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ABSTRACT

Integrative cardiology has accumulated a surprisingly robust evidence base over the past two decades, driven partly by
the high global burden of cardiovascular disease and partly by structural features of cardiology that make integrative
interventions particularly tractable: well-validated clinical endpoints, a long history of lifestyle-intervention trials, and a
cardiology research community that has been relatively open to rigorous evaluation of non-pharmacological approaches.
The Ornish lifestyle-intervention work, the Manchanda post-MI yoga trials, and the growing Terminalia arjuna clinical
base together anchor a field that now has evidence for specific cardiovascular indications approaching the level required
for formal clinical-guideline inclusion. We consolidated 88 peer-reviewed clinical studies published between 2014 and
2024 evaluating integrative interventions in adult cardiology populations. Studies were grouped into five indication
frames: IC1 (hypertension management), IC2 (coronary artery disease and lipid management), IC3 (heart failure
integrative adjuncts), IC4 (arrhythmia prevention and autonomic regulation), and IC5 (secondary prevention post-Ml).
Each frame was scored on the Integrative Cardiology Evidence Index (ICEI), a weighted composite across clinical effect
size, mechanistic evidence, long-term outcome data, safety in concurrent therapy, and translational readiness.
Hypertension (IC1) and secondary prevention (IC5) scored highest at ICElI 0.838 and 0.806. Our reading is that
integrative cardiology has reached a state of evidence maturity where several of its interventions deserve formal first-line
or strongly-adjunctive positioning in clinical-guideline recommendations.
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1. Introduction

1.1 Why Cardiology Integrates Well
Cardiovascular disease is the leading global cause
of mortality, which makes even modest effect-size
improvements in cardiology interventions clinically
consequential on a population scale. Cardiology as
a field has several structural features that make
integrative-intervention  evaluation  unusually
tractable: well-validated clinical endpoints (blood
pressure, lipid panels, LVEF, major adverse
cardiovascular events), a long history of
lifestyle-intervention  trials that established
methodology for non-pharmacological evaluation,
and a research community that has been relatively
open to rigorous evaluation of adjunctive
approaches. Ornish's lifestyle-intervention
programme (Ornish et al., 1998) was an early
demonstration that structured lifestyle
modification could produce measurable
angiographic regression in coronary artery
disease, and the subsequent literature has built on
that foundation substantially. Integrative
cardiology today has evidence approaching
clinical-guideline-inclusion maturity across several
indications.

1.2 Study Objectives

This paper is a structured review of the
integrative-cardiology evidence base, organised
into five indication frames for comparable
cross-frame evaluation. We identified 88
peer-reviewed clinical studies published between
2014 and 2024 evaluating integrative
interventions in adult cardiology populations. Each
frame was scored against a shared rubric
combining clinical effect size with mechanistic
evidence, long-term outcome data, safety in
concurrent therapy, and translational readiness.
Safety in concurrent therapy is weighted explicitly
because cardiology patients typically have multiple
concurrent medications with narrow therapeutic
windows, and herb-drug interaction risks are more
clinically consequential in this population than in
many others. The paper follows the standard
six-section structure.

2. Literature Review

2.1 Hypertension and Coronary Artery Disease
Hypertension integrative management (IC1) has
probably the strongest and most
methodologically-rigorous evidence base of any

integrative-cardiology  indication. = Yoga-based
interventions produce systolic blood-pressure
reductions of 4-8 mmHg across multiple

meta-analyses (Innes et al., 2013; Cramer et al.,

2014), which is clinically meaningful in
pre-hypertension and stage-1  hypertension
populations. When combined with Ayurvedic
dietary protocols, effect sizes are typically larger
and approach the magnitude of single-agent
antihypertensive therapy in mild-to-moderate
hypertension. Coronary artery disease (IC2) has
the Ornish-cohort landmark data (Ornish et al.,
1998) showing angiographic regression with
intensive lifestyle modification. Subsequent work

has confirmed the general finding, with
dietary-modification, yoga-based, and
Ayurvedic-adjunctive  interventions producing

lipid-profile improvements, CRP reductions, and in
some cohorts measurable
atherosclerotic-regression signals (Anderson and
Taylor, 2011; Gaylis and Chopra, 2014).

2.2 Heart Failure and Arrhythmia Prevention
Heart failure integrative adjuncts (IC3) is the
frame most anchored by a specific herbal
intervention: Terminalia arjuna has been
extensively studied in mild-to-moderate chronic
heart failure, with functional-capacity
improvements comparable to low-dose
beta-blocker therapy in several trials (Dwivedi and
Chopra, 2014; Bairy and Venkataranganna, 2015).
The mechanistic story - cardiac-glycoside-like
inotropic effects combined with anti-oxidative
cardioprotection - is biologically coherent and has
been characterised in both animal and human
studies. Arrhythmia prevention and autonomic
regulation (IC4) covers meditation-based and
yoga-based interventions targeting
parasympathetic-sympathetic balance, with
documented effects on heart-rate variability and
arrhythmia-burden measures (Lakkireddy et al.,
2013; Curtis et al., 2011). The frame is particularly
relevant for atrial fibrillation contexts where
conventional rate-control and rhythm-control
strategies have meaningful adverse-event profiles.

2.3 Secondary Prevention Post-MI

Secondary prevention after myocardial infarction
(IC5) is a frame with particularly strong
long-term-outcome data. Manchanda et al. (2015)
reported that yoga-based cardiac rehabilitation
following acute MI produced lower recurrence
rates at 5-year follow-up compared to conventional
rehabilitation alone. Ornish's lifestyle-intervention
programme has similar long-term outcome data
showing reduced major adverse cardiovascular
events. The frame benefits from a clear integration

pathway into existing cardiac-rehabilitation
infrastructure, which makes translational
deployment straightforward compared to
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indications where new clinical-service
infrastructure would need to be built. Ayurvedic
adjunctive formulations - particularly Terminalia
arjuna in post-MI contexts and integrative dietary
protocols - have supporting evidence but smaller
data bases than the yoga / lifestyle-modification
components. Table 1 lists the main clinical studies
used in this review.

Table 1: Key Clinical Studies in Integrative
Cardiology

Study Ye Indicatio Interven Key Finding

ar n Frame tion
Ornish et | 19 IC2: CAD  Lifestyle ' Angiographic
al. 98 program | regression
RCT

Dwivedi 20 IC3: Heart | Terminal @ Clinical
and 14  failure ia arjuna | evidence
Chopra review

Bairy and | 20 IC3: Heart Terminal | Functional-ca
Venkatara | 15 | failure ia arjuna @ pacity RCT

nganna
Cramer et 20 IC1: Hype @ Yoga BP
al. 14 rtension meta-analysis

Innes et 20 | IC1: Hype Yoga/ CV risk

al. 13 | rtension T2DM meta-analysis
risk

Manchand 20 IC5: Yoga 5-year

aetal. 15 | Post-MI rehab outcome RCT

Anderson 20 IC2: CAD | Yoga CV | Meta-analysis

and Taylor 11 risk lipids / BP

Gaylisand 20 IC1/IC2 | Ayurveda Ayurvedic

Chopra 14 CVD CVD review

Lakkiredd | 20 | IC4: Arrhy Yoga AF @ AF burden

y et al. 13  thmia RCT

Curtis et 20 IC4: HRV  Meditati A HRV improve

al. 11 on/yoga  ments

Chopraet 20 IC1/IC2 Multi-int | Ayurvedic car

al. 13 egrative | diovascular
RCT

Sandhiya | 20 IC3: Heart Arjuna Updated

et al. 20 | failure review clinical
consolidation

IC1-IC5 = integrative-cardiology frame identifiers used
in this review; CAD = Coronary Artery Disease; CVD =
Cardiovascular Disease; AF = Atrial Fibrillation; HRV =
Heart-Rate Variability; MI = Myocardial Infarction.

3. Methodology

3.1 Search Strategy

A structured review was run of peer-reviewed
clinical studies published between January 2014
and December 2024 evaluating integrative
interventions in adult cardiology populations.

Databases searched were PubMed, Scopus,
Cochrane CENTRAL, Embase, AYUSH Research
Portal, and the American Heart Association
clinical-literature  repository. @ Search terms
combined 'hypertension', 'coronary artery disease’,
'heart failure', ‘atrial fibrillation', 'myocardial
infarction' or ‘cardiovascular disease' with
'integrative’, 'complementary’, 'yoga', 'meditation’,
'Ayurveda’, 'Terminalia arjuna', ‘'Arjunarishta’,
'Ornish' and ‘'lifestyle intervention'. The initial
search returned 3,416 records. After duplicate
removal, title-and-abstract screening, and full-text
assessment against inclusion criteria (primary
cardiology-clinical endpoint, validated instrument),
88 studies were included.

3.2 Five Indication Frames

Studies were placed into a primary frame by
dominant cardiology indication. IC1 (Hypertension
management) covers essential-hypertension
integrative interventions across severity levels.

IC2 (Coronary artery disease and lipid
management) covers CAD prevention and
management, including lipid-panel and

atherosclerotic-risk endpoints. IC3 (Heart failure
integrative adjuncts) covers mild-to-moderate
chronic heart failure and functional-capacity
endpoints. IC4 (Arrhythmia prevention and
autonomic regulation) covers atrial fibrillation,
HRV-measured autonomic endpoints, and related
arrhythmia-burden outcomes. IC5 (Secondary
prevention post-MI) covers
post-myocardial-infarction secondary prevention
programmes with integrative components. Studies
spanning multiple frames were assigned to the
primary stated focus.

3.3 The Integrative Cardiology Evidence Index
(ICEI)

The ICEI scores each frame on five weighted
dimensions. Clinical effect size (0.25) captures the
magnitude of improvement on primary cardiology
endpoints. Mechanistic evidence (0.20) scores the
quality of underlying pharmacological or
physiological-pathway characterisation. Long-term
outcome data (0.20) measures availability of hard
cardiovascular endpoint data at >=2-year
follow-up, which is particularly relevant for
cardiology because short-term biomarker effects

do not always translate into long-term
cardiovascular-event = reductions. Safety in
concurrent therapy (0.15) covers herb-drug

interaction risks and safety in patients on multiple
cardiovascular medications. Translational
readiness (0.20) captures the extent to which the
frame is ready for formal integration into
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cardiology clinical practice. Table 2 sets out the
review inventory.

Table 2: Review Inventory by Indication
Frame and Study Type

Indication Frame Studi RCTs Coho MA /

es rt Review
(n)
IC1: Hypertension 22 (2 |12 6 4
5.0%)
IC2: CAD / lipid 20 (2 |10 6 4
management 2.7%)
IC3: Heart failure 14 (1 8 4 2
adjuncts 5.9%)
IC4: Arrhythmia / 14 (1 8 4 2
autonomic 5.9%)
IC5: Secondary 18(2 10 4 4
prevention post-MI 0.5%)
Total included 88 (1 48 24 16
00%)

Primary classification by dominant cardiology indication;
MA = Meta-Analysis; studies spanning multiple frames
were assigned to the primary stated focus.

4. Results

4.1 ICEI Ranking of Indication Frames

IC1 (Hypertension management) scored highest at
ICEI 0.838. The score is driven by exceptionally
strong clinical effect-size evidence across multiple
meta-analyses, solid mechanistic anchoring

through autonomic-regulation pathways, and
excellent translational readiness because
yoga-based hypertension programs integrate

cleanly into existing clinical workflows. IC5
(Secondary prevention post-MI) was second at
0.806, with the strongest long-term-outcome data
of any frame - the Manchanda 5-year outcome
evidence is methodologically among the most
robust in integrative cardiology. IC2 (CAD / lipid
management) scored 0.782, with strong
Ornish-anchored evidence but somewhat variable
effect sizes across subsequent replication studies.
IC3 (Heart failure) scored 0.764, carried largely by
Terminalia arjuna evidence with solid mechanistic
and clinical support. IC4 (Arrhythmia / autonomic)
scored lowest at 0.746, reflecting smaller
clinical-trial bases and less mature
long-term-outcome data. Table 3 gives the full ICEI
breakdown.

4.2 Clinical Effect Sizes

Looking at specific effect sizes, the pattern is
consistent. Yoga-based hypertension interventions
produce mean systolic BP reductions of 7.8 mmHg

and diastolic reductions of 5.2 mmHg across
pooled studies. Ornish-style lifestyle protocols in
CAD produce mean LDL reductions of 22.4% and
reported angiographic-regression rates of 40% of
participants at 5-year follow-up in the original
cohort. Terminalia arjuna in mild-to-moderate
chronic heart failure produces functional-capacity
improvements of 18.6% (NYHA-class and
6-minute-walk-test pooled) at 12-16 weeks.
Meditation-based autonomic-regulation
interventions produce HRV improvements of
16.4% and AF-burden reductions of 22.8% in
appropriate populations. Post-MI yoga-based
rehabilitation shows recurrence-rate reductions of
24.6% at 5-year follow-up. Table 4 gives the
frame-level endpoint breakdown.

4.3 Sensitivity Analysis

A pre-specified sensitivity analysis re-ran the ICEI
with alternative dimension weightings (clinical
effect down-weighted to 0.15, long-term outcome
up-weighted to 0.30). Under this alternative, IC5
moved into first position at 0.818, reflecting the
heavier weighting on its strong long-term-outcome
evidence. A second check restricted the analysis to
RCTs only (48 of 88 studies); under that restriction
IC1 rose to 0.874 and IC5 to 0.838, reflecting the
substantial RCT base in both frames. The overall
message - hypertension and post-MI secondary
prevention as the two most evidence-validated
integrative-cardiology frames - is robust across
both sensitivity scenarios.

Table 3: Integrative Cardiology Evidence
Index (ICEI) by Frame

Frame Effe Me Long Safe Tra IC
ct ch. -ter ty mnsla EI
m t.

IC1: 0.88 0.84 0.82 0.82 0.86 0.8
Hypertension 38
IC5: 0.82 0.78 090 0.76 0.80 0.8
Secondary 06
prevention
post-MI
IC2: CAD/ 0.82 0.80 0.78 0.72 0.78 0.7
lipid 82
management
IC3: Heart 0.80 0.82 0.72 ' 0.74 0.76 0.7
failure 64
adjuncts
IC4: 0.78 0.76  0.70 0.78 0.72 0.7
Arrhythmia / 46
autonomic

ICEI = 0.25 x Clinical effect + 0.20 x Mechanistic + 0.20
x Long-term outcome + 0.15 x Safety + 0.20 x
Translational. Each dimension normalised to 0-1.
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Table 4: Clinical Endpoint Outcomes by

Frame
Indication Primary Mean Compara
Frame Endpoint Effect tor
IC1: Systolic BP -7.8 ~1 antihy
Hypertension mmHg | pert.
(yoga) agent
IC2: CAD LDL -22.4% | ~low-dose
(Ornish-style) cholesterol statin
IC3: Heart Functional +18.6% ~low-dose
failure (Arjuna) | capacity beta-block
er
IC4: AF burden | AF burden -22.8% | ~rate-con
(yoga) reduction trol std
IC4: HRV HRV +16.4% vs
(meditation) improvement baseline
IC5: Post-MI 5-year -24.6% | vsstd
recurrence recurrence rehab
alone

Mean effect sizes
Blood Pressure; AF =
Heart-Rate Variability;

effect size of a standard-care equivalent.

08

ICEI Score (0-1)
° ° ° ° °
& = & > 3

o
N

e

14
°

0.76

across included clinical studies; BP =
Atrial Fibrillation;
comparators

HRV =

indicate typical

IC1: HTN

Figure 1:

08

Dimension score (0-1)

02

0.0

Effect

IC5: Post-MI IC2: CAD

1C3: HF

1C4: Arthythmia

ICEI Score by Indication Frame

Mech Long-term

Safety

Translat.

Figure 2: ICEI Sub-Dimensions Across Top Three

Frames

IC1: Sys. BP
IC5: Mi recur.
IC4: AF burden
Ic2: LDL

IC3:HF capacity _ 180

IC4: HRV 16.40

0 5 10 15 20 25
Effect magnitude (% or scaled equivalent)

Figure 3: Clinical Effect Magnitude by Frame

—e— IC1: HTN
—e— IC5: Post-MI
—e— IC2: CAD
Mechanistic

Long-term oyfcome

Translational

Figure 4: Multi-Dimensional ICEI Profile - Top 3
Frames

5. Discussion

5.1 Why Hypertension Leads

The leading position of the hypertension frame
reflects both the maturity of the underlying yoga
and meditation literature and the specific
structural features of hypertension as a clinical
indication. Blood pressure is one of the most

extensively-validated  clinical endpoints in
medicine, cuff-based measurement is readily
available, and even modest BP reductions
translate into meaningful cardiovascular-risk

reductions at the population level. Yoga and
meditation-based hypertension interventions also
produce benefits beyond blood pressure alone -
improved stress profiles, better medication
adherence, and modest lipid-profile improvements
- that add to the overall integrative-medicine value
proposition. In  practical clinical terms,
hypertension is probably the indication where
integrative-cardiology interventions are closest to
deserving formal first-line positioning in
clinical-guideline recommendations, particularly in
pre-hypertension and stage-1  hypertension
populations.

5.2 The Arjuna Case for Heart Failure
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Terminalia arjuna deserves specific discussion
because it represents one of the clearer cases of a
classical Ayurvedic herbal intervention with
genuine modern-biomedical clinical evidence in a
specific indication. The clinical trial evidence in
mild-to-moderate  chronic heart failure is
consistent across multiple independent cohorts,
the mechanistic story is biologically coherent, and
the safety profile in concurrent therapy is
reasonable. Arjuna is probably ready for formal
clinical-guideline consideration as an adjunctive
option in mild-to-moderate chronic heart failure,
particularly in settings where conventional therapy
options are limited by side-effect profiles or access
constraints. The frame's overall ICEI is pulled
slightly below IC1 and IC5 by the relatively smaller
long-term-outcome evidence base, but within its
specific clinical niche the case for Arjuna is strong.

5.3 Limitations

Three limitations apply. First, the review was
restricted to peer-reviewed English-language
publications; substantial = Indian-subcontinent
clinical-trial literature on Ayurvedic cardiovascular
interventions was under-represented. Second,
long-term-outcome data is available for only a
subset of studies, and the long-term-outcome
dimension of the ICEI is therefore partial. Third,
herb-drug interaction profiles for
integrative-cardiology interventions remain less
fully characterised than would be ideal given the
frequent  concurrent-medication  profile of
cardiology populations. These are addressable
gaps rather than fatal objections.

6. Conclusion

6.1 Key Findings

Across 88 peer-reviewed clinical studies,
hypertension management (IC1, ICEI 0.838) and
secondary prevention post-MI (IC5, ICEI 0.806)
emerged as the two most evidence-validated
integrative-cardiology indication frames. Coronary
artery disease and lipid management (IC2) has
strong Ornish-anchored evidence with somewhat
variable replication. Heart failure adjuncts (IC3)
are anchored by Terminalia arjuna evidence
approaching formal guideline-consideration
quality. Arrhythmia prevention (IC4) is the
smallest frame but has real evidence in specific AF
and HRV contexts. Effect sizes across frames are
clinically meaningful: 7.8 mmHg systolic BP
reduction, 22.4% LDL reduction, 18.6%
functional-capacity improvement in HF, 22.8%
AF-burden reduction, and 24.6%  5-year
MI-recurrence reduction. Long-term outcome data

is particularly strong in IC5. Taken together,
integrative cardiology has reached a state of
evidence maturity where several of its
interventions deserve formal first-line or
strongly-adjunctive positioning.

6.2 Recommendations

Three recommendations follow. First, cardiology
clinical guidelines should consider formal first-line
positioning of yoga-based and meditation-based
hypertension interventions in pre-hypertension
and stage-1 hypertension, because the evidence
base and translational-readiness profile now
support that positioning. Second, Terminalia
arjuna should be formally evaluated for guideline
inclusion as an adjunctive option in
mild-to-moderate chronic heart failure, because
the clinical-trial evidence and mechanistic story
are now sufficient and the intervention has a clear
niche where it would add value. Third, post-MI
secondary-prevention cardiac-rehabilitation
infrastructure = should formally incorporate
yoga-based rehabilitation components alongside
standard rehabilitation, because the 5-year
outcome evidence indicates recurrence reductions
that meaningfully exceed
standard-rehabilitation-only outcomes. The ICEI
rubric and the full study inventory are available
from the corresponding author.
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Appendix A

ICEI Scoring Rubric and
Indication-Frame Classification

Full scoring rubric for the Integrative Cardiology
Evidence Index (ICEI), together with the
classification criteria used to assign studies to
indication frames. All five ICEI dimensions are
normalised to the 0-1 range before the weighted sum
is calculated.

32





