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Abstract
Due to an epidemic of risk factors, such as hypertension, and an increase in life expectancy, 
cardiovascular disease (CVD) has an overwhelming morbidity and mortality burden worldwide.
Various treatment options are available to disrupt pathophysiological processes along the cardio-
vascular continuum by focusing on distinct regions of the renin-angiotensin-aldosterone system 
(RAAS). As a RAAS inhibition, angiotensin-converting enzyme (ACE) inhibitors and angiotensin 
receptor blockers (ARBs) are recommended fi rst-line treatments for hypertension and CVD. Both 
ACE inhibitors and ARBs prevent CVD by lowering blood pressure (BP). Furthermore, a number 
of studies have shown that RAAS blockade can lower cardiovascular risk in ways that go beyond 
what could be predicted from lowering blood pressure alone.
However, the ARBs are not all equally eff ective. Telmisartan is a long-lasting ARB that eff ectively 
controls BP over the full 24-hour period. In high cardiovascular risk patients, telmisartan redu-
ces cardiovascular events in a manner comparable to that of the ACE inhibitor ramipril beyond 
lowering blood pressure alone, but with better tolerability.
Research points to possible benefi ts for adipose tissue activity, neurovascular function, and en-
hancements in glucose and lipid metabolism. According to several studies, telmisartan has par-
tial peroxisome proliferator-activated receptor gamma (PPARγ) agonist activity, which improves 
insulin resistance in diabetic patients by modifying adipokine levels.
The combination of telmisartan and indapamide as metabolically neutral diuretic has an additio-
nal positive antihypertensive as well as cardioprotective eff ects.
In addition to reviewing current CVD management guidelines, this article will examine important 
clinical trial and clinical practice data that assess the role of telmisartan/indapamide in CVD.
Keywords: arterial hypertension, angiotensin II receptor blocker, telmisartan, cardiovascular 
risk.
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INTRODUCTION

Arterial hypertension is a leading factor in 
the global disease burden yet control of the 
condition remains inadequate (1). The ini-
tiation of antihypertensive therapy should 
be guided by blood pressure measurements 
and the presence of elevated atherosclerotic 
cardiovascular disease (CVD) risk. First-line 
pharmacologic management for hypertensi-
on typically includes an angiotensin-conver-
ting enzyme inhibitor (ACE-I) or angiotensin 
receptor blocker (ARB), combined with thi-
azide or thiazide-like diuretic and/or a calci-
um channel blocker. Dosages of these me-
dications should be titrated based on both 
offi  ce and home systolic and diastolic blood 
pressure readings to achieve a target systo-
lic blood pressure (SBP) and diastolic blood 
pressure (DBP) of <130/80 mm Hg for tre-
ated individuals with the use of fi xed-dose 
single-pill combination treatment (1, 2).

The choice of therapy should be in accor-
dance with the systolic and diastolic function 
of the left ventricular heart, renal and liver 
function, the presence of comorbidities, pri-
marily diabetes mellitus, all with the goal of 
impacting primary and secondary prevention 
of cardiovascular events (3). The selection of 
pharmacological agents should be based on 
the pharmacokinetic and pharmacodynamic 
properties of the drug, with careful conside-
ration of the atherosclerotic process throu-
ghout the entire body, including its eff ects on 
cerebral and renal circulation (4).

The most recent international guidelines 
recommend using ACEIs or ARBs in pati-
ents with coexisting microalbuminuria, re-
nal dysfunction, and chronic kidney disea-
se (CKD), as well as those with metabolic 
syndrome, diabetes mellitus (DM), atheros-
clerosis, chronic stable angina, a history of 
myocardial infarction (MI), atrial fi brillation 
(AF), and heart failure (HF) (1, 5, 6).

Angiotensin Receptor Blockers

Guidelines recommend both angiotensin 
receptor blockers (ARBs) and ACE (angi-

otensin-converting enzyme) inhibitors as 
fi rst-line treatments for hypertension. ACE 
inhibitors and ARBs did not diff er statisti-
cally signifi cantly in their eff ects on AMI, 
HF, stroke, or composite CVEs; however, 
ARBs exhibited a better safety profi le with 
reduced risks for cough, GI bleeding, an-
gioedema, and acute pancreatitis (3). ACE-
Is are less likely to be tolerated than ARBs, 
besides that ARBs were shown to reduce 
withdrawal due to adverse eff ects. For pati-
ents unable to tolerate ACEI therapy due to 
side eff ects such as a cough or angioedema, 
ARBs are recommended as an alternative. 
The currently available angiotensin recep-
tor blockers include azilsartan, candesartan, 
eprosartan, irbesartan, valsartan, losartan, 
telmisartan, and olmesartan (3).

Telmisartan

Telmisartan is indicated for treatment of ar-
terial hypertension and for reducing cardio-
vascular mortality in adults with risk factors 
for serious cardiovascular events, especially 
in those who do not tolerate angiotensin-
converting enzyme inhibitors (ACEIs) (3). 
Additionally, it is utilized for the preventi-
on of stroke and myocardial infarction (3). 
Telmisartan acts by selectively blocking the 
binding of angiotensin II to AT1 receptors, 
resulting in vasodilation, decreased aldoste-
rone production, and reduced sodium and 
water retention (7). Its long biological half-
life allows for sustained 24-hour blood pre-
ssure control with a once-daily dosing regi-
men (8). At an 80 mg dose, telmisartan’s 
antihypertensive effi  cacy is comparable to 
amlodipine and signifi cantly superior to ena-
lapril and ramipril (9).

Unlike ACE inhibitors, telmisartan does not 
inhibit angiotensin-converting enzyme (ki-
nase II), which is responsible for the degra-
dation of bradykinin. As a result, it does not 
induce bradykinin-mediated side eff ects, 
such as persistent cough (10). Beyond its 
antihypertensive eff ects, telmisartan off ers 
additional cardiovascular benefi ts, including 
a reduction in the risk of myocardial infarcti-
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on and a decrease in left ventricular hyper-
trophy (11). In terms of renal function, it 
eff ectively lowers blood pressure and redu-
ces proteinuria, particularly in patients with 
diabetic nephropathy (12).

Several studies have indicated that telmi-
sartan possesses partial peroxisome proli-
ferator-activated receptor gamma (PPARγ) 
agonist activity, which modulates adipokine 
levels to improve insulin resistance in diabe-
tic patients. Furthermore, there is a growing 
body of evidence that activators of PPARγ-
gamma exert anti-infl ammatory, anti-oxida-
tive and anti-proliferative eff ects on vascu-
lar wall cells, thus decreasing the risks for 
atherosclerosis. This may provide additional 
therapeutic benefi ts for conditions such as 
diabetes mellitus, obesity, and hyperlipide-
mia, without the safety concerns typically 
associated with full PPARγ agonists (13).

Additionally, indapamide that comes in a 
single-pill combination with telmisartan has 
positive metabolic eff ects. Because it has 
less of an eff ect on glucose tolerance and 
lipid metabolism than some other diuretics, 
it is a good choice for patients with metabo-
lic issues like diabetes or dyslipidemia (14).

Consequently, a fi xed-dose combination of 
telmisartan and indapamide may be a viable 
alternative for managing hypertension and 
all components of metabolic syndrome (13).

These pleiotropic eff ects position the tel-
misartan and indapamide combination as 
a promising therapeutic approach, off ering 
comprehensive cardiovascular management 
beyond blood pressure control. This combi-
nation has been shown to decrease fasting 
plasma glucose (FBG), fasting plasma insu-
lin, homeostasis model assessment (HOMA) 
index, and triglyceride (TG) levels (14).

Among angiotensin receptor blockers 
(ARBs), telmisartan has the longest duration 
of action, providing 24-hour blood pressure 
control. This extended eff ect is crucial, as 
the incidence of acute myocardial infarction 
and other cardiovascular events exhibits cir-
cadian variation, with higher incidence ob-
served during the morning (15).

With multiple benefi ts for all elements of the 
metabolic syndrome, such as obesity, diabe-
tes mellitus, hypertension, and hyperlipide-
mia, telmisartan may therefore be regarded 
as a multi-useful therapeutic option.

INDICATIONS

The indications based on clinical studies that 
evaluated the use of telmisartan are presen-
ted in Table 1.

TELMISARTAN AND INDAPAMIDE IN 
METABOLIC SYNDROME

Telmisartan, a partial peroxisome proliferati-
on-activator receptor gamma (PPARγ) ago-
nist, is useful in prevention and treatment of 
type 2 diabetes mellitus because it can im-
prove insulin sensitivity and decrease ecto-
pic fat deposition (14). Data from numerous 
recent studies suggest that the AT-1 agonist 
telmisartan, either as a result of its AT-1 an-
tagonistic and/or PPARγ agonistic properties, 
may also have benefi cial metabolic eff ects 
including improvements in glucose and lipid 
profi les, adipokine levels and/or fat distribu-
tion and body weight (16-19).

Peng et al. demonstrated in a study invol-
ving 221 patients that the combination of 
telmisartan and indapamide has an eff ect 
on the incidence rate of metabolic syndro-
me (14). Weidmann showed that indapami-
de did not signifi cantly impact glucose and 
lipid metabolism (16). Imenshahidi et al. 
suggest that telmisartan is eff ective in pre-
venting and improving metabolic syndrome, 
and this well-tolerated drug can be strongly 
recommended for treating various compo-
nents of metabolic syndrome (16-19).

Telmisartan’s ability to lower blood sugar 
has been attributed to a variety of mechani-
sms. One of these thought-to-be mechani-
sms is antioxidant activity. Another way tel-
misartan helps to restore insulin resistance 
is by reducing the infl ammatory response in 
adipose tissue (13).
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Study Sample Methodology Findings

The Ongoing Telmisar-
tan Alone and in Com-
bination with Ramipril 
Global Endpoint Trial 
(ONTARGET) (15)

25,620 pts
HTN with coronary, 

peripheral,
or cerebrovascular
disease or diabetes
with end-organ da-

mage

Prospective, randomized
4.7 years

Subgroup: Telmisartan 80 
mg/day

vs ramipril 10 mg/day

Mean blood pressure was lower in telmisartan group 
than in ramipril group.

Telmisartan 80 mg was as eff ective as ramipril 10 mg 
in preventing new-onset diabetes in patients at high 

vascular risk.
Telmisartan was equivalent to ramipril in patients 

with vascular disease or high-risk diabetes and was 
associated with less angioedema.

The Telmisartan Ran-
domised AssessmeNt 
Study in ACE iNtolerant 
subjects with cardiovas-
cular Disease (TRAN-
SCEND) (15)

5926 pts
Intolerance to ACE

inhibitors + coronary,
peripheral, or

cerebrovascular
disease or diabetes
with end-organ da-

mage

Prospective, randomized

4.7 years
Telmisartan 80 mg/day

vs placebo

Patients who could not tolerate ACE inhibitors res-
ponded well to telmisartan.

Telmisartan 80 mg was more eff ective than placebo 
in LVH reduction.

The group taking telmisartan experienced a 37% 
decrease in new-onset LVH.

Telmisartan modestly reduces the risk of the com-
posite outcome of cardiovascular death, myocardial 

infarction, or stroke.

Telmisartan to Prevent 
Recurrent Stroke
(PRoFESS) (17)

20,332 pts
Age 50 years + recent 
ischemic stroke (120 

days)

Prospective, randomized

2.5 years
80 mg/day vs placebo

Signifi cant advantage for stroke and cardiovascular 
events was seen after 6 months (considerable time 

may be necessary to modify the atherosclerotic 
process).

The prospective, rando-
mized investigation of 
the safety and effi  cacy 
of telmisartan versus ra-
mipril using ambulatory 
blood pressure monito-
ring (PRISMA I) (18)

801 patients with 
mild-to-moderate 

hypertension

Prospective, randomized
telmisartan 80 mg for 14 

weeks or ramipril 5 mg for 
8 weeks and then force 

titrated to ramipril 10 mg 
for the last 6 weeks.

Telmisartan is much more eff ective than ramipril at 
lowering blood pressure over the course of the 24-

hour dosage period, especially in the fi nal six hours, 
when there is a higher chance of cerebro- and cardio-

vascular events.
Both drugs were well tolerated, although ramipril was 

associated with a higher incidence of cough.

Sanchez Muñoz-Torrero 
JFS et al. (12)

42 patients Homeosta-
tic model assessment–
insulin resistance (HO-
MA-IR) in hypertensive 

subjects with MS

Cytokines and metabolic 
parameters were analyzed 
before and after treatment 

with telmisartan

Telmisartan treatment reduced HOMA-IR by 35%.
In MS patients with low serum cytokine levels, 

telmisartan had more positive eff ects on glucose 
homeostasis.

Jie Peng et al. (14)

221 subjects with 
high-normal blo-
od pressure were 

randomly assigned to 
telmisartan, 213 to 
indapamide and 230 

to placebo

Prospective
3 years

Metabolism changes espe-
cially in abdominally obese 

individuals

The intervention for high-normal blood pressure 
with telmisartan and indapamide reduced the risk of 
metabolic syndrome Telmisartan was more eff ective, 
whereas indapamide had better pharmacoeconomic 

benefi ts.

Telmisartan vs. Ramipril 
in Renal Endothelial 
Dysfunction (TRENDY) 
(19)

87 patients
HTN with type 2 

diabetes

Prospective
Randomised

Telmisartan vs ramipril
adiponectin levels

at baseline and following 9 
weeks treatment

There was a signifi cant increase in adiponectin levels 
in the telmisartan but not in the ramipril group.

Dragos Vinereanu et 
al. (30)

56 patients (57 ± 9 
years, 52% men) with 

mild-to-moderate 
hypertension and type 

2 diabetes

Prospective, randomi-
zed compare the eff ects 
of 2 types of diuretics, 

indapamide and hydrochlo-
rothiazide, on ventricular 
and arterial functions in 

patients with hypertension 
and diabetes

Indapamide improved measures of endothelial and 
arterial functions and increased longitudinal left ven-
tricular function compared with hydrochlorothiazide.

Table 1. Telmisartan in clinical trials

ACEI, angiotensin-converting enzyme inhibitor; HTN, hypertension; LVH, left ventricular hypertrophy; HOMA-IR, homeostatic 
model assessment–insulin resistance; MS, metabolic syndrome.

In a double-blind, randomized study, 
hypertensive patients with metabolic syn-
drome showed improvements in fasting 
glucose, plasma insulin, insulin resistance, 
glycosylated hemoglobin insulin, and ho-

meostasis after administration 80 mg/day 
of telmisartan for three months; however, 
administration of 50 mg/day of losartan did 
not demonstrate any appreciable positive 
eff ects in this study (16-19).
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Telmisartan was found to signifi cantly lower 
serum insulin levels in 36 patients with meta-
bolic syndrome and hypertension. The HOMA-
IR model (homeostasis model assessment of 
insulin resistance) was also used in this study 
to measure insulin resistance, and the results 
demonstrated that telmisartan signifi cantly 
reduces insulin resistance (18, 19).

Apart from the mechanisms common to 
other ARBs, telmisartan also uses other 
mechanisms to exert its anti-obesity eff ects. 
In addition to its anti-hypertensive eff ects, 
telmisartan exhibits remarkable eff ects on 
the structure and function of adipose tissue. 
By partially activating the PPARγ receptors, 
telmisartan reduces the buildup of visceral 
adipose tissues (20).

According to a meta-analysis of telmisartan’s 
eff ects on body fat distribution in 651 par-
ticipants who were overweight or obese, 
telmisartan improves fat distribution and 
lowers visceral fat, which may make it par-
ticularly helpful for obese hypertensive pa-
tients (21).

In dyslipidemic conditions, ARBs and sta-
tins may also have some additive eff ects 
that result in further eff ects on lipid me-
tabolism. One of the likely mechanisms of 
telmisartan’s anti-dyslipidemic eff ects is its 
hepatic partial PPARγ agonist activity, which 
raises lipoprotein lipase expression through 
a PPARγ-dependent pathway (22).

TELMISARTAN AND POST-
CEREBROVASCULAR ACCIDENT

Telmisartan demonstrated eff ective an-
tihypertensive activity in hypertensive pa-
tients with chronic-stage stroke, without 
altering hemispheric blood fl ow. In fact, it 
even enhanced regional cerebral blood fl ow 
in most regions studied (23). Kono et al. 
found that telmisartan signifi cantly redu-
ced infl ammation and protected the neuro-
vascular unit through its pleiotropic eff ects 
in hypertensive rats after ischemic stroke 
(24). Iwanami et al. suggested that the 
benefi cial eff ects of telmisartan on stroke 

are partly due to the activation of PPARγ-
gamma and the blockade of the angiotensin 
1 receptor (25). Additionally, the post hoc 
analysis of the PRoFESS trial, as well as the 
ONTARGET and TRANSCEND studies, indi-
cated that telmisartan notably reduced the 
incidence of strokes compared to a place-
bo (26). Furthermore, it was demonstrated 
that telmisartan was superior to ramipril in 
lowering the incidence and severity of AF in 
hypertensive patients with metabolic syn-
drome, as well as in preventing recurrence 
of AF in hypertensive patients (46).

COMBINATION OF TELMISARTAN AND 
INDAPAMIDE – EFFECT ON DIASTOLIC 
DYSFUNCTION

The risk of cardiovascular morbidity and de-
ath is raised by left ventricular hypertrophy 
(LVH) and diastolic disfunction, a common 
type of target organ damage linked to 
hypertension. Anomalies in neurohormonal 
systems, including the renin-angiotensin-
aldosterone system, as well as metabolic 
disorders, can also lead to LVH. Regression 
of left ventricular mass (LVM) signifi cantly 
lowers this risk, and LVM reduction is linked 
to antihypertensive medication. Telmisartan 
is a long-acting ARB that has shown regre-
ssion of LVH and improved diastolic function 
in several clinical trials.

Chang et al. reported that telmisartan re-
versed left ventricular hypertrophy and the 
E/A ratio, suggesting that telmisartan can 
enhance LV remodeling and diastolic functi-
on in cardiorenal HF with preserved ejection 
fraction (HFpEF) (27). Cardiac fi brosis plays 
a key role in the pathophysiology of cardi-
orenal HFpEF, and modulation of the RAAS 
with telmisartan eff ectively reduces cardiac 
fi brosis and helps maintain diastolic function 
in this rat model (27). Given the evidence 
of telmisartan’s eff ect on LV mass itself, this 
eff ect could lead to improvements in both 
systolic and diastolic function.

In the TRANSCEND trial, after 5 years of 
therapy LVH was reduced to 9.9% in the tel-
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misartan group compared to 12.8% in the 
placebo group. Furthermore, telmisartan 
reduced new-onset LVH by 37% when com-
pared with placebo. In the ONTARGET trial, 
telmisartan was also slightly more eff ective 
than ramipril in reducing LVH (28).

The diuretic’s eff ect on diastolic function 
suggests that combining telmisartan with 
indapamide in patients with HFpEF, especi-
ally in those with metabolic syndrome who 
are likely to have undiagnosed HFpEF in a 
large percentage, could be benefi cial. Af-
ter 6 months of treatment, indapamide was 
shown to enhance endothelial and arterial 
function, as well as improve longitudinal left 
ventricular function, compared to hydro-
chlorothiazide in patients with hypertension 
and diabetes (29).

TELMISARTAN AND KIDNEY FUNCTION

Telmisartan has been tested in many diff e-
rent studies, in diverse patient cohorts, in 
comparison with placebo or other commonly 
used antihypertensives as presented in de-
tail in Table 2.

It has been demonstrated that telmisar-
tan in standard and especially higher doses 
safely and eff ectively lowers blood pressu-
re (SBP and DBP, daytime and night-time) 
and reduces proteinuria, even independent 
of BP, in diabetic and nondiabetic hyperten-
sive patients, with proteinuria and CKD of 
various degrees, preserves renal function, 
and potentially ameliorates atherosclerosis 
(24-26, 33-36).

Being a RAAS inhibitor and due to its afore-
mentioned properties and eff ects, telmisar-
tan should be one of the fi rst logical choices 
for modern therapy of hypertension in wide 
spectrum of CKD patients, especially, and 
in accordance with recent guidelines (ESC 
24) – in single-pill combinations. Such com-
bination with indapamide is a very useful 
tool in nephrology practice for indapamide 
is a proven better choice of antihypertensi-
ve and diuretic than hydrochlorothiazide for 
its better preservation of renal function and 
reduction of morbidity and mortality (28, 

37). It is even more pronounced in patients 
with metabolic disturbances because of its 
metabolic eff ects (14, 16, 17), and also pre-
servation of renal function through reducing 
the often neglected but growing problem of 
renal calculosis (25,39).
Maximal tolerable dosage of ARB/ACEi in 
patients with elevated UACR or proteinuria 
irrespective of eGFR or even BP is used in 
the widest spectrum of renal patients as a 
recommended practice for lowering protei-
nuria as the most relevant renal prognostic 
factor, and also decreasing hyperfi ltrati-
on (12, 41, 42). Telmisartan alone and in 
combination with indapamide might be very 
useful in this common scenario.
Regardless of its cause, CKD as a conti-
nuum and through all its stages, starting 
from subclinical kidney injury, endotheli-
al dysfunction, from microalbuminuria to 
macroalbuminuria, from hyperfi ltration to 
declining GFR and fi nally end-stage renal 
disease, represents independent and pro-
gressively increasing CV risk factor. Hence, 
contemporary treatment that warrants not 
only renal but CV and other benefi ts in a 
holistic manner should encompass lowering 
of blood pressure and proteinuria together 
with many pleiotropic renal, metabolic and 
CV protective eff ects described earlier in 
this manuscript (12). Telmisartan, and its 
combination with indapamide off ers it all.

TELMISARTAN AFFECTS ENDOTHELIAL 
DYSFUNCTION, INFLAMMATION 
AND PROMOTES RISK REDUCTION 
IN CHRONIC CORONARY SYNDROME 
PATIENTS

Multiple randomized controlled trials demon-
strated reduction of mortality and hospital ad-
missions in high-risk patients with cardiovas-
cular disease when treated with an ARB (43).

In the 2011 study by Akhras et al., it is re-
ported that blocking the RAAS with telmi-
sartan provides optimal cardio protection in 
high-risk patients and is well-tolerated (44).

Vascular homeostasis is primarily regula-
ted by the endothelium, and hypertensi-
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 Study Sample Methodology Findings

Rysava et al. 
2005 (32)

92 (60 with DM) hyper-
tensive proteinuric pts 
with CKD (including 
mild-to-moderate)

Prospective
telmisartan 40 mg for 3 mo, followed by 

telmisartan 80 mg subsequent 3 mo (target 
SBP/DBP of <130/85 mmHg)

antihypertensive and antiproteinuric effi  -
cacy and safety

-reduced BP (offi  ce and ABPM- SBP and 
DBP, daytime and night-time)

-regression of proteinuria in DM and 
nonDM 

Aranda et al. 
2005 (35)

78 non-DM, hypertensi-
ve pts with biopsy-pro-
ven chronic proteinuric 

nephropathies

Prospective randomized
telmisartan 80 mg once daily (40 pts) or 
80 mg twice daily (38 pts) after 4-week 

wash-out
mean follow-up 24.6 +/- 2.2 mo

long-term renoprotective eff ects of “stan-
dard” vs “high” doses of telmisartan

No diff erence in BP, potassium and lipid 
profi le

Cr increased and eCrCl declined with stan-
dard but no change with high dose

proteinuria decreased more with high dose

Nakamura et al. 
2008 (31)

30 untreated hyperten-
sive pts with moderate 

renal insuffi  ciency

Prospective randomized
40 mg telmisartan (15 pts) vs 5 mg amlo-

dipine (15 pts)
12 months follow-up

Comparison of renal and vascular protecti-
ve eff ects

-BP decreased equally
-serum Cr, proteinuria, baPWV, IMT, IL-6 
and MMP-9, Chol decreased and 24-h Ccr 

increased better with telmisartan

Bakris et al. 
2008 (33)

860 hypertensive DM pts 
with UACR 700 or more

Prospective, randomized
telmisartan or losartan

diff erence in UACR at 52 weeks

Telmisartan more eff ective in reducing 
proteinuria despite no diff erence in reduc-

tion in BP

Mann et al. 
2009 (37)

5927 pts with CV or DM 
with end-organ damage 
without macroalbumi-
nuria or HF intolerant 

of ACEi

Prospective, randomized
From 2001 to 2004, follow up until 2008

Telmisartan, 80 mg/d (n = 2954
placebo (n = 2972) plus standard tre-

atment for a mean of 56 months
long-term renal eff ects

No important diff erence in composite renal 
outcomes but with only 17 pts starting 

dialysis
Albuminuria increased less with telmisar-
tan than with placebo (32% [CI, 23% to 
41%] vs. 63% [CI, 52% to 76%]; P < 

0.001)

Agrawal et al. 
2016 (36)

55 adult pts, mean 
48.23 years (96.36% 
hypertensive; 63.61% 

diabetic)

Prospective, observational
eff ects of 40 mg/day telmisartan on CKD in 

real-life setting

24-h urinary protein, spot urine protein-
to-creatinine, Cr and BP signifi cantly redu-

ced at the end of 3 month treatment

Kitamura et al. 
2020 (33)

61 non-nephrotic 
stage 3–4 CKD

Prospective, randomized
from 2009 to 2014 (follow-up up to 

104 weeks)
telmisartan 40 mg (32 pts) or 80 mg (29) 

dose-dependent renoprotective eff ects

No signifi cant diff erence in primary renal 
outcomes and eGFR after 24 weeks and in 

adverse events
urinary protein level signifi cantly lower 

with 80 mg

Table 2. Telmisartan and CKD (24-26, 33-36)

CKD – chronic kidney disease; DM – diabetes mellitus; Pts – patients; BP – blood pressure; SBP – systolic BP; DBP – diastolic 
BP; Mo – months; Cr – serum creatinine; HF – heart failure; ABPM – Ambulatory blood pressure monitoring; 24-h Ccr – 24-h 
creatinine clearance; eGFR – estimated Glomerular Filtration Rate; baPWV – brachial-ankle pulse wave velocity; IMT – intima-
media thickness; IL-6 – plasma interleukin-6; MMP – plasma matrix metalloproteinase-9; Chol – total cholesterol.

on-associated vascular change is believed 
to be signifi cantly infl uenced by endothe-
lial dysfunction (45). Despite having com-
parable eff ects on lowering blood pressure, 
telmisartan had more positive eff ects on 
endothelial function-related functional para-
meters in hypertensive patients than valsar-
tan. Furthermore, in hypertensive patients 
with type 2 diabetes, telmisartan decreased 
arterial stiff ness more than a placebo (46).
Telmisartan has been demonstrated to lower 
infl ammatory markers like C-reactive prote-
in and interleukin-6 in patients with hyper-
tension or diabetes at least as well as ACE 
inhibitors like ramipril or other ARBs like 
valsartan and olmesartan (47, 48).

Finally, based on the ONTARGET and TRAN-
SCEND studies, RAAS blockade with telmi-
sartan is shown to provide optimal cardio 
protection  and signifi cant reduction of car-
diovascular morbidity and mortality in high-
risk patients with CVD, diabetes mellitus 
and end-organ damage, along with a good 
tolerance profi le (27, 37).

CONCLUSION

When choosing an antihypertensive tre-
atment to prevent CVD, consideration sho-
uld be given to agents whose actions extend 
beyond optimal BP lowering. Telmisartan is 
recommended for the prevention of cardi-
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ovascular disease in addition to the potent 
treatment of hypertension.

Compared to other ARBs, telmisartan has 
distinct pharmacological characteristics that 
may have clinical implications. Telmisartan 
stands out among RAAS inhibitor medicati-
ons due to its long duration of action, which 
allows for 24-hour blood pressure control, 
and its appropriate tolerability. Telmisartan 
has several therapeutic advantages, such 
as anti-diabetic, anti-infl ammatory, and 
protective cardiovascular eff ects, due to its 
partial agonistic activity on PPARγ receptors 
and antagonistic activity on AT1 receptors. 
The benefi ts of telmisartan’s eff ects on en-
dothelial dysfunction, metabolic factors, and 
infl ammatory markers may contribute to its 
heart and kidney prevention eff ects in addi-
tion to its antihypertensive action.

Together, these characteristics make telmi-
sartan a perfect multipurpose medication 
for patients with metabolic syndrome, dia-
betes mellitus, hypertension, CKD and other 
cardiovascular conditions who represent the 
majority of patients seen in primary and se-
condary care practices worldwide.

Through numerous studies indapamide has 
also demonstrated cardiovascular protective 
eff ects and its metabolic neutrality and no or 

minimal eff ect on potassium, creatinine, and 
lipid and glucose profi les. The use of telmi-
sartan with indapamide in a fi xed dose com-
bination has an additional positive eff ect on 
the metabolic profi le of the patient, as well 
as on the diastolic function of the left ven-
tricle, making it also a recommended option 
for hypertensive patients with left ventricu-
lar diastolic dysfunction.

The administration of telmisartan/indapa-
mide combination to patients may also im-
prove medication adherence by lowering the 
number of pills and polytherapy side eff ects.
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