Roy Parish, Pharm.D.
Professor Emeritus, University of Louisiana
Adjunct Professor of Medicine, LSU School of Medicine-Shreveport

615 Longleaf Road Shreveport, LA 71106

August 15, 2016

Roger Nasiff, Ph.D.
Nasiff Associates, Inc.
841-1 County Route 37
Central Square, NY 13036

Dear Dr. Nasiff:

I have intended for some time to write and tell you how much | enjoyed using the Nasiff CardioCard
for my last project before | retired in 2014. It has taken a very long time to finish it, but it was
finally published in Metabolic Syndrome and Related Disorders last month, and | am enclosing a
reprint for your information and use. Sadly, it seems that the low-grade inflammation and autonomic
dysfunction that are characteristic of adult type 2 diabetes are already present in obese teenagers
before they develop frank diabetics.

The IRB at our institution made this project an absolute incubus, and there were setbacks with
measuring R-R intervals until | learned of the CardioCard. Your instrument and your personal help
and advice made the data collection as easy as it could be once | had the CardioCard. The list of R-R
intervals was easily importable into SAS and Excel Files and standard electrocardiograms were
attractively and easily printed. | don't think it's an exaggeration to say that this project would not
have been possible without the CardioCard.

I still have access to the instrument even after retirement, so | hope to do some more work with heart
variability. I'm still active in the Department of Medicine in the medical school, so | hope to educate
some of the residents about resting heart variability. Also, if there is anything | can do to help you
with development of this instrument, please let me know.

Yours&ytru&
/Y e

Roy Parish, Pharm.D.
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CHRONIC INFLAMMATION IN OVERWEIGHT/OBESE ADOLESCENTS
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FIG. 3. HOMA and inflammatory mediators. HOMA is
associated with the inflammatory mediators studied (taken
as independent variables). P values are for the null hypo-
thesis Hy: slope=0.

the findings of other studies.”>’ Interestingly, LFNORM
increased weakly with increasing IL-6, but not enough to be
significantly different between OW/OB and lean subjects
(Fig. 1). Taken together, these findings suggest that, as in
adult patients with diabetes, adolescents in prediabetic states
may be experiencing autonomic dysfunction affecting both
limbs of the ANS.

Markers of inflammation and insulin resistance

Serum concentrations of TNF-¢, IL-6, MCP-1, and CRP
are greater in our OW/OB subjects than in our lean subjects,
as are insulin levels and HOMA, and all correlate positively
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with BMI (Fig. 2). Increased secretion of IL-6 is known to
be a response to increased TNF-a levels,?® and both TNF-o
and IL-6 have been shown to be present in higher concen-
trations in children with diabetes or risk factors for diabe-
tes.>'4?%% Gupta et al.'* studied the relationship of
inflammatory mediators to obesity and insulin resistance in
six nonobese and 21 obese children. One of the obese children
was found to have diabetes and four others had impaired
glucose tolerance. The obese children had significantly
higher serum concentrations of soluble TNF-receptors than
the nonobese children. The child with diabetes and the obese
child with impaired glucose tolerance had significantly higher
concentrations of soluble TNF receptors than the other obese
children or the lean children.

TNF-a is secreted by adipocyteszs and causes insulin
resistance in skeletal muscle by altering insulin signal
transduction.®’ Serum concentrations of TNF-o and its sol-
uble receptors were shown to be significantly higher in
obese Japanese children compared with those in nonobese
children; higher TNF-a concentrations were 3ssoc1ated with
several components of the metabolic syndrome.® Frohlich
et al. report moderate correlations of CRP with BMI, glu-
cose, and uric acid (Spearman’s r=0.32, 0.11, and 0.14,
respectively, P<0.0001 for all) in a group of 796 men and
956 women aged 18-89 years>~; however, fewer than 5% of
these patients were younger than 21 years. The importance
of inflammation in DM-2 is underscored by a case—cohort
study spanning 9 years and including 10,275 pancnts
significantly elevated hazard ratios for DM-2 were found for
patients in the fourth quartile versus the first quartile of IL-6
and the acute-phase reactants sialic acid and CRP; after
adjusting for BMI, waist-hip ratio, fasting glucose, and
fasting insulin, the IL-6 association was significant for
Caucasian nonsmokers, but not for smokers or black pa-
tients.>® This study compared interquartile values, so the
statistical power was not optimized.

Markers of inflammation and diabetic morbidity

Glowenska et al.’compared levels of IL-6 and TNF in
healthy children and those with atherosclerosis risk factors
(obesity, hypertension, and diabetes). Obese children had
significantly higher levels of IL-6 and TNF-c. than the
healthy nonobese controls; the highest concentrations were
found in the obese children. TNFo and CRP have been
shown to be associated with the risk of chronic kidney
disease in patients with DM-2.>* MCP-1 is implicated in the
pathogenesis of diabetic nephropathy through monocyte
infiltration; increased glucose conccntratlon stimulates the
release of MCP-1%° and IL-6>® in human mesangial cells,
promoting the formation of crescentic glomerular injury.
Pavkov et al, compared the incidence of diabetic end-stage
renal disease and mortality in middle-aged Pima Indians
with maturity-onset DM-2 to those with youth-onset DM-2
and found that DM-2 diagnosed at age <20 years contributed
strongly to mcreased mortalny and end-stage renal disease
in middle age.” Although in our subjects, glucose concen-
trations were not different in the OW/OB and lean groups,
insulin resistance and impaired plasma clearance of glucose
by skeletal muscle may make increased amounts of glucose
available to the kidney.

MCP-1 is known also to be 1nvolved with atherosclerotic
changes in human and nonhuman primates. Elevated MCP-1
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concentrations are associated with peripheral vascular dis-
ease, and MCP-1 has been shown to be an independent risk
factor in coronary artery disease.”’ These findings strongly
suggest that the inflammatory changes characteristic of adult
type 2 diabetes are present in adolescent persons with obe-
sity and are accompanied by impaired HRV. We have
shown that increased serum concentrations of inflammatory
markers, accompanied by evidence of ANS dysfunction and
insulin resistance, are present in children aged 13-18, in
agreement with most clinical studies. While this is not of
itself a revelation, few studies have included children from a
high-risk largely indigent population at risk for type 2 dia-
betes as a result of overweight or obesity, and fewer have
explored the relationships between inflammation and auto-
nomic function.

These subjects represent a group of people with obese
parents and friends, eating an unhealthy regional diet of
fried and fatty foods, who may benefit from early identi-
fication of this risk and interventions to reduce BMI
through lifestyle changes. Weight loss has been associated
with reduced serum concentrations of inflammatory cyto-
kines and improvement in insulin sensitivity.>® Although
not routine screening tests, measurement of IL-6, TNFa,
CRP, MCP-1, and perhaps other markers may enable early
detection of diabetes risks and early intervention. It is
possible that not all overweight children are at high risk for
diabetes.

Our study has several weaknesses, particularly its small
sample size. Recruitment was open and subjects actively
sought for more than 2 years; the lack of willingness of
children to participate in medical activities is understand-
able and may be grounded in educational levels and com-
munity attitudes toward research in charity hospitals. Some
of the regression studies show statistically significant, but
weak correlations (low > values); this suggests that the
factors studied may be relatively minor participants in a
larger and more complex system of immune response con-
trol. More study is needed.

Evaluation of HRV, presently a research tool of un-
determined clinical utility, reliably assesses ANS function
with 5-min recordings'® and is easily performed with
bedside EKG testing. In the course of early studies, we
found manual measurement of R-R intervals imprecise;
electrocardiographs that generate a list of all R-R inter-
vals_provide data that can subsequently be interpreted
using spectral analysis. This may be particularly impor-
tant for young patients; clinical studies have shown that
the 5-year survival rate may be as high as 50% once
clinical signs of ANS neuropathy emerge.'” Since overt
neuropathy may coincide with the diagnosis of diabetes,
early detection offers promise for reducing morbidity and
mortality.
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