Journal of Diabetes and Treatment
Sharma B, et al. J Diabetes Treat 8: 10113.
www.doi.org/10.29011/2574-7568.0010113

www.gavinpublishers.com

Research Article

Retrospective Study to Assess the Effect of Telmisartan
on Urine Albumin-To-Creatinine Ratio
(UACR) in Indian Hypertensive Patients with Diabetes

Balram Sharma!, Mohan Magdum?, Ashok Jhingan’, Hanmant
Barkate?, Sachin Suryawanshi‘, Mayur Jadhav*, Prathmesh Parekh*,
Jay Shah®

"Department of Endocrinology, SMSMC, Jaipur, India

2Department of Endocrinology, Jehangir Hospital, Pune Poona Hospital and Research Centre, Pune, India

3Department of Medicine, BLK-Max Super Speciality Hospital, New Delhi, India

“Pharmacology, Glenmark Pharmaceuticals Limited, India

Cardiology Department, HCG Hospital, Mithakhali, Ahmedabad, India
*Corresponding author: Mayur Jadhav, Pharmacology, Glenmark Pharmaceuticals Limited, Corporate Enclave, B. D. Sawant
Marg, Chakala, Andheri (E), Mumbai, India

Citation: Sharma B, Magdum M, Jhingan A, Barkate H, Suryawanshi S, et al. (2023) Retrospective Study to Assess the Effect of
Telmisartan on Urine Albumin-To-Creatinine Ratio (UACR) in Indian Hypertensive Patients with Diabetes. J Diabetes Treat 8:
10113. DOI: 10.29011/2574-7568.010113

Received Date: 03 February, 2023; Accepted Date: 18 February, 2023; Published Date: 22 February 2023

/Abstract A

Introduction: Hypertension is one of the major causes of Chronic Kidney Disease (CKD). The kidney function and kidney
damage can be detected by albuminuria. This study was aimed at assessing the effect of Telmisartan monotherapy on urine
albumin-to-creatinine ratio (UACR) among Indian hypertensive patients.

Materials and Methods: This was a retrospective cohort study. Data was collected retrospectively from 161 centres across India
between Feb 2015 to Feb 2021. Hypertensive patients on Telmisartan monotherapy with UACR records available of at least
two analysable visits were enrolled. Demographic, clinical, treatment and outcome data of Hypertensive patients meeting the
Inclusion criteria were captured. Mean changes in UACR and blood pressure (BP) from visit 1 to visit 2 were assessed.

Results: Data of 1095 patients was available for analysis. The mean age was 54.0+11.7 years with 615 males and 480 females.
The mean interval between Visit 1 and 2 was 278.06 days with a mean UACR 113.58 mg/g at Visit 1 and 77.29 mg/g at Visit
2 (mean difference of 36.29 mg/g, p=0.0012). The mean UACR in diabetic patients (n=945) was 83.3+312.4 at visit 1 and
58.274+231.47 at visit 2 [difference -25.02, p=0.0055, mean duration 292.06 days). The Mean Systolic BP at visit 1 and visit 2
was 142.23 and 133.71 mmHg (mean change -8.5, p<0.001) and the mean diastolic BP at visit 1 and visit 2 was 83.77 and 80.04
mmHg (mean change -3.8, p<0.001) respectively.

Conclusion: Telmisartan can effectively reduce UACR and BP in Indian patients. It can be a promising treatment option to delay
the progression of proteinuria in Hypertensive patients.
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Introduction

Systemic arterial hypertension is a global health problem
and is also one of the most important modifiable risk factors for
all-cause morbidity and mortality worldwide. It is associated with
increased cardiovascular and renal morbidity [ 1] and also represents
the leading risk factor for death in the world. It is attributed to
cause an estimated 7.5 million deaths a year (13% of all deaths)
[2]. According to estimates, 31.1 percent of adults (1.39 billion) in
the world had hypertension in 2010. Adult hypertension was more
common in low- and middle-income nations (31.5 percent, or 1.04
billion persons) as compared to high-income nations (28.5 %, 349
million people). [3]

Hypertension is one of the major causes responsible for
chronic kidney disease (CKD). It has been noted that long-term
uncontrolled hypertension leads to increased intraglomerular
pressure and causes damage to glomerulus as well as glomerular
filtration. This results in abnormally increased amounts of protein
in the urine termed as proteinuria. [4] Adequate control of arterial
blood pressure plays a crucial role in slowing down the progression
of CKD. The kidney damage of a CKD patient can be detected
with the help of albuminuria and kidney function according to the
glomerular filtration rate (GFR). The levels of Albuminuria can be
stated as Normal: <30 mg/d, Microalbuminuria: 30-300 mg/d and
Macroalbuminuria: >300 mg/d [5]. The severity of albuminuria
correlates with blood pressure (BP) levels and responds to the
lowering of BP. Microalbuminuria refers to slight increase in
urine albumin excretion and is linked to the consequences of long-
term primary hypertension. It is usually associated with signs of
cardiovascular damage including left ventricular hypertrophy and
carotid plaques or thickening [6]. Thus, microalbuminuria has a
powerful predictive value for cardiovascular and renal events.
Evaluating patients for an increase in urine albumin excretion has
become a useful way to evaluate overall cardiovascular risk in
routine clinical practice, especially in patients with hypertension
and diabetes [7].

The activation of renin-angiotensin-aldosterone system
(RAAS), especially angiotensin-2 is involved in CKD pathogenesis
and it’s cardiovascular complications. The drugs interfering with
the renin-angiotensin system, such as angiotensin II receptor
antagonists (ARBs) and angiotensin converting enzyme inhibitors
(ACEIs) are of choice in patients with hypertension and CKD.
ACEIs/ARBs have a blood pressure-independent anti-proteinuric
effect. With ACE inhibitors, the complete RAAS inhibition is
prevented due to the formation of angiotensin II using non-ACE
pathways. However, ARBs overcome this limitation by selective
blockade of the angiotensin 1 (AT1) receptor and therefore
angiotensin II escape observed with an ACEI does not occur with

an ARB. [8,9] A prospective cohort study indicated that in patients
with advanced CKD and stable hypertension, antihypertensive
treatment with ACEIs or ARBs reduces the likelihood of long-term
dialysis and lowers the mortality risk as well. [10,11] ARBs reduce
protein excretion by approximately 35% to 40%, which is greater
than other antihypertensive agents. [12] Reduction in proteinuria
correlates with slowing the progression of kidney disease.

Telmisartan is an ARB which is increasingly prescribed
due to its good tolerability, cardio metabolic benefits, longer half-
life of 24 hours and once daily dosing. [13] Telmisartan has been
examined for its effects on decreasing BP and urine albumin-to-
creatinine ratio (UACR) with promising findings. This study was
conducted to assess the effect of Telmisartan on UACR and BP
among Indian hypertensive patients on Telmisartan monotherapy.

Materials and methods

Study Design: This was a retrospective cohort study, in which
the data was collected from 16 Feb 2015 to 02 Feb 2021 from
20 states that included 64 cities, and informed consent was not
required. Data from all eligible hypertensive patients who were
prescribed with Telmisartan (20mg, 40mg, or 80mg orally once
daily) monotherapy was collected after obtaining approval from
the ethics committee (Suraksha Ethics committee. Reg No:
ECR/644/Inst/MH/2014/RR-17). Data collection and analysis
were performed from an Indian electronic software owned and
administered by HealthPlix Technologies PRV. Longitudinal
information including demographics, diagnosis, medications,
cardiac risk factors, tests conducted, and other data elements
obtained from the software were used to conduct the analysis.
The study confirms the applicable national regulatory laws and
guidelines. Patient confidentiality was always maintained, and
the study was performed using anonymized information only.
The Electronic Medical Records were reviewed for the patients
fulfilling all the inclusion criteria for eligibility.

Study Population: Inclusion and Exclusion Criteria - The
hypertensive patients of age at least 18 years at the time of
baseline assessment and who have been prescribed Telmisartan
as monotherapy without modification of treatment, having two
distinct UACR values on two visits were included in the study. The
patients who stopped Telmisartan prematurely (Non-compliance)
without medical advice or patients on combination therapy for the
treatment of hypertension were excluded from the study.

Assessment criteria: The following parameters were assessed
during the study and thus were the basic criteria for the final
assessment:

e  Changes in UACR between two analyzable visits.

e Change in systolic and diastolic blood pressure between two
analyzable visits.

2

J Diabetes Treat, an open access journal
ISSN: 2574-7568

Volume 8; Issue 01



Citation: Sharma B, Magdum M, Jhingan A, Barkate H, Suryawanshi S, et al. (2023) Retrospective Study to Assess the Effect of Telmisartan on Urine
Albumin-To-Creatinine Ratio (UACR) in Indian Hypertensive Patients with Diabetes. J Diabetes Treat 8: 10113. DOI: 10.29011/2574-7568.010113

e Changes in UACR in diabetic hypertensive patients between two analyzable visits.

Sample Size Calculation: Makino H, et al [14], in their study on telmisartan observed that UACR changed from 172+47.5 mg/g to
136+124 mg/g at end of the study. Assuming that similar changes in UACR will be observed in Indian patients, o of 0.05, Power of 95%
(B =0.05) we got a sample size of 616 patients. If about 40% of the data might not fulfill the criteria of the study, data of additional 246
patients (40% of 616) would be screened. Thus, final sample size was 862 patients. However, considering the retrospective nature of the
study we aimed to collect data of maximum possible patients.

Statistical Analysis: The mean change in UACR and the mean change in Blood Pressure (Systolic and Diastolic) from visit 1 to visit
2 were compared using paired t-test.

Results

The study enrolled a total of 1095 patients, 945 of whom were diagnosed with Diabetes Mellitus. The average age was 54.0
+ 11.7 years with 615 males and 480 females. 173 had an ideal BMI, 262 were over-weight and 182 were obese. The demographic
characteristics of the patients are presented in Table 1.

Parameter Category Patient count (n)
Patients enrolled 1095
Patient Distribution
Patients with DM 945
18-39 years 123
Age (Years) 40-64 years 768
>65 years 204
Male 615
Gender
Female 480
Class 1 (> 1 lakh) 281
Class 2-4 (> 10,000- 1 lakh) 4
Geographic Distribution
Metro (>10 lakh) 810
Rural (<10,000) 0
BMI <25 173
BMI (Kg/m?) BMI 25-29.9 262
BMI >30 182

Table 1: Baseline demographic characteristics of the patients.

A total of 983 patients were available for BP analysis, with 260 receiving 20 mg, 682 receiving 40 mg, and 41 receiving 80 mg of
Telmisartan. The details of all the patients who were reviewed in this study are provided in table 2.
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Description of patient population

Patient count (n)

up visit) and co-diagnosed with Diabetes Mellitus

Total Patients (=18 years old) in EMR on Telmisartan at visit 1 with two analysable visits having UACR values 1095

Total Patients (=18 years old) on Telrpisar‘can at yisit 1 with two apalysable visits having UACR values and co- 945
diagnosed with Diabetes Mellitus (DM)

Total patients considered for UACR assessment 1095

Total patients considered for BP assessment (BP readings available at baseline and follow-up visit) 983

Total Patients with Hypertension considered for BP assessment (BP readings available at baseline and follow- 843

Table 2: Details of the count of the patients whose electronic medical records (EMR) were reviewed in the study.

Effect of Telmisartan on UACR in the overall population (1095 patients)

The mean interval between Visit 1 and Visit 2 was 278.06 days. The mean UACR was 113.58 mg/g at Visit 1 and 77.29 mg/g at
Visit 2, with a mean difference of 36.29 mg/g (p=0.0012) between the two visits, as shown in Table 3, Figure 1. These results clearly
show that monotherapy with Telmisartan is linked with a considerable decrease in UACR from visit 1 to visit 2.

Table 3: The mean UACR values (mg/g) at visit 1 and visit 2 for all 1095 patients.

Interval between Visit 1 Mean UACR (mg/g) The difference in values
and Visit 2 (days) Visit-1 Visit-2 between 2 visits
Mean 278.06 113.58 77.29 -36.29
Standard Deviation (SD) 187.38 443.74 326.76
Number of patients (n) 1095.00 1095 1095
P-Value 0.0012

Figure 1: The change in mean UACR (mg/g) from visit 1 to visit 2 in overall population.
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Effect of Telmisartan on UACR in patients with DM and HTN (945 patients)

The mean interval between Visit 1 and Visit 2 was 292.06 days. The mean UACR was 83.3 mg/g at Visit 1 and 58.27 mg/g at
Visit 2, with a mean difference of 25.02 mg/g (p=0.0055) between the two visits, as shown in Table 4. These results clearly show
that monotherapy with Telmisartan is associated with a significant decrease in UACR in patients with diabetes mellitus (DM) and
hypertension (HTN) from visit 1 to visit 2. In addition, a significant decrease in HbAlc (p=0.0019) was also observed between visit 1
and visit 2 (Figure 2).

Interval between Visit 1 Mean UACR (mg/g) The difference in values
and Visit 2 (days) Visit-1 Visit-2 between 2 visits
Mean 292.06 83.3 58.27 -25.02
SD 185.70 3124 231.47
P-Value 0.0055

Table 4: The mean UACR values (mg/g) at visit 1 and visit 2 in patients with DM and HTN.

Mean Hbalc values (%) at Visit 1 and
Visit 2
10.0 p<0.05

8.0

;\ES.O 7.6
3 6.0
<L
0
T 40

2.0

0.0

Visit 1 Visit 2

Figure 2: The change in mean HbAlc (%) from visit 1 to visit 2 in patients with DM and HTN.

Table 5: shows the percentage of patients in whom the UACR was reduced to <30mg/g at visit 2. 34.15% patients achieved UACR <30
mg/g in Visit 2.

UACR Range (mg/g) Total patients in range Patients achieving the UACR <30mg/g in Visit 2, n(%)
30-300 256 107 (41.8%)
>300 72 5 (6.94%)
Total 328 112 (34.15%)

Table 5: Percentage of patients achieving UACR <30mg/g at Visit 2.
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Effect of Telmisartan on BP (overall population, n=983)

The mean duration of the interval between Visit 1 and Visit 2 is 99.6 days. The Mean Systolic BP (SBP) at visit 1 and visit 2 was
142.23 and 133.71 mmHg (mean change -8.5, p<0.001) and the mean diastolic BP (DBP) at visit 1 and visit 2 was 83.77 and 80.04
mmHg (mean change -3.8, p<0.001) respectively as shown in Table 6. There was a statistically significant reduction in SBP and DBP

from visit 1 to visit 2.

Interval Mean SBP Mean SBP Difference Mean DBP Mean DBP Difference of mean
between Visit at Visit 1 at Visit 2 of mean SBP at Visit 1 at Visit 2 DBP Iieiwceeez ) \Zsi s
1 and Visit 2 (mmHg) (mmHg) between 2 Visits (mmHg) (mmHg)
Mean 99.61 142.23 133.71 -85 83.77 80.04 -3.8
SD 92.26 14.01 15.76 9.65 8.78
Count 983 983 983 983 983
P-Value <0.001 <0.001

Table 6: The mean BP values (Systolic and Diastolic) (mmHg) at visit 1 and visit 2.

Effect of Telmisartan on BP in patients with DM and HTN (843 patients)

The mean duration of the interval between Visit 1 and Visit 2 was 101.5 days. The Mean SBP at visit 1 and visit 2 was 142.40 and
133.71 mmHg (mean change -8.7, p<0.001) and the mean DBP at visit 1 and visit 2 was 83.60 and 79.80 mmHg (mean change -3.8,
p<0.001) respectively as shown in Table 7. There was a statistically significant reduction in SBP and DBP from visit 1 to visit 2.

Interval Mean SBP Mean SBP Difference Mean DBP Mean DBP Difference of mean
between Visit at Visit 1 at Visit 2 of mean SBP at Visit 1 at Visit 2 DBP between 2
1 and Visit 2 (mmHg) (mmHg) between 2 Visits (mmHg) (mmHg) Visits
Mean 101.50 142.40 133.7 -8.7 83.6 79.8 -3.8
SD 92.39 14.10 16 9.7 8.7
Count 843 843 843 843 843
P-Value <0.001 <0.001

Table 7: The mean BP values (Systolic and Diastolic) (mmHg) at visit 1 and visit 2 in patients with DM and HTN.

Discussion

This retrospective cohort study aimed to analyse the effect
of Telmisartan on UACR and BP among Indian Hypertensive
patients through electronic medical records. The results showed
a significant reduction in UACR and BP in overall population as
well as in patients with DM and HTN.

Ogawa H et al, in a multicentre, open-label, randomized
study, compared the effects of Telmisartan with those of non-ARB
standard therapy on UACR changes for three years from the start
of antihypertensive treatment (ATTEMPT-CVD study). By 36
months it was found that, despite similar BP control in both arms,
UACR had decreased by 12.2 mg/gCr in the Telmisartan group
compared to a decrease of 4.1 mg/gCr in the non-ARB group
(P<0.001). [15]

Agrawal A et al conducted a prospective observational study

which evaluated effects of Telmisartan on kidney function in patients
with chronic kidney disease (n=55, 96.36% hypertensive; 63.61%
diabetic). After three months of treatment with Telmisartan, 24-h
urinary protein, spot urine protein-to-creatinine, serum creatinine
and BP significantly reduced (p<.05) by 806.78 mg, 0.95, 0.44 mg/
dl and 8.9/4.7mmHg in the overall population. [16]

A meta-analysis done in Japan reviewed data from 20
controlled prospective trials and concluded that Telmisartan
is likely beneficial in improving proteinuria/albuminuria. This
meta-analysis pooled data from more than 25000 patients. A
significant reduction was observed in percent changes of urinary
protein excretion / urinary albumin excretion / urinary protein to
creatinine ratio / urinary albumin to creatinine ratio in the 7 ARB-
control [mean difference (MD), — 19.99%; 95% CI, — 28.68% to
—11.30%; p <0.00001], 7 ACEI-control (MD, — 14.08%; 95% CI,
—25.36% to — 2.80%; p = 0.01), 6 non-ARB/ACEI-control (MD,
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~39.82%; 95% CI, — 55.96% to — 23.69%; p < 0.00001), and all
the 20 trials (MD, — 24.36%; 95% CI, — 32.85% to — 15.87%; p <
0.00001). [17]

In a prospective study, Fujino N. et al. investigated whether
Telmisartan reduces the UACR in hypertensive patients. From
baseline to 6 months, there were significant reductions in UACR
(26.6 £26.9 vs. 14.3 £ 16.5, P=0.048), SBP (146.8 = 8.5 vs. 131.2
+ 12.8, P=0.003) and DBP (85.8 = 10.4 vs. 77.1 + 7.2 P=0.044)
with treatment of Telmisartan. [18]

Makino H et al studied prevention of transition from incipient
to overt nephropathy with Telmisartan in patients with Type 2
Diabetes in a randomized, multicenteric, double-blind, placebo
controlled trial with mean duration of 1.3+0.5 years (n=527, 163
normotensive). It was found that with treatment of Telmisartan 80
mg and 40 mg, mean UACR decreased by 58.8 mg/g and 37.9
mg/g respectively. Placebo increased UACR by 40.9 mg/g (both
telmisartan doses vs. placebo, P < 0.0001). SBP/DBP decreased
from 138/78 mmHg to 128/72 mmHg with 80 mg telmisartan and
from 137/78 mmHg to 128/72 mmHg with 40 mg telmisartan
(each BP change at 1 year from baseline P < 0.01). [19]

UACR is one of the key markers for CKD. Albuminuria
changes could indicate how well patients are responding to
treatment and how likely they are to progress. A greater UACR
at the time of diagnosis was linked to an increased risk of renal
events, such as loss of half of eGFR, dialysis, or mortality, in the
CRIC (The Cohort Study of Chronic Renal Insufficiency) study.
[20] RAAS system plays a key role in the pathophysiology of
progressive kidney disease. It is known that ARBs are used to
slow the onset and duration of nephropathy. AMADEO study
has proven the efficacy of Telmisartan in reducing proteinuria
in hypertensive patients with diabetic nephropathy as a part of
the programme of research to show Telmisartan’s End-organ
protection (PROTECTION). [21]

In the current study, Telmisartan provided significant
reductions in UACR in addition to BP reductions in hypertensive
patients including those having diabetes. There were also 34.15%
patients having UACR reduced to <30 mg/g with Telmisartan
treatment. This evidence provides notion about the anti-proteinuric
effect of Telmisartan in Indian hypertensive and diabetic patients
which needs to be further confirmed in randomized clinical trials.

Retrospective design is one of the limitations of this study
which may have led to selection bias due to unknown confounding
factors. The methods used for UACR assessment were not
available and they may be different from different labs. There
were wide variations in data leading to larger standard deviations
(particularly duration between 1% and 2™ UACR and BP records)
and BP records were not available for all patients at baseline and
subsequent visit.

Conclusion

Telmisartan can effectively reduce UACR as well as systolic
and diastolic BP in Indian patients with hypertension including
those with diabetes. It can be a promising treatment option to
delay the progression of proteinuria in the Indian population with
hypertension.

Acknowledgement
We thank Supriya Kaloo for analysing the data.

Financial Support and Sponsorship: The study was funded by
Glenmark Pharmaceuticals.

Conflicts of Interest: Dr Hanmant Barkate, Dr Sachin
Suryawanshi, Dr Mayur Jadhav and Dr Prathamesh Parekh are
employees of Glenmark Pharmaceuticals Limited. Dr Balram
Sharma, Dr Mohan Magdum, Dr Ashok Jhingan and Dr Jay Shah
do not have any conflicts of interest. Dr Avin Vagrecha is an
employee of Healthplix Technologies which received consultancy
fees from Glenmark Pharmaceuticals to perform the study.

References

1. Kearney PM, Whelton M, Reynolds K, Muntner P, Whelton PK, et al.
(2005) Global burden of hypertension: analysis of worldwide data.
Lancet 365: 217-23.

2.  World Health Organization. Global health risks: mortality and burden of
disease attributable to selected major risks. World Health Organization
Press; Geneva: 2009

3. Mills KT, Stefanescu A, He J (2020) The global epidemiology of
hypertension. Nat Rev Nephrol 16: 223-237.

4. Yoshioka T, Rennke HG, Salant DJ, Deen WM, Ichikawa | (1987) Role
of abnormally high transmural pressure in the permselectivity defect of
glomerular capillary wall: a study in early passive Heymann nephritis.
Circ Res 61: 531-8.

5. Snyder S, John JS (2014) Workup for proteinuria. Prim Care 41: 719-
35

6. Pontremoli R, Leoncini G, Ravera M, Viazzi F, Vettoretti S, et al.
(2002) Microalbuminuria, cardiovascular, and renal risk in primary
hypertension. J Am Soc Nephrol: S169-72.

7. \Viazzi F, Parodi D, Leoncini G, et al. (2004) Optimizing global risk
evaluation in primary hypertension: the role of microalbuminuria and
cardiovascular ultrasonography. American Journal of Hypertension 17:
231A.

8. Sarafidis PA, Khosla N, Bakris GL (2007) Antihypertensive therapy in
the presence of proteinuria. Am J Kidney Dis 49: 12—-26.

9. Baltatzi M, Savopoulos C, Hatzitolios A (2011) Role of angiotensin
converting enzyme inhibitors and angiotensin receptor blockers in
hypertension of chronic kidney disease and renoprotection. Study
results. Hippokratia 15: 27-32.

10. Hsu TW, Liu JS, Hung SC, Kuo KL, Chang YK, et al. (2014)
Renoprotective effect of renin-angiotensin-aldosterone system
blockade in patients with predialysis advanced chronic kidney disease,
hypertension, and anemia. JAMA Intern Med 174: 347-54.

11. Park M, Hsu CY (2014) An ACE in the hole for patients with advanced

7

J Diabetes Treat, an open access journal
ISSN: 2574-7568

Volume 8; Issue 01


https://pubmed.ncbi.nlm.nih.gov/15652604/
https://pubmed.ncbi.nlm.nih.gov/15652604/
https://pubmed.ncbi.nlm.nih.gov/15652604/
https://apps.who.int/iris/handle/10665/44203
https://apps.who.int/iris/handle/10665/44203
https://apps.who.int/iris/handle/10665/44203
https://pubmed.ncbi.nlm.nih.gov/32024986/
https://pubmed.ncbi.nlm.nih.gov/32024986/
https://pubmed.ncbi.nlm.nih.gov/2443267/
https://pubmed.ncbi.nlm.nih.gov/2443267/
https://pubmed.ncbi.nlm.nih.gov/2443267/
https://pubmed.ncbi.nlm.nih.gov/2443267/
https://pubmed.ncbi.nlm.nih.gov/25439530/
https://pubmed.ncbi.nlm.nih.gov/25439530/
https://pubmed.ncbi.nlm.nih.gov/12466308/
https://pubmed.ncbi.nlm.nih.gov/12466308/
https://pubmed.ncbi.nlm.nih.gov/12466308/
https://academic.oup.com/ajh/article/17/S1/231A/170012
https://academic.oup.com/ajh/article/17/S1/231A/170012
https://academic.oup.com/ajh/article/17/S1/231A/170012
https://academic.oup.com/ajh/article/17/S1/231A/170012
https://pubmed.ncbi.nlm.nih.gov/17185142/
https://pubmed.ncbi.nlm.nih.gov/17185142/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3139675/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3139675/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3139675/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3139675/
https://pubmed.ncbi.nlm.nih.gov/24343093/
https://pubmed.ncbi.nlm.nih.gov/24343093/
https://pubmed.ncbi.nlm.nih.gov/24343093/
https://pubmed.ncbi.nlm.nih.gov/24343093/
https://pubmed.ncbi.nlm.nih.gov/24342932/

Citation: Sharma B, Magdum M, Jhingan A, Barkate H, Suryawanshi S, et al. (2023) Retrospective Study to Assess the Effect of Telmisartan on Urine
Albumin-To-Creatinine Ratio (UACR) in Indian Hypertensive Patients with Diabetes. J Diabetes Treat 8: 10113. DOI: 10.29011/2574-7568.010113

12

13.

14.

15.

16.

chronic kidney disease? JAMA Intern Med 174: 355-6.

Vaidyanathan S, Abraham KA, Singh G, Soni B, Hughes P (2014)
Screening for proteinuria in “at-risk” patients with spinal cord injuries:
lessons learnt from failure. Patient Safety Surg 8: 25.

Deppe S, Boger RH, Weiss J, Benndorf RA (2010) Telmisartan: a
review of its pharmacodynamic and pharmacokinetic properties.
Expert Opin Drug Metab Toxicol 6: 863-71.

Makino H, Haneda M, Babazono T, Moriya T, Ito S, et al. (2008)
Microalbuminuria reduction with telmisartan in normotensive and
hypertensive Japanese patients with type 2 diabetes: a post-hoc
analysis of The Incipient to Overt: Angiotensin Il Blocker, Telmisartan,
Investigation on Type 2 Diabetic Nephropathy (INNOVATION) study.
Hypertens Res 31: 657-64.

Ogawa H, Soejima H, Matsui K, Kim-Mitsuyama S, Yasuda O, et al.
(2016) A ftrial of telmisartan prevention of cardiovascular diseases
(ATTEMPT-CVD): Biomarker study. Eur J Prev Cardiol 23: 913-21.

Agrawal A, Kamila S, Reddy S, Lilly J, Mariyala MS (2016) Effect of
telmisartan on kidney function in patients with chronic kidney disease:
an observational study. J Drug Assess 5: 24-28.

17.

18.

19.

20.

21.

Takagi H, Yamamoto H, lwata K, Goto SN, Umemoto T (2013) Effects
of telmisartan on proteinuria or albuminuria: a meta-analysis of
randomized trials. Int J Cardiol 167: 1443-9.

Fujino N, Ino H, Sakata K, Masuta E, Tsubokawa T, et al. (2011)
Baseline and Serial Changes in Urinary Albumin-to-creatinine Ratio in
Patients with Hypertension Treated by Telmisartan. Journal of Cardiac
Failure 17: S164.

Makino H, Haneda M, Babazono T, Moriya T, Ito S, et al. (2007)
Prevention of transition from incipient to overt nephropathy with
telmisartan in patients with type 2 diabetes. Diabetes Care 30: 1577-8.

Grams ME, Yang W, Rebholz CM, Wang X, Porter AC, et al. (2017)
Risks of Adverse Events in Advanced CKD: The Chronic Renal
Insufficiency Cohort (CRIC) Study. Am J Kidney Dis 70: 337-346.

Bakris G, Burgess E, Weir M, Davidai G, Koval S (2008) Telmisartan
is more effective than losartan in reducing proteinuria in patients with
diabetic nephropathy. Kidney international 74: 364-9.

8

J Diabetes Treat, an open access journal
ISSN: 2574-7568

Volume 8; Issue 01


https://pubmed.ncbi.nlm.nih.gov/24342932/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4064104/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4064104/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4064104/
https://pubmed.ncbi.nlm.nih.gov/20509777/
https://pubmed.ncbi.nlm.nih.gov/20509777/
https://pubmed.ncbi.nlm.nih.gov/20509777/
https://pubmed.ncbi.nlm.nih.gov/18633177/
https://pubmed.ncbi.nlm.nih.gov/18633177/
https://pubmed.ncbi.nlm.nih.gov/18633177/
https://pubmed.ncbi.nlm.nih.gov/18633177/
https://pubmed.ncbi.nlm.nih.gov/18633177/
https://pubmed.ncbi.nlm.nih.gov/18633177/
https://pubmed.ncbi.nlm.nih.gov/26324672/
https://pubmed.ncbi.nlm.nih.gov/26324672/
https://pubmed.ncbi.nlm.nih.gov/26324672/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5136975/#:~:text=because of hyperkalemia.-,This study demonstrated that telmisartan effectively and safely,in chronic kidney disease patients.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5136975/#:~:text=because of hyperkalemia.-,This study demonstrated that telmisartan effectively and safely,in chronic kidney disease patients.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5136975/#:~:text=because of hyperkalemia.-,This study demonstrated that telmisartan effectively and safely,in chronic kidney disease patients.
https://pubmed.ncbi.nlm.nih.gov/22560941/
https://pubmed.ncbi.nlm.nih.gov/22560941/
https://pubmed.ncbi.nlm.nih.gov/22560941/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5136975/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5136975/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5136975/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5136975/
https://pubmed.ncbi.nlm.nih.gov/17389334/
https://pubmed.ncbi.nlm.nih.gov/17389334/
https://pubmed.ncbi.nlm.nih.gov/17389334/
https://pubmed.ncbi.nlm.nih.gov/28366517/
https://pubmed.ncbi.nlm.nih.gov/28366517/
https://pubmed.ncbi.nlm.nih.gov/28366517/
https://pubmed.ncbi.nlm.nih.gov/18496508/
https://pubmed.ncbi.nlm.nih.gov/18496508/
https://pubmed.ncbi.nlm.nih.gov/18496508/

	OLE_LINK1

