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The effect of Telmisartan on lipid levels and proinflammatory cytokines
in ESRD patients undergoing hemodialysis
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ABSTRACT: Telmisartan acts as a partial selective agonist of PPARY, thus might affect lipid and car-
bohydrate metabolisms. This study aimed to investigate the effect of Telmisartan on lipid profiles and
Proinflammatory Cytokine (CRP) in ESRD patients. An observational study was conducted on ESRD
patients with regular hemodialysis at least twice a week during the last three months, blood pressure
predialytic >140/90 mmHg, and not using Telmisartan. Sixteen subjects were involved (12 male and
four female). Pre-study levels of cholesterol, TG, HDL and LDL were normal. After three months of
treatment with Telmisartan, the levels of cholesterol, TG, HDL and LDL were 127.31 mg/dl, 74 mg/d|,
50.06 mg/dl and 74.56 mg/dl, respectively, showing a decrease in lipid levels except for cholesterol. The
level of CRP was slightly decreased after Telmisartan treatment from 0.47 £ 0.47 mg/dl to 0.34 £ 0.33 mg/
dl. Thus, Telmisartan has a promising effect on decreasing lipid and eytokine proinflammatory levels in

ESRD patients with hemodialysis.

1 INTRODUCTION

Increasing prevalence of end stage renal disease
(ESRD) highly contributes to the cardiovascular
complication event (47%) (Pernefr 2012). One
of the comorbid conditions that play an impor-
tant role in causing cardiovascular complication
in ESRD is hypertension. On the other hand,
the activation of renin angiotensin aldosterone
system (RAAS) and msulin resistance through
proinflammatory cytokines (IL-1, IL-6, TNF-o,
etc). visceral adipose tissue, adipokines metabo-
lism dysregulation (leptin, adiponectin, resistin),
metabolic acidosis, hyperparathyroidism, anemia,
other oxidative stress factors and uremia toxin are
also responsible for cardiovascular complications
(Hung & Ikizler, 2011).

There are several pharmacological agents that
have been developed to reduce insulin resistance
by increasing insulin sensitivity, e.g. biguanide and
thiazolidinedione (O’Toole et al. 2012). Unfortu-
nately. they are coutraindicated in patients with
ESRD. Recent research has reported that the met-
abolic effect of an Angiotensin IT receptor blocker
(ARB), Telmisartan, has a unique pharmacologi-
cal characteristic by its affinity for Angiotensin I1
Receptor-1 (ATR-1). but not for other receptors
(adenosine, adrenergic, dopaminergic, endothelin,

histamine, muscarinic, neurokinin, neuropeptide
Y, or serotoninergic). Telmisartan is a partial selec-
tive agonist on PPARY, which regulates lipid and
carbohydrate metabolism. There are studies show-
ing the ability of Telmisartan on improving insulin
resistance by decreasing plasma insulinand HOMA
IR (Kurtz & Pravenec 2004). Other parameters to
indicate the existence of insulin resistance are lipid
profile and proinflammatory cytokines level. This
research aimed (o examine the effect of Telmisar-
tan on lipid profiles and inflammatory marker in
patients with ESRD and hypertension.

2 MATERTAL AND METHOD

2.1

It was an observational research with a cohort pro-
spective method aimed to investigate the Telmisar-
tan effects on lipid profiles (cholesterol, LDL,
HDL and TG). and inflammatory marker (CRP)
on hemodialysis patients with hypertension.

Study design

2.2 Subject

Subject of present study were patients with ESRD
and hypertension (HT) undergoing regular hemo-
dialysis (HD) and fulfilling the inclusion criteria



including: (1) is undergoing regular HD with mini-
mum twice a week during the last three months;
(2) has pre-dialysis blood pressure >140/90; (3) the
first time of consuming Telmisartan; (4) is willing
to join the research and has signed the informed
consent. The subjects’ exclusion criterion was the
subject who has fasting blood glucose 130 mg/
dL. Dropout criteria were as follows: non-compli-
ance, allergic, and/or suffering from medicine side
effects; subjects were no longer going to undergo
hemodialysis; patient died during the research.
The number of samples in the present study was
15-20 subjects (pilot research).

2.3 Sampling technique

Samphng technique in this research was using non-
probability-sampling with consecutive sampling
method.

2.4  Statistical analysis

The data were statistically analyzed by paired t-test
and/or Wilcoxon test.

3 RESULT AND DISCUSSION

There were 16 subjects (12 men and four women)
recruited in HD Unit Bhayvangkara Hospital Sura-
baya. The average of the subject age and Body
Mass Index (BMI) were 45 years old and 22.85,
respectively. The distribution of sexes, ages and
BMT arc shown in Table 1.

The lipid profiles examined in the present study
were cholesterol, HDL, LDL and triglycerides. In
the beginning of the study, it was found that the
mean levels of cholesterol. TG, HIDL and LDL
were in normal range, which were 154.88 mg/dl,
82.44 mg/dl, 42.69 mg/dl. and 90.44 mg/dl, respec-
tively (Table 2). However, there were two patients
with cholesterol, TG and LDL above normal limit.
After three months of treatment with Telmisar-
tan, the mean levels of cholesterol, TG, HDL and

Table 1. The demographic data of the subjects.
Result

Characteristics Number Percentage (o)
Sex Men 12 15

Women 4 25
Age 20-40 6 375

40-60 10 62.5
BMI 18.5-25 13 81.25

25-30 3 18.75
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Table 2. Lipid profile at pre- and post-therapy of
Telmsartan.

Median + SD

Sample Range p value

Cholesterol  Pre 154,88 £ 33.86 mg/d|
244-85 mg/dl

127.31 £ 21.85 mg/dl
182-84

82.44 + 39.49 mp/dl
230-27 mg/dl

74.00 + 34.38 mg/dl
192-20 mg/di

42.69 +9.23 mg/d]
73-24 mg/dl

50.06 + 7.06 mg/dl
70-36 mg/dI

90.44 £ 24.12 mg/dl
172-52

74.56 £ 15.13
118-44

p=0.001
Post
TG Pre p=0.187
Post
HDL Pre p=0.011
Post
LDL p=0010

Post

LDL were 127.31 mg/dl, 74 mg/dl, 50.06 mg/dl
and 74.56 mg/dl, respectively. Since the distribu-
tion of the data was normal, paired ( test was con-
ducted to determine the statistical difference in the
level of cholesterol, HDL and LDL. The present
study showed that Telmisartan therapy for three
months significantly decreased cholesterol, HDL
and LDL in patients with ESRD and hyperten-
sion (p < 0.001). On the other hand, since the data
distribution of triglycerides was not normal, we
conducted Wilcoxon test. P value was 0.043 (p<a,
o = 0.05) indicating Telmisartan therapy for three
months did not significantly decrease triglyceride
level.

The mean level of CRP before Telmisartan
therapy was normal (0.47 mg/dl; Fig. 1). After a
3-month Telmisartan therapy, the mean level of
CRP decreased to 0.34 mg/dl. However, there are
six subjects (37.5%) with an increase CRP level.
Wilcoxon test showed that there was no statisti-
cal difference between CRP level in pre- and post-
therapy with Telmisartan (p = 0.437; Figure ).

Telmisartan activities on insulin resistance, lipid
profiles, and inflammation are based on its abil-
ity as agonis parsial PPARY. PPARY is one of the
receptors for nuclear hormone that play an impor-
tant role as transcription factor in the regulation of
carbohydrate metabolism, lipid metabolism, and
inflammation. PPARY is commonly expressed in
adipocyte tissue and smaller expression in vascular
smooth muscle cells, endothelium, and monocytes
(Kurtz & Pravenec 2004). The activity of Telmisar-
tan is closely related to the molecular structure
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Figure 1. CRP profile at pre- and post-therapy with
Telmisartan.

resembling pioglitazone, one of thiazolidinedione.
Telmisartan exhibits 25-30% of pioglitazone abil-
ity to activate PPARY (Kurtz & Pravencc 2004).

The activation of PPARY increases the expres-
sion of many kinds of genes as well as enzymes
related to carbohydrate metabolism (adiponectine,
glucokinase, GLUT-4 glucose transporter) and
lipid metabolism (lipoprotein lipase, adipocyte
fatty acid transporter protein, fatty acyl CoA syn-
thase, malic enzyme). Likewise, the activation of
PPARY suppresses the activity of inflammatory
factor TNF-u, which suppresses insulin sensitiv-
ity through nsulin signal transduction disorders
{Bouskila et al. 20035).

The decrease in insulin resistance shown by the
notable changes in most of the lipid profiles (LDL,
HDL, cholesterol) after 3-months therapy with
Telmisartan demonstrates the theoretical hypoth-
esis on the activity of Telmisarltan on PPARY.
This activity on PPARY showed that Telmisartan
potentially affects the regulation of carbohydrate
metabolism, lipid metabolism and inflammation
(Kurtz & Pravenec 2004). However. the present
study failed to show a suppressing effect of Tel-
misartan on CRP level.

CRP is one of the main inflammatory markers
related to cardiovascular mortality and infection
on patients with HD (Kawaguchi et al. 2011). The
increase of CRP level in ESRD subjects is particu-
larly caused by chronic inflammation and oxida-
uve stress. However, low albumin serum, calcium
level, high BMI and uric acid may also play impor-
tant roles in increasing CRP level (Kawaguchi et al.
2011). Thus, the inadequate effect of Telmisartan
on improving CRP level in the present study might
be caused by other factors that were not well con-
trolled before the study.

4 CONCLUSION

From the present study, it can be concluded that
Telmisartan has a promising prospect to be used
for decreasing lipid profiles in patients with ESRD.
Further study is needed to strengthen the present
findings,
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