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INTRODUCTION 

Hypertension is the most common cardiovascular disease. 

It is well known that hypertension causes damage many 

of the body organs including the heart, kidney, eyes and 

brain, and it is the major risk factor for coronary heart 

disease and stroke. The brain is a major target of the 

deleterious effect of hypertension. The impact of 

hypertension on the brain prior to stroke is presently 

under recognized. Even in asymptomatic hypertensive 

people, hypertension can lead to mild to moderate 

alteration in the brain structure and functions including 

cognitive functions.
1 

Hypertension affects brain in many ways that could 

explain the link to cognitive impairment.
2
 Hypertension 

changes the structure of cerebral blood vessels and 

interfere intrinsic vasoregulatory mechanism that assure 

an adequate blood supply to the brain. These alterations 

can lead to decrease in the cerebral blood supply and 

increase the chances of brain ischaemic injury and 

disease.
3
 There is an association between impaired 

cerebrovascular dysfunction and cognitive deficits.
4
 

The renin angiotensin system (RAS) in the brain is 

involved in the systemic blood pressure control, including 

regulation of cerebral blood flow. Although the blood 
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brain barrier is impermeable for all RAS components, a 

local brain RAS has possible physiological and 

pharmacological function in the nervous system. Recent 

evidence suggests that the RAS has main role in linking 

hypertension to cognitive function offering new 

therapeutic options for cognitive protection.
5
 

Angiotensinogen is converted to angiotensin I which is 

reduced to angiotensin II by angiotensin converting 

enzyme. Neurons inside the blood brain barrier, 

cerebrovascular endothelial cells and circumventricular 

organs contain angiotensin II and its receptors. 

Angiotensin II has main role in the pathophysiology of 

hypertension. It alters the coupling between synaptic 

activity and cerebral blood flow which is critical 

homeostatic mechanism that assure adequate cerebral 

perfusion to brain regions.
6
 In animal models angiotensin 

II has been associated with impairment of cognitive 

function.
7
 

Owing to the role of RAS in modulating cognitive 

processes, drug that inhibits angiotensin II actions by 

blocking angiotensin 1 receptors possesses potential of 

preventing cognitive decline and even improving 

cognitive function in hypertensive patients. Telmisartan 

and losartan inhibit actions of RAS by blocking 

angiotensin 1 (AT1) receptors. 

First line antihypertensive drugs are devoid of any effect 

on cognitive function. Study states that non selective beta 

antagonist in fact worsen cognitive function.
8
 Also 

guidelines for treatment of hypertension with cognitive 

impairment are not available. Hence an antihypertensive 

drug with additional beneficial effect on cognitive 

function would be desirable for the treatment of 

hypertension with cognitive impairment. 

Losartan is a prototype angiotensin receptor blocker 

(ARB) effective in hypertensive patients. Studies have 

shown that losartan improves cognitive impairment in 

mild to moderate hypertensive patients.
9,10

 Telmisartan is 

most lipophilic agent among ARBs there it readily 

crosses the blood brain barrier to cause AT1 receptors 

blockade therefore it might have beneficial effect on 

cognitive impairment in hypertensive patients. Hence the 

present study was conducted to compare the efficacy of 

telmisartan with losartan in patients of essential 

hypertension with cognitive impairment. 

METHODS 

The study was carried out in tertiary care hospital and 

study protocol was approved by Institutional Ethics 

Committee. This was prospective, randomized, single 

blind, comparative clinical study. Patients attending 

outpatient department of medicine were screened. Fifty 

one patients were enrolled in this study as per the 

selection criteria after receiving written informed consent. 

Patients were randomized to receive either losartan (50 

mg once a day) or telmisartan (20 mg once a day). Group 

A received tablet losartan 50 mg orally once a day for 24 

weeks and group B received tablet telmisartan20 mg 

orally once a day for 24 weeks. Cognitive functions were 

tested by Mini mental status examination (MMSE) test 

and trail making test (TMT) part-A.
11,12

 The following 

categories of patients were enrolled for the study; newly 

diagnosed patients with essential hypertension of either 

sex with age more than 51 years, patients whose MMSE 

test score between 20-25 and TMT Part- A score >78 and 

patients educated up to 4
th

 standard. The following 

categories of patients were excluded from the study; 

patients on other antihypertensive drugs, patients who by 

clinical judgment required combination antihypertensive 

treatment, patients with bilateral renal artery stenosis, 

major psychiatric illness and patients with history of 

stroke, head injury with loss of consciousness and those 

who denied to provide consent. 

Patients were enrolled after informed and written consent 

as per inclusion and exclusion criteria. Demographic 

profile, current medical history, diagnosis and baseline 

(Day 0) parameters like systolic blood pressure(SBP), 

diastolic blood pressure(DBP), score of MMSE test and 

TMT part- A were noted during the first visit. Patients 

were randomly assigned to receive losartan or telmisartan 

for 24 weeks of duration. After enrollment into study 

follow up was done at 4, 8, 12 and 24 weeks of therapy. 

At each visit clinical examination, SBP and DBP were 

recorded in sitting position after 10 minutes of rest by 

using sphygmomanometer apparatus. Cognitive functions 

were tested before the start of drug therapy and at the end 

of 12 and 24 weeks of drug therapy of each group. Dose 

titration was done in patient whose blood pressure was 

not controlled at 4 weeks. 

Statistics 

Qualitative data namely age, gender were analysed by 

using „Fischer‟s test for difference between proportions. 

Comparison between quantitative data within groups was 

analysed by paired „t‟test. Comparison between 

quantitative data across groups was analysed by 

unpaired‟ test. p<0.05 was taken as significant and 

p<0.0001 was taken as highly significant. 

RESULTS 

Table 1: Demography and baseline characteristics of 

the study population. 

Characteristics 
Losartan 

group(n=27) 

Telmisartan 

group(n=24) 
p value 

Age (years) 

Mean 62.41±6.89 59.46±6.20 p=0.1166 

Range 50-76 51-72  

Gender 

Male 19 17 p=0.9711 

Female 8 7  

Blood Pressure(mm of Hg) 

SBP 148.52±9.55 149.17±12.99 p=0.8388 

DBP 94.44±4.20 97.25±6.66 p=0.0750 

Cognitive functions 

MMSE Score 23.19±1.01 23.00±1.04 p=0.6184 

TMT part- 

A Score 
104.41±13.86 105.42±22.34 p=0.8453 

Values are expressed as mean± S.D. 
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Table 2: Comparison of change in systolic blood 

pressure in losartan group versus telmisartan group. 

Time 
Losartan 

(n=27) 

Telmisartan 

(n=24) 

Change across 

groups 

Baseline 148.52±9.55 149.17±12.99 p=0.8388 

4 weeks 133.48±8.78 137.25±9.03 p=0.1377 

8 weeks 124.44±10.20 125.25±8.80 p=0.7654 

12 weeks 122.30±8.58 125±5.14 p=0.1857 

24 weeks 120.07±7.28 117.42±7.94 p=0.2187 

Values are expressed in mm Hg, mean ± S.D. 

Table 3: Comparison of change in diastolic blood 

pressure in losartan group versus telmisartan group. 

Time 
Losartan 

(n=27) 

Telmisartan 

(n=24) 

Change across 

groups 

Baseline 94.44±4.20 97.25±6.66 p=0.0750 

4 weeks 88.30±7.43 88.83±6.21 p=0.7823 

8 weeks 82.74±8.21 80.42±8.72 p=0.3321 

12 weeks 82.00±5.23 80.83±5.83 p=0.4552 

24 weeks 78.37±5.05 79.33±6.31 p=0.5485 

Values are expressed in mm Hg, mean ± S.D 

Table 4:  Comparison of change in mini mental status 

examination score in losartan group versus 

telmisartan group. 

Time 
Losartan 

(n=27) 

Telmisartan 

(n=24) 

Change across 

groups 

Baseline 23.19±1.01 23.04±1.04 p=0.6184 

12 weeks 24.89±0.89 25.25±0.44 p=0.0786 

24 weeks 26.41±0.63 26.75±0.60 p=0.0557 

Values are expressed in mean ± SD 

Table 5: Comparison of change in trail making test 

part-a score in losartan group versus telmisartan 

group. 

Time 
Losartan 

(n=27) 

Telmisartan 

(n=24) 

Change across 

groups 

Baseline 104.41±13.86 105.42±22.34 p=0.8453 

12 weeks 85.85±8.87 85.17±23.78 p=0.8898 

24 weeks 73.41±8.77 74.38±15.49 p=0.7818 

Table 1 shows that study population was predominantly 

male in the age group of 58-63 years. Baseline clinical 

characteristics of patients receiving losartan and 

telmisartan were comparable (p>0.05).  

DISCUSSION 

Hypertension remains the most common, readily 

identifiable and reversible risk factor for myocardial 

infarction, stroke, heart failure and other vascular 

complications. It has been identified as one of the major 

risk factors for cognitive impairment.  

The RAS plays major role in the control of blood pressure 

and cerebral blood flow. The components of RAS are 

renin, angiotensinogen, angiotensin converting enzyme, 

angiotensin peptides and angiotensinases. The major 

actions of angiotensin II are mediated by angiotensin 1 

receptors. Angiotensin converting enzyme inhibitors 

(ACEIs) decrease synthesis of angiotensin II while ARBs 

prevent binding of angiotensin II to its receptors. 

Telmisartan and losartan are ARBs used for treatment of 

hypertension. 

There were 4 dropouts in losartan and 5 dropouts in 

telmisartan treated group. Reason for dropout from the 

study was lost to follow up. Patients who completed 24 

weeks of therapy have been included for statistical 

analysis i.e. 27 patients in losartan group and 24 patients 

in telmisartan group. 

In the present study, in losartan group 4 (13%) patients 

did not attain blood pressure of 140/90 mmHg at 4 weeks. 

In these patients the dose was titrated to 50 mg twice a 

day. In telmisartan group, 6 (20%) patients did not attain 

blood pressure of 140/90 mm of Hg at 4 week at the dose 

of 20 mg once a day and the dose was titrated to 40 mg 

twice a day. Those patients required dose titration at 4 

week excluded from the study. 

The present study showed that telmisartan is as effective 

as losartan in lowering systolic and diastolic blood 

pressure in patients of essential hypertension. There is 

data to suggest that newer ARBs like telmisartan may be 

more effective than older ARBs e.g. losartan in 

hypertension. Zhu JR et al and Mallion J et al showed that 

telmisartan was more effective than losartan in 

hypertensive patients.
13,14

  

Mini mental status examination test and trail making test 

part-A are standard test for evaluation of cognitive 

impairment. An increase in the MMSE score and 

reduction in TMT part-A score are used as marker of 

improvement in cognitive function.  

In the present study, MMSE test score improved at 12 and 

24 weeks for losartan and telmisartan group. MMSE test 

score as compared to baseline was statistically highly 

significant (p<0.0001) in both the groups but there was no 

statistically significant difference (p>0.05) between two 

groups at 12 and 24 weeks. TMT part-A score reduced at 

12 and 24 weeks in both the losartan and telmisartan 

group. Reduction of score at 12 and 24 weeks as 

compared to baseline was statistically highly significant 

for both the group (p<0.0001) but there was no 

statistically significant difference (p>0.05) between two 

groups at 12 and 24 weeks. This shows that telmisartan is 

as effective as losartan on impaired cognitive function in 

hypertensive patients. 

Persistent hypertension that results in decrease cerebral 

blood flow is associated with vascular dementia and 

results in cognitive decline. Ruitenberg A et al showed 
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lower cerebral blood flow associated with progressive 

decline in cognitive function.
15

 High blood pressure can 

cause different types of cerebrovascular damage 

associated with the increase in atherosclerosis in larger 

vessels and in oxidative stress at the level of vascular 

wall.
16

 Regional cerebral blood responses during memory 

process were blunted in parietal and thalamic area among 

hypertensive adults who compared to normotensive.
17 

This suggested that cerebral blood flow has effect on 

cognitive function in hypertensive patients. Further, 

Silvestrini M et al stated that abnormal cerebrovascular 

reactivity associated with worsening cognitive decline in 

patients with Alzheimer‟s disease.
18 

Chronic activation of brain RAS with sustained 

production of angiotensin II induces cerebrovascular 

remodeling, promote vascular inflammation and oxidative 

stress leading to endothelial impairment and impaired 

regulation of cerebral blood flow. Therefore ARBs restore 

cerebral blood flow by inhibiting the actions of 

angiotensin II on its receptors. 

Many studies have shown that ARBs improve cognitive 

impairment in hypertensive patient. Tedesco et al, showed 

that losartan significantly improved MMSE test score in 

patients of mild to moderate hypertension with cognitive 

impairment.
9 

Study carried out by Fogari R et al, using 

losartan on memory function in very elderly hypertensive 

patient showed significant effect on memory test.
10

 In 

another study carried out by Fogari R et al, showed 

beneficial effect of telmisartan along with 

hydrochlorothiazide on cognitive impairment in 

hypertensive patients.
19

 The result suggested that losartan 

and telmisartan were effective in cognitive impairment in 

hypertensive patients. 

However, contradictory findings have been reported. 

Tchekalarova J et al showed that direct administration of 

angiotensin in the brain facilitated the cognitive 

function.
20

 Bilateral microinjection of angiotensin II in the 

hippo-campal area of rats improved learning in the shuttle 

box.
21

 In the T maze test exploratory activity of rats were 

increased after administration of angiotensin.
22

These 

reports show that angiotensin II has role in the learning 

and memory process. Hanes DS et al showed that ACE 

inhibitors and ARBs help to preserve cognitive function 

through a mechanism that is independent of the 

antihypertensive effects in humans.
23

 Dominik W et al, 

showed that telmisartan attenuates cognitive impairment 

by stimulating peroxisome proliferator -activated receptor 

γ and long term inhibition of angiotensin 1 receptors in 

rats.
24

  

CONCLUSION 

It is concluded that telmisartan is as effective as losartan 

in controlling blood pressure and improving in cognitive 

function in hypertensive patients with cognitive 

impairment. Further studies are required to assess and 

compare additional mechanisms of losartan and 

telmisartan in hypertensive patients with cognitive 

impairment. 
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