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Background: Hypertension with diabetes poses a major cardiovascular risk, and real-world evidence for 
xed-dose combinations (FDCs) like Telmisartan/Amlodipine is limited in Indian settings.  To Objective:

evaluate the clinical effectiveness of Telmisartan/Amlodipine FDC in 24-hour blood pressure (BP) control in hypertensive 
patients with type 2 diabetes in real-world practice.  This observational study included 60 adult hypertensive patients Methods:
with type 2 diabetes treated with Telmisartan/Amlodipine FDC. Data on demographics, BP readings (daytime, nighttime, 
variability), and quality of life were collected retrospectively from medical records.  The mean age was 56.33±11.68 Results:
years. FDC therapy signicantly reduced daytime systolic blood pressure (SBP) from 142.61±14.51 to 131.45±13.57 mmHg and 
diastolic blood pressure (DBP) from 85.18±7.39 to 80.31±7.05 mmHg (p<0.001). Nighttime SBP and DBP also showed 
signicant reductions (p<0.001). BP target achievement was observed in 75% of patients. 19 patients (31.67%) showed BP 
variability: 18.34% were dippers and 13.33% were non-dippers. No adverse events were reported in the study.  The Conclusion:
Telmisartan/Amlodipine FDC demonstrated signicant 24-hour BP control and was well-tolerated, supporting its role in 
managing hypertensive diabetic patients in routine care.
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INTRODUCTION
Hypertension and type 2 diabetes mellitus (T2DM) are among 
the most prevalent non-communicable diseases globally, with 
a signicant burden particularly in developing countries like 
India. The coexistence of these two conditions exponentially 
increases the risk of adverse cardiovascular outcomes, 
including myocardial infarction, stroke, and chronic kidney 
disease. It is estimated that nearly 60–70% of individuals with 
diabetes also suffer from hypertension, making this 
comorbidity a critical target for intervention in clinical 

1,2,3practice .

While ofce-based BP measurements remain common in 
clinical settings, they often fail to provide a complete picture of 
the patient's blood pressure prole. Ambulatory Blood 
Pressure Monitoring (ABPM) is now considered the gold 

4standard for evaluating 24-hour BP patterns . It enables the 
detection of masked hypertension, white-coat hypertension, 
and abnormal nocturnal BP behavior, such as “non-dipping” 
or “reverse-dipping,” which are associated with higher 
cardiovascular risk. ABPM also allows for the assessment of 
blood pressure variability, morning surges, and the 
effectiveness of antihypertensive therapies across a full 

5circadian cycle .

In recent years, the use of xed-dose combinations (FDCs) has 
gained prominence in the management of hypertension, 
particularly in patients with comorbidities like diabetes, as 
they simplify treatment regimens and improve medication 
adherence. Among these, the combination of Telmisartan, a 
long-acting angiotensin II receptor blocker (ARB), and 

Amlodipine, a calcium channel blocker (CCB), is recognized 
for its potent antihypertensive action, favorable metabolic 

6,7prole, and 24-hour efcacy . Telmisartan offers additional 
benets through partial activation of peroxisome proliferator-
activated receptor gamma (PPAR-�), which may be 
particularly useful in diabetic patients. Amlodipine, on the 
other hand, provides consistent vasodilation with minimal 

8reex tachycardia .

Although the efcacy of Telmisartan and Amlodipine has 
been established through randomized controlled trials, there 
is a growing need to evaluate their performance in real-world 
settings, where patients often present with complex 
comorbidi t ies ,  var iable adherence,  and broader 
demographic diversity. Moreover, Indian patients may exhibit 
different patterns of BP response and cardiovascular risk 
proles due to genetic, dietary, and environmental factors, 

9,10further highlighting the importance of region-specic data .

The present study, titled “NOCTENSION”, was undertaken to 
assess the real-world clinical effectiveness, 24-hour BP control 
using ABPM, tolerability, and symptom prole of the 
Telmisartan/Amlodipine FDC in Indian patients with 
hypertension and T2DM.

MATERIALS AND METHODS
Study Design: 
Observational, retrospective study conducted using real-
world data from routine clinical practice across Indian 
healthcare centers. The data was extracted from health 
facility records and entered into electronic case report forms 
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(eCRF).

Data related to demographic characteristics, duration of 
disease, co-morbidities, concomitant medications, lab data of 
glycaemic control, liver enzymes and dosage pattern was 
collected from medical records authenticated by physicians/ 
endocrinologists during routine care.

Medical records from various medical centres treating 
patients with Hypertension and T2DM were selected. 
Approvals from the treating physicians and independent 
ethics committee (IEC) was obtained. Post approval from the 
site investigator and IEC, the comprehensive patient-level 
information on demographic, clinical, and laboratory 
variables were collected and entered in paper CRF (case 
report form). Medication data and co-morbidities were also 
collected.

Inclusion Criteria:
Adults >18 years of age who are Diagnosed with essential 
hypertension (ESH 2023 criteria) and T2DM and Receiving 
Telmisartan/Amlodipine FDC therapy.

Data Collected:
Demographics, comorbidities, symptoms, BP values 
(day/night), BP variability (dipper/non-dipper), medication 
details, quality of life using Pittsburgh Sleep Quality Index 
(PSQI), and physician assessments.

Primary Endpoints:
Change from baseline in the mean 24-h SBP and DBP on 
ABPM at the end of study period (8 ± 1 weeks), To evaluate the 
difference in blood pressure between the current visit and 
prior visit(s), To evaluate the difference from baseline in the 
mean morning, day-time, night-time, and last six-hour dosing 
interval period and Assessing the quality of life (QoL) of the 
participants using the Pittsburgh Sleep Quality Index (PSQI).

Secondary Endpoints:
To determine the percentage of study patients on blood 
pressure target goals with telmisartan/amlodipine 
combination. To document the adverse events related to 
telmisartan/ amlodipine combination within the past 2 
months. To evaluate the trends blood pressure variability 
(dippers and non dippers) and Changes in BP parameters in 
different sub-groups (age, gender, BMI, physical activity, 
occupation, duration of hypertension, the total daily dose of 
amlodipine, type of amlodipine therapy, and hypertension 
severity at baseline).

ETHICS
This study was conducted in compliance with the principles of 
the Declaration of Helsinki, and the protocol approved by the 
Ethics Committee. The sponsor/designee submitted the study 
protocol including the waiver for Informed Consent to the 
responsible IEC for review. Approval by the IEC was a pre-
requisite for initiation of the study. The sponsor/designee 
provided the investigator with a copy of the approval letter and 
a list of the names and occupations of the committee 
members. 

Data was collected from patient's medical records available 
at hospital/clinics. The data collected was treated as 
condential. The results of the study were made available for 
review by authorised representatives of sponsor and the ethics 
committees.

Statistical Analysis
Statistical testing was done using descriptive statistics and 
paired t-tests for p values. Demographic characteristics were 
summarized with descriptive statistics, including mean and 
standard deviation (SD) for continuous variables, and 

frequency and percentages for categorical variables.

The data from all participating doctors were pooled for 
analysis. The evaluable patient data were analyzed

RESULTS:
A total of 60 patients were enrolled in the study, with a mean 
age of 56.33�±�11.68 years; 61.67% of them were male. The 
mean body mass index (BMI) of the study population was 
28.89� ±� 5.21� kg/m² (Table 1). The mean duration of 
hypertension was 3.83� ±� 2.56 years, while the mean 
duration of type 2 diabetes mellitus (T2DM) was 3.38�±�2.25 
years (Table 2).

With respect to treatment patterns, 78.3% of the patients 
received a xed-dose combination (FDC) of Telmisartan 
40� mg and Amlodipine 5� mg, while 21.6% received 
Telmisartan 80� mg and Amlodipine 5� mg. The mean 
duration of treatment was 28.5�±�22.2 months (Table 3).

A statistically signicant reduction in blood pressure (BP) was 
observed during both daytime and nighttime. Daytime 
systolic BP decreased from 142.61� mmHg to 131.45� mmHg 
(p�<�0.001), and diastolic BP reduced from 85.18�mmHg to 
80.31� mmHg (p� <� 0.001). Similarly, nighttime systolic BP 
decreased from 140.40�mmHg to 128.98�mmHg (p�<�0.001), 
and diastolic BP reduced from 83.66�mmHg to 80.08�mmHg 
(p�<�0.001) (Table 4).

BP targets were achieved in 75% of patients. BP variability was 
noted in 31.67% of patients, with 18.34% identied as dippers 
and 13.33% as non-dippers (Table 5). 

No adverse events were reported during the study. Based on 
the physician's evaluation, the efcacy of the treatment was 
rated as “very good” or “excellent” in 70% of patients, and 
tolerability was rated similarly in 67% (Table 6).

DISCUSSION
This real-world, observational study assessed the clinical 
effectiveness of a xed-dose combination (FDC) of 
Telmisartan and Amlodipine in achieving 24-hour blood 
pressure (BP) control among Indian hypertensive patients with 
type 2 diabetes mellitus (T2DM). The study provides 
compelling evidence that the Telmisartan/Amlodipine FDC 
offers signicant and sustained reductions in both systolic 
and diastolic BP during daytime and nighttime, with favorable 
tolerability and no adverse events reported.

The key ndings indicate statistically signicant reductions in 
daytime and nighttime SBP and DBP. Specically, daytime 
SBP reduced from 142.61 to 131.45 mmHg and DBP from 85.18 
to 80.31 mmHg (p<0.001). Nighttime SBP decreased from 
140.40 to 128.98 mmHg, and DBP from 83.66 to 80.08 mmHg 
( p < 0 . 0 0 1 ) .  T h e s e  i m p r o v e m e n t s  a l i g n  w i t h  t h e 
pharmacodynamic proles of both Telmisartan, a long-acting 
ARB with a half-life of over 24 hours, and Amlodipine, a 
calcium channel blocker that ensures smooth and sustained 
vasodilation.

Additionally, this study incorporated ambulatory blood 
pressure monitoring (ABPM), allowing assessment beyond 
ofce BP, capturing circadian BP variability-a recognized 
predictor of cardiovascular outcomes. Among the 60 
participants, 31.67% showed BP variability with 18.34% being 
dippers and 13.33% non-dippers. These ndings emphasize 
the utility of ABPM in identifying patients at elevated 
cardiovascular risk due to abnormal nocturnal BP patterns.

The use of the Pittsburgh Sleep Quality Index (PSQI) as a 
patient-reported outcome also highlighted improvements in 
quality of life. Common symptoms like nocturnal headaches 
(20%), frequent awakenings (23.33%), and excessive daytime 
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sleepiness (15%) appeared to decrease during therapy, 
suggesting an overall positive impact on sleep quality and 
well-being.

The BP target achievement in 75% of the study population is 
particularly noteworthy. This rate is higher than commonly 
observed in routine practice, especially among diabetic 
hypertensives where achieving target BP can be challenging 
due to comorbidities and metabolic dysregulation. This 
reinforces the efcacy of the ARB/CCB combination in dual-
risk patients. Furthermore, no adverse drug reactions were 
documented, and the treatment was rated as “excellent” or 
“very good” by a majority of physicians in terms of both 
efcacy (70%) and tolerability (67%).

Subgroup trends (age, BMI, therapy type, hypertension 
severity) also suggested consistent benets across patient 
proles, although specic analyses by subgroup were limited 
in this study. Few studies emphasized that Indian patients 
often have poor adherence to complex regimens. The 
simplicity of once-daily FDC improves compliance and 
effectiveness, which may explain the high treatment success 

11in our cohort .

A meta-analysis by Parati et al. on ABPM-guided hypertension 
management supported the benets of long-acting ARBs such 
as Telmisartan in reducing nocturnal and early morning BP 

5,13surges, which are critical in diabetic patients . MICADO II 
study demonstrated superior 24-hour BP control with 
Telmisartan/Amlodipine compared to monotherapy or other 
combinations in hypertensive patients. The MICADO II study 
also observed improved circadian BP control and target 
achievement, mirroring our ndings where ABPM showed 

14substantial reductions in both daytime and nighttime Bp .

This study provides real-world validation of Telmisartan/ 
Amlodipine FDC as a practical and efcient choice in patients 
with dual burden of T2DM and hypertension. Its role in 
improving sleep quality and reducing BP variability further 
enhances its utility in high-risk populations. Moreover, the 
favorable safety prole makes it a reliable long-term 
treatment option.

Despite its strengths, the study had limitations such as the 
small sample size (n=60), retrospective design, and lack of a 
control arm. Long-term cardiovascular outcomes were not 
assessed. Future randomized, prospective studies with larger 
sample sizes and comparator arms are warranted to 
strengthen the current ndings.

CONCLUSION
This real-world evidence supports the effectiveness and 
tolerability of Telmisartan/Amlodipine FDC in managing 24-
hour BP in Indian patients with hypertension and T2DM. It 
improves BP control, quality of life, and reduces symptom 
burden, making it a valuable choice in clinical practice.
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Table 1: Demographics

Table 2: Duration Of Disease

Table 3: Treatment Patterns

Table 4: Summary Of Blood Pressure.

VOLUME - 14, ISSUE - 12, DECEMBER - 2025 • PRINT ISSN No. 2277 - 8160 • DOI : 10.36106/gjra

Age Age (Yr) Height (cm) weight (Kg) 2BMI (kg/m )

N 60 60 60 60

Mean 56.33 161.52 74.78 28.89

Standard 
Deviation

11.68 9.76 11.45 5.21

Median 56.50 159 76.50 28.51

Range 35,78 145,183 49, 93 18.78,39.64

95%CI (53.31,5
9.35)

(159,164) (71.82,77.74) (27.54, 30.23)

Parameter Statistics Years

Hypertension

Duration N 60

Mean 3.83

Standard Deviation 2.56

Median 3.0

Range 1.00, 13.00

95% CI 3.17, 4.49

Type 2 Diabetes mellitus

Duration N 60

Mean 3.38

Standard Deviation 2.25

Median 3.00

Range 1.00, 12.00

95%CI 2.80, 3.96

Parameter Statistics Overall
(N=60)

Treatment 
Frequency and 
Dose

FDC of Telmisartan 40mg + 
Amlodipine 5 mg

47, (78.3%)

    OD 31, (51.6%)

    BD 16, (26.6%)

FDC of Telmisartan 80mg+ 
Amlodipine 5 mg

13, (21.6%)

    OD 9, (15.0%)

    BD 4, (6.6%)

Overall 
Treatment 
Duration 
(months)

N 60

Mean 28.5

SD 22.2

Median 24

Range: min, max 3.0, 120.0

95% CI (22.7, 34.2)

Parameter/ 
Statistics

Stat Before FDC 
Telmisartan and 
Amlodipine 
treatment

After FDC 
Telmisartan and 
Amlodipine 
treatment

Day Time 
Systolic BP 
(mmHg)

n 60 60

Mean 142.61 131.45

SD 14.51 13.57

Median 141 130

Range: 
min, 
max

103, 172 100, 165

95% CI 138.9, 146.4 127.9, 135

p<0.001

Day Time 
Diastolic BP 
(mmHg)

n 60 60

Mean 85.18 80.31

SD 7.39 7.05

Median 85 82

Range: 
min, 
max

62, 105 53, 95

95% CI 83.27, 87.09 78.49, 82.13

p<0.001

Night Time 
Systolic BP 
(mmHg) 

n 60 60

Mean 140.4 128.98

SD 14.55 13.85
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Table 5: Blood Pressure Target Achieved

Table 6: Physicians Global Assessments
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Median 140 130

Range: 
min, 
max

107, 175 100, 172

95% CI 136.6, 144.2 125.4, 132.6

p<0.001

Night Time 
Diastolic BP 
(mmHg)

n 60 60

Mean 83.66 80.08

SD 8.03 7.37

Median 85 81.5

Range: 
min, 
max

60, 100 50, 90

95% CI 81.58, 85.74 78.17, 81.98

p<0.001

Parameter Statistics Overall
(N=60)

WHETHER THE BLOOD PRESSURE 
TARGET ACHIEVED? 

Yes 45 
(75.00%)

No 15 
(25.00%)

Did the patient have any blood 
pressure variability? 

Yes 19 
(31.67%)

No 41 
(68.33%)

If yes, type of variability observed: Dipper 11 
(18.34%)

Non-Dipper 8 (13.33%)

Parameter Overall (n=60) n(%)

Physician Global Evaluation of tolerability

AVERAGE 6(10.00%)

EXCELLENT 17(28.33%)

FAIR 1(1.66%)

GOOD 13(21.66%)

VERY GOOD 23(38.33%)

Physician Global Evaluation of Efcacy

AVERAGE 6(10.00%)

EXCELLENT 12(20.00%)

FAIR 0(0.00%)

GOOD 12(20.00%)

VERY GOOD 30(50.00%)


