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Abstract
Introduction. People living with HIV (PLWH) are subject to many immune, endothelial

function, and cardiometabolic insults. Rice Bran Arabinoxylan Compound (RBAC) is a
nutritional supplement that is a potent immunomodulator. The purpose of this study was to
assess the relationships among immune, endothelial function, and cardiometabolic markers in
response to RBAC treatment in PLWH.

Methods. Forty-seven HIV positive adults on a stable antiretroviral therapy regimen
were enrolled and randomly assigned to one of the two study conditions (n=22 RBAC and n=25
placebo) and consumed 3 gram/day of either for six months.  Subjects were assessed at baseline
and three and six months for immune, endothelial function, and cardiometabolic markers.

Results. No adverse effects were reported. Various significantly beneficial relationships
were noted among immune, endothelial function, and cardiometabolic markers at 3 and 6 months
in the RBAC group compared to placebo. For example, the CD4+/CD8+ ratio was positively
correlated at 3 months with sudomotor function (NO sweat peak; r=0.50, p=0.043) and
negatively correlated with cardiac autonomic neuropathy (CAN; r=-0.54, p=0.05) at 6 months in
the RBAC group. At 3 months in the RBAC group, CD4+ was positively correlated with PTGi,
the primary assessment of endothelial function (r=0.66, p=0.004), and total power, the main
indicator of autonomic nervous system activity (r=0.54, p=0.03).

Conclusions. Our results showed important relationships among immune, endothelial
function, and cardiometabolic markers in the RBAC group compared to placebo. Thus, the
results of this study suggest that the immunomodulatory and anti-senescent activities of RBAC
are promising for PLWH, who are subjected to accelerated aging and a host of medical
complications.
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Introduction

Over one million people are living with HIV (PLWH) in the United States. Once a lethal

disease that was the leading cause of death among Americans aged 25 to 44 in the 1990s, HIV

has now been transformed into a manageable chronic condition with advances in pharmacology,

but still remains in the top 10 leading causes of death for this age group [1, 2]. Studies

conducted before the widespread use of antiretroviral therapy (ART) suggest that HIV infection

is associated with a pro-atherogenic lipid profile characterized by an increase in insulin

resistance and triglyceride levels, a decrease in HDL cholesterol levels, and the presence of

small, dense LDL particles [3-5]. The addition of ART, particularly the use of protease

inhibitors (PI), has had further deleterious effects on cardiometabolic risk factors in this already

vulnerable population.  Specifically among PLWH, the initiation of PI-based ART is associated

with the development of insulin resistance in 25-62% and the development of overt new-onset

diabetes mellitus in 6-7% [6-8].  Increases in LDL cholesterol and triglyceride levels following

ART have also been observed [9, 10]. Thus, PLWH on ART suffer from chronic microvascular

disease and endothelial dysfunction, which lead to increased inflammation. As a result, an

increased prevalence of many chronic conditions is seen in this population, including: metabolic

syndrome [11, 12], insulin resistance and type 2 diabetes [6-8], dyslipidemia and

hypertriglyceridemia [9, 10], and cardiovascular disease [13-15].

Endothelial dysfunction is recognized as a starting point for HIV-related atherosclerosis

ultimately leading to cardiovascular events [16]. In the general population, the endothelium

actively participates in both the innate and adaptive immune responses, including triggering pro-

and anti-inflammatory responses and serving as antigen-presenting cells [17, 18]. The clinical

detection of endothelial dysfunction is challenging, but given the elevated cardiometabolic risk
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among PLWH on ART, development of such a screening tool is important. A validated, non-

invasive device to detect early endothelial dysfunction would be invaluable in PLWH and allow

for early intervention to prevent catastrophic cardiovascular complications in this population.

Therapeutic nutritional supplementation holds promise as an adjunct to ART in the

treatment of HIV disease. A wide range of physiologic targets are described in the literature,

outlining clear biologic plausibility of nutritional therapies in PLWH.  For example, antioxidants

enhance mitochondrial energy production, decrease the release of lactic acid into the

bloodstream, and enhance T and B lymphocyte proliferation [19], which would counteract

elevated reactive oxygen species, commonly known as oxidative stress [20].  Additionally,

several in vitro and ex vivo studies have shown Rice Bran Arabinoxylan Compound (RBAC) to

possess a biologic response modifier effect on immune system function, particularly in natural

killer (NK) cell activity.  One in vitro study showed RBAC blocked HIV-1 replication by

inhibiting p24 antigen production in a dose-dependent manner [21].  Another study found

significant increases in NK cell cytotoxicity compared to baseline, when a similar RBAC-based

agent was administered orally to human subjects [22].  RBAC has also been shown to enhance

macrophage phagocytic activity and nitric oxide release and scavenge free radicals in a dose-

dependent manner.  Thus, it may also function in an antioxidant capacity [23, 24].  In our lab, we

showed that RBAC demonstrated true immunomodulation by enhanced NK cell cytotoxicity,

significant changes in 9 out of 12 cytokines and growth factors, and safety and tolerability of the

product among a sample of healthy adults [25].

Although nutritional supplementation offers promise as an adjunct to HIV therapy, we

are aware of no study that has investigated the relationships among immune, endothelial

function, and cardiometabolic biomarkers in response to treatment with a polysaccharide
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nutritional supplement such as RBAC in PLWH. Thus, the purpose of this study is to determine

the change in relationships among immune, endothelial function, and cardiometabolic markers in

response to six months of RBAC treatment in PLWH.

Methods

Subjects. The study was conducted with the approval of the University of Miami

Institutional Review Board for human subjects research (registry name: www.clinicaltrials.gov;

registry number: NCT02214173; available at:

https://www.clinicaltrials.gov/ct2/show/NCT02214173).  Potential subjects were initially

identified from physician referrals, the Medical Wellness Center, and the Departments of

Psychiatry and Behavioral Sciences and Medicine at the University of Miami Miller School of

Medicine, where the data were collected.  Recruitment began in January 2015 and ended in

October 2015, after sufficient subjects were enrolled.  Inclusion criteria were:  (a) age 18 or

older; (b) confirmed HIV infection; (c) CD4+ T cell counts >50/µL and <250/µL; (d) on a stable

ART regimen before (≤6 months) and during the intervention; (e) planning to maintain current

medication during the course of the intervention; (f) not on any lipid-lowering agents for a

minimum of 3 months before the enrollment; (g) previous nutritional supplement usage of

similar polysaccharide formulas permitted, but must be discontinued 2 weeks before and for the

duration of the trial; (h) willing to follow recommendations for assessment and intervention

study protocol; and (i) able to provide informed consent.  Exclusion criteria were:  (a) currently

enrolled in another research trial for similar investigative nutritional therapies; (b) known allergy

to rice, rice bran, mushrooms, or related food products; (c) any gastrointestinal disorders that

could lead to uncertain absorption of the study supplement; (d) other medical complications that
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might preclude one from participating in the study, e.g., recent heart attack or stroke or chronic

kidney disease; (e) currently taking immunomodulatory medication, e.g., interferon; (f) currently

taking chemotherapeutic agents; (g) multiple drug resistance to ART; (h) current smoker; (i)

severe anemia or other medical condition that would not permit a safe blood draw; (j) bleeding

disorder; or (k) active pregnancy or attempting conception.

Seventy-three subjects were screened for inclusion and exclusion criteria. Forty-seven

subjects met the criteria and were enrolled in the study after signing the informed consent and

HIPAA privacy forms prior to study entry.  The participants were assigned using a simple

randomization procedure to one of two conditions: (a) RBAC or (b) placebo, using a random

permutations table.  All subjects and investigators were blinded to the treatment condition and

remained blinded until after data analysis.  Placebo and supplements were provided by Daiwa

Health Development (Gardena, CA, USA) labeled as Protocol A and Protocol B. Only a staff

member at Daiwa Health Development knew the assignment of treatment to Protocol A or B.

After randomization, participants were scheduled for assessments at baseline and three and six

months follow-up, and blood was drawn at each time point to assess the biological markers.

Subjects were compensated $40 for completing the assessment at each time point. Ten

participants dropped out of the study at 3 months, three more dropped out at 6 months, and thus

34 subjects completed the study.

Intervention. Participants enrolled in the study were randomly assigned to either (a)

RBAC (n=22) or (b) placebo (n=25).  Regardless of study arm assignment, subjects were

instructed to take 2 capsules 3 times per day (3 g/day total) for the 6-month intervention period.

Subjects were advised to not modify dietary or physical activity habits or prescription medication

use.  Subjects were also instructed not to consume any known immune-active pharmaceutical
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agents or any nutritional supplements containing mushroom products for two weeks prior to

having the baseline assessment and until the conclusion of the 6-month intervention period.

Because of the way RBAC is produced by Daiwa Health Development, consuming this product

is virtually no different than consuming rice bran and should be tolerated no differently than

common foods.  We are not aware of any documented side effects of RBAC, and our first study

with this product showed no adverse events [25].  According to the company’s literature, RBAC

is a water soluble extract of rice bran that has been hydrolyzed by an enzyme complex extracted

from shiitake mushroom.  In addition, RBAC contains:  microcrystalline cellulose,

hypromellose, sucrose fatty acid ester, gellan gum, and potassium acetate. Each capsule

contained 500 mg of RBAC. The placebo capsules were indistinguishable from the RBAC, but

contained cellulose.

Outcomes and Assessments. Each participant completed a basic demographics and

medical history questionnaire at baseline. Subjects were also asked to list their current

medications and note any changes in type or amount during the course of the study.  All outcome

variables were assessed at baseline and at the end of 3 and 6 months (±1 week). Criteria used to

select the assessment instruments included: (a) appropriateness for the population; (b) ease of

administration and scoring; (c) experience administering these measures; and (d) employment of

measures involving a multi-method (i.e., self-report and biological values) approach to enhance

the validity of the overall assessment.

Immune Function. CD4+ and CD8+ T cell counts were obtained at each assessment.

Glucose, Lipids, and Triglycerides. Participants abstained from caffeine and alcohol

consumption for 24 hours before testing, which was conducted in the post-absorptive state

following an overnight (12 hour) fast between 8:00-10:00 AM.  Ten mL of whole blood were
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drawn into citrate and gel and lysis activator (serum) tubes.  Blood clotted at room temperature

for 30 minutes before centrifugation at 1,500 x g, followed by serum recovery.  Platelet-poor

plasma was prepared from citrate tubes by centrifuging at 3,000 x g for 30 minutes and the top

2/3 of plasma decanted.  Total cholesterol and triglycerides were assayed using automated

methods (Roche Cobas-Mira) and commercially available kits according to the manufacturer’s

instructions and run procedures.  HDL cholesterol was assayed after removal of apoB-containing

lipoproteins by polyanion precipitation [26].  LDL cholesterol was computed by a standardized

method [27].

Endothelial Function. The ANS-1 (LD Technology, Inc., Miami, FL, USA) is an FDA

cleared and patented system that contains three modules:  (a) a sympathetic skin response (SSR)

device, (b) a plethysmography sensor, and (c) a blood pressure device.  The ANS-1 SSR module

assesses sudomotor function by generating a low-voltage signal with a constant weak direct

current that is fed to the active electrode. For a complete description of the technical

specifications and algorithmic operations of the ANS-1 system, please refer to the details in our

most recent paper [28].  In two separate studies in persons with type 2 diabetes and retinopathy,

we showed that ANS-1 markers were highly correlated with glucose, insulin, and C-reactive

protein, among others, and the system could discriminate between type 2 diabetes and

retinopathy patients and healthy participants [28, 29].  We also demonstrated the system’s

accuracy for the assessment of body composition and cardiac output in additional studies [30].

Other investigators have found the ANS-1 to be accurate in detecting peripheral distal

neuropathy symptoms [31] and insulin resistance [32]. Given all of the prior positive findings,

the current study is the first attempt to use the ANS-1 system in PLWH to evaluate endothelial
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function along with immune and cardiometabolic markers and to determine if these variables are

interrelated.

As per standard protocol, every team member was trained by the manufacturer.

Participants were instructed to sit in a chair in front of the ANS-1 unit, bare feet on the metal

plates, right index finger in the pulse oximeter, and blood pressure cuff on the left arm.  After

entering demographic, anthropometric, and physical activity information, the assessment was

initiated for 2 minutes while the participant was sitting down.  Then, the participant was asked to

perform the Valsalva maneuver by squeezing the nose with the left hand while trying to breathe

out for 15 seconds with the mouth closed to build pressure.  After releasing the nose, the

participant was told to breathe deeply for 30 seconds, inhaling and exhaling for 5 seconds each.

Finally, the participant was required to stand up until the assessment was completed, while

straightening the left arm to the side and keeping the index finger in the pulse oximeter.  The

entire ANS-1 assessment lasted about 12 minutes.

Descriptive and Control Variables. Demographics such as age, race/ethnicity,

socioeconomic status, education, employment status, and current living situation were assessed

at baseline. Medical History. The basic health assessment questionnaire included past medical

history with an emphasis on development of opportunistic infections, family history, and a

review of systems.  Information regarding history of infectious illness, respiratory diseases,

diabetes, coronary artery vascular disease, oral diseases, history of cancer, and drug, alcohol, and

tobacco use was obtained.  At the follow-up visits, subjects were asked about the occurrence of

opportunistic infections and hospitalizations during that time. ART-related effects were assessed

at each visit, and current non-HIV related medications were documented.  Past history of ART

use was recorded and confirmed with medical records.
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Adverse Events. Participants were monitored until the end of the study.  Potential adverse

effects were explained to each participant during informed consent.

Compliance was measured using a modified version of the 8-item Morisky Medication

Adherence Scale (MMAS-8). MMAS-8 is a generic, validated, self-report measure of

medication-taking behavior that does not target a specific age, disease, or treatment group.

Statistical Analyses. Frequency and descriptive statistics were calculated on all variables.

Independent samples t-tests and chi-squares were utilized to evaluate differences in

sociodemographic and clinical history characteristics between groups at baseline. Pearson

product-moment correlations were used to assess the relationships between the immune,

endothelial function, and cardiometabolic markers at each time point. SPSS 24 for Windows

(IBM, Inc., Chicago, IL, USA) was used for statistical analyses, and α<0.05 was considered

statistically significant.

Results

Sociodemographics, Comorbid Disorders, and Medication Use. See Table 1 for the

descriptive information of the sample for age, gender, race/ethnicity, education, and marital

status, which were all non-significantly different between the RBAC and placebo groups.  The

most prevalent co-morbid conditions were depression (n=4 [8.5%] RBAC and n=12 [25.5%]

placebo), hypertension (n=15 [32%]), anxiety (n=11 [23%]), and dyslipidemia (n=11 [23%]).

The difference between groups for depression was statistically significant (χ2=4.6 [1], p=0.03),

whereas the differences for all other disorders were insignificant. Subjects were on the following

HIV medication regimens (by drug categories): (a) two nucleoside reverse transcriptase

inhibitors (NRTI) and one non-nucleoside reverse transcriptase inhibitor (NNRTI; n=17), (b) two
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NRTIs and boosted PI (n=16), (c) two NRTIs and one integrase inhibitor (n=10), (d) two NRTIs,

boosted PI, and one integrase inhibitor (n=3), and (e) boosted PI (n=1). The frequency of these

regimens was not significantly different between the two groups (χ2(4)=1.5, p=0.83). Other

commonly taken medications were:  Crestor (n=4), Metformin (n=4), Lisinopril (n=4), Acyclovir

(n=3), and Bactrim (n=3).

Compliance and Safety. According to the MMAS-8 total scores, 51.4% of the sample

had medium to high compliance at 3 months, and 64.7% of the sample had medium to high

compliance at 6 months. During the entire study period, no adverse event was reported by any

subject.

Correlations among Immune, Endothelial Function, and Cardiometabolic Markers for

Placebo Group. At baseline for the placebo group (See Table 2A.), HDL cholesterol was

positively correlated with systematic arterial stiffness photoplethysmography (AIPTG; r=0.60,

p=0.004) and inversely associated with plethysmography total power index (PTGi; r=-0.55,

p=0.01). At 3 months (See Table 3A.), HDL cholesterol was positively correlated with PTGi

(r=0.65, p=0.01) and inversely associated with stress index (r=-0.49, p=0.04). At 6 months (See

Table 4A.), CD8+ was positively correlated with stress index (r=0.55, p=0.03) and cardiac

autonomic neuropathy (CAN; r=0.68, p=0.04).  CD4+/CD8+ was inversely correlated with sweat

peak (r=-0.55, p=0.03).

Correlations among Immune, Endothelial Function, and Cardiometabolic Markers for

RBAC Group. For the RBAC group at baseline (See Table 2B.), CD8+ was positively correlated

with AIPTG (r=0.63, p=0.002) and cardiometabolic risk score (CMRS; r=0.45, p=0.04) and

negatively correlated with PTGi (r=-0.57, p=0.01).  CD4+/CD8+ was negatively correlated with

AIPTG (r=-0.57, p=0.006) and positively correlated with PTGi (r=0.54, p=0.01). At 3 months



12

(See Table 3B.), CD8+ was positively correlated with stress index (r=0.50, p=0.04), CAN

(r=0.56, p=0.02), and CMRS (r=0.49, p=0.05).  CD4+ was positively correlated with total power

(r=0.54, p=0.03), and PTGi was positively correlated with CD4+ (r=0.66, p=0.004) and HDL

(r=0.53, p=0.03).  CD4+/CD8+ was positively correlated with (nitric oxide) NO sweat peak

(r=0.50, p=0.043). Stress index was positively correlated with total (r=0.52, p=0.03) and VLDL

cholesterol (r=0.63, p=0.01) and triglycerides (r=0.63, p=0.01). At 6 months (See Table 4B.),

CD8+ was positively correlated with CMRS (r=0.67, p=0.01).  CD4+/CD8+ was negatively

correlated with CAN (r=-0.54, p=0.05).  AIPTG was positively correlated with total (r=0.75,

p=0.001) and LDL cholesterol (r=0.66, p=0.01).  Total cholesterol was negatively correlated

with PTGi (r=-0.52, p=0.05).  Stress index was positively correlated with VLDL cholesterol

(r=0.63, p=0.01) and triglycerides (r=0.63, p=0.01).

Discussion

Studies indicate that PLWH taking ART are at increased risk of endothelial dysfunction

and chronic inflammation, placing them at increased risk of metabolic syndrome, type 2 diabetes,

and cardiovascular disease [6, 10, 14, 15]. Additionally, PLWH are a model of accelerated aging

due to inmmunosenescence and a host of other physical factors.

In the current study, the CD4+/CD8+ ratio was positively correlated at 3 months with

sudomotor function (NO sweat peak) and negatively correlated with cardiac autonomic

neuropathy (CAN) at 6 months in the RBAC group.  Neurological complications such as

peripheral neuropathy have commonly evolved from the use of ART [33-35].  Although not

widely researched, CAN has been shown in two studies to be at least partially attributed to HIV

[36, 37].  To our knowledge, the current study is the first to show relationships between
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CD4+/CD8+ ratio with sudomotor function (positive) and cardiac autonomic neuropathy

(inverse) in response to nutritional supplementation with a polysaccharide.  Thus, RBAC shows

some ability to positively impact the relationship of CD4+/CD8+ ratio with both sudomotor

function and cardiac autonomic neuropathy, which are important issues for PLWH regarding

risks of type 2 diabetes and cardiovascular disease.

CD8+ count was consistently and positively correlated with CMRS, which is an overall

indicator of cardiometabolic risk according to the ANS-1 assessment. RBAC may be initiating a

process of immune surveillance linked to endothelial function that was not evident in the placebo

group.  This would be a novel effect of RBAC that has not been identified prior to this study.

Previously, we showed another polysaccharide complex’s effect on CD14+ count, while

simultaneously lowering VEGF in subjects with Alzheimer’s disease [38].  Thus, the current

result may be similar in metabolic consequence, although we did not measure VEGF in this

study, nor did we utilize the ANS-1 in the Alzheimer’s study, so this similarity between studies

is only theoretical at this point.

At 3 months in the RBAC group, we noted that CD4+ was positively correlated with

PTGi, the primary assessment of endothelial function, and total power, the main indicator of

autonomic nervous system activity, although these relationships did not hold at 6 months.

Nonetheless, these findings at 3 months are important and consistent with the evolving

interactions noted between the immune and endothelial systems [17].  Once again, the ability of

RBAC to improve the relationship between these two organ systems in PLWH could be very

significant for counteracting disease progress in this population. Another recent study showed

little relationship between baseline CD4+ count or change in CD4+ count from baseline to four

months and autonomic function after initiation of ART, with the exception of changes in high
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and low frequency responses during the head-up tilt test [36]. To our knowledge, our study is

the only one documenting a relationship between immune, endothelial, and autonomic function

in response to a nutritional supplement of any kind, particularly this type of polysaccharide as

RBAC.

Overall, we found significant relationships among immune, endothelial, and

cardiometabolic markers in the RBAC group compared to placebo.  These findings are

significant, given that the relationships between chronic inflammation, i.e., immune

dysregulation, resulting in endothelial dysfunction and atherosclerosis and the risk of type 2

diabetes and cardiovascular disease in PLWH have now been shown consistently [15, 39-41].

Limitations. PLWH taking ART is a challenging population for nutritional supplement

intervention due to the multiple medical co-morbidities in this population. PLWH are dealing

with constant medical surveillance and appointments with various clinicians, so they have

limited time and interest in participating in research for what would be considered secondary to

their basic needs. Thus, confounding from so many different comorbid complications cannot be

entirely ruled out in a study such as this. Clearly, this type of intervention is significantly

different from what is typically provided to PLWH.  Thus, recruiting interested, willing, and

reliable candidates for this study proved challenging. Nonetheless, even with such challenges we

still showed favorable and promising effects of RBAC in this study. Additionally, the small

sample size and minor rate of attrition likely had a negative impact on the power of the study,

which may have further limited the findings of our study. What may happen in a larger sample

of participants is unknown at this time.

Conclusions. A high-quality nutritional supplement that could attenuate endothelial

dysfunction and cardiometabolic risk in PLWH on ART would be beneficial, but studies are
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limited.  HIV is now considered a chronic disease, hence efficacious nutritional supplements can

provide PLWH alternatives to counteracting endothelial and cardiometabolic consequences.

Based on the positive statistically significant findings, RBAC may offer a tool to counteract the

negative effects of complications of HIV. The use of the ANS-1 system demonstrated an

invaluable component of this study by uncovering links between immune, endothelial, and

cardiometabolic function that otherwise would not have been shown.  Additionally, reliable and

noninvasive methods are needed to detect endothelial and autonomic nervous system function in

PLWH taking ART, and the current results support our previous work with the ANS-1 and its

usefulness in the primary care setting [30, 42]. Given that RBAC is an all-natural product

causing no adverse effects and has no known negative interactions with pharmaceuticals, it may

help delay disease progression in PLWH. The next step in the evaluation of RBAC would be to

replicate the current findings for a longer period of time in a larger sample size.
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Table 1. Sociodemographic Characteristics of the Sample

Variable Category
RBAC
(n=22)

Placebo
(n=25)

Statistic

Age -
M=50.3, SD=10.5,

R=18, 64

M=48.1, SD=9.8,

R=24, 66

t=0.8 (45),

p=0.45

Gender
Male

Female

9 (41%)

13 (59%)

13 (52%)

12 (48%)

χ2=0.6 (1),

p=0.45

Race/Ethnicity

White, non-Hispanic

Black, non-Hispanic

Hispanic

Other

-

16 (73%)

6 (27%)

-

2 (8%)

16 (64%)

6 (24%)

1 (4%)

χ2=0.6 (1),

p=0.45

Education

Up to high school

High school graduate

Post high school training/some college

College graduate

7 (32%)

7 (32%)

8 (36%)

-

5 (21%)

6 (25%)

9 (38%)

4 (17%)

χ2=4.4 (3),

p=0.22

Marital Status

Never Married

Married

Widowed, divorced, or separated

12 (55%)

1 (5%)

9 (41%)

18 (72%)

3 (12%)

4 (16%)

χ2=4.0 (2),

p=0.14

Note: M=mean, SD=Standard Deviation, and R=Range.
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Table 2A. Correlations among Endothelial Function and Cardiometabolic Markers for the
Placebo Group at Baseline

AIPTG PTGi PTGr ESRCl SweatP StressI

HDL

Cholesterol

(mg/dL)

r .60 -.55 .52 -.43 -.44 .54

p value .004 .01 .02 .05 .05 .01

VLDL

Cholesterol

(mg/dL)

r -.57 -.43

p value .01 .05

Triglycerides

(mg/dL)

r -.57 -.43

p value .01 .05

Note:  AIPTG - systematic arterial stiffness photoplethysmography; PTGi - plethysmography
total power index; PTGr - plethysmography ratio; ESRCl - electric skin response to the chloride
ion; SweatP - sweat peak; StressI - stress index; HDL - high-density lipoprotein; VLDL - very
low-density lipoprotein

Table 2B.  Correlations among Immune, Cardiometabolic, and Endothelial Function
Markers for the RBAC Group at Baseline

Total

Power
AIPTG

PTGTP

VLF

PTGTP

VLFi
PTGi PTGr CMRS

Total

Cholesterol (mg/dL)

r .62 .52

p value .002 .01

LDL Cholesterol

(mg/dL)

r .53 .45

p value .01 .03

VLDL

Cholesterol (mg/dL)

r .44 .51 .44

p value .04 .02 .04

Triglycerides (mg/dL)
r .43 .52 .44

p value .04 .02 .04

CD8+ (cells/uL)
r .63 .57 -.57 .45

p value .002 .01 .01 .04

CD4+/CD8+ Ratio
r .51 -.57 -.49 .54

p value .02 .006 .02 .01

Note:  Total Power - main indicator of autonomic nervous system activity; AIPTG - systematic
arterial stiffness photoplethysmography; PTGTP VLF - Plethysmography very low frequency;
PTGTP VLFi - plethysmography very low frequency index; PTGi - Plethysmography total
power index; PTGr - plethysmography ratio; CMRS - cardiometabolic risk score; LDL - low-
density lipoprotein; VLDL - very low-density lipoprotein.
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Table 3A.  Correlations among Immune, Cardiometabolic, and Endothelial Function
Markers for the Placebo Group at 3 Months Follow-Up

PTGTP VLFi PTGi NO Sweat Peak StressI

HDL Cholesterol (mg/dL)
r .65 -.49

p value .01 .04

Glucose (mg/dL)
r .51

p value .04

CD8+ (cells/uL)
r .526

p value .03

Note:  PTGTP VLFi - plethysmography very low frequency index; PTGi - Plethysmography
total power index; NO Sweat Peak - nitric oxide sweat peak; StressI - stress index; HDL - high-
density lipoprotein

Table 3B.  Correlations among Immune, Cardiometabolic, and Endothelial Function
Markers for the RBAC Group at 3 Months Follow-Up

Total P. PTG VLF PTG VLFi PTGi PTGr NO Sweat Peak StressI CAN CMRS

Total Cholesterol (mg/dL)
R .52

p value .03

HDL Cholesterol (mg/dL)
R .53

p value .03

VLDL Cholesterol (mg/dL)
R .51 .59 .63

p value .04 .01 .01

Triglycerides (mg/dL)
R .51 .59 .63

p value .04 .01 .01

Glucose (mg/dL)
r .54

p value .03

CD4+ (cells/uL)
r .54 .66

p value .03 .004

CD8+ (cells/uL)
r .50 .56 .49

p value .04 .02 .05

CD4+/CD8+ Ratio
r .50

p value .043

Note:  Total P. - main indicator of autonomic nervous system activity; PTGTP VLF -
Plethysmography very low frequency; PTGTP VLFi - plethysmography very low frequency
index; PTGi - Plethysmography total power index; PTGr - plethysmography ratio; NO Sweat
Peak - nitric oxide sweat peak; StressI - stress index; CAN - cardiac autonomic neuropathy;
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CMRS - cardiometabolic risk score; HDL - high-density lipoprotein; VLDL - very low-density
lipoprotein

Table 4A.  Correlations among Immune, Cardiometabolic, and Endothelial Function
Markers for the Placebo Group at 6 Months Follow-Up

PTGTPi
PTGTP

VLFi
PTGr ESRCl SweatP StressI CAN

Total Cholesterol

(mg/dL)

r -.49

p value .05

CD8+ (cells/uL)
r .55 .68

p value .03 .004

CD4+/CD8+

Ratio

r .52 .55 -.51 -.55

p value .04 .03 .05 .03

Note:  PTGTPi - plethysmography total power index; PTGTP VLFi - plethysmography very low
frequency index; PTGr - plethysmography ratio; ESRCl - electric skin response to the chloride
ion; SweatP - sweat peak; StressI - stress index; CAN - cardiac autonomic neuropathy

Table 4B.  Correlations among Immune, Cardiometabolic, and Endothelial Function
Markers for the RBAC Group at 6 Months Follow-Up

AIPTG PTGTP PTG VLFi PTGi StressI CAN CMRS

Total

Cholesterol (mg/dL)

r .75 -.52

p value .001 .05

LDL Cholesterol (mg/dL)
r .66

p value .01

VLDL

Cholesterol (mg/dL)

r .63

p value .01

Triglycerides (mg/dL)
r .63

p value .01

CD8+ (cells/uL)
r .64 .78 .67

p value .01 .001 .01

CD4+/CD8+ Ratio
r -.54

p value .05

Note:  AIPTG - systematic arterial stiffness photoplethysmography; PTGTPi - plethysmography
total power index; PTGTP VLFi - plethysmography very low frequency index; PTGi -
plethysmography total power index; StressI - stress index; CAN - cardiac autonomic neuropathy;
CMRS - cardiometabolic risk score; LDL - low-density lipoprotein; VLDL - very low-density
lipoprotein
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