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Background: Number of people dying from IHD has increased from 0.61 million
in 1990 to 1.13 million in 2010, which is a disturbing fact. According to report
by World Health Organization, India would be spending a whopping 237 billion
US dollars, owing to direct spending on health care and indirectly due to loss of
productivity due to IHD. Ischemia Reversal Program (IRP) is a combination of
Panchakarma and allied therapy. This study was conducted to evaluate the effect
of IRP on VO2max, Duke’s treadmill score, systolic blood pressure (SBP),
diastolic blood pressure (DBP), and dependency on conventional therapy in IHD
patients.
Methods: This observational study was conducted in January 2017, wherein the
data of IHD patients (inducible ischemia on stress testing) who attended outpatient departments (OPDs) at Madhavbaug clinics in Maharashtra, India were
identified. Data of patients who were administered IRP (60-75 minutes) with
minimum 7 sittings over 90 days (±15 days) were considered. Variables were
compared between day 1 and day 90 of the IRP.
Results: Out of 38 enrolled patients, 25 were males while 13 females. There was
significant improvement in Duke’s score with subjects at moderate (50%) and
high (31.6%) risk at baseline were significantly decreased to low (52.6%) and
moderate (47.4%) after the 90th day of therapy. IRP also showed significant
improvement in VO2max by 9.11 (from 20.29±6.72 to 29.40±6.71; p<0.001),
SBP by 5.78 (from 128.78±17.40 to 123±12.23, p<0.03), DBP by 4.76 (from
80.53±8.10 to 75.76±6.85, p<0.005). Dependency on concomitant medicines was
reduced.
Conclusions: IRP was effective in IHD; it had dual benefits, i.e. anti-ischemic
effect, as well as reducing the dependency on allopathic medicines.
Keywords: Alternative medicine, Blood pressure, Diastolic, Ischemia reversal
program, IRP, Ischemic heart disease, IHD, Panchakarma

INTRODUCTION
Cardiovascular diseases (CVDs) comprising of coronary
artery disease in the form of ischemic heart disease (IHD)
have scaled the prevalence rates to the figures that signify
epidemic. Around 17.5 million deaths across the globe are
due to CVDs.1 Worrisome fact is that three quarters of
these deaths in developing countries alone. This is further
complicated by the fact that, although the prevalence of
deaths due to CVD is reducing in developed countries, it
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is creating a menace in developing nations like India, year
after year.2 Epidemiological transition is attributed by
some authors to such increased prevalence, which
comprises of urbanization, lifestyle changes, etc.3 India is
experiencing the age of obesity and inactivity, where
sedentary lifestyle gives rise to diseases like lipid
abnormalities, diabetes, IHD, HTN, which in turn
increases morbidity and mortality in India, contributing to
increased burden on healthcare and cost.4 The Global
Burden of Disease study found that in past three decades
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there was doubling of morbidity and mortality due to
CVD.5 Number of people dying from IHD has increased
from 0.61 millions in 1990 to 1.13 millions in 2010, which
is a disturbing fact.6 According to report by World Health
Organization, India would be spending a whopping 237
billion US dollars, owing to direct spending on health care
and indirectly due to loss of productivity due to IHD.7
IHD contributes maximum amongst deaths due to CVD in
India (>80%). This mortality rate is way higher than the
global average mortality rate due to IHD. In India, IHD is
the culprit for 1/5th of all deaths (21%) and 1/10th of life
years lost, which measures premature deaths by
considering young deaths over old age.8
Low diagnosis rates, less adherence, reduced treatment
adherence, less use of evidence based interventions are the
major hurdles for optimal use of cost effective treatment
on an extensive scale, in India. Poor adherence to
medication, alone is the major culprit which causes
increased morbidity and mortality in patients with IHD and
also increases the cost of health care.9,10 Although there are
various guidelines in place to combat the menace of IHD,
still its prevalence is rising. This is complicated by low
adherence to medications, which is due to adverse effects
to medications, increased cost, etc.11 Hence, there is a need
to explore new therapeutic option to effectively combat
IHD.
Management of IHD is complex due to the role of various
factors while deciding treatment plan like comorbidities,
age, concomitant medication, etc. Hence, it is a vital
demand of time to search for novel their alternative which
will help to decrease anxiety and fear also with IHD and
increase quality of life simultaneously.12 The therapeutic
role of drugs used in the treatment of IHD is due to a
correction of imbalance between oxygen demand and
supply to the heart, reduction in blood pressure (BP),
reducing platelet aggregation, hypolipidemic action,
antioxidant effect, etc.13 Similar action has been found in
numerous herbal drugs, which serve as interesting
potential targets for newer therapeutic options for
treatment of HTN.14-16

The Ayurveda practice of Medicine suggests the use of
traditional drugs in the acute phase of disease, while
adding “Panchakarma” therapy (internal body purification
through multi-step process) in the chronic phase of
disease. Ischemia Reversal Program (IRP) is a
combination of Panchakarma and allied therapy. The
techniques used in Panchakarma under this program are
Swedana i.e. passive heat therapy, Snehana i.e. oleation
and Basti i.e. per rectal drug administration. These
techniques are widely recognized for their detoxification
function.17,18 It has been found in a study that IHD is
associated with anxiety, depression, reduced feeling of
personal strength, reduced quality of life, etc.19 Hence, we
planned an observational study to investigate the efficacy
of IRP, as add-on therapy to standard anti-ischemic
therapy in patients of IHD. We evaluated the effect of IRP
on maximum oxygen consumption/maximum aerobic
capacity measured by VO2max (V-volume, O2-oxygen,
max-maximum), Duke’s treadmill score, systolic (SBP)
and diastolic BP (DBP), and dependency of these IHD
patients on standard conventional medications.
METHODS
This was an observational study conducted between
January 2017 to January 2018, wherein we identified the
data of patients suffering from IHD (positive for inducible
ischemia from stress test) of either gender and any age, and
who had attended the out-patient departments (OPDs) at
multiple Madhavbaug clinics located in various cities of
Maharashtra, India. The data of patients who had been
administered IRP with minimum 7 sittings over a span of
90 days (±15 days) were considered for the study. Cases
were identified, and data were assessed from the records
of Madhavbaug clinics in Maharashtra. The selection was
based upon the availability of complete relevant baseline
data (day 1 of IRP) and final day data (day 90 of IRP) of
the patients.
The IRP is a 3-step procedure, which was performed on
the patients of IHD after a light breakfast. One sitting of
the procedure took 65-75 minutes, as described in Table
1.18,20

Table 1: Study treatment: Ischemia Reversal Program (IRP Kit).
Step of IRP
Snehana

Type of Therapy
Massage or external oleation
(centripetal upper strokes
directed towards heart)

Herbs used for therapy

Duration of Therapy

100ml [Sesame oil (80%) + Lavender oil
(20%)]

30-35 minutes

Swedana

Passive heat therapy

Dashmoola (group of ten herbal roots) with
steam at <40 degrees Celsius)

10-15 minutes + 3 - 4
minutes of relaxation
after procedure

Basti

Per rectal drug administration
using a rectal solution.

Luke-warm GHA decoction 100ml

15 minutes

On day 1 of IRP, the patients had undergone Duke’s
treadmill scoring, VO2max, SBP, DBP as per international

recommendations.25 These readings were considered as
baseline readings. This process was repeated on day 90 of
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the IRP to calculate % change from baseline reading. The
dependency on standard medication was calculated both
on day 1 and day 90 of IRP as the percentage of patients
out of the total enrolled ones who required a conventional
allopathic therapeutic agent during the study period of 90
days. The patients followed a diet chart/plan of 1200
calories/day.
Statistical analysis
Data were pooled and coded in Microsoft Excel
spreadsheet. R Version 3.4.1 software was used to analyze
the data. Categorical data were represented in the
frequency form and continuous data were presented as the
Mean±SD. The McNemar-Bowker test was used to assess
the Duke Treadmill Score before and after 90 days of
treatment. The Paired t-test was used to assess the
difference between baseline values and 90th day after
treatment. Box plot and histogram were used to represent
the graphs

period. Among them, nearly three-fourths 27 (71.05%) of
the subjects approached Panchakarma unit for 7 settings.
Table 2: Baseline characteristics of the study
subjects (n= 30).
Variable
Age (years)
Gender
Male
Female

N = 38
55.21±9.27
25 (65.79)
13 (34.21)

Data were expressed in % and mean ± SD

Comparison of Duke’s treadmill score baseline and after
the 90 days of therapy was as shown in Table 3. At
baseline, the subjects at moderate (50%) and high (31.6%)
risk were significantly decreased to low (52.6%) and
moderate (47.4%) after the 90th day of therapy. Overall,
after 90th day, no cases of high risk were reported.
Table 3: Comparison of Duke treadmill score baseline
and after 90 days of treatment (n=38).

RESULTS
Study population
A total of 51 patients’ data was screened for inclusion in
the study. However, based on the availability of data (Day
1 and Day 90) and the inclusion criteria, 38 patients were
selected, and their data were considered for analysis
(Figure 1). The baseline characteristics of these patients
are shown in Table 2.

Duke
treadmill
score

After 90 days
Low

Moderate

High

Total

7
(18.4%)
Mod19
11
8
0
erate
(50%)
12
High
3
9
0
(31.6%)
20
18
38
Total
0
(53%) (47.4 %)
(100%)
* indicates high statistically significant improvement
Base
-line
(1st
day)

Low

6

1

p-value

0

0.0001

Table 4: Comparison of clinical parameters between
baseline values and 90th day.
Variable
n=38
VO2.max
SBP
DBP

After 90
days
20.29±6.72 29.40±6.71
128.78±17.4 123±12.23
80.53±8.10 75.76±6.85
Baseline

Differp
ence
value
-9.11026 <0.001
5.789474 0.03
4.76
0.005

VO2.max, Maximum amount of oxygen consumption; SBP,
Systolic blood pressure; DBP, Diastolic blood pressure

Figure 1: Patient enrolment flow chart.
Demographic characteristics of the subjects enrolled in the
study was as shown in Table 2. The present involved a total
of 38 IHD patients. The mean age of the enrolled subjects
was 55.21±9.27 years. Nearly three-fourths of the study
subjects were male (65.79%). All the patients approached
Panchakarma unit for Sarvanga Swedana during the study

Clinical parameters compared between baseline values and
after the 90th day was as shown in Table 4. The maximum
amount of oxygen consumption was significantly
improved after 90th day of therapy (P <0.001) Figure 3.
Systolic blood pressure was significantly attained near
normal value after 90th day of therapy (P <0.03) Figure 4.
Although, diastolic blood pressure which was normal
before the therapy reduced significantly, it was within the
normal range (P <0.005) Figure 5.
Allopathic medicines consumption on day 1 and after 90th
day of therapy were as shown in Table 5. Most of the
enrolled IHD subjects were treated with biguanides
(34.21%), statins (47.37%), beta blockers (34.21%),
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antiplatelets (39.47), angiotensin II receptor blockers
(26.32) and nonsteroidal anti-inflammatory drugs (60.53).
All the subjects who were allopathic medicines before
therapy was decreased after the 90th day. However, the
subjects with absence of medication history was not varied
after the therapy. An illustration is given in Figure 6.

Figure 5: Comparison of DBP.
Table 5: Comparison of consumption of allopathy
medicines at day 1 and after 90 days.

Figure 2: Comparison of Duke treadmill score
baseline and after 90 days of treatment (n=38).

Medicine
NSAID + antiplatelet
Diuretic
ACE
Statin
CCB
Beta blocker
Antiplatelet
ARB
NSAID
Sulfonylurea
Biguanide
No Medicine

Baseline
1 (2.63)
4 (10.53)
3 (7.89)
18 (47.37)
5 (13.16)
13 (34.21)
15 (39.47)
10 (26.32)
23 (60.53)
7 (18.42)
13 (34.21)
3 (7.89)

After 90 days
0 (0)
2 (5.26)
2 (5.26)
12 (31.58)
3 (7.89)
8 (21.05)
12 (31.58)
7 (18.42)
17 (44.74)
5 (13.16)
8 (21.05)
3 (7.89)

CCB, Calcium channel blockers; ARB, Angiotensin II receptor
blockers; NSAID, Nonsteroidal anti-inflammatory drugs

Baseline
01

NSAID + antiplatelet

Figure 3: Comparison of clinical parameters between
baseline values and 90th day.

After 90 days
2 4
23

Diuretic
ACE

Medicine

Statin

18

12
3 5

CCB
Beta blocker

8

13

12 15
7 10

Antiplatelet
ARB
NSAID

17

23

5 7

Sulfonylurea
Biguanide

8

13

33

No Medicine
0

10

20

30

Figure 6: Comparison of consumption of allopathy
medicine at 1st day and after 90 days.
Figure 4: Comparison of SBP.
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DISCUSSION
Despite the availability of the plethora of the options for
treatment of IHD, it is still amongst leading contributor to
global morbidity and mortality rates. Thus, it is dire need
of the time to look out for new therapeutic option for
treatment of IHD. Traditional class of anti-ischemic drugs
have therapeutic benefit in IHD by correction of imbalance
between oxygen demand and supply to the heart, reduction
in blood pressure (BP), reducing platelet aggregation,
hypolipidemic action, antioxidant effect, etc. Similar
property has been found in various herbal drugs, thus
making Ayurveda a potent and viable alternative to
standard therapy in the management of IHD.
Panchakarma is administered as add on therapy for IHD
management, by Ayurveda physicians.20 IRP is a 3 step
procedure consisting of Snehana, Swedana, and Basti.
Probable mode of action of IRP is Snehana-anxiolytic
reduces sympathetic over activity Swedana- reduces
sodium and fluid that reduces resting preload that may help
to reduce myocardial oxygen demand. Decoction of
Tribulus terristris, curcumin and Phyllanthrus embelica
can be helpful for nitric oxide liberation from endothelium.
Along with it can be anti-inflammatory and antioxidant.
This action may be helpful in improving coronary
circulation by causing coronary vasodilation.17,20,22-24,26 In
pursuit of analyzing the efficacy of the IRP in IHD, we
found that it showed significant (very high statistical
significance) improvement in VO2max, Duke’s treadmill
score, DBP, and SBP (high statistical significance) at the
90th day of the whole procedure. SBP is one of the
prognostic marker for patients of IHD. Reduction in SBP
is associated with better prognosis in IHD, since it reduces
afterload of the ventricles and also improves endothelial
health.27 Most importantly, we found that IRP noticeably
reduced patient’s dependency on standard allopathic
medication at the end of 90 days of therapy.
VO2max measures the maximum oxygen hat can be
utilized during exercise. IHD patient suffers from diastolic
dysfunction, hence VO2max is reduced in such cases
which manifests clinically as reduced exercise/work
capacity.27 Duke’s treadmill score is used as diagnostic and
prognostic investigation in risk patients of IHD. It is
favoured more for its risk stratification role. It is calculated
by the following formula:
Duke treadmill score = maximum exercise time in
minutes -5×ST segment deviation in mm-4×angina index
where 0 = no angina, 1 = non-limiting angina, 2 = exercise
limiting angina.
Duke’s treadmill score ≥5 signifies low risk for
cardiovascular complication and these people do not need
coronary angiography for further evaluation. Their 4 year
survival rate is almost 100 %. Duke’s score <-11 denotes
a high risk group and these patients need coronary
angiography for further evaluation. Their 4- year survival
rates are 79%. A score below +4 and -10 signify

intermediate risk group. These patients require either
coronary angiography or myocardial perfusion scan for
evaluation, depending on patient status.25 In our study,
both VO2max and Duke’s treadmill score were significant
(high statistical significance) improved. Studies show that
improvement in Duke’s score and VO2max are associated
with better prognosis in IHD patients.25,27,28 Hence,
significant reduction in VO2max and Duke’s treadmill
score after IRP in our study indicates favourable prognosis
in cardiovascular morbidity and mortality.
In economically constraint countries like India the high
dependence of IHD patients on conventional allopathic
medication escalates the healthcare cost many fold.
Furthermore, increased adverse effect of these drugs lead
to decreased adherence, which further worsens the
picture.12 Keeping this in mind, we analyzed changes in
patients’ dependency on allopathic medication by IRP.
There was significant reduction in dependency on almost
all the class of anti-ischemic drugs, at the end of 90 days,
with an increase in the number of patients who went off
the allopathic drugs.
The findings of the present study can be generalized only
after a comparison with the findings of other such studies
with probably prospective design, larger sample size, one
more arm with standard therapy alone and more follow up
period. This will help in identifying long term outcomes of
IRP in the management of IHD.
CONCLUSION
There was significant improvement in VO2max, Duke’s
treadmill score, SBP, DBP after IRP. Also, there was
substantive attenuation in patient’s dependency on
allopathic medications. Hence, the IRP may serve as a
potent and viable alternative to standard allopathic
treatment of IHD.
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