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Background : Rilmenidine is an antihypertensive agent that selectively binds to imidazoline 
1

1 
receptor located in the brain stem and kidney. It acts both centrally by reducing sympathetic over­

activity and in the kidney by decreasing water and sodium overload. This dual action leads to the 
immediate and delayed control of blood pressure caused by this drug. 

Objective : The aim of this study was to assess the efficacy and safety of rilmenidine as 
monotherapy in mild-to-moderate essential hypertensive patients. 

Method : An 8-week, open-labeled, multicenter study was conducted in Thai patients with 
mild-to-moderate essential hypertension. Rilmenidine I mg/day was given for 8 weeks. The dose could 
be titrated up to 2 mg/day according to the patient's blood pressure response at week 4. The primary 
efficacy parameters were the mean reductions in systolic and diastolic blood pressure. The proportions 
of patients whose blood pressure normalized or responded were evaluated as secondary efficacy para­
meters. Safety parameters were assessed by the changes in heart rate and reported side effects during 
the treatment period. 

Results: 103 subjects (44.7% men) with a mean age of 53± 9.7 years completed the 8-week 
follow-up. At baseline, 46.6 per cent and 53.4 per cent of the patients were classified with mild and 
moderate hypertension, respectively. The mean blood pressure was 154/93 mmHg. After the 8-week 
treatment, there was a significant decrease in blood pressure to 140/86 mmHg (p < 0.001), with mean 
pressure reduction of 14/7.5 mmHg. The normalization rate was 44 per cent and the response rate was 
68 per cent. No significant changes were found for mean heart rate and any laboratory parameters tested. 
Only 17 patients reported mild and transient side effects such as drowsiness and dryness of the mouth 
and throat, which required no treatment. 
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Conclusion : This study has shown that rilmenidine is an effective and well tolerated mono­

therapy in Thai patients with mild-to-moderate essential hypertension. 
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The autonomic imbalance due to overacti­
vity of the sympathetic system in most patients with 
essential hypertension leads to many of the metabolic, 
hemodynamic, trophic, and rheologic abnormalities( I, 
2). Therefore, drugs that reduce sympathetic overacti­
vity are a reasonable clinical choice in these patients(3, 
4). However, the utilization of centrally acting drugs 
such as a-methyldopa and clonidine have reduced in 
popularity due to their adverse effects and the avail­
ability of better tolerated alternative agents. 

The discovery of I 1 imidazoline binding sites 
(5-8) and the findings that imidazoline derivatives 
may lower sympathetic tone by a different mechanism 
compared with a-methyldopa have led to the deve­
lopment of a new generation of centrally acting agents 
with a better tolerability profile(9-12). Rilmenidine is 
a prototype drug selective for imidazoline I 1 receptor. 
Rilmenidine given systemically reduces the sympa­
thetic tone from the rostral ventrolateral medulla of 
the brainstem leading to reduced total peripheral resis­
tance and thus decreases blood pressure(5, 10). In the 
kidney, its effects are due to indirect sympathoinhibi­
tion at the renal level and a direct effect through 
selective binding to renal I 1 receptors in the proximal 

convoluted tubule leading to inhibition of the Na+fH+ 
anti portO ,8), and thus, decrease sodium and water 
retention(12). This dual action gives rilmenidine both 
the sympathetic-mediated and the natriuretic effects 
leading to its immediate and sustained benefits in 
the long-term treatment02). Because of its much 
higher selectivity to I 1 receptor than to a2-adreno­
ceptor, rilmenidine has less sedative and mouth dry­
ness effects and no demonstrated capacity to produce 
rebound hypertension( 1), Thus, rilmenidine provides 
a better safety profile compared to the classical cen­
trally acting drugs. 

Rilmenidine is as effective in monotherapy 
as other first -line antihypertensive drugs02, 13). 
There were no significant differences in the effects of 
rilmenidine on blood pressure compared with diuretics 
(14), ~-blockers05), a 2-agonists(9,16), calcium anta­
gonists07) and ACE inhibitors08). Incidences of 
adverse events were reported to be comparable be­
tween rilmenidine and placebo02) and were signifi­
cantly less frequent with rilmenidine than comparable 
drugs. Reports of reduction in left ventricular hyper­
trophy( 19) and microalbuminuria(20) as well as 
improvement of glucose tolerance( 17), insulin sensi-
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tivity07) and lipid parametersCl8) suggested that 
rilmenidine could represent an important new deve­
lopment in antihypertensive therapy and the preven­
tion of cardiovascular disease. 

In Thailand, rilmenidine has just been 
marketed and clinical data in Thai patients is not yet 
available. Therefore, the objective of this study was to 
assess the efficacy and safety of rilmenidine in mild­
to-moderate essential hypertension in Thai patients. 

Study population and method 
An eight-week, open-labeled, multicenter 

study was conducted in 8 hospitals in Bangkok (Siriraj, 
Police, Pramongkutklao, Bhumipol Adulyadej and 
Thammasat Hospitals) and upcountry (Chon Buri, 
Maharaj Nakom Chiang Mai and Srinakarin Khon 
Kaen Hospitals). Patients were included when the 
following criteria were met; male or female, age over 
18 years, having mild-to-moderate essential hyper­
tension defined by WHO-ISH guidelines 1999 (sys­
tolic blood pressure 140-179 mmHg or diastolic blood 
pressure 90-109 mmHg)(21) and had taken no more 
than two concomitant antihypertensive drugs during 
the past 3 months prior to selection. Exclusion criteria 
were secondary hypertension, high degree atrioven­
tricular block, any persisting chronic arrhythmia, 
myocardial infarction, severe heart, renal and hepatic 
failure, renal insufficiency or any severe or progres­
sive disease. Breast-feeding women or women of 
childbearing potential without appropriate contracep­
tion were not eligible to participate in the present 
study. The study protocol was approved by the ethical 
committee of each participating center and the patients' 
informed consents were obtained prior to enrollment. 

The eligible patients underwent a single 
blinded placebo control period for 2 weeks to wash­
out the effects of previous antihypertensive medica­
tions and to allow them to be stabilized with lifestyle 
modifications. Following the washout period, blood 
pressure, heart rate and laboratory parameters (com­
plete blood count, blood chemistry and urine analy­
sis) were measured. Patients were treated with rilmeni­
dine 1 mg to be taken as once daily for 8 weeks. 
Dose adjustment to rilmenidine 1 mg twice daily was 
allowed from week 4 in patients whose blood pressure 
higher than 140/90 mmHg. 

Patients were monitored for blood pressure, 
heart rate and adverse events at weeks 4 and 8. Blood 
pressure measurement and clinical evaluation were 
carried out according to the recommendations of the 

Joint National Committee on the Detection, Evalua­
tion, and Treatment of High Blood Pressure (JNC VI) 
(22). Blood chemistry parameters (glucose, creati­
nine, liver functions and lipid profiles) and routine 
urinalysis were also assessed at weeks 0 and 8 for 
safety monitoring. All data, particularly blood pres­
sure and adverse events were registered on a case 
record form. 

The primary efficacy parameters were blood 
pressure reduction in mmHg for both systolic and 
diastolic blood pressure. The secondary efficacy para­
meters were the percentage of patients whose blood 
pressure could be normalized ( < 140/90 mmHg) and 
the percentage of those who responded (blood pres­
sure normalized and/or reduced;;::: 15 mmHg for sys­
tolic and/or;;::: lO mmHg for diastolic). The incidence 
of adverse events, and changes in heart rate and labo­
ratory parameters from baseline were evaluated as 
safety parameters. 

RESULTS 
A total of 115 mild-to-moderate hyperten­

sive patients were initially recruited, of whom lO were 
lost to follow-up at the last visit and 2 had protocol 
violations. The remaining 103 patients were validated 
as eligible for analysis at the end of the 8-week fol­
low-up period. Of these patients, 44.7 per cent were 
men. The mean age was 53± 9.7 years (range 33-72 
years), with 26 patients (25.2%) over 60 years old. 
Demographic data of all patients is shown in Table 1. 
According to WHO-ISH Guidelines(21), 48 patients 
(46.6%) were classified as having mild hypertension 
and 55 patients (53.4%) as having moderate hyper­
tension. Thirty-four patients (33.0%) were newly diag-

Table 1. Patient demographic data. 

Parameter 

Mean age (years) 

Male 
Female 
Mild hypertension 
Moderate hypertension 
Mean weight (kg) 
Mean height (em) 
BMI (kg/m2) 
Mean SBP (mmHg) 
Mean DBP (mmHg) 
Mean heart rate (bpm) 

* Value expressed as mean± SD 

Value* 

53± 9.7 
(range 33-72) 

46 
57 
48 
55 

65 ± 10.2 
159 ± 7.8 

25.5 ± 3.3 
154.5 ± 10.7 
93.6 ± 9.7 
77.9 ± 10.0 

% 

44.7 
53.4 
46.6 
53.4 
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nosed and the others 69 (67.0%) had already been 
under treatment for hypertension. The duration with 
high blood pressure was in the range of I month to 20 
years, with 32 patients (46.4%) being diagnosed for 
less than one year previously. The mean blood pres­
sure at baseline was 154.5±10.7 mmHg for systolic 
and 93.6 ± 9.7 mmHg for diastolic. Mean heart rate 
was 77.9 ± 10.0 bpm. 

Twenty-eight patients (27 .2%) were not 
having any associated clinical condition, whereas the 
others were reported to have at least one additional 
concomitant disease (Table 2). The most commonly 
associated clinical conditions were hyperlipidaemia 
(38.8% ), obesity (13.6% ), and diabetes mellitus (8.7% ). 
Twenty-two patients (21.4%) had more than one asso­
ciated clinical condition. 

At the end of the study, 51 patients ( 49.5%) 
received rilmenidine at the initial dose of 1 mg/day, 
whereas the others (50.5%) received the twice daily 
(2 mg) dosage regimen. After 4 weeks of treatment, 
mean blood pressure was progressively decreased 
from the baseline (Fig. 1) and mean diastolic blood 
pressure was controlled below 90 mmHg. At week 8, 
the blood pressure was significantly decreased from 
154.5/93.6 mmHg to 140.5/86.1 mmHg (p < 0.001) 
with mean pressure reduction of 14 mmHg for sys­
tolic and 7.5 mmHg for diastolic (Table 3). Mean heart 
rate was 77.6 ± 11 bpm with no significant change 
from baseline of 77.9 ± 10 bpm. 

At week 8, 43.7 per cent of patients had blood 
pressure normalized(< 140/90 mmHg). The overall 
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Table 2. Associated clinical conditions in the study 
population. 

Concomitant diseases Number of % 
patients 

Hyperlipidaemia 40 38.8 
Obesity (BMI > 30 kg/m2) 14 13.6 
Diabetes mellitus 9 8.7 
Ischaemic heart disease 2 1.9 
Others 19 18.4 
More than one associated 22 21.4 

clinical condition 

response rate (blood pressure normalized and/or 
reduced ~ 15 mmHg for systolic and/or~ I 0 mmHg 
for diastolic) was 68 per cent. Of these responding 
patients, 61.4 per cent remained on rilmenidine at the 
dose of 1 mg/day. 

Only 17 patients reported adverse events 
during the study period (Table 4). Moreover, no patient 
was withdrawn because of these side effects. The 
most common side effects were drowsiness (8.7%), 
dryness of mouth and throat (4.9%) and headache 
(4.9%). These side effects normally occurred during 
the first few days of treatment and were mild and 
transient requiring no treatment. Blood chemistry para­
meters (glucose, creatinine, liver functions and lipid 
profile) and urine analysis results were not signifi­
cantly different from those of the baseline values (data 
not shown). 

Heart rate (bpm) 

180 

160 ... 
140.5 

140 

120 

100 
• 86.1 

80 

87 

78.2 7 7.6 

60 

40 

week 0 week 4 week 8 

SBP = systolic blood pressure 

DBP = diastolic blood pressure 

HR = heart rate 

bpm = beat per mmute 

Fig. 1. Means of systolic and diastolic blood pressure and heart rate in patients receiving rilmenidine frorr. 
week 0 to week 8 (n = 103). 

SBP = systolic blood pressure, DBP = diastolic blood pressure, HR = heart rate, bpm = beat per minute 
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Table 3. Results at the end of 8-week treatment with Table 4. Reported side effects during treatment with 
rilmenidine (n = 103). rilmenidine (n = 103). 

Parameters 

Mean SBP (mmHg) 
Mean DBP (mmHg) 
Mean SBP/DBP reduction (mmHg) 
Mean hean rate (bpm) 
Normalization rate(%) 
Response rate(%) 

*Value expressed as mean± SD 

DISCUSSION 

Value* 

140.5 ± 14.6 
86.1 ± 9.5 

14/7.5 
77.6 ± 11.0 

43.7 
68.0 

The results from this open labeled, multi­

center study confirmed the efficacy of rilmenidine in 

Thai patients with mild-to-moderate essential hyper­
tension. After 8 weeks of treatment, rilmenidine sig­
nificantly reduced blood pressure from 154/93 to 140/ 
86 mmHg. Mean reductions of systolic and diastolic 
blood pressure were 14 and 7.5 mmHg, respectively. 
The response rate was 68 per cent with 43.7 per cent of 
the patients having normalized (blood pressure< 140/ 
90 mmHg). This rate seems to be lower than other 
published results recently reviewed02). This may 
due to the fact that different guidelines and criteria 
were used. In other publications, normalization was 
considered when blood pressure was less than 160/90 
mmHg or diastolic blood pressure was < 90 mmHg. 
However, the present study followed JNC VI guide­
lines(22) in which blood pressure should be lower than 

140/90 to be considered normalized. Therefore, the 
efficacy of rilmenidine in this study should be com­
parable with other studies(9, 12-16). In addition, when 

rilmenidine at the doses of 1 and 2 mg per day were 
compared, it was found that both efficacy and side 
effects were not significantly different (data not shown). 

It was also found from the present study that 
the effect of rilmenidine could be observed after 4 
weeks of treatment with mean blood pressure reduc­
tion of 10/6 mmHg (Fig. 1 ). With increasing time of 
treatment and dosage adjustment, blood pressure was 
further decreased to the mean reduction of 1417.5 
mmHg (Table 1 ). This also corresponded with the 
increase in normalization rate from 32 to 43.7 per cent 
and response rate from 54 to 68 per cent of the patients 
after 4 and 8 weeks of treatment, respectively (data not 
shown). Moreover, with increasing time of treatment 
but without dosage adjustment, rilmenidine should 
also further reduce blood pressure. This might be 

Adverse event Number ';{ 

Drowsiness 9 8.7 

Dryness of mouth and throat 5 4.9 
Headache 5 4.9 
Others (hot flushes. constipation, 3 2.9 

and dizziness) 
More than one reported side effect 4 3.9 

explained by its selective binding to imidazoline I 1 
receptor in the two key organs of blood pressure 

control leading to an immediate response through its 

reduction of sympathetic overactivity and a delayed 
response through its reduction of water and sodium 
overload in hypertensive patients(23). 

In a HEAT study conducted in a Filipino 
population using the same normalization criteria, the 
normalization rate was 84 per cent after treatment 
with rilmenidine for I 0 weeks(24 ). This difference 

may be related to the fact that most of their patients 
(79%) were new cases with moderate hypertension 
at the inclusion. These factors might contribute to 
the greater reduction in blood pressure and higher 
normalization rate after rilmenidine treatment. How­
ever, the efficacy of rilmenidine in the present study 

was comparable when subgroup analyses were carried 
out between mild versus moderate hypertension, and 
newly diagnosed cases versus old cases (data not 
shown). 

The most frequent side effects in this study 
were drowsiness and dryness of the mouth. How­
ever, the incidence was low with mild intensity and 
transient in duration compared to those found with 
first-generation centrally acting drugs(9). Rilmeni­
dine was found to have no effect on heart rate and all 
laboratory parameters tested. 

SUMMARY 
Results from the present study showed that 

after 8 weeks of treatment, rilmenidine in monotherapy 
was effective in the treatment of mild-to-moderate 
essential hypertension in a Thai population. The over­
all response rate was 68 per cent and 44 per cent of 
the patients were normalized (BP < 140/90). These 
results confirm that rilmenidine is an effective and 
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well tolerated medication as well as being an alter­
native choice of antihypertensive drug in the treat­
ment of mild-to-moderate essential hypertension. 
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