction.N EnglJ Med.1998;
339: 229 -234.

Reaven GM, Lithell H, Landsberg L. Hypertension and
associated metabolic abnormalities—the role of
insulin resistance and the sympathoadrenal system.
N Engl J Med. 1996;334:374-81.

Ruilope LM . Morbidity and mortality in patients
randomized to double-blind treatment with a long-
acting calcium-channel blocker or diuretic in the
International Nifedipine GITS Study: Intervention as a
Goal in Hypertension Treatment (INSIGHT). Lancet.
2000; 536: 366-372.

Grossman E, Messerli FH, Goldbourt U. High Blood
Pressure and Diabetes Mellitus. Arch Intern Med. 2000;
160: 2447-2452.

Gress TW, Nieto FJ, Shahar E, Wofford MR, Brancati FL,
Atheroscle-rosis RC. Hypertension and
antihypertensive therapy as risk factors for type 2
diabetes mellitus. N Engl J Med. 2000; 342:905-912.

Hansson L, Lindholm LH, Niskanen L, Lanke J, Hedner T,
Niklason A, Luomanmaki K, Dahlof B, de Faire U, Morlin
C, Karlberg BE, Wester PO, Bjorck JE. Effect of
angiotensin-converting-enzyme inhibition compared
with conventional therapy on cardiovascular
morbidity and mortality in hypertension: the Captopril
Project (CAPPP) randomized trial. Lancet. 1999;
353:611-616.

Hollman R, Turner R, Stratton I, Cull C, Frighi V, Manley
S, Matthews D. Efficacy of atenolol and captopril in
reducing risk of Macrovacular and Microvascular
complications in type 2 diabetes: UKPDS 39. BMJ 998;
317:713-720.

Samuelsson O, Hedner T, Berglund G, Persson B,
Andersson OK, Wilhelmsen L. Diabetes mellitus in
treated hypertension: incidence, predictive factors
and the impact of non-selective beta blockers and
Thiazide diuretics during 15 years treatment of
middleaged hypertensive men in Primary Prevention
Trial Goteborg, Sweden. JHum Hypertens. 1994; 8:257-
63

Padwal R, Laupacis A: Antihypertensive therapy and
incidence of diabetes: a systemic review. Diabetes
Care. 2004: 27: 247-255.




ESSENTIAL HYPERTENSION

Niklason A, Hedner T, Niskanen L, Lanke J. Development
of diabetes is retarded by ACE inhibition
inhypertensive patients: a subanalysis of the
Captopril Prevention Project (CAPPP). J Hypertens.
2004; 22: 645-652.

Sharma AM. Beta Adrenergic receptors and weight
gain. A systemic analysis. Hypertension 2001; 37: 250-
254,

Veterans Administration Cooperative Study Group on
Antihypertensive Agents. Propranolol or
hydrochlorothiazide alone for the initial treatment of
hypertension. IV. Effect on plasma glucose and
glucose tolerance. Hyperrtension. 1985; 7: 1008-16.

Helgeland A, Leren P, Foss OP, Hjermann [, Holme |,
Lund-Larsen PG. Serum glucose levels during long
term observation of treated and untreated men with
mild hypertension: the Oslo study. Am JMed. 1984;76:
802-5.

Groop L, Totterman KJ, Harno K, Gordin A. Influence of
Beta-blocking drugs on glucose metabolism in
hypertensive, non-diabetic patients. 1983; 213: 9-14.

Struthers AD, MurphyMB, Dollery CT. Gluocse tolerance
during antihypertensive therapy in patients with

20.

21.

22.

23.

633

diabetes mellitus. Hypertension 1985; 7: 11-95-11-101.

Fogari R, Zoppi A, Malamni GD, Marasi G, Vanasia A 7
villa G. Effects of different antihypertensive drugs on
plasma fibrinogen in hypertensive patients. J Clin
Pharmac 1995; 39: 471-476

Abernethy DR, Schwartz JB. Calcium Antagonist Drugs.
N Engl J Med 1999; 341: 1447-57.

Alfredo QG, Antonio P, Demetrio C, Antonio M,
Ferdinando F, Andrea N, Ele F. Metabolic Effects of
Combined Antihypertensive Treatement in Patients
with Essential Hypertension. J Cardiovasc Pharmacol.
2002; 40(6): 916-921.

Neaton JD, Grimm RH Jr, Orineas RJ et al. treatment of
Mild Hypertension Study final results. JAMA. 1993;
270: 13-24.

Savage PJ, Pressel SL, Curb JD, et al. Influence of long
term, low dose, diuretic based, antihypertensive
therapy on glucose, lipid, uric acid, and potassium
levels in older men and women with isolated systolic
hypertension: the systolic Hypertension in the Elderly
Program. Arch Intern Med. 1998; 158: 741-51.

THE MAN IS RICHEST
WHOSE PLEASURES
ARE THE CHEAPEST

Thoreau
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