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Abstract
Introduction   This study aimed to determine the efficacy and safety of capsaicin capsules from
Capsicum annum as an adjunct to medications in controlling hypertension.
Methods Forty adults with stage I or II hypertension were randomized to receive either 500 mg
capsaicin or placebo capsules on top of their maintenance medications for four weeks. Post-
intervention blood pressure was compared the baseline within and between groups. Treatment
success and side effects were also determined.
Results There was a statistically significant decrease in the AM diastolic and AM systolic blood
pressures of the capsaicin and placebo groups after four weeks. However, intergroup analysis showed
no significant difference between capsicum and placebo. The capsaicin group had a higher risk of
developing local GI irritation symptoms (RR = 4.75) than the placebo group.
Conclusion Capsaicin, at the dose and frequency used in the study, is not effective as an adjunct to
medications in the management of hypertensive patients.
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     ypertension   is   one   of   the   risk   factors  for
    cardiovascular disease in the Philippines and
worldwide.1 According to the 8th National Nutrition
Survey of 2013, 22.3% of Filipinos were considered

hypertensive.2 Clinical practice guidelines recommend
diet and lifestyle modification as well as medications
for the control of hypertension.3 The Presyon 3
Report of the Council on Hypertension says that
awareness, treatment, and compliance in the
Philippines are low but this could be addressed. Poor
control rates are observed among the hypertensive
patients who are aware and are taking maintenance
medications.4

There are many drugs, maintenance medications,
and interventions for hypertension.5 Chili pepper
Capsicum annum, locally known as siling labuyo, is a
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plant that is affordable and widely available in the
Philippines. Its principal ingredient is capsaicin.6 It
has folkloric health benefits: swallowing whole pieces
of  siling labuyo is said to decrease blood pressure. This
study aimed to determine the efficacy and safety of
Capsicum annum capsules containing capsaicin, as an
adjunct to current antihypertensive medications in
controlling hypertension.

Methods
This was a 4-week randomized double blind, placebo-
controlled clinical trial comparing the efficacy and
safety of capsaicin capsules with placebo as an adjunct
to medications in controlling blood pressure among
adult hypertensive patients from San Juan City. The
treatment and control groups were given Capsicum
annum and placebo capsules, respectively, in addition
to their usual antihypertensive medications. The
difference in blood pressure from the baseline within
and between groups was determined after the
intervention period. The Ethics Review Committee
approved the study.

Subjects were recruited through interview and
selected based on the following criteria: (1) previously
diagnosed with stage I or II hypertension by a
physician; (2) on antihypertensive maintenance
prescription medications for at least one year with
strict compliance and adherence; (3) age 35 to 75
years; (4) resident of  Barangay San Perfecto, San Juan
City for the past 5 years; and (5) signed the Informed
Consent Agreement prior to enrollment in the study.
The exclusion criteria were: (1) terminal illness,
(2) hypersensitivity to capsaicin capsules,
(3) pregnancy, and (4) cognitive impairment affecting
the subject’s ability to give consent. The computed
sample size was 20 subjects per group for a total of
40 subjects for both capsaicin and placebo groups
based on the following parameters: confidence level
of 95%, standard deviation of 14.639 and a difference
of 10.

The treatment and control groups were given
Capsicum annum and placebo capsules, respectively,
on top of their current antihypertensive medications
and monitored for four weeks.7 Strict compliance and
adherence was ensured by direct observation. The
blood pressures (BP) of subjects from the capsaicin
and placebo groups were compared for significant
differences. A decrease in the systolic blood pressure
of at least 10 mm Hg was considered significant. The

occurrence of side effects of Capsicum annum capsules
was noted.

The data collection had four phases: (1) obtaining
a list of  persons with hypertension in Brgy. San
Perfecto, (2) obtaining the demographic profile of
the subjects and baseline blood pressure, (3) blood
pressure measurements of the patients taken twice a
day during the observation period, and (4) collecting
data pertaining to the adverse reactions of capsaicin
capsules.

The researchers determined the baseline blood
pressure by computing the mean of six measurements
taken in the morning and evening of three
consecutive days prior to the experiment proper.3, 11-13

The researchers ensured adequate preparation of the
environment and patient for blood pressure
determination using a standard apparatus (Welch
Allyn and Baxtel) and procedure. Subjects should
not have smoked or ingested caffeine 30 minutes prior
to measurement.14 The palpatory BP was determined
before the auscultatory BP. The cuff  was inflated
30mmHg higher than the palpatory reading and
deflated at 2-3 mm Hg per second for measurement
of  the auscultatory BP. Readings were taken twice
after an interval of 10 minutes. If the difference
between the two readings was more than 5 mm Hg,
a third reading was taken; the average of  the three
determinations was then computed and recorded.

The researchers requested Capsicum annum and
placebo capsules from Mount Halcon Organics,
through New Yenyin Trading, and Interchemex,
respectively. The subjects were asked to take one 500
mg capsaicin or placebo capsule every morning in
front of the researcher assigned to measure the blood
pressure, while sti l l  continuing their current
maintenance medications. This was done to limit
possible adverse effects that may be experienced by
the subjects and to ensure strict compliance and
adherence of the subjects to their maintenance and
capsaicin or placebo drug medications. The
researchers measured blood pressure twice a day:
every morning and late afternoon for 4 weeks.

Pearson’s chi-square and Fisher’s exact test were
used to determine significant differences in nominal
variables. An independent t-test was used for the
blood pressure and other continuous data. A
dependent samples t-test was used to compare the
post-hoc and baseline BP in each group. Missing
data was imputed before the baseline and weekly
blood pressure readings for each treatment and were
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compared using factorial repeated measures analysis
of  variance (ANOVA). Significance was computed
using a post-hoc Bonferroni adjustment for multiple
comparisons. The relative risk for treatment success
was computed and significance was determined using
Fisher’s exact test. Treatment success was defined as
a decrease in BP of at least 10 mm Hg. Alpha was set
at 0.05 for 2-tailed tests. The researchers also
computed hazard ratios and number needed to treat
for the adverse reactions. IBM SPSS 19 was used for
statistical computations.

Results
The capsaicin and placebo groups initially consisted
of 20 subjects each. There were four dropouts in the
capsaicin group and one in the placebo group. Both
groups were comparable in terms of  sex ratio, age
mean, BMI, number of  diabetics and smokers, as
shown in Table 1. Most subjects from both groups
were on monotherapy, the most common being a

Table 1.  Comparison of baseline characteristics of capsaicin and placebo groups.

Placebo Capsaicin p-value
(n=20) (n=20)

Sex: female 14 11 0.51++
Age 58.4 ± 11.89 59.5 ± 12.08 0.77+
BMI 25.8 ± 4.69 27.3 ± 5.82 0.39+
Diabetic 4 4 1.00++
Smoker 3 5 0.70++
Type of therapy 0.60+++
   Monotherapy 19 18
   Dual therapy 1 1
   Triple therapy - 1
Drugs used++++ 0.73+++
   ARB 4 5
   Beta blocker 3 5
   CCB 13 12
   ACEi 1 -
   Alpha agonist - 1
Baseline BP
   AM systole 135.3 ± 9.79 137.4 ± 16.31 0.63+
   AM diastole 81.8 ± 9.66 81.1 ± 11.54 0.84+
   PM systole 130.2 ± 11.96 139.6 ± 15.63 0.04+,*
   PM diastole 78.6 ± 10.09 80.1 ± 10.56 0.65+

Alpha = 0.05, 2-tailed
* significant difference
+ Independent samples t-test
++ Fisher's exact test
+++ Pearson's chi-square
++++ Drugs used: ARB - Angiotensin receptor blocker, CCB - Calcium channel blocker,
ACEi - Angiotensin converting enzyme inhibitor

calcium channel blocker. The baseline blood
pressures at different times of the day were similar
except for the PM systolic blood pressure, which was
significantly higher in the capsaicin group.

As shown in Figure 1, the daily AM and PM
systolic and diastolic blood pressure readings of the
two groups were similar. There was a significant
decrease in the post intervention AM diastolic and
AM systolic blood pressures of the capsaicin and
placebo groups, respectively (Table 2). When the
change in blood pressure between the two groups
was compared, the difference was not significant
(Table 3). Determination of  treatment success did
not favor the capsaicin group as shown in Table 4.

Half of the subjects in the capsaicin group
experienced gastrointestinal side effects including
heartburn, feeling of warmth in the stomach,
hyperacidity, and spicy sensation when burping.
Those taking capsaicin capsules were almost five
times more prone to develop gastrointestinal side
effects compared with the placebo group (p = 0.02)
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Figure 1. Mean daily blood pressure readings for the control and
experimental groups by time of BP measurement.

Table 2.   Mean post-study blood pressure reading and the p-value when compared to the baseline using dependent samples t-test
employing ITT.

Baseline Post-study reading Difference p-value
(95% CI)

  Placebo    Capsaicin    Placebo    Capsaicin Placebo       Capsaicin Placebo Capsaicin

AM systolic 135.3 ± 9.79 137.4 ± 16.31 130.5 ± 9.63 137.4 ± 19.48 4.8    0 0.02* 1.00
(0.91, (-6.72,
8.69) 6.72)

AM diastolic 81.8 ± 9.66 81.1 ± 11.54 78.8 ± 11.24 75.6 ± 13.60 3.05 5.53 0.06 0.03*
(-0.11, (0.75,
6.21) 10.30)

PM systolic 130.2 ± 11.96 139.6 ± 15.63 127.9 ± 9.85 135.4 ± 14.70 2.26 4.2 0.20 0.07
(-1.29, (-0.41,
5.82) 8.81)

PM diastolic 78.6 ± 10.09 80.1 ± 10.56 76.2 ± 10.31 77.8 ± 11.35 2.42 2.3 0.05 0.24
(-0.01, (-1.65,
4.85) 6.25)

Table 3.  Comparison of change in blood pressure reading for the capsaicin and placebo groups at different times of day.

Placebo Capsaicin Difference p-value
(95 % CI)

AM systole -4.95 ± 1.91 -0.10 ± 3.06 - 4.85 ± 3.60 0.19
(-2.45, 12.15)

AM diastole -3.10 ± 1.54 -5.35 ± 2.20 -2.25 ± 2.68 0.41
(-7.69, 3.19)

PM systole -2.30 ± 1.64 -4.20 ± 2.20 -1.90 ± 2.74 0.49
(-7.46, 3.66)

PM diastole -2.35 ± 1.12 -2.30 ± 1.89 0.05 ± 2.20 0.98
(-4.40, 4.50)

as shown in Table 5.  The placebo group was
generally spared of side effects.

Discussion
The objective of this study was to determine the
effectiveness of Capsicum annum capsules as an
adjunct to current medications in controlling
hypertension. The results suggest that Capsicum
annum capsules are not different from placebo when
used as an adjunct to medications in the
management of hypertension.

Yang reported that capsaicin lowers blood
pressure by activating TRPV1, a receptor that allows
the transient influx of cations especially Ca2+, on
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Table 4.  Relative risk for treatment success for each BP measurement.

  Treatment success Treatment failure Relative risk for treatment success p-valuea

     (95% CI)

AM systole 0.43
Capsaicin 3 17 (0.13, 1.43) 0.27
Placebo 7 13

AM diastole 0.67
Capsaicin 2 18 (0.12, 3.57) 1.00
  Placebo 3 17

PM systole 0.80
Capsaicin 4 16 (0.25, 2.55) 1.00
  Placebo 5 15

PM diastole 3.00
Capsaicin 3 17 (0.34, 26.46) 0.61
Placebo 1 19

a Fisher's exact test, alpha = 0.05, 2-tailed

Table 5.  Side effects reported, hazard ratio, and number needed to harm.

With       No side  Hazard ratio       Number needed p-valuea

side effects       effects   (95% CI)     to harm
   (95% CI)

Local GIT
Capsaicin 8   8 4.75 2.53
Placebo 2 17 (1.17, 19.25) (1.59, 10.93) 0.02b

General warm feeling
Capsaicin 1 15 0.59 23.38
Placebo 2 17 (0.06, 5.96) (-3.88, 5.24) 1.00

Blurring of vision
Capsaicin 1 15 Undefined 16
Placebo 0 19 (0.31,oo) (-9.92, 3.53) 0.46

Nausea
Capsaicin 1 15 Undefined 16
Placebo 0 19 (0.31,oo) (-9.92, 3.53) 0.46

a  Fisher's exact test, alpha = 0.05, 2-tailed
b  Significant difference

endothelium channels.16 This receptor can only be
activated through heat, acid, vanilloids, gingerol,
and endocannabinoids. Capsaicin, the major
component in siling labuyo, contains a vanillyl group
that helps activate TRPV1 on the peripheral neurons.
Activation of TRPV1 increases Ca2+ influx and
subsequently elevates the phosphorylation of PKA
and eNOS in the endothelial channels and plasma
nitric oxide (NO) concentrations. NO is an
important protective molecule in the vasculature by
dilating blood vessels through stimulation of

guanylyl cyclase and cGMP in the smooth muscle.
As a result, capsaicin induces a NO-dependent
vasodilatation in mesenteric arteries and lowers
arterial pressure in subjects with hypertension.

The blood pressure readings appear to have
decreased from the baseline to the end of the
experimental period for both treatment and control
groups but a comparison of these decreases did not
yield any significant difference between the two
treatment groups. Even the baseline and post-study
blood pressure readings, when compared statistically,
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did not yield significant differences except for the AM
systolic BP reading for the control group and the
AM diastolic reading for the experimental group. The
insignificance of the results may be due to the
inadequate time of administration of the capsaicin
capsules. This result is similar to the study by Yang.16

Due to the limited amount of time to conduct the
experiment proper and the lack of published studies
on human subjects to determine the adequate
treatment duration, the four-week intervention was
adopted from a trial by Yamamoto.7 A more evident
decrease in blood pressure may have been observed
if  the treatment was administered for a longer time.16

Another problem encountered in the study was
the uncertainty of the pharmacodynamic aspects of
the drug because there are no studies on human
subjects taking capsaicin for hypertension. According
to the Open Heart Society, the clinically tolerable
dosing of capsaicin in human hypertension has not
been etablished.17 In this study, 500 mg of  capsaicin
was used since this is the general marketed dose of
capsaicin in the Philippines. It is possible that
capsaicin will be effective if the dose or the frequency
of administration is increased.

Another possible explanation for the results is its
mechanism of action in combination to the current
medication of the patient. As previously discussed,
capsaicin induces a NO-dependent vasodilation to
lower blood pressure in subjects with hypertension.
Thus, when given as an adjunct to the current anti-
hypertensive drug of the patient, most of which work
to block vasoconstriction, it yielded an additive type
of synergism wherein the final effect is similar to the
magnitude of the effect of the individual drugs.

Among the problems encountered by the subjects
was difficulty in tolerating the side effects of the drug.
Most notable of these side effects were the local
gastrointestinal symptoms. Gipetti,18 Leung19 and O’
Neill 20 found that phosphatidylinositol 4,5-
piphosphate (PIP

2
), a membrane phospholipid

required for a number of intracellular signaling
pathways, is associated with TRPV1 in the plasma
membrane. These receptors interact through C-fibers.
PIP

2
 was required for normal sensing of noxious

heat. Thus, PIP
2
 also produces a response once a

TRPV1 receptor is stimulated by capsaicin. PIP
2

stimulation manifests as enhanced thermosensation
and increased thermal hypersensitivity.20 C-fibers,
which are capable of sensing painful stimuli, are
stimulated and the patient perceives pain. This also

explains the warm sensation experienced by the
patients after ingestion of capsaicin.

A patient with an untreated cataract experienced
blurring of  vision. Similarly, a number of  patients
also complained of syncope after intake of capsaicin
capsules. These adverse reactions were the reason why
some subjects dropped out. There were no studies
showing the association of capsaicin with vision-
related side effects.

An intention-to-treat analysis,21 which reduces
type I error and increases type II error, did not alter
the interpretation of the results. The researchers
conclude that capsaicin, at the dose and frequency
used in the study, is not effective as an adjunct to
medications in the management of hypertensive
patients.
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