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In order to evaluate the antihypertensive efficacy and 
tolerability of the new formulation of nifedipine, the Nifedipine 
GITS, 87 patients with mild to moderate essential hypertension 
were selected. After an eight-week treatment period, diastolic 
and systolic blood pressures were reduced significantly (p<0.001). 
There was no significant change in heart rate despite a signifi
cant reduction in blood pressure. Side effects were uncommon, 
mild and transient. Nifedipine GITS appears to be effective in a 
daily dose of 30 mg in a single administration. 

INTRODUCTION 

Hypertension-related premature morbidity and mortality is 
undoubtedly the most important public health problem in most 
countries. affecting millions of people throughout the world1

•
2

· 

Unquestionably, elevated blood pressure constitutes one of the lead
ing risk factors for coronary artexy and cerebrosvascular disease3

• 

While the beneficial effects of drug treatment for hypertension 
have been conclusively demonstrated. adverse effects of 
antihypertensive medications have been documented as well4-7

• 

Aside from the iatrogenic potential of these drugs. the resultant side
effects have caused excessively large numbers of patients to aban
don therapy. For instance, during five years of follow-up in the 
Hypertension Detection and Follow-up Programme. between 23% 
(black females) and 41 % (caucasian males) of target groups discon
tinued an tihypertensive treatmen t8

• Despite the relative infrequency 
of severe life-threatening side-effects. the cumulative effect of low
grade adverse reactions was sufficiently disturbing to the patients 
to cause a large drop-out from the programme. 

As no single form of antihypertensive treatment is effective in 
all patients, there is a continuing search for new drugs and new 
formulations of existing drugs to meet the special demands imposed 
by long-term treatment of arterial hypertension. This offers im
proved therapeutic options for the physician in treating hyperten
sion more specifically and physiologically. 

Nifedipine, a time-tested calcium channel blocker that impedes 
the trans-membrane movement of extracellular ionic calcium, has 
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been shown to be effective and well tolerated as 
an antihypertensive agent; this is borne out by 
several studiesg.14. However, due to its relatively 
short duration of action. frequent administra
tion is necessary. i.e. three-four times a day15. 
Sometimes this results in wide fluctuations in 
plasma concentration, producing some gaps in 
its therapeutic efficacy and above all affecting 
patient compliance. The Nifedipine Castro In
testinal Therapeutic System (CITS) formulation 
which offers a constant plasma concentration 
within 24 hours would tend to minimize side 
effects and therefore enhance patient compli
ance16 · 17. Thus. this trial was planned in order to 
evaluate the antihypertensive efficacy and tol
erability of the new formulation of nifedipine, 
the CITS, in Filipino patients with mild to mod
erate essential hypertension. 

MATERIALS AND METHODS 

The trial was conducted at four hospitals in 
Metro Manila and was designed as an open
labelled study without a run-in phase. A total of 
ninety three (93) patients with mild to moderate 
arterial hypertension (diastolic BP: 95-ll 4mm 
Hg, systolic BP:> 160mm Hg) were screened for 
entry into the protocol. Of these. sixwere dropped 
due to failure to meet entry criteria or other 
reasons such as protocol violation and being 
lost to follow up. Informed consent was ob
tained. Patients were considered ineligible for 
inclusion when affected by any of the following 
conditions: recent or impending myocardial 
infarction, heart failure (NYHA CLASS III-IV). 
cardiac conduction disturbances, Impaired he
patic, renal (plasma creatine > l 77u mol/1) and 
hematopoetic function, chronic diarrhea, ulcer
ative colitis, regional enteritis, malignancy. se
vere infection, intended and suspected preg
nancy, lactation in women and any other factors 
which in the investigators' opinion might dis
qualify a patient. 

Likewise. patients taking cimetldlne and 
other antihypertensive agents such as diuret
ics. beta blockers. alpha adrenergic receptor 
blockers, ACE inhibitors and other calcium 
antagonists were excluded. However, if these 
antihypertensive drugs were required for medi
cal reasons during the eight-week treatment. 
they were to be documented. 

Before enrolment. those subjects who had 
previously received antihypertensive treatment 
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were advised to withdraw it as soon as the trial 
medication was started. Sitting systolic and 
diastolic blood pressures and pulse rate were 
determined every two weeks for the first four 
weeks and on the eighth week (end of study 
period). Blood pressure was measured by the 
Riva-Rocci-Korotkoff method with the systolic 
value corresponding to the 1st tapping sound 
(Phase 1) and the diastolic value corresponding to 
the disappearance of the sound (Phase V). Blood 
pressure was determined by the same examiner 
approximately at the same time of the day. on the 
same arm and with the same sphygmomanom
eter throughout the entire study period. 

All adverse reactions were noted including 
the time and date of onset. duration, severity, 
drug relationship and outcome. At each visit, 
the patient was questioned in a non-leading 
manner about how he/she had been feeling 
since the previous evaluation and not by a list 
of symptoms. The statistical analysis of the 
variations in blood pressure was performed 
using analysis of variance (ANOVA). 

TABLE I: Frequency distribution according to age and sex 

AGE RANGE MALE FEMALE TOTAL PERCENT 

20 - 40 8 4 12 13 

41 - 64 28 38 66 71 

65 7 8 15 16 

n • 43 50 93 100 

MALE • 46% FEMALE = 54% 

TABLE II: Frequency distribution of subjects according to 
presence/absence of side effects according to time 

Week 2 
n % 

NO 81 87.1 

YES 12 12.9 

Week4 
n 

83 

10 

% 

89.25 

10.75 

Week8 
n 

90 

3 

% 

96.77 

3.23 

TABLE II[: Frequency distribution of subjects experiencing 
variable intensity of side-effects according to time 

Week2 Week4 Week8 
n % n % n % 

MILD 9 9.68 7 7.53 3 3.23 

MODERATE 3 3.23 2 2.15 0 0 

SEVERE 0 0 0 0 0 0 
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FIGURE 1: Bar Graph of Systolic and Diastolic Blood Pres
sure of 87 subjects on Nifedipine GITS *p<0.001. 
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FIGURE 2: Bar Graph of Mean Pulse Rate of 87 subjects on 
Nifedipine GITS 

RESULTS 

Eighty seven out of ninety three patients 
completed the study. The age range of the 
subjects was 26 - 78 with a mean age of 52 years. 
Male to female ratio was 46:54. Table 1 shows 
the frequency distribution according to age and 
sex. Profile of subjects prior to start of treat
ment revealed that seventy two of the subjects 
had previous antihypertensive therapy while 
twenty one had no previous antihypertensive 
therapy. 

During the duration of the treatment pe
riod only 24 of the subjects (25% of total sub
jects) were given other antihypertensive agents: 
eight on ACE inhibitors, 10 on beta blockers; 
four on centrally acting sympatholytic agents 
and two on diuretics. 

Using a parametric statistical analysis of 
variance (ANOVA) for repeated observations for 
blood pressure, in all the 87 evaluable subjects, 
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the decrease in both systolic and diastolic blood 
pressure was highly significant with a p value of 
< 0.001 (Fig. 1). There was no significant change 
in the heart rate. 

A global assessment of frequency of im
provement versus "no change" or"gettingworse" 
showed a fairly good agreement between that 
made by a physician and that made by the 
patients themselves. According to the physician's 
assessment. 97% improved, 3% had no change 
and none became worse. On lhe 0U1er hand, 
according to the patients' assessment, 91 % felt 
better, 8% were unchanged and 1 % became 
worse. 

Table 2 shows the frequency of subjects on 
Adalat GITS therapy with regard to the presence 
or absence of side-effects. It is interesting to 
note that there was a consistent decrease in the 
incidence of side-effects according to time with 
12 subjects (13%). 9 (9.7%) and 3 (3.2%) at week 
two, week four and week eight, respectively. 
This decrease has been shown to be highly 
significant with a p value < 0.001. More impor
tantly none of these side effects were severe. 
Table 3 shows a consistent decrease in fre
quency of subjects experiencing side-effects for 
mild and moderate degrees. 

Side-effects experienced consisted of head
ache, dizziness, drowsiness, hypotension and 
constipation. However, no direct causality can 
be determined between such side-effects and 
the nifedipine therapy as both group of patients, 
that is, those on Adalat GITS alone and those 
with concomittant drugs experienced the afore
mentioned side-effects. 

DISCUSSION 

The results of this multicenter investiga
tion provide evidence of the antihypertensive 
effectiveness of Adalat GITS. At the end of the 
study period mean blood pressure was signifi
cantly reduced, compared to baseline according 
to the guidelines suggested by H.D.F.P. Coop
erative Group (Bl. The design of this trial, which 
was planned in order to evaluate the effects of a 
once daily dose regimen, indeed showed suit
ability in treating mild to moderate hyperten
sion. Other investigators have reported similar 
rates of therapeutic response using this new 
Adalat formulation in patients with mild to 
moderate arterial hypertension18

•
22

• 
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A statistically significant difference was 
found between baseline systolic and diastolic 
pressures and their reduction at the end of the 
trial period. Variations in heart rate were clini
cally negligible. Similar data have previously 
been reported with other calcium entry 
blockers.23·24 In fact, this group of drugs is
known to exert a selective antihypertension 
action, by decreasing elevated arterior tone for 
both essential and some cases of secondary 
hypertension25·26• The cardinal abnormality of 
hypertensive patients is elevated systemic vas
cular resistance. Reduction of arterial pressure 
bynifedipine GITS is achieved primarily through 
a reduction in systemic vascular resistance 
without reduction in cardiac output27•28 • The
tolerability of nifedipine GITS appeared satis
factory: only 12 patients complained of slight 
and transient side-effects (headache, dizziness, 
drowsiness and constipation). However, cau
tion should be exercised in attributing such 
reactions to the drug per se, because similar 
complaints are frequently elicited from 
hypertensive patients independent of therapy. 
These side-effects were reduced in intensity on 
the second visit and further diminished on the 
last visit (week 8). The occurrence of minimal 
side-effects from the study drug formulation as 
compared with the standard nifedipine capsule 
could be attributed to the release of the drug by 
the former at an essentially constant rate for 24 
hours. This results in relatively constant serum 
concentrations with minimal peak-to-trough 
fluctuations, thereby avoiding the occurrence of 
dose dumping. Perhaps this explains why pa
tients taking nifedipine capsules complain of 
headache and other adverse effects. 

The gastrointestinal therapeutic system 
(GITS) designed for Nifedipine is different from 
other sustained-release formulations. It is based 
on the push-pull osmotic pump principle. The 
tablet has a two-layer core that contains 
nifedipine in one layer and a polymeric osmotic 
driving agent in the other layer. The tablet is 
coated with a semipermeable membrane that 
allows water to enter but is impenetrable to ions 
and the drug. The drug layer has a precisely 
dimensioned orifice drilled by a high-speed la
ser to conform to predefined limits, through 
which the drug is relased. 

When the nifedipine CITS tablet is swal
lowed and enters the gastrointestinal tract, 
water is pulled across the semipermeable mem-
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brane along an osmotic gradient to create a drug 
suspension within the drug layer and to expand 
the osmotic layer which then pushes the 
nifedipine suspension slowly through the laser
drilled delivery orifice. The controlled rate of 
delivery is independent of gastrointestinal pH or 
motility. The rate of delivery is constant over 
most of the dosing interval and then gradually 
falls to zero. 

The results of the study allow the following 
conclusions: 

a. Nifedipine GITS showed significant re
duction in both systolic and diastolic
blood pressure in mild to moderate
essential hypertension among Filipi
nos.

b. Nifedipine GITS given once daily pro
vided excellent blood pressure control
during the eight-week treatment period.

c. Treatment was safe and clinical toler
ability was fairly good with few and
transient side effects.
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