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Integrative or Whole Health Approach:  Pathogenesis
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AHA/ACC Hypertension Guidelines: 2017 

2017 ACC/AHA/AAPA/ABC/ACPM/AGS/APhA/ASH/ASPC/NMA/PCNA Guideline for the Prevention, Detection, Evaluation, and Management of High Blood Pressure in Adults: Executive 
Summary: A Report of the American College of Cardiology/American Heart Association Task Force on Clinical Practice Guidelines.Hypertension. 2018;72(3). 



ACC/AHA Guidelines:  
Role of 

Nonpharmacological 
Therapies



Blood pressure 
patterns/phenotypes 
and underlying 
mechanism

• Essential HTN

• Secondary HTN

• White Coat HTN

• Masked HTN

• Noctural HTN

• Vascular remodeling

• Vascular inflammation

• Vascular Calcification

• Endothelial 
Dysfunction

24 HOUR 
AMBULATORY BP 
MONITOR (ABPM)

CENTRAL BP 
ASSESSMENT (PWV)
Biomarkers
CAC
ENDOTHELIAL 
FUNCTION TESTING



Intepretation of ABPM



Optimal Medical 
Management

Nutrition and Lifestyle Nutraceuticals

Mind-Body 
Interventions

-Mindfulness/ 
Meditation

-Biofeedback

-Yoga

-Social Connection

Adjunctive and 
Novel Approaches:  

Neuromodulation of 
ANS 

Electroacupuncture

Integrative Therapeutic Approach to Management of HTN



Hypertension. 2013;61:1360–1383





Lifestyle and Blood Pressure

Eckel RH, Jakicic JM, Ard JD, et al. 2013 AHA/ACC guideline on lifestyle management to reduce cardiovascular risk: a report of the American College of 
Cardiology/American Heart Association Task Force on Practice Guidelines. J Am Coll Cardiol. 2014;63(25 Pt B):2960-2984. doi:10.1016/j.jacc.2013.11.003
2.Jensen MD, Ryan DH, Apovian CM, et al. 2013 AHA/ACC/TOS guideline for the management of overweight and obesity in adults: a report of the American College 
of Cardiology/American Heart Association Task Force on Practice Guidelines and The Obesity Society. Circulation. 2014;129(25 Suppl 2):S102-138. 
doi:10.1161/01.cir.0000437739.71477.ee



DASH Diet vs. 
Mediterranean 

Diet



Nutraceuticals in Management of HTN



Journal of Hypertension 2020, 
38:799–812



Journal of Hypertension 2020, 
38:799–812



Beetroot Juice

Kapil V, Milsom AB, Okorie M, Maleki-Toyserkani S, Akram F,
Rehman F, et al. Inorganic nitrate supplementation lowers blood
pressure in humans: role for nitrite-derived NO. Hypertension 2010;
56:274–281.
Kapil V, Khambata RS, Robertson A, Caulfield MJ, Ahluwalia A.
Dietary nitrate provides sustained blood pressure lowering in 
hypertensive patients: a randomized, phase 2, double-blind, placebo-
controlled study. Hypertension 2015; 65:320–327.
Siervo M, Lara J, Ogbonmwan I, Mathers JC. Inorganic nitrate and
beetroot juice supplementation reduces blood pressure in adults: a
systematic review and meta-analysis. J Nutr 2013; 143:818–826.

• Mechanism of Action:

• Inorganic nitrate (NO3) metabolizes in vivo to 
bioactive nitrite (NO2) 

• NO2 conversion to functional nitrogen oxides, 
including NO

• Meta-analysis of RCTs beetroot juice 

consumption,  daily doses ranging 

from 321–2790 mg

• Associated with dose-dependent 

changes in SBP [mean 

reduction. 4.4mmHg (95% CI 5.9 to 

2.8)



Aged Garlic
• Meta-analysis of nine  RCTs including 

482 individuals treated with aged 
garlic extract for 8–26 weeks, 

• Reduction in SBP and DBP: 9.1mmHg 
(95% CI  12.7 to  5.4),  3.8mmHg 
(95% CI  6.7 to  1.0) 

• Additive to antihypertensive therapy

Ried K, Fakler P. Potential of garlic (Allium sativum) in lowering high
blood pressure: mechanisms of action and clinical relevance. Integr
Blood Press Control 2014; 7:71–82.
Rohner A, Ried K, Sobenin IA, Bucher HC, Nordmann AJ. A systematic
review and metaanalysis on the effects of garlic preparations on blood
pressure in individuals with hypertension. Am J Hypertens 2015;
28:414–423.
Reid K, Frank OR, Stocks NP. Aged garlic extract lowers blood
pressure in patients with treated but uncontrolled hypertension: a
randomized controlled trial. Maturitas 2010; 67:144–150.

• Mechanism of Action:

• Garlic-derived polysulfides  stimulate the 
production of the vascular hydrogen sulfide

• Enhance the regulation of endothelial NO:
• Smooth muscle cell relaxation

• Vasodilation and BP reduction

• Aged dry garlic extract also have ACE inhibitory and 
calcium channel blocking activity, that reduce 
catecholamine sensitivity,
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Mind-Body Therapies:
Transcendental Meditation and Reduced Blood Pressure (2013) 
and Cardiac Events (2017)

• AHA scientific statement also reported the 
finding that lower blood pressure through 
Transcendental Meditation practice is 
associated with substantially reduced rates of 
death, heart attack and stroke.

• The AHA scientific statement concludes that 
alternative treatments that include the 
Transcendental Meditation technique are 
recommended for consideration in treatment 
plans for all individuals with blood pressure 
greater than 120/80 mm Hg

• Mechanism:  Reductions in stress and 
physiological arousal, producing favorable 
effects on autonomic nervous system balance



Mind-Body Approaches:  Biofeedback

• Informational feedback about 
physiological response:  direct-
BP or indirect-HR, thermal, 
galvanic skin response, 
electromyographic activity

• RCTs using ABPM, −8/−5 mm Hg 
reduction

• Encourages somatic awareness 
(introception)

• ANS balance

Greenhalgh J, Dickson R, Dundar Y. Biofeedback for hypertension: a systematic review.J 

Hypertens. 2010; 28:644–652.
Nakao M, Yano E, Nomura S, Kuboki T. Blood pressure-lowering effects of biofeedback treatment in hypertension: a 
meta-analysis of randomized controlled trials.Hypertens Res. 2003; 26:37–46



Mind-Body Approaches:  Acupuncture
• WHO (1996) lists acupuncture as 

effective for HTN

• Meta-analyses inconclusive

• Challenges of isolating therapies from 
Traditional Medical Systems (availability, 
multimodal)

• Mechanisms:
• Acupuncture-sensory 

mechanoreceptor and nociceptor 
stimulation

• Eletroacupuncture-stimulation of 
peripheral nerve fibers, including vagal 
afferents and reduction in reflex 
sympathetic activity

Greenhalgh J, Dickson R, Dundar Y. Biofeedback for hypertension: a systematic review.J 

Hypertens. 2010; 28:644–652.
Nakao M, Yano E, Nomura S, Kuboki T. Blood pressure-lowering effects of biofeedback treatment in hypertension: a 
meta-analysis of randomized controlled trials.Hypertens Res. 2003; 26:37–46



Measuring the Mechanism and Biological Effect of 
Electroacupuncture for Hypertension:  Neuromodulation

• Targeting Sympathetic Nervous System 
Activation

• Use of 4 acupoints to treat 
Hypertension (targeting Sympathetic 
Nervous System (SNS))

• Neiguan, Jianshi (pericardial meridian, P 6 and 5 points, on the palmar 
side of both arms and Zusanli, Shangjuxi (stomach meridian, ST 36 and 
37, on the anterolateral side of the leg

• Once a week treatment (for 30 
minutes) for 8 continuous weeks, 
followed by once a month treatment to 
maintain reduced blood pressure.1

P5
P6

S36
S37

S36
S37

P5
P6

active

Pericardial M.

Stomach M.

1 Li P, Tjen-A-Looi S,...Longhurst.  Long-lasting reduction of Blood Pressure by Electroacupunture  in Patients 
with Hypertension.  Medical Acupunture, 27:4:2015
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Electroacupuncture in Hypertensive Patients (Active vs. Sham acupoints)

30% Non-response rate:
Post-menopausal Women

• Peak SBP dropped 8 mm Hg, DBP dropped 
5 mm Hg

• Norephinephrine decreased 41%, Renin 
decreased 67%, aldosterone 25%

Li P, Tjen-A-Looi S,...Longhurst.  Long-lasting reduction of Blood 
Pressure by Electroacupunture  in Patients with Hypertension.  Medical 
Acupunture, 27:4:2015
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Electroacupuncture for Hypertension in Middle-aged Women: 
Cardiovascular and Endocrine Acupoints

• Can targeted acupuncture be used for 
different indications?

• Use of 8 acupoints to treat Hypertension 
(targeting SNS and Endocrine System)

Including  P 5 + LI 4, ST 36 + SP 6, CV 3+ 4, LR 3 + KI 3.

• Once a week treatment (for 30 minutes) 
for 8 continuous weeks, followed by 
once a month treatment to maintain 
reduced blood pressure.

Tjen-A-Looi, Xie L, Fu L, Li P, Malik S.  Enhanced Blood Pressure Lowering Responsiveness with Endocrine-
Sympathoinhibitory Electroacupuncture in Middle-Aged Hypertensive Women.  Experimental Biology, April 2018

Grant Funding (2016-2019):  Coors Foundation 
(Tjen-A-Looi and Malik, Co-PIs)
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Electroacupuncture in Middle-Aged Hypertensive Women

Tjen-A-Looi, Xie L, Fu L, Li P, Malik S.  Enhanced Blood Pressure Lowering Responsiveness with Endocrine-Sympathoinhibitory 
Electroacupuncture in Middle-Aged Hypertensive Women.  Experimental Biology, April 2018

Peak SBP dropped 
10 mm Hg 
DBP dropped 5 
mm Hg



Measuring the Mechanism and Biological Effect of 
Acupuncture using Metabolomics



Metabolomics of Targeted Electroacupuncture in Post-menopausal 
women

Study Design

Study Objective

The goal of this study is to identify metabolomic changes associated with two 
types of electroacupuncture treatment in post-menopausal women.

48 plasma samples sent to Metabolon.  Global metabolic profiles were 
determined from the experimental groups outlined in the table below.  1,172 
biochemicals were run.

Pre Post

Treatment 1 N=10 N=10

Treatment 2 N=14 N=14

Treatment
Time Point

SNS EA only

SNS +Endocrine

Funding:  Coors Foundation





Subjects who has 
undergone treatment 2 

(SNS+Endocrine) had 
significantly lower levels 

of Beta –oxidation 
(Short and Medium 
Chain Fatty Acids) 

34

Sub Pathway Biochemical Name Treatment 1 Treatment 2

Fatty Acid Metabolism (Acyl 

Carnitine, Short Chain)
acetylcarnitine (C2) 1.01 0.79

hexanoylcarnitine (C6) 1.08 0.74

octanoylcarnitine (C8) 1.16 0.75

nonanoylcarnitine (C9) 1.14 0.72

decanoylcarnitine (C10) 1.15 0.67

laurylcarnitine (C12) 1.31 0.71

myristoylcarnitine (C14) 1.17 0.80

palmitoylcarnitine (C16) 1.01 0.82

stearoylcarnitine (C18) 0.85 0.74

arachidoylcarnitine (C20)* 0.71 0.78

behenoylcarnitine (C22)* 0.53 0.70

cis-4-decenoylcarnitine (C10:1) 1.11 0.79

5-dodecenoylcarnitine (C12:1) 1.13 0.62

myristoleoylcarnitine (C14:1)* 1.11 0.67

palmitoleoylcarnitine (C16:1)* 1.05 0.79

oleoylcarnitine (C18:1) 0.98 0.79

eicosenoylcarnitine (C20:1)* 1.11 0.84

linoleoylcarnitine (C18:2)* 0.98 0.81

linolenoylcarnitine (C18:3)* 1.00 0.64

dihomo-linoleoylcarnitine (C20:2)* 0.90 0.84

pimeloylcarnitine/3-methyladipoylcarnitine (C7-DC)1.65 0.73

octadecanedioylcarnitine (C18-DC)* 0.96 0.78

octadecenedioylcarnitine (C18:1-DC)* 0.94 0.71

(R)-3-hydroxybutyrylcarnitine 1.07 0.85

3-hydroxydecanoylcarnitine 1.23 0.74

3-hydroxyoleoylcarnitine 1.05 0.72

deoxycarnitine 1.08 0.89

carnitine 1.02 0.91

acetoacetate 1.07 0.41

3-hydroxybutyrate (BHBA) 0.77 0.37

Carnitine Metabolism

Ketone Bodies

ANOVA Contrasts

Post

Pre

Fatty Acid Metabolism (Acyl 

Carnitine, Medium Chain)

Fatty Acid Metabolism (Acyl 

Carnitine, Long Chain 

Saturated)

Fatty Acid Metabolism (Acyl 

Carnitine, Monounsaturated)

Fatty Acid Metabolism (Acyl 

Carnitine, Polyunsaturated)

Fatty Acid Metabolism (Acyl 

Carnitine, Dicarboxylate)

Fatty Acid Metabolism (Acyl 

Carnitine, Hydroxy)

Preliminary Data





Testing Neuromodulation with EA

• Sympathoinhibition
• Parasympathoexcitation
• Combined Effects on Vascular Inflammation, Endothelial function 

and Autonomic Tone

  NIH/NCCIH R01 AT011306-Malik (PI), Tjen-A-Looi (MPI)

• Adjunctive Use of EA with Anti-hypertensive Medications

   Coors Foundation Study- Malik (PI)
   



Conclusions

• Whole Health approach emphasizes lifestyle as well as mind/body 
related factors

• Paucity of well-designed, high-quality CVD outcome trials for 
integrative therapies in those with HTN

• Most integrative therapies offer modest BP lowering (<10 mmHg/5 
mm Hg)

• More rigorous research showing changes in intermediate outcomes 
(LVH) and cardiovascular event reduction needed

• Research on adjunct approaches needed



Questions
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