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ORIGINAL ARTICLE
A comparative study on the pleiotropic effects of Olmesartan and Telmisartan in
hypertensive patients with type 2 diabetes mellitus: A randomized, prospective,
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Abstract

Background: Hypertension and Diabetes Mellitus (DM) are common non-communicable diseases with increasing
incidence worldwide. Angiotensin Receptor Blockers (ARBs) have shown to exhibit various pleiotropic effects. Aim
and Objectives: To compare the pleiotropic effects of Olmesartan and Telmisartan in hypertensive patients with type 2
DM. Material and Methods: A randomized, prospective, open labelled, parallel group, hospital based study was
conducted among 66 hypertensive patients with type 2 DM. Patients were randomized into 2 groups (Olmesartan,
Telmisartan) of 33 each. Baseline metabolic & renal parameters were recorded and reassessed after 12 weeks. Results:
Statistically significant reduction in HbA 1c (Olmesartan, p =0.005; Telmisartan p <0.001) was seen in both the drugs.
Telmisartan showed significant decrease in Total Cholesterol (TC), Low-density Lipoprotein Cholesterol (LDL-C)
and statistically significant increase in High-density Lipoprotein Cholesterol (HDL-C) (p = <0.001, 0.001, 0.032
respectively). Olmesartan showed significant reduction in Urine Albumin-to-Creatinine Ratio (UACR) (p = 0.02).
However, when both the groups were compared, none of the parameters showed statistical significance. Conclusion:
Lipid and glucose parameters improved better with Telmisartan, whereas Olmesartan showed better renoprotection.
Physicians can choose preferred ARB depending upon various associate conditions.
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Introduction

Modernization of lifestyle, leading to adoption of
harmful practices such as smoking, unhealthy diet,
and reduced physical activity, is leading to
overweight/obesity, elevated blood sugar levels,
and increased blood pressure [1]. Hypertension
(HTN) and Diabetes Mellitus (DM) are common
non-communicable diseases with their incidence
increasing worldwide. They frequently co-exist in
many individuals. HTN is two times more
common in patients with DM than those who are
not. Patients with DM more commonly present
with isolated systolic hypertension. They are also
more resistant to treatment [2]. Raised blood

pressure and hyperglycaemia are independent risk
factors for cardiovascular, cerebrovascular, and
renal disease, resulting in increased morbidity and
mortality [3-4]. Both serve as potential risk factors
for one another, and each pathophysiological
disease entity exacerbate the other. The activation
of Renin-Angiotensin- Aldosterone System
(RAAS) plays a pivotal role in pathogenesis of
HTN and DM. It causes vasoconstriction, salt, and
water retention; which increases blood pressure.
Angiotensin II decreases the pancreatic blood flow,
which impairs the insulin secretion. It also causes
insulin resistance by interfering with insulin
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signalling pathway [5]. In addition, chronic
activation of the RAAS leads to progression of
atherosclerosis, causing micro and macrovascular
complications [6]. Hence early intervention with
agents that decrease RAAS activation helps in
reducing complications. So, the drugs that block
RAAS are the first line drugs, in the management
of HTN with T2DM [7]. Angiotensin Receptor
Blockers (ARBs) are a unique class of
antihypertensive agents that selectively block
Angiotensin II type 1 (AT1) receptors, thereby
inhibit RAAS and subsequently lowers the blood
pressure [8]. ARBs have shown to exhibit
pleiotropic effects like antioxidant, antiplatelet,
antiatherogenic, antifibrillatory, antiproteinuric
and hypouricemic actions [9-10]. However, all
ARBs do not show similar effect on metabolic and
renal parameters. Olmesartan has shown to delay
or prevent microalbuminuria in type 2 diabetes
patients [11], whereas Telmisartan improves
insulin resistance by partial activation of the
Peroxisome Proliferator-Activated Receptor
gamma (PPAR-y) [12-13].

To our best knowledge, only one study was
conducted in Indian population comparing the
pleiotropic effects of Telmisartan and Olmesartan
in hypertensive patients with Metabolic Syndrome
(MetS) where Telmisartan was shown to be more
effective [14]. In our study, we included newly
diagnosed hypertensive patients with T2DM.

The objectives of the study were to study and
compare the effects of Olmesartan and Telmisartan
on lipid profile, Fasting Blood Sugar (FBS),
Glycated Hemoglobin (HbA1c) and renal parame-
ters; and to assess the efficacy of Olmesartan and
Telmisartan in reduction of blood pressure.

Material and Methods

This was arandomized, prospective, open labelled,
parallel group, hospital based study conducted at
GSL Medical College and General Hospital,
Rajamahendravaram, Andhra Pradesh. Study was
carried out for a period of 6 months from January
2017 to June 2017. Study participants were recrui-
ted from those attending Outpatient Department
(OPD) of General Medicine. Institutional Ethics
Committee approval was obtained. All the study
participants were explained about the nature,
purpose, procedure of the study and anticipated
risks and benefits. Informed consent was taken
from each participant prior to the commencement
of'the study.

Newly diagnosed hypertensive patients (SBP
between 140-159 mm of Hg and DBP 90-99 mm of
Hg), aged between 18 to 60 years, with associated
T2DM of < lyear duration, on Metformin 500 mg
OD; were included in the study. Systolic Blood
Pressure (SBP) = 160 mm of Hg and/or Diastolic
Blood Pressure (DBP) = 100 mm of Hg, secon-
dary hypertensive patients, HbAlc > 7, pregnant
and lactating mothers, serum creatinine above 2
mg/dl, diabetic retinopathy, diabetic neuropathy,
patients with recent MI and severe hepatic disease
were excluded.

Demographic data and laboratory investigations
[FBS, HbAlc, fasting lipid profile, serum
creatinine and Urine Albumin-to-Creatinine Ratio
(UACR)] were recorded in case record form. Body
Mass Index (BMI) was calculated using the
formula, (BMI = weight in kg/height in square
meters). Blood pressure was recorded using
mercury sphygmomanometer.
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Sample size was calculated using statistical
superiority design, the formula:

2
Zl_g+zl—ﬂ
N=2 x 25 X §

Sample size of 30 was required in each group to get
an expected mean difference (0) of 0.5 in HbA1¢%
where type 1 error/ a=0.05; type Il error/ = 0.20;
S =0.7% Standard Deviation (SD) obtained from
previous study [15]. An additional three parti-
cipants were added to each group to account for
any potential dropouts or lost-to-follow-up
subjects during the study. A total of 66 participants
were randomly divided into two groups of 33 each
by computer generated list of random numbers.
One group received Tab Olmesartan 20 mg and the
other received Tab Telmisartan 40 mg. Study
participants were instructed to take the drug once a
day in the morning after breakfast. Clinical &
biochemical parameters were re-evaluated at the
end of 12" week. Serious adverse drug reactions if
any, reported by the patients or observed by the
investigator were recorded.

Statistical analysis was performed by using
Statistical Package for Social Sciences (SPSS)
version 20.0 (SPSS Inc, Chicago, Illinois, USA)
and MS-Excel 2010 (Microsoft corporation,
Washington DC, USA). All the descriptive
statistics were presented in the form of Mean + SD
and percentages. Unpaired student t-test was used
to compare the means of two independent groups
1.e., between Telmisartan and Olmesartan; paired
t-test to compare the means within the group i.e.,
before and after treatment. Value of p < 0.05 was
considered statistically significant.

Results

One-hundred-sixty-eight T2DM patients who
were newly diagnosed with hypertension were
screened. One-hundred-two patients who did not
satisfy the inclusion and exclusion criteria were
excluded from the study. A total of 66 participants
were randomly divided into two groups of 33
each. Three patients in Olmesartan group and 4
patients in Telmisartan group were lost to follow
up. Upon enquiry, two participants in each group
relocated, two in the Telmisartan group sought
treatment elsewhere, and one in the Olmesartan
group did not respond (Figure 1).

The mean age in years of study participants was
47.97 £+ 7.38 in Olmesartan group and 47.38 + 6.44
in Telmisartan group. Mean BMI was 26.5 +2.10
kg/m’ and 26.72 £ 2.26 kg/m’ in Olmesartan and
Telmisartan groups respectively. The baseline
demographic and clinical characteristics were
depicted in Table 1. At baseline, there was no
statistically significant difference between the
groups for all the parameters, except for HbAlc (p
= 0.012). At the end of the 12" week, the mean
decrease in BMI from baseline in the Olmesartan
group was 0.8 kg/m?, and 1.72 kg/m? in Telmisartan
group. These changes were statistically significant
in both groups. There was a statistically significant
decrease in SBP pressure from baseline, in both the
study groups; (Olmesartan: 23 mm of Hg and
Telmisartan: 19.79 mm of Hg) Similarly, both the
groups exhibited a statistically significant decrease
in the mean DBP; (Olmesartan: 15.20 mm of Hg
and Telmisartan: 13.58 mm of Hg).

Only Telmisartan showed statistically significant
decrease in mean FBS (p < 0.001). Significant
decrease in mean HbAlc was seen with both the
drugs (Olmesartan 0.11%, and Telmisartan 0.3%).
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Regarding renal parameters, the Olmesartan
group showed a statistically significant decrease
in the mean serum creatinine (p = 0.016), which
was not observed in the Telmisartan group.
Similar results were seen for the UACR, where
only Olmesartan (p = 0.02) showed statistically
significant decrease in mean values.

Change in lipid parameters from base line to 12
week were shown in Table 2. In Olmesartan group,
only HDL-C showed statistically significant

increase (p = 0.006), whereas, in Telmisartan
group, TC, LDL-C, HDL-C, showed statistical
significance (p = < 0.001, 0.001, 0.032 respecti-
vely), where TC, LDL-C values were decreased
and HDL-C value increased. No serious adverse
events were found in both the study groups. At the
end of 12" week, when the mean difference of both
the groups were compared, none of the parameters
showed statistical significance.

Assessed for eligibility

(n=168)

=
-5}
E Excluded (n = 102)
e
=
=

Randomized (n = 66)
=
£ Allocated to Allocated to
§ Olmesartan Telmisartan
= =33 =33
= (n=33) (n=33)
o
=
E Lost to follow up =3 Lost to follow up =4
g
2 Analyzed (n = 30) Analyzed (n = 29)
7; Excluded from analysis (n = 0) Excluded from analysis (n = 0)
<

Figure 1: Concert diagram showing the flow of participants through each stage of randomized trial
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Table 1: Baseline demographic and clinical characteristics

Variables Olmesartan Telmisartan D
(n=30) (n=29)
Male n (%) 19 (63.3) 17 (58.6)
Female n (%) 11 (36.6) 12 (41.4)
Age (Years) Mean = SD 47.97 +£7.38 47.38+6.44 0.746
BMI (kg/m’) 26.5+2.10 26.72 £2.26 0.783
Mean duration of DM in month 7.0+2.37 6.76 £1.59 0.650
SBP (mm of Hg) 151 +£8.03 150.28 +7.45 0.721
DBP (mm of Hg) 94.07 £ 6.87 93.45+7.13 0.736
FBS (mg/dl) 118.93 +13.62 | 120.79 £ 13.96 0.607
HbAlc (%) 6.22 +0.88 6.74 £0.53 0.012
Serum Creatinine (mg/dl) 1.04 £0.39 1.01 £0.37 0.72
UACR (mg/gm) 30.10+13.24 | 30.76 = 14.66 0.857
TC (mg/dl) 189.16 +30.03 | 200.31 +22.09 0.111
LDL (mg/dl) 113.86 £19.88 | 119.17 + 14.64 0.249
Lipid Profile | HDL (mg/dl) 42.93 £6.55 43.44 +7.89 0.786
TG (mg/dl) 159.53 £43.48 | 159.41 £45.86 0.992
VLDL (mg/dl) | 38.23+£15.70 | 41.17+16.84 0.491

BMI: Body Mass Index, SBP: Systolic Blood Pressure, DBP: Diastolic Blood Pressure , FBS: Fasting Blood Sugar,
HbAlc: Gylcated Hemoglobin, UACR: Urine Albumin-To-Creatinine Ratio, TC: Total Cholesterol,

LDL: Low-Density Lipoprotein, HDL: High-Density Lipoprotein, TG: Triglycerides, VLDL: Very Low-Density Lipoprotein.
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Discussion

According to the Eighth Joint National Committee
(JNC 8) guidelines, angiotensin receptor blockers
are one of the first line drugs for hypertension [16].
Both Olmesartan and Telmisartan, showed
statistically significant decrease in systolic as well
as diastolic blood pressure (p <0.001). When both
the drugs were compared, the difference was not
statistically significant. Studies conducted by Arao
et al. and Uday et al., showed similar results [17-
18]. All ARBs improve insulin resistance by their
inhibitory effects on AT1 receptors [19]. In our
study there was a statistically significant reduction
in HbAlc with both the groups (Olmesartan
p=0.005, Telmisartan p < 0.001). ARBs have
shown to prevent the new-onset diabetes more
effectively than other class of anti-hypertensives
[18]. The mean reduction in HbA1¢ was more with
Telmisartan group compared to Olmesartan (0.3 vs
0.11) which may be due to the additional PPAR-
y—activating effect of Telmisartan improving
insulin sensitivity [20-21]. But the difference was
not statistically significant (p = 0.094)
Angiotensin II enhances the production of
Endothelin-1 (ET-1), which is a potent endothelial
growth-promoting and vasoconstrictor peptide.
This has been shown to play a key role in promo-
ting proteinuria [21]. ARBs combine with
AT lreceptors and block the action of angiotensin
I, which helps in reducing urinary albumin
excretion [23]. Statistically significant decrease in
serum creatinine (p = 0.016) and UACR (p =
0.023) was seen only with Olmesartan group. This
is in line with other studies which showed the same
[11, 24]. Olmesartan has a double-chained domain
consisting of carboxyl and hydroxyl groups, which

has high affinity with the AT1 compared to other
ARBs; thereby providing better renoprotection
[23].

Patients with diabetes and hypertension frequently
have dyslipidaemia, which is an important risk
factor for cardiovascular disease. In Olmesartan
group, HDL-C showed statistically significant
increase (p = 0.006) after treatment. Statistical
significance was not seen with other lipid para-
meters. This is similar to the study conducted by
Arao et al. where a significant increase of HDL-C
was seen with Olmesartan treatment [17].
However, a study conducted by Fliser ez al. showed
no significant changes in all the lipid parameters
after 6 weeks of Olmesartan administration [25].
This might be due to the difference in the study
duration. In the Telmisartan group, there was a
statistically significant decrease in TC (p < 0.001)
and LDL-C (p = 0.001), while HDL-C (p = 0.032)
exhibited a statistically significant increase.
Various other studies also showed favourable
effect of Telmisartan on lipid profile [26-30].
Telmisartan may have hepatic partial PPAR-a
agonist activity which increases lipoprotein lipase
expression. This study has some potential
limitations. It was an open-label study, increasing
the risk of bias. The study was also conducted in a
small population and the duration of the study was
relatively short.

Conclusion

Telmisartan showed more favourable effects on
lipid and glucose metabolism. Olmesartan showed
better renoprotection. However, both the drugs
were effective in decreasing blood pressure. Based
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on this study results, clinicians may prefer Telmi-
sartan in hypertensive patients having dyslipi-
daemias and hyperglycaemia; whereas Olmesartan
may be preferred inpatients with abnormal renal
parameters.

Acknowledgements

We are thankful to the study participants who
voluntarily took part in the study. We also
acknowledge the support provided by Department
of General Medicine, GSL Medical College &
General Hospital, Rajamahendravaram.

References

1. Bodhare T, Bele S, Murugvel H, Anto JV. Prevalence
and risk factors of hypertension, overweight and
obesity among school children in Madurai, Tamil Nadu:
A cross sectional study. J Krishna Inst Med Sci Univ
2021;10(3):74-81.

2. Gyberg V, De Bacquer D, De Backer G, Jennings C,
Kotseva K, Mellbin L, et al. Patients with coronary
artery disease and diabetes need improved management:
a report from the EUROASPIRE IV survey: a registry
from the Euro Observational Research Programme of
the European Society of Cardiology. Cardiovasc
Diabetol 2015;14:133.

3. Punna S, Kodudula S, Karthik VN. Adherence to
antihypertensive medications and its determinants
among adult hypertensive patients. J Krishna Inst Med
Sci Univ2022; 11(4):1-9

4. Lago RM, Singh PP, Nesto RW. Diabetes and
hypertension. Nat Clin Pract Endocrinol Metab 2007,
3(10):667.

5. Goossens GH. The renin-angiotensin system in the
pathophysiology of type 2 diabetes. Obes Facts 2012;
5(4):611-624.

6. Akhrass PR, McFarlane SI. Telmisartan and
cardioprotection. Vasc Health Risk Manag2011;7:677-
83.

7. Ganesh J, Viswanathan V. Management of diabetic
hypertensives. Indian J Endocrinol Metab 2011;15
Suppl 4(Suppl4):S374-S379.

8. Sabbah ZA, Mansoor A, Kaul U. Angiotensin receptor
blockers - advantages of the new sartans. J Assoc
Physicians India2013;61(7):464-470.

9. Toth PP. Pleiotropic effects of angiotensin receptor
blockers: addressing co morbidities by optimizing
hypertension therapy. J Clin Hypertens 2011;
13(1):42-51.

10. Hou FF, Zhou QG. Optimal dose of angiotensin-
converting enzyme inhibitor or angiotensin II receptor
blocker for renoprotection. Nephrology (Carlton)
2010; 15 (Suppl 2):57-60.

11. HallerH, Ito S, Izzo JL Jr, Januszewicz A, Katayama S,
Menne et al. Olmesartan for the delay or prevention of
microalbuminuria in type 2 diabetes. N Eng J Med
2011;364(10):907-917.

12. Schupp M, Janke J, Clasen R, Unger T, Kintscher U.
Angiotensin 1 receptor blockers induce peroxisome
proliferator-activated receptor gamma activity.
Circulation2004; 109(17): 2054-2057.

13. de Luis DA, Conde R, Gonzalez-Sagrado M, Aller R,
Izaola O, Duenas A, et al. Effects of telmisartan vs
olmesartan on metabolic parameters, insulin resistance
and adipocytokines in hypertensive obese patients.
Nutr Hosp 2010; 25(2):275-279.

14. Anand VPR, PriyaK, Srivastava P, Paul D. To compare
the pleiotropic effects of Telmisartan and Olmesartan
in hypertensive patients with metabolic syndrome
based on ATP I criteria. [OSR J Pharm 2013; 3(1): 59-
67.

15. SasakiT,Noday, YasuokaY, Irino H, Abe H, Adachi H,
et al. Comparison of the effects of Telmisartan and
Olmesartan on home blood pressure, glucose, and lipid
profiles in patients with hypertension, chronic heart
failure, and metabolic syndrome. Hypertens Res 2008;
31(5):921-929.

16. Hernandez-Vila E. A review of the JNC 8 Blood
Pressure Guideline. Tex Heart Inst J 2015;42(3):226-
228.

17. Arao T, Okada Y, Mori H, Nishida K, Tanaka Y.
Antihypertensive and metabolic effects of high-dose
olmesartan and telmisartan in type 2 diabetes patients
with hypertension. EndocrJ2013;60(5):563-570.

18. Jadhav UM, Kulkarni A. Comparative efficacy of
angiotensin receptor antagonist Olmesartan and
Telmisartan on morning blood pressure surge in
hypertension. JAm Soc Hyperten2016;10(4):19-38.

19. Jandeleit-Dahm KA, Tikellis C, Reid CM, Johnston CI,
Cooper ME. Why lockade of the renin-angiotensin
system reduces the incidence of new-onset diabetes. J
Hypertens2005;23(3): 463-473.

© Journal of Krishna Institute of Medical Sciences University 120



JKIMSU, Vol. 12, No. 3, July-September 2023

Vineela Karthik N et al.

20.

21.

22,

23.

24,

25.

Benson SC, Pershadsingh HA, Ho CI, Chittiboyina A,
Desai P, Pravenec M, et al. Identification of telmisartan
as a unique angiotensin II receptor antagonist with
selective PPARgamma- modulating activity.
Hypertension2004;43(5): 993-1002.

Pershadsingh HA, Kurtz TW. Insulin-sensitizing
effects of telmisartan: implications for treating insulin-
resistant hypertension and cardiovascular disease.
Diabetes Care2004;27:1015.

Barton M. Reversal of proteinuric renal disease and the
emerging role of endothelin. Nat Clin Pract Nephrol
2008;4(9):490-501.

Ono T, Sanai T, Miyahara Y, Noda R. Olmesartan is
more effective than other angiotensin receptor
antagonists in reducing proteinuria in patients with
chronic kidney disease other than diabetic
nephropathy. Curr Ther Res Clin Exp 2013;74:62-67.
Menne J, Ritz E, Ruilope LM, Chatzikyrkou C, Viberti
G, Haller H. The randomized olmesartan and diabetes
microalbuminuria prevention (ROADMAP)
observational follow up study: benefits of RAS
blockade with Olmesartan treatment are sustained after
study discontinuation. J Am Heart Assoc 2014;3(2):
810.

Fliser D, Buchholz K, Haller H. EUropean Trial on
Olmesartan and Pravastatin in Inflammation and
Atherosclerosis (EUTOPIA) Investigators.
Antiinflammatory effects of angiotensin II subtype 1
receptor blockade in hypertensive patients with
microinflammation. Circulation 2004; 110(9):1103-
1107.

26.

27.

28.

29.

30.

Derosa G, Cicero AF, Bertone G, Piccinni MN, Fogari
E, Ciccarelli L, et al. Comparison of the effects of
Telmisartan and Nifedipine in gastrointestinal
therapeutic system on blood pressure control, glucose
metabolism, and the lipid profile in patients with type 2
diabetes mellitus and mild hypertension: a 12 month,
randomized, double blind study. Clin Ther 2004; 26(8):
1228-1236.

Negro R, Formoso G, Hassen H. The effects of
Irbesartan and Telmisartan on metabolic parameters
and blood pressure in obese, insulin resistant,
hypertensive patients. J Endocrinol Invest 2006; 29(1):
957-961.

Derosa G, Ragonesi PD, Mugellini A, Ciccarelli L,
Fogari R. Effects of Telmisartan compared with
Eprosartan on blood pressure control, glucose
metabolism and lipid profile in hypertensive, type 2
diabetic patients: a randomized, double-blind, placebo-
controlled 12-month study. Hypertens Res 2004;27(7):
457-64.

Derosa G, Fogari E, D'Angelo A, Cicero AF, Salvadeo
SA, Ragonesi PD, ef al. Metabolic effects of
telmisartan and irbesartan in type 2 diabetic patients
with metabolic syndrome treated with rosiglitazone. J
Clin Pharm Ther2007;32(3):261-268.

Inoue T, Morooka T, Moroe K, Ikeda H, Node K. Effect
of telmisartan on cholesterol levels in patients with
hypertension - Saga Telmisartan Aggressive Research
(STAR). Horm Metab Res 2007;39(5):372-376.

"Author for Correspondence:

How to cite this article:

Dr. Vineela Karthik N, Department of Pharmacology,
Bhaskar Medical College Moinabad, Ranga Reddy,
Hyderabad-500075, Telangana

Email: vinny.naguri@gmail.com Cell: 9603942080

1 Submitted: 14-Mar-2023 Accepted: 18-May-2023 Published: 01-July-2023 |

Vineela KN, Kodudula S, Sindhu P, Srisangeetha G. A
comparative study on the pleiotropic effects of
Olmesartan and Telmisartan in hypertensive patients
with type 2 diabetes mellitus: A randomized, prospective,
open labelled, hospital based study. J Krishna Inst Med
Sci Univ2023;12(3):113-121

© Journal of Krishna Institute of Medical Sciences University 121



