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INTRODUCTION

Chronic Fatigue Syndrome (CFS), a debilitating medical
condition, continues to silently affect and even totally
renders incapable an increasing number of people in the
present days.

CFS Symptoms

1. Profound fatigue 2. Postexertional malaise

@

4. Cognitive difficulties and
orthostatic intolerance

*CFS affects a wide range of populations in terms of age,
sex, racial and ethnic background.
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 CFS patients, their families, and society all bear costly
burdens associated with CFS.

Economic Impacts of CFS

Approximated number of affected 1,000,000 — 4,000,000

individuals
Estimated annual cost of lost -
productivity for the U.S. 22— 2y Ellten
Estimated direct medical cost S9 — 14 Billion
Direct out-of-pocket medical expenses ¢2 — 3.2 Billion

paid by individuals with CFS

* As of right now, there is neither therapeutic treatment

nor systemic diagnosis.
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CFS studies show repeated
observations for physiological e 2
alterations  within the '
hypothalamic-pituitary-
adrenal (HPA) axis, more
importantly seen in cortisol
hormone.
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Adrenocorticotropin
Hormone (ACTH)
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Cortisol 24
hour
circadian

External
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* Inputisan abstraction of
secretion impulse train.
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24 Hour Measured Experimental Cortisol Concentration
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¢ The SYStem paramEterS are

infusion rate from adrenal gland
and clearance rate from liver.

e Measured experimental
cortisol concentration.

State-Space Model
and

Optimization Problem Formulation [1]

Coordinate Descent Algorithm [1] Overview
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RESULTS

We applied the deconvolution on cortisol data collected by Crofford et al. [2] of CFS patients and their matched healthy controls.

Results From CFS Subject 11 Experlmental Cortlsol Data
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Results From CFS Subject 11 S|mulated Cortlsol Data
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Results From Healthy Control Subject 11 S|mulated Cortlsol Data
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DISCUSSION

CFS is a debilitating illness and its etiology still remains enigmatic today.

We obtain numbers, timings, and amplitudes of cortisol impulses along with cortisol infusion and clearance rates with R? above

0.88.

Comparing the mean amplitudes of the impulses during the nadir to peak (2AM to SAM) time window, the Wilcoxon signed rank
test at an 0=0.05 level of significance revealed that the difference between the CFS patients and control subjects was significant.
We hypothesize that analysis of cortisol and ACTH secretion pattern together can lead to diagnosis of CFS. ACTH/cortisol
concurrent deconvolution could be the extension of this work.
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