International Journal of Research in Medical Sciences
Sane R et al. Int J Res Med Sci. 2022 Jan;10(1):196-201
www.msjonline.org

pISSN 2320-6071 | elSSN 2320-6012

Original Research Article

DOI: https://dx.doi.org/10.18203/2320-6012.ijrms20215054

Role of Ayurveda based non-invasive intervention in management of
ischemic heart disease patient of diabetes

Rohit Sane!, Pramod Manohar?, Rahul Mandole®*, Gurudatta Amin*, Pravin Ghadigaokar*

1Department of MD, Madhavbaug Cardiac Hospitals and Clinics, Thane, Maharashtra, India

2Department of intensivist, Madhavbaug Khopoli Cardiac Hospital, Thane, Maharashtra, India

SDepartment of Research and Development, Madhavbaug Cardiac Clinic and Hospital, Thane, Maharashtra, India
“Madhavbaug Cardiac Clinic and Hospital, Thane, Maharashtra, India

Received: 14 November 2021
Revised: 07 December 2021
Accepted: 13 December 2021

*Correspondence:
Dr. Rahul Mandole,
E-mail: hm2nazi@gmail.com

Copyright: © the author(s), publisher and licensee Medip Academy. This is an open-access article distributed under
the terms of the Creative Commons Attribution Non-Commercial License, which permits unrestricted non-commercial
use, distribution, and reproduction in any medium, provided the original work is properly cited.

ABSTRACT

Background: The aim of the study was to determine the effectiveness of IRP therapy in patients of myocardial ischemia
attending Madhavbaug clinics in Vidarbha region, Maharashtra.

Methods: This was a retrospective study conducted from June 2019 to December 2019, wherein we identified the data
of patients suffering from IHD (positive for inducible ischemia from stress test) of either gender or any age, and who
had attended the Out-patient departments (OPDs) of Madhavbaug clinics across India. The data of patients who had
been administered IRP with minimum 7 sittings over a span of 12 weeks were considered for the study.

Results: In the present study, medical records of 50 patients of IHD were analyzed. At the end of IRP therapy there
was statistically significant reduction in weight, BMI, SBP, and DBP. VO2 peak was improved at the end of therapy
i.e. 26.51+5.93 ml/kg/min as compared to baseline i.e.; 15.62+5.36 ml/kg/min and the difference was highly statistically
significant (p<0.001). DTS improved from -2.93+5.88 at baseline to 3.21+6.03 at week 12 of IRP therapy and the
difference was highly statistically significant (p<0.0001).

Conclusions: Findings of present study suggest that IRP can serve as effective therapeutic option for the management
of myocardial ischemia.
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INTRODUCTION

Cardiovascular diseases (CVDs) including cardiovascular
disease in the form of Ischemic heart disease (IHD) have
increased the prevalence of epidemic figures. About 17.5
million deaths worldwide are due to CVD.* The sad reality
is that only a quarter of these deaths are in the developing
world. This is further complicated by the fact that,
although the increase in deaths from CVD is declining in
developed countries, it poses a threat to developing
countries such as India, year after year.? Epidemiological

changes are being attributed to other authors in this
growing trend, which includes urban migration, lifestyle
changes, etc. India is experiencing years of obesity and
unemployment, with sedentary lifestyle exacerbating
diseases such as lipid fever, diabetes, IHD, HTN, which in
turn exacerbates India’'s morbidity and mortality,
contributing to the increasing burden of health care and
costs. A study by the Global Burden of Disease found that
over the past three decades there has been a recurrence of
the disease and death due to CVD.® The death toll from
IHD has risen from 0.61 million in 1990 to 1.13 million in
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2010, a worrying fact. According to a World Health
Organization report, India will spend $237 billion, on
direct spending on health care and indirectly due to product
losses due to IHD.*

IHD contributes significantly to deaths due to CVD in
India (>80%). This death rate is much higher than the
global mortality rate due to IHD. In India, IHD causes the
cause of 1/5 of all deaths (21%) and 1/10 of the years of
lost life, which equates premature mortality by looking at
young deaths due to old age.’ Moreover, IHD is reported
to be associated with Diabetes mellitus (DM) and this
association ranges from 1.5 to 21%.% At risk, diabetes, and
its predominant condition, Type 2 diabetes mellitus
(T2DM), has a different association with CHD. Those with
diabetes are two to four times more likely to develop
coronary heart disease than people without diabetes, and
CVD accounts for 65-75 percent of deaths in people with
diabetes. These surprising findings regarding high risk of
death have led to suspicions that common precursors
prioritize diabetes and CHD and the following effects of
insulin resistance, visceral adiposity, as well as excessive
inflammation are subject to the pathophysiology of
thrombogenesis.”

Low availability rates, low adherence, reduced treatment
adherence, low use of evidence-based implants are major
barriers to the effective use of cost-effective treatment on
a large scale, in India. Improper adherence to medication,
in itself, is a major factor contributing to the increase in
morbidity and mortality in patients with IHD and also
increases the cost of health care.® Although there are
various guidelines available for combating the risk of IHD,
there is still an increase. This is complicated by low
adherence to medications, due to adverse effects on
medications, increased costs, etc.® Therefore, there is a
need to explore new treatment options to effectively
combat IHD.

The management of IHD is complex due to the role of the
various factory when deciding on a treatment plan such as
comorbidities, age, complementary medications, etc.
Therefore, it is important to look for a time to search for a
novel where one will help reduce anxiety and fear again
with IHD and increase the quality of life at the same time.*
The therapeutic role of drugs used in the treatment of IHD
is due to the correction of the imbalance between oxygen
demand and cardiovascular supply, reduced Blood
pressure  (BP), reduced platelet  aggregation,
hypolipidemic action, antioxidant effect, etc.® Similar
action has been found in many herbal remedies, which
serve as potential therapies for new HTN therapies.?

Ayurveda medical practice promotes the use of traditional
medicine in the critical stage of the disease, while adding
‘panchkarma’ therapy (internal cleansing through a multi-
step process) to the chronic stage of the disease. The
Ischemia reversal program (IRP) is a combination of
panchkarma and allied therapy. The techniques used in
panchkarma under this program are Swedana i.e. heat

treatment, Snehana e.g. Oleation and Basti which means
per rectal administration of herbal drugs. These methods
are well-known for their detoxification function.* It has
been found in research that IHD is associated with anxiety,
depression, diminished sense of well-being, reduced
quality of life, and so on.'*!? Therefore, we have
conducted a retrospective study to investigate the
effectiveness of the IRP, as an adjunct to standard
treatment versus the treatment of IHD patients with DM.
We tested the effect of IRP on high oxygen consumption /
high aerobic dose measured by VO,max (V-volume, O,-
oxygen, max-maximum), Duke's school treadmill,
Systolic (SBP) and Diastolic BP (DBP), and the
dependence of this on IHD patients on standard
medications.

METHODS

This was a retrospective study conducted at Out-patient
departments (OPDs) of Madhavbaug clinics across India.
Study period was from April 2019 to January 2020,
wherein we identified the data of patients suffering from
IHD (positive for inducible ischemia from stress test) and
diabetes mellitus of either gender or any age. The data of
patients who had been administered IRP with minimum 7
sittings over a span of 12 weeks were considered for the
study. The patient records wherein complete treatment and
follow up details were not available or treatment was
changes were excluded from analysis. The selection was
based upon the availability of complete relevant baseline
data (day 1 of IRP) and final day data (week 12 of IRP) of
the patients. Based on previous published study sample
seize was taken as 130.# The IRP is a 3-steps 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 1.4

Baseline recordings of Duke’s treadmill score (DTS), VO2
peak, DBP, SBP, MET and other secondary parameters
like Body mass index (BMI) as per standard
recommendations.’* These parameters were again
recorded at week 12 of IRP therapy. The dependency on
standard medication was calculated both at baseline and
week 12 of IRP as the percentage of patients out of the total
enrolled ones who required a conventional allopathic
therapeutic agent during the study period.

Duke’s treadmill Score (DTS) is calculated by the formula:

Duke treadmill score
= maximum exercise (min)
— [5 X ST segment deviation (mm)]
— (4 X angina index)

where 0=no angina, 1=non-limiting angina, 2=exercise
limiting angina.'* The DTS is typically used for stratifying
patients based on their risks and typically ranges from -25
to +15. Depending on the score, the patients were
categorized into risk groups as shown in Table 2.4
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The maximum volume of oxygen that an individual can
consume during intense, whole-body exercise is called as
VO;max/maximal aerobic capacity (ml/kg/min).

A Metabolic equivalent (MET) is defined as the amount of
oxygen consumed by an individual at rest (also known as
resting energy expenditure) i.e.; approximately 3.5 ml
Oy/kg/min.*® Based on HbAlc levels after CDC therapy
the patients were categorized as: (a) controlled- HbAlc
<5.7; (b) borderline- HbAlc 5.7-6.5; and (c) uncontrolled-
HbA1c>6.5.

Ethical considerations
Since the present study was record based retrospective

evaluation, ethics committee approval was not taken.
Although patient confidentiality was maintained

throughout the study period in accordance with
Declaration of Helsinki.

Statistical analysis

Data were pooled and coded in Microsoft excel
spreadsheet. R version 3.4.1 software was used to analyse
the data. Categorical data were represented in the
frequency form and continuous data were presented as the
mean+SD. McNemar-Bowker test was used to assess
Duke treadmill score before and after week 12 of
treatment.

Paired t-test was used to assess the difference between
baseline values and 12 weeks after treatment.

Box plot and histogram were used to represent the graphs.

Table 1: Study treatment: Ischemia reversal program (IRP kit).

Step of IRP Type of therapy

SMERETE upper strokes directed towards heart)
Swedana Passive heat therapy
Basti Per rectal drug administration using a

rectal solution.

Herbs used for therapy

Massage or external oleation (centripetal 100 ml [sesame oil (80%)+lavender oil

(20%)]

Duration of
thera

30-35 min
10-15 min+ 3-4

Dashmoola (group of ten herbal roots) ~ min of
with steam at <40°C)

relaxation after
procedure

Luke-warm GHA decoction 100 ml 15 min

Note: GHA stands for Gokshura/Tribulus terrestris (antihypertensive action, antispasmodic, hypolipidemic, cardioprotective actions);
Haridra/Curcuma longa (hypotensive, anticoagulant, antioxidant); Amalaki/Emblica officinalis (cardioprotective, hypolipidemic,

antioxidant).*3

Table 2: Risk groups of patients of IHD according to Duke’s treadmill score (DTS).

Risk category DTS criteria

Mild >5

Moderate +4 10 -10

Severe <10
RESULTS

Study population

A total of 130 patient’s data was screened for inclusion in
the study. However, based on the availability of data (ay 1
and day 90) and the inclusion criteria, 121 patients were
selected, and their data was considered for analysis (Figure
1). The baseline characteristics of these patients are shown
in Table 3.

At the end of IRP therapy there was statistically significant
reduction in weight as compared (64.46+13.61 kg) to
baseline (68.21+11.57 kg) with a p-value of 0.01. Similar
trend was observed in BMI, SBP, and DBP. VO2 peak was
improved at the end of therapy i.e. 25.87£7.19 ml/kg/min
as compared to baseline i.e. 16.35+6.89 ml/kg/min and the
difference was highly statistically significant (p<0.001).
DTS improved from -3.11+8.41 at baseline to 3.57+8.34

. 4- years
Need for coronary angiography survival
No 99%
May require -
Requires 79%

at week 12 of IRP therapy and the difference was highly
statistically significant (p<0.0001) (Table 4). Mean HbAlc
was reduced from 7.88 at baseline to 6.57 after 12 weeks
of IRP therapy. This difference was highly statistically
significant (p<0.001) (Figure 2). On analyzing the DTS,
number of patients in low risk category increased from 14
(30%) at baseline to 28 patients (65%) at 12 weeks of IRP
therapy.

Similarly, there was reduction in number of patients in
moderate to severe risk categories after 12 weeks of IRP
therapy. Overall there was shift of patients from severe risk
to low risk group. The difference was highly statistically
significant (p<0.001) (Figure 3).

At the end of 12 weeks, 39 patients were having controlled
DM i.e.; HbAlc<5.7, 58 and 24 in borderline and
uncontrolled DM categories, respectively.
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On analyzing improvement in VO, max and DTS across
categories of status of DM at the end of 12 weeks IRP
therapy, it was found that greater improvement in VO,
max and DTS was seen in controlled DM as compared to
borderline and least in uncontrolled DM patients. The
difference was highly statistically significant with p<0.001
(Table 5).

On analyzing the dependency on conventional drugs, it
was found that overall the consumption of all drug
categories was reduced after IRTP therapy.

3 (2.4%) patients were not taking medications at baseline
which increased to 22 patients (19%) after 12 weeks of IRP
therapy (Table 6).

Table 3: Baseline characteristics of the study subjects
(N=121).

Variables N =121

Age (years) (meanzSD) 61.21+£11.27
Gender

Male 45 (57%)
Female 33 (43%)

Table 4: Summary of mean change observed from
baseline after 12 weeks for different parameters.

Parameters Baseline UL

~ weeks
Weight (kg) 68.21+11.57  64.46+13.61
Body massindex o7 514500 23.71+4.89
(kg/m?)

93.76 £11.29 87.25+ 10.33
131.07+17.62 123.58+14.92

Abdominal girth
Systolic blood
pressure (mmHg)
Diastolic blood

79.21+8.86 73.12+9.38
pressure (mmHg)
VO2 max 16.35+6.89 25.87+£7.19
Metabolic
equivalent of task 4.88+2.23 7.37+2.27
(MET) (ml/kg/min)
Duke treadmill 311#841 357834

score (DTS)

Table 5: Changes in VO2 max and Duke’s trade mill
score (DTS) at the end of 12 weeks IRP therapy in
patients of present study.

DM AVOz max ADTS
< g;r(ol\'lfgg()HbAlc 11124512 6.57+2.14
(B,\?:rgg)r line (56-65)  gope6.01  4.24:2.76
?N”:cgz)tm"ed (>65)  702:423  3.89:1.99
P value <0.001 <0.001

Note: AVO2 max=VO02 maXiaweek—VO2mMaXbaseline; ADTS=
DTSlzweek — DTSbaseline.

Table 6: Consumption of Allopathic medication at
baseline and post 12 weeks.

Medications Baseline

Angiotensin |1 receptor blockers 10
B-blocker 11
Diuretics 3
Caz+ channel blockers 12
NSAIDs 8
Biguanides 56
DPP4 21
Sulfonylureas 39
Insulin 22
Antiplatelets 21
Statins 19
Nitrates 13
No medication 3
No. of patients whose medical records screened for
eligibility (N=130)

No. of patients
whose data were
excluded N=9;
incomplete
data=6; not
meeting inclusion
criteria=83)

A 4

v
No. of patients included in the study for analysis
(N=121)

Figure 1: Patient enrolment flow chart.

P 7.88
7.8

7.6
7.4
7.2

6.8
6.6
6.4
6.2

6.57

5.8

BASELINE WEEK 12

Figure 2: Mean glycosylated hemoglobin (HbALc) in
the patients of present study.

International Journal of Research in Medical Sciences | January 2022 | Vol 10 | Issue 1  Page 199



Sane R et al. Int J Res Med Sci. 2022 Jan;10(1):196-201

30 28 29
25
20

14

10 6

LOWRISK (25) MODERATE  SEVERE RISK
RISK (-10 TO (<-11)
4)

DUKE'S TREADMILL SCORE (DTS) [N=49]

[ Baseline W Week 12

Figure 3: Duke’s trade mill score in patients of the
present study.

DISCUSSION

Despite the wide range of options available for the
treatment of IHD, it is still one of the leading providers in
diagnosing diseases and mortality rates worldwide.
Therefore, it is an urgent need to consider new treatment
options for IHD.

The traditional class of anti-ischemic drugs has therapeutic
benefits in IHD by correcting the imbalance between
oxygen demand and cardiac output, lowering BP, lowering
platelet aggregation, hypolipidemic action, antioxidant
effect, etc. The same substance has been found in various
herbal medicines, making Ayurveda a powerful and
effective treatment modality for the management of IHD.
Panchkarma is treated as an adjunct to the treatment of
IHD management, by Ayurvedic doctors.*

The IRP is a 3-step process involving Snehana, Swedana,
and Basti. The potential IRP mode of Snehana- anxiolytic
reduces sensitivity to sympathetic over activity, Swedana-
lowers sodium and fluid-reducing fluids that can help
reduce myocardial oxygen demand. Decoction of Tribulus
terristris, curcumin and Phyllanthrus embelica can help in
the release of nitric oxide from endothelium. Along with
it, it can act as anti-inflammatory and antioxidant. This
action can help improve cardiovascular circulation by
causing coronary vasodilation.* In our analysis of IRP
performance in IHD, we found that it showed significant
(very high statistical significance) improvement of
VO.max, Duke's printing school, DBP, and SBP (high
statistical significance) on the 90th day of the complete
process.

SBP is one of the predictable symptoms of IHD patients.
SBP reduction is associated with better prognosis for IHD,
because it reduces the loading behind the ventricles and
also improves endothelial health.'® Most importantly, we
found that IRP significantly reduced patient dependence

on common allopathic drugs at the end of 90 days of
treatment.

VO2,max measures a high oxygen can be used in exercise.
An IHD patient suffers from diastolic dysfunction, which
is why VO2max is reduced in such cases indicating that the
clinic is reduced in terms of exercise/activity.*® Duke's
treadmill score is used as a diagnostic and diagnostic study
for patients at risk of IHD. It is very popular for its risk
classification role.

In our study, both VO,max and Duke's most important
treadmill points (high statistical significance) were
improved. Studies show that the improvement in Duke and
VO,max ratio is associated with better prognosis in IHD
patients.?’ Thus, a significant decrease in the value of
VOzmax and Duke's treadmill after the IRP in our study
shows a good prediction of heart disease and death.

On analyzing the VO, max and DTS improvement and DM
control after IRP therapy, it was found that controlled DM
patients had better improvement in both the parameters as
compared to borderline and uncontrolled DM. DM is
implicated to augment thrombogenesis via insulin
resistance, visceral adiposity, and excess inflammation,
oxidative stress, increased atherogenecity of cholesterol,
abnormal vascular reactivity, augmented hemostatic
activation. Basti, in particular is known to reduce the
adipogenesis, has hypolipidemic action and these actions
are thought to control the HbAlc.2* Thus, reduction in
HbAlc with IRP along with improvement on ischemia
related parameters is a welcome sign in patients of IHD.

In economically challenged countries like India the high
reliance on IHD patients on common allopathic drugs
raises the cost of health care in many communities. In
addition, the increase in the adverse effects of these drugs
leads to a decrease in adherence, which further worsens the
image.?? Keeping this in mind, we analyzed changes in the
patient's dependence on allopathic drugs by the IRP. There
was a significant decrease in dependence on almost the
entire class of anti-ischemic drugs, at the end of 90 days,
with an increase in the number of patients with allopathic
drugs.

Findings from the current study can only be standardized
after comparing the findings of other studies with a
possible design, large sample size, one arm with only
standard treatment and multiple follow-up time. This will
help to achieve long-term IRP results in the management
of IHD.

CONCLUSION

There was significant improvement in VO,max, Duke’s
treadmill score, SBP, DBP along with improvement on
HbAlc after IRP. Also, there was substantive attenuation
in patient’s dependency on allopathic medications. Hence,
IRP may serve as potent and viable alternative to standard
allopathic treatment of IHD in diabetic patients.

International Journal of Research in Medical Sciences | January 2022 | Vol 10 | Issue 1  Page 200



Sane R et al. Int J Res Med Sci. 2022 Jan;10(1):196-201

Funding: No funding sources

Conflict of interest: None declared

Ethical approval: The study was approved by the
Institutional Ethics Committee

REFERENCES

1.

2.

10.

11.

WHO. Global Status Report on Non-Communicable
Diseases. Switzerland: WHO; 2014.

Fuster V, Kelly B. Board for Global Health.
Promoting Cardiovascular Health in Developing
World: A Critical Challenge to Achieve Global
Health. Washington, DC: Institutes of Medicine;
2010.

Forouzanfar MH, Moran AE, Flaxman AD, Roth G,
Mensah GA, Ezzati M, et al. Assessing the global
burden of ischemic heart disease, part 2: analytic
methods and estimates of the global epidemiology of
ischemic heart disease in 2010. Glob Heart.
2012;7(4):331-42.

Sane R, Gond B, Raje G. Evaluation of the efficacy
of Ischemia Reversal Program (IRP) in patients
suffering from Ischemic Heart Disease (IHD) with
known history of Hypertension: A Retrospective
Study. J Ayu Med Sci. 2018;3(2):377-83.

5. Institute of Health Metrics and Evaluation. GBD
Profile: India, 2021Available at:
http://lwww.healthdata.org/sites/default/files/files/co
untry_profiles/GBD/ihme_gbd_country_report_indi
a.pdf. Accessed on 06 November 2021.

Krishnan MN. Coronary heart disease and risk
factors in India - on the brink of an epidemic? Indian
Heart J. 2012;64(4):364-7.

Ali MK, Narayan KM, Tandon N. Diabetes &
coronary heart disease: current perspectives. Indian J
Med Res. 2010;132(5):584-97.

Gupta R, Yusuf S. Challenges in management and
prevention of ischemic heart disease in low
socioeconomic status people in LLMICs. BMC Med.
2019;17(1):2009.

Karthikeyan G, Xavier D, Prabhakaran D, Pais P.
Perspectives on the management of coronary artery
disease in India. Heart. 2007;93(11):1334-8.

Saeed A, Larik F, Channar P. The Heart and Herbs:
Back to the Nature. J Health Med Informat.
2015;6(6):1-11.

Taghadosi M, Arani Z, Gilani H. Quality of life in
patients with ischemic heart disease. J Nurs Midwif
Sci. 2014;1(1):19-26.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Lippi G, Franchini M, Cervellin G. Diagnosis and
management of ischemic heart disease. Semin
Thromb Hemost. 2013;39(2):202-13.

Liperoti R, Vetrano DL, Bernabei R, Onder G.
Herbal Medications in Cardiovascular Medicine. J
Am Coll Cardiol. 2017;69(9):1188-199.
Lairikyengbam SK, Davies AG. Interpreting exercise
treadmill tests needs scoring system. BMJ.
2002;325(7361):443.

Buttar K, Saboo N, Kacker S. A review: Maximal
oxygen uptake (VO2 max) and its estimation
methods. Int J Phys Educ Sports Health.
2019;6(6):24-32.

Jetté M, Sidney K, Blimchen G. Metabolic
equivalents (METS) in exercise testing, exercise
prescription, and evaluation of functional capacity.
Clin Cardiol. 1990;13(8):555-65.

Sherwani SI, Khan HA, Ekhzaimy A, Masood A,
Sakharkar MK. Significance of HbAlc Test in
Diagnosis and Prognosis of Diabetic Patients.
Biomark Insights. 2016;11:95-104.

Wu CY, Hu HY, Chou YJ, Huang N, Chou YC, Li
CP. High Blood Pressure and All-Cause and
Cardiovascular Disease Mortalities in Community-
Dwelling Older Adults. Medicine (Baltimore).
2015;94(47):2160.

Lele SS, Macfarlane D, Morrison S, Thomson H,
Khafagi F, Frenneaux M. Determinants of exercise
capacity in patients with coronary artery disease and
mild to moderate systolic dysfunction. Role of heart
rate and diastolic filling abnormalities. Eur Heart J.
1996;17(2):204-12.

César MC, Montesano FT, Diniz RV, Almeida DR,
Tebexreni AS, Barros TL. Cardiopulmonary
responses to exercise in patients of different age
group with congestive heart failure. Arq Bras
Cardiol. 2006;86(1):14-8.

Sane R, Sabir I, Naik M. Comprehensive Diabetes
Care (CDC) Management Program in Type Il
Diabetic Obese Patients. Int J Ayu Pharma Res.
2018;6(6):6-12.

Gupta R, Mohan I, Narula J. Trends in Coronary
Heart Disease Epidemiology in India. Ann Glob
Health. 2016;82(2):307-15.

Cite this article as: Sane R, Manohar P, Mandole R,
Amin G, Ghadigaokar P. Role of Ayurveda based
non-invasive intervention in management of
ischemic heart disease patient of diabetes. Int J Res
Med Sci 2022;10:196-201.

International Journal of Research in Medical Sciences | January 2022 | Vol 10 | Issue 1  Page 201



