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ABSTRACT

Objective: We conducted a meta-analysis in which the blood pressure (BP)-reducing effect of telmisartan was compared to losartan
among hypertensive subjects and its association with ethnicity, age, and gender was investigated. Materials and Methods: PubMed,
Google Scholar, and the Cochrane library were searched from inception to April 2021 to obtain relevant articles. Cochrane risk of bias
assessment tool was used for assessment of bias risk. GRADE analysis was done for determining the certainty of evidence. Data was
analyzed using Revman 5.4.2 software. The pooled mean difference with 95% confidence interval (CI) was computed using random-effects
model. Heterogeneity was also assessed using meta-regression and subgroup analysis. This study has been registered in PROSPERO
with registration no. CRD42021245122. Results: Fifteen randomized controlled trials (RCTs) with 1926 subjects were selected from
various countries. Both systolic BP (SBP) and diastolic BP (DBP) were found to be significantly reduced among telmisartan-treated
groups (weighted mean difference [WMD] = 2.69, 95% CI: 1.38-4.00 and WMD = 1.26, 95% CI: 0.45-2.08 respectively). One subgroup
analysis noted better reduction in both SBP and DBP among Asian population compared to Caucasians. Conclusion: Telmisartan was
found to be a better hypertensive drug compared to losartan in patients with mild to moderate hypertension. Its efficacy was higher
in Asian population compared to Caucasian population.
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in numerous randomized controlled trials (RCTs).") The most
often prescribed ARBs are telmisartan and losartan. According
to the World Health Organization, Losartan is an essential drug.”!

Introduction

Hypertension (HTN) could be controlled with appropriate
treatment.! It is one of the leading modifiable risk factors which
may lead to ecatly death.” Telmisartan is an ARB that selectively inhibits the angiotensin

II receptor. It has a partial peroxisome proliferator-activated

Hypertension is also a risk factor for ischemic heart disease, stroke
and other cardiovascular diseases.”) Among renin angiotensin
aldosterone system (RAAS) inhibiting medicines, angiotensin
receptor blockers (ARBs) are highly efficacious drugs as shown
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receptor-gamma (PPAR-Y) agonistic activity.[! PPAR-Y belongs
to the nuclear hormone receptor superfamily.l” Inhibition
by losartan is transient and readily reversible, while that of
telmisartan is insurmountable, which causes prolonged and
irreversible inhibition of angiotensin 1 (AT).F

A previous meta-analysis conducted in 2008 using 11
studies” highlighted that telmisartan shows better blood
pressure (BP)-reducing potential, with similar adverse effects. In
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20030 and 2013, metaanalyes wete done, where reduction in
ambulatory BP was compared. But whether the antihypertensive
efficacy of the drugs is associated with ethnicity, age, or gender
has not been explored in these meta-analyses.

Our primary care physicians taking care of hypertensive patients
are always in search of optimal antihypertensive drugs which
are cost-effective, have higher efficacy, and show minimal
side effects for better management of HTN. Inconsistent
evidence is available for use of both telmisartan and losartan
for better management of patients with HTN. Earlier
meta-analysis (published in year 2013) has shown the beneficial
effects of telmisartan compared to losartan for the management
of HTN. After the publication of earlier meta-analysis, several
studies appeared in the literature, and to obtain the precise
evidence, updated meta-analysis is necessary. Therefore, we
conducted an updated meta-analysis to obtain precise evidence
for comparative effectiveness of both the drugs for treatment
of HTN and to understand the variation across different age
groups, genders, and ethnicities.

Materials and Methods

Study selection process

PubMed, Google Scholar, and the Cochrane library were
searched by two independent authors to obtain eligible
randomized controlled studies for this current meta-analysis
published between 1966 and April 2021. The key words for
the search strategies were (losartan OR losar) OR (telmisartan
OR telma) AND Hypertension. Reference list used in the
previous meta-analysis on the same topic or similar topic was
also searched.

Research question

P-Patient with mild to moderate HIN with age more than
18 years of age

I-Telmisartan-treated subjects
C-Losartan-treated subjects

O-Reduction in systolic BP (SBP) and diastolic BP (DBP) measured
with the help of automatic or mercury sphygmomanometer.

Eligibility criteria

Inclusion criteria: (1) Al RCTs in which the antihypertensive effect
of telmisartan was compared with losartan in subjects with
mild to moderate HTN, (2) age more than 18 years, and (3)
intervention varied between 4 weeks and 1 year.

Exclusion criteria: (1) All studies other than the RCTs, (2) RCTs
in which fixed-dose combination (FDC) has been used, (3)
published in a language other than English, and (4) those
studies that have not reported sufficient data to compare
pooled effect size.
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Data extraction

Data extraction was done by the two authors independently and
was cross-checked by another reviewer to obtain accurate data.
Any disagreement between the two was sorted out by rechecking
and discussion. Data was collected under the following headings:
author’s name, study duration, sample size, study design, mean age
of participants, dose of the drug used, characteristics of study
population, location, associated comorbidity, mean SBP and DBP
values with standard deviation (SD), adverse effects, and outcome.

Statistical analyses

We computed standardized mean difference with 95% confidence
interval (CI) for the continuous outcome to determine the
pooled effect size using random-effects model in case of
heterogeneity (I?) more than 50%; otherwise, fixed-effect model
was used. If multiple readings had been taken, then the last
reading was taken as the end point BP. BP was written along with
SD. In case SD was not available, then it was calculated using
formulas as in the previous meta-analysis.!"!

Risk ratio with 95% CI was computed for the binary outcome
data. Statistical analysis was done using software Revman 5.4.2.
Subgroup analysis was done according to the study design, dose
of the drugs, and on the basis of ethnicity of the population.
Meta-regression analysis was also done to explore the source of
heterogeneity using STATA software.

Bias assessment tool

We used Cochrane risk of bias assessment tool. All the six
components of this tool were used. Two independent reviewers
assessed the risk of different biases in each study. If there was any
disagreement between the two assessors, then it was rechecked for
correction. Each bias has been characterized into low, unclear, and
high risk. In attrition bias, if less than 10% of the study population
has loss to follow-up, it is low risk of bias and if more than 10%
has loss to follow-up, then it is high risk of bias. In reporting bias
assessment, if all outcomes have been reported, it is low risk;
if incomplete outcome data has been given, then it is high risk.

Reporting of bias was done in the form of risk of bias summary
and graph. It was done using Revman 5.4.2 Software. Low risk of
bias is shown by green color, unclear risk by yellow color, and high
risk by red color in the risk of bias graph. Risk of bias summary
is in the form of table in which rows show individual studies
and columns show their status of risk. Publication bias was also
assessed using funnel plot figure and Begg and Egger test.

This study has been registered in PROSPERO with registration
no. CRD42021245122.

Results

Study selection

Our search strategy identified 1333 studies. Before screening,
800 studies were excluded due to being irrelevant in nature
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in terms of study objective. Therefore, 533 were screened
for obtaining relevant information. After screening titles and
abstracts, 482 were excluded due to them not being relevant.
Fifty-one potentially eligible full-text records were identified.
Among these, 44 were excluded. The reasons are mentioned
in the study flow diagram [Figure 1]. Finally, 15 studies were

included for our meta-analysis.[+!%1>21

Study characteristics

All RCTs which were conducted in different countries of Asia,
Europe, and America were included in this meta-analysis. Among
these, five studies were multicentered RCTs, five were open-label,
parallel-group studies, one was double-blind crossover study, one
was single-blinded study, and eight were double-blinded parallel
studies, as shown in Table 1. The study population consisted of
hypertensive patients with metabolic syndrome in two studies,
hypertensive obese patients in one study, and patients of HTN
with cognitive impairment in one study.

Primary outcome

Our meta-analysis showed a significant reduction in SBP among
telmisartan-treated subjects compared to losartan-treated
subjects (weighted mean difference [WMD] 2.69,
95% CI: 1.39-4.00). There was significant heterogeneity in this
analysis (* = 27.14, £ = 52%, P=0.0001), as shown in Figure 2.
In the sensitivity analysis, after removal of Kyvelou ez 4/’s% study,
the heterogeneity was reduced to 17% with more reduction of
SBP (WMD = 3.16, 95% CI: 2.21-4.10).

DBP was also significantly reduced in telmisartan group compared
to losartan group with WMD = 1.26 and 95% CI: 0.45-2.08. There
was a significant heterogeneity in this analysis (x> = 30.70, # = 54%,
P =0.000). Test for overall effect was Z = 3.00, P = 0.003, as shown
in Figure 3. In the sensitivity analysis, if Kyvelou ef @/ study was
excluded, heterogeneity became 6% (Z = 4.90, P < 0.00001) and DBP

was significantly reduced with WMD = 1.42 and 95% CI: 0.85-1.99.

Subgroup analyses

Subgroup analysis was based on ethnicity (Asian and Caucasian
populations). Among Asian population (eight studies),
homogeneous finding was noted with statistically significant
reduction of SBP and DBP in telmisartan-treated group
compared to losartan group (WMD = 3.66) with 95% CI = 2.43—
4.90; (WMD = 1.59) with 95% CI = 0.76 to 2.4 respectively
however, no significant difference in DBP was noted among
Caucasian population (seven studies), as shown in Table 2.

Subgroup analysis was also done to evaluate the effect of different
doses of drugs. In the subgroup comparison between telmisartan
40 mg and losartan 50 mg, a significant reduction in DBP was
observed among telmisartan 40 mg-treated subjects when
compared with losartan 50 mg (five trials) (WMD = 1.88, 95%
CI: 0.43-3.33, > = 3.49, = 0%, Z = 2.54, P = 0.01). However,
no significant reduction in SBP was observed in telmisartan 40
mg-treated group when compared with 50 mg losartan-treated
subjects, as in Table 2. In another subgroup analysis, comparison
was done between trials using 40—80 mg telmisartan and
50—100 mg losartan. We observed that both SBP and DBP were

No. of studies included
s in previous meta
= analysis(n = 11) No. of Records taken from Total no. of records excluded
£ No. of studies included databases and Registers |—» before .screenin (n = 800)
g in this meta analysis (n=1333) 9
o from previous one
(n=8)
v
No. of records taken for screening | No. of excluded records
(n=533) (n =480)
2
=
I
®
No. of reports retrieved » | No. of records not retrieved to
(n=53) (n=2)
No. of eligible records Reports excluded:
(n=51) No proper data outcome
reported (n = 12)
B i Not meeting inclusion criteria
S (n=13)
2 No. of New studies included in Drugs in FDC (n = 15)
- this meta analysis Not in English (n = 3)
(n=7) Pilot Study (n=1)
v——» | NO. of total studies included
(n=15)
Figure 1: Study selection process
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Table 1: Characteristics of the included studies

Author Year Duration Sample Study Patient Location Mean age Dose of Dose of Comorbidity Outcome
size design (years) telmisartan losartan
(mg)  (mg)
Mallion!"? 1999 6weeks 223 DB-P HTN France, 57 40-80 50  No BP reduction
Canada
Bahadir!"! 2006 8weeks 42  O-P HTN Turkey 50 80 50  Metabolic syndrome Insulin resistance
Leel™ 2004 8weeks 180 DB-P HTN  Taiwan 53.2 40-80 50-100 No BP reduction
Jhu!! 2004 8 weeks 330 DB-P HTN China 50.8 40-80 50-100 No BP reduction
Smith!""! 2003 8wecks 720 DB-P HIN USA, 53.8 40-80 50-100 No Efficacy
Burope
Fogaril'’! 2001 4weeks 30 DB-C HIN Italy 52 40 50 No Efficacy
Ding!"" 2004 6wecks 61 DB-P HIN Taiwan 51.6 40 50 No Efficacy
Vitalel"® 2005 3months 40 DB-P HIN Italy 55.75 80 50  Metabolic syndrome Metabolic effect
Hasegawal 2011 1 year 58 O-P HIN Japan 47.1 40 50 No Cardio protection
Nedogoda!™! 2013 24 weeks 120 SB-P HTN Russia 49.1 80 100 Obesity CV risk factors
Kalikar? 2017 12weeks 60 O-P  HTN India 60.25 40 50 No Efficacy
Bakris?! 2008 52weeks 860 DB-P HIN USA 58.8 80 100  Diabetics Proteinutia
Kyvelou® 2005 6 months 2438 O-P  HIN Greece 60.3 80 50 No Metabolic effect
Puram®®! 2016 24 weeks 51  SB-P HTIN India 60.93 20 50  Cognition defect ~ BP reduction + cognition
Chandrashekhar® 2021 24 weeks 100 O-P HIN India 46.95 40 50  No Efficacy + CV parameter

BP=blood pressure, CV=cardiovascular, DB-P=double blind-parallel, HTN=hypertension, O-P=open-parallel, SB-P=single blind-parallel

Mean Difference
IV, Random, 95% CI

TELMISARTAN LOSARTAN Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI
BAHADIR 2006 229 5 21 167 42 21 96% 6.20 [3.41,8.99)
CHANDRASHEKHAR 2021 21.74 918 50 2196 862 50 77% -022[371,327
DING 2004 207 1113 31 192 115 25 38% 1.50 [-4.47,7.47)
FOGARI 2002 13 1696 30 135 174 30 20% -050[-9.19,8.19
HASEGAWA 2011 21 2081 29 18 164 28 16% 3.00[(6.71,1271]
JHU 2004 125 143 164 94 143 166 87% 310[0.01,6.19)
KALIKAR 2017 117 1024 19 112 68 18 42% 0.50 [-5.07,6.07]
KYVELOU 2006 343 97 274 342 96 577 141% 0.10[-1.29, 1.49]
LEE 2004 221 118 86 165 118 90 7.7% 5.60(2.11,9.09]
MALLION 1999 142 1358 57 103 1358 57 4.9% 3.90[-1.09,8.89]
NEDOGODA 2013 17 424 30 13 5 30 109% 4.00 [1.65, 6.35)
PURAM 2016 31.75 1522 24 2845 12 27 25% 3.30[-4.29,10.89]
SMITH 2003 108 13.24 358 9 1319 355 12.3% 1.80[-0.14,3.74]
VITALE 2005 135 358 20 10 492 20 99% 350(0.83,6.17)
Total (95% Cl) 1193 1494 100.0% 2.69 [1.38,4.00]

Heterogeneity: Tau®= 2.67, Chi*= 27.14, df=13 (P = 0.01), F= 52%
Test for overall effect. Z= 4.01 (P < 0.0001)

g

-10

-5 5
Favours LOSARTAN Favours TELMISARTAN

Figure 2: Comparison of systolic blood pressure between telmisartan and losartan groups

Heterogeneity: Tau®= 1.08; Chi*= 30.70, df= 14 (P = 0.008); F= 54%
Test for overall effect: Z= 3.05 (P = 0.002)

Mean Difference
IV, Random, 95% CI

TELMISARTAN LOSARTAN Mean Difference
Study or Subgroup Mean  SD Total Mean SD Total Weight IV, Random, 95% CI
BAHADIR 2006 148 86 21 134 58 21 28% 1.40[-3.04,5.84)
BAKRIS 2008 33 122 414 29 1239 427 96% 0.40 [-1.26, 2.06)
CHANDRASHEKHAR 2021 82 597 50 768 614 50 6.8% 0.52[1.85,2.89)
DING 2004 134 946 31 116 95 30 25% 1.80 [-2.96, 6.56)
FOGARI 2002 92 796 30 78 843 30 31% 1.40[-2.76, 5.56)
HASEGAWA 2011 13 164 29 12 1628 28 0.9% 1.00[-7.48,9.48)
JHU 2004 108 79 164 93 79 166 9.4% 1.60[-0.10,3.30)
KALIKAR 2017 12 655 19 733 67 18 3.4% 467(0.72,8.62)
KYVELOU 2006 186 51 274 191 48 577 142% -050(1.22,022)
LEE 2004 111 48 86 87 61 90 10.5% 2.40(0.94,3.86)
MALLION 1999 86 755 57 6 755 57 56% 260[-0.17,5.37)
NEDOGODA 2013 12 424 30 12 36 30 82% 0.00[-1.99,1.99)
PURAM 2016 1792 917 24 16.07 657 27 28% 1.85(-2.58,6.28)
SMITH 2003 8 757 358 72 754 355 123% 0.80[-0.31,1.91]
VITALE 2005 89 268 20 56 358 20 83% 3.30(1.34,5.26)
Total (95% Cl) 1607 1926 100.0% 1.26 [0.45, 2.08]

i
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Figure 3: Comparison of diastolic blood pressure between telmisartan and losartan groups

significantly reduced in telmisartan group compared to losartan

group. No significant heterogeneity was seen.

Sensitivity analysis

The subgroup analysis based on blinded design (nine studies
for SBP and 10 studies for DBP) heterogeneity was reduced

Journal of Family Medicine and Primary Care

to zero, and pooled results showed significant reduction in

SBP (WMD = 3.13, 95% CI: 2.06-4.20, Z = 5.73, P < 0.0000) and
DBP (WMD = 1.41, 95% CI: 0.81-2.01, > = 10.66, # = 16%,
Z=4.61,P<0.00001), as evident from Table 2. As expected, the

6230

on open-label studies.
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heterogeneity was considerable in the subgroup analysis based
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Secondary outcome

Our pooled analysis on adverse events showed 17% less adverse
events in telmisartan group compared to losartan group (risk ratio
0.80, 95% CI: 0.43—1.50). However, heterogeneity was significant
between the studies (I = 93%), as evident from Figure 4.

Meta-regression analysis

Meta-regression analysis gave the preliminary evidence that
antihypertensive effect declines with increase in age, but this
moderate effect of age was not statistically significant, as evident
from Figure 5.

Risk of bias assessment

Our meta-analysis showed that 25% of our studies had low risk in
randomization method and allocation concealment, 75% showed
unclear risk in randomization method, and 75% showed high risk
in allocation concealment. About 70% of studies had low risk
of blinding of participants, while the rest of them showed high
risk. In blinding of outcome assessment, about 50% showed high
risk and 50% showed low risk. In attrition bias, 70% showed low
risk, 5% showed unclear risk, and 25% had high risk. Also, 90%
showed low risk of reporting bias, while 5% showed high risk,
as evident from Figure 6. Risk of bias analysis suggested only
25% of the studies showed low risk of selection bias, while 75%
showed high risk of selection bias. Performance bias was found
to be low in almost 70% studies, while detection bias was low
in 50% studies. Also, 25% had high risk of attrition bias, while
95% showed low risk of reporting bias.

Discussion

This meta-analysis, which included a total of 15 RCTs involving
1926 subjects suffering from mild to moderate essential HTN,
showed that telmisartan had better efficacy compared to
losartan. This finding is similar to the findings reported in the
meta-analysis conducted in 2008.”1 This meta-analysis included a
total of 11 studies and demonstrated that telmisartan was more
effective with similar adverse effects in both the groups. Our
pooled analysis indicated that telmisartan group had fewer side
effects compared to losartan. Both drugs are ARBs, however,
studies have shown that telmisartan shows more selective affinity
for AT, This could be the reason for less adverse effects in
telmisartan-treated patients. On the other hand, losartan is a
prodrug that needs to be metabolized in the liver to become
active. Therefore, it has slower onset of action compared to
telmisartan. Additional advantage of telmisartan is its prolonged
action due to longer half-life. Besides this, telmisartan has PPAR-y
activity also, which is responsible for its other cardiovascular
protective effects.

In the current meta-analysis, we noted significant heterogeneity for
our primary outcomes in telmisartan-treated group compared with
losartan-treated group (P = 52% and 54%, respectively). Howevert,
in the sensitivity analysis, after exclusion of Kyvelou ez a/’s?
study, heterogeneity turned out to be 17% and 6%, respectively.
Interestingly, in the subgroup analysis, according to the design of
study (open-label and blinded study), we did not find considerable
heterogeneity. We can conclude that probable cause for the high

Experimental TELMISARTAN  Control LOSARTAN
Events Total _ Events

Study or Subgroup

BAKRIS 2008 348 414 351 427
CHANDRASHEKHAR 2021 4 50 6 50
DING 2004 4 31 3 30
JHU 2004 38 164 38 166
KALIKAR 2017 1 19 0 18
LEE 2004 il 86 10 90
MALLION 1999 2 111 7 57
SMITH 2003 54 716 162 710
Total (95% CI) 1591 1548

Total events 472 577
Heterogeneity: Tau®= 0.56; Chi*= 97.85, df= 7 (P < 0.00001); F= 93%
Test for overall effect: Z= 0.70 (P = 0.49)

Total Weight M-H, Random, 95% CI

18.2%
10.9%
9.5%
17.0%
33%
14.9%
8.7%
17.5%

100.0%

Risk Ratio Risk Ratio

M-H, Random, 95% CI

1.02[0.96,1.09]
0.67(0.20,2.22)
1.29(0.31,5.29)
1.01[0.68,1.50]
2.85(0.12,65.74)
2.20(1.10,4.39)
0.15[0.03, 0.68]
0.33(0.25,0.44]

—_—

——

A——

—_-—
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0.80 [0.43, 1.50]
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Figure 4: Comparison of adverse events between telmisartan and losartan groups

Table 2: Subgroup analysis

Subgroup characteristics BP parameter No. of studies

WMD (95% CI)

Test for heterogeneity Overall effect

Asian SBP 8 WMD 3.66 with 95% CI (2.43, 4.90) *=11.07, ’=37% Z=5.82, P<0.00001

DBP 8 WMD 1.59 with 95% CI (0.76, 2.4) x=6.77, P=0% 7=3.76, P=0.0002
Caucasian SBP 6 WMD 1.22 with 95% CI (0.21, 2.23) x°=7.03, ’=29% Z=2.37, P=0.02

DBP 7 WMD 0.31 with 95% CI (—0.21, 0.84) x°=17.48, P=66% Z=1.16, P=0.24
Telmisartan 40 mg versus ~ SBP 5 0.97 (=1.29, 3.23) 1*=1.94, P=0% 7=0.84, P=0.40
losartan 50 mg

DBP 5 1.88 (0.43, 3.33) x*=3.49, P=0% Z=2.54, P=0.01
Telmisartan 40-80 mg SBP 4 2.80 (1.33, 4.26) X°=3.53, ’=15% Z=3.73, P=0.0002
versus losartan 50-100 mg

DBP 4 1.43 (0.64, 2.21) x=2.98 Z=3.58, P=0.0003
Open-label study SBP 4 1.17 (0.00, 2.33) x*=15.48, P=81% Z=1.96, P=0.05

DBP 5 —31.12 (—=31.75, —30.49) X*=—55,279.31, P=100% ~Z=97.11, P<0.00001
Blind label study SBP 9 3.13 (2.06, 4.20) x*=5.38 P=0% Z=5.73, P<0.00001

DBP 10 1.41 (0.81, 2.01) x*=10.66 ’=16% Z=4.61, P<0.00001

BP = blood pressure, CI = confidence interval, DBP = diastolic blood pressure, SBP = systolic blood pressure, WMD = weighted mean difference
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Figure 5: Meta-regression analysis
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heterogeneity in our meta-analysis was open-label studies which
have more chances of all kinds of biases.

We compared the drug effects in Asian and Caucasian populations
also on the basis of racial differences. Surprisingly, we found
that in the Caucasian population, telmisartan only lowers SBP,
while in the Asian population, it reduces both SBP and DBP
considerably. The probable cause of this difference might be
due to the difference in salt sensitivity, which is ultimately related
with RAAS, as evident from one meta-analysis.*!

Subgroup analysis according to dose suggested similar reduction
of DBP in telmisartan group, as observed in the previous
meta-analysis.”! In contrast to the previous meta-analysis finding
we noted no significant difference in SBP when treated with
telmisartan 40 mg compared to losartan 50 mg.

Journal of Family Medicine and Primary Care
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We also observed that increase in age had a downward trend
in the BP-reducing potential of telmisartan, but the difference
was not statistically significant. It is obvious that, increase in age
is associated with higher risk for atherosclerosis, which further
increases BP in hypertensive patients. Power of this analysis was
not sufficient to exclude the type 11 error, which demands further
well-designed study to obtain more reliable evidence in this regard.

In the gender-wise subgroup analysis, we observed negative relation
of efficacy of the telmisartan drug with male gender population,
as evident from Figure 5, but the difference was not statistically
significant. This may be due to the difference in sex hormone level,
mostly estrogen, which is evident from one of the animal studies.?”
Our result showed a downward trend, but it was not significant. It
may be due to inadequate power, and further well-designed studies
may provide add-on evidence in this direction.

Volume 11 : Issue 10 : October 2022
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Although we observed significant difference in BP reduction
between both the groups, the risk of bias in the included studies
had some concern. In our meta-analysis, we found 25% studies
had low risk of selection bias due to lack of information about
random sequence generation and allocation concealment.
Method of randomization also had not been mentioned in
most of the studies, which is a very important step in an RCT.
In almost all studies that had reported blinding, their process of
blinding was also not clearly mentioned. We found lowest risk
of reporting bias in the studies, while high risk of performance,
detection, and attrition bias were seen in less than 50% studies.

Our updated meta-analysis strengthens the evidence that
telmisartan drug response could be better in terms of reducing
BP compared to losartan with low certainty of evidence, as
shown in Table 3.For the first time up to best of our knowledge,
we have shown the preliminary evidence that Asian population
might have higher therapeutic response compared to Caucasian
population.

Findings of the present meta-analysis have important clinical

implications in terms of deciding better antihypertensive drugs

by primary health care and family physicians in the following
mannet.

a.  Our study observed superior effects of telmisartan compared
to losartan, with similar adverse effects found between both
the drugs. The evidence of PPAR-y activity for telmisartan
was observed, which improves the insulin sensitivity and
controls the plasma glucose and dyslipidemia better in
patients with metabolic syndrome."*!

b. The half-life of telmisartan is approximately 24 h. It
provides additional benefit for trough BP control, which
provides the maximum efficacy of telmisartan at the end
of dosing interval, leading to reduction in the incidence of
cardiovascular events.®

c. Apart from these additional benefits, treatment with
telmisartan for HTN requires fewer uptitrations as compared
to losartan to achieve target DBP provide ease for the primary
health care physicians for management and treatment of
HTN. Telmisartan is also an effective BP-lowering agent
when given alone or in combination during day-to-day
practice for Asian hypertensive patients with comorbidities
like diabetes or dyslipidemia."

d. Effectiveness of telmisartan in diabetics is also supported by
one animal study which shows that telmisartan works through
voltage-dependent potassium channel also.

The power of this analysis was not adequate, which demands
further prospective validation studies and multicentric RCTs to
validate the findings observed in the current meta-analysis.

Limitations

This meta-analysis had some limitations. The included studies
had different methodology as they included open-label
studies, single-blind studies, double-blind studies, parallel studies,
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Table 3: GRADE analysis

Certainty Importance

Effect

Noe. of patients
Ne. of studies Study design Risk of bias Inconsistency Indirectness Imprecision Other considerations Telmisartan Losartan Relative (95% CI) Absolute (95% CI)

Certainty assessment

Reduction in systolic blood pressure

000

MD 2.69 higher

1494

1193

None

Not serious

Not serious

Randomized Serious Serious
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and crossover studies. The differences in the population, clinical
characteristics, and unaccounted confounding factors might
have led to heterogeneity among studies. Another limitation of
the review process is that only studies which were published in
English have been included. Therefore, some studies published
in languages other than English have not been included here. Our
results are also confined to monotherapy, whereas many patients
receive combination therapy in their real life. Regarding outcome,
our limitation is that this meta-analysis did not measure many
outcomes like cardiovascular and cerebrovascular incidence.

Despite the limitations described above, our study highlights
many points like telmisartan is a drug with better efficacy than
losartan in terms of reduction of BP. But it may warrant further
investigation for building more evidence.

Conclusion

The present meta-analysis has demonstrated that telmisartan
has more BP-reducing potential with lesser adverse effects than
losartan and better effects in the Asian population. The certainty
of evidence was low in the pooled analysis, which demands
well-designed, methodologically sound studies to build upon
evidence in this direction.

Key points

1. The present updated meta-analysis including 15 RCTSs
provides precise evidence regarding the comparative efficacy
of telmisartan and losartan among mild to moderate essential
hypertensive adult subjects.

2. Tor the first time, we did GRADE analysis, which showed
certainty of evidence for telmisartan for treatment of HTN.

3. One subgroup analysis noted better reduction in both
SBP and DBP among Asian population compared to
Caucasians.

Key take home message

Telmisartan could be used with ease by the primary health-care
physicians for treatment of HTN, which requires fewer
uptitrations. It has additional benefitin terms of controlling blood
glucose, better insulin sensitivity, and control of dyslipidemia.

Novelty

For the first time, we have shown a comparison between
telmisartan and losartan using GRADE analysis for certainty
of evidence. Our study showed updated evidence that effects
of telmisartan are higher in the Asian population compared to
Caucasian population.
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