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Introduction

ÇMetabolism

ÇSeries of chemical 

changes that result in 

creation of ATP (1)

ÇATP essential for (1)

ÇSignal Transduction

ÇMetabolism

ÇBasic biochemical 

functions within cells

Ingestion Digestion
Creation 

of Energy

Taking in 
nutrients

Breakdown of 
the nutrients

Nutrients 
utilized to 
create ATP



Introduction

Ç Fatty Acids: most basic fat in the 
body(1)

ÇSupports:

ÇBrain Function & Growth

ÇControls:

Ç Inflammation by providing the 
building blocks to create 
prostaglandins(1)

https://en.wikipedia.org/wiki/Fatty_acid



Introduction

ÇMetabolism of Fatty Acids (3)

ÇEnergy

ÇSynthesizes new lipids

ÇBroken down in mitochondria (3)

http://www.jlr.org/content/50/Supplement/S138/F1.expansion.html



ATP

CPT-1 bring fatty -

acids into 

mitochondria (3)

Enzyme Acetyl-CoA 

metabolizes fatty -

acids (3)

Carbon-dioxide: expelled

Ketones: used as 

energy sources 

when glucose is 

unavailable

ATP: provides 

energy to heart 

and muscles

Fatty Acid Oxidation



Introduction

ÇFatty Acid Oxidation Disorders (FOD)

uInherited metabolic disorders

ÇShort Chain Acetyl -CoA DehydrogenaseDeficiency (SCADD)

ÇMedium Chain Acetyl -CoA Dehydrogenase Deficiency (MCADD)

ÇLong Chain 3 Hydroxyl Acyl-CoA Dehydrogenase Deficiency (LCHADD)

ÇVery Long Chain Acetyl -CoA Dehydrogenase Deficiency (VLCADD)

ÇMultiple Acetyl -CoA DehydrogenaseDeficiencies (MADD)



Introduction

Multiple Acetyl -CoA 

Dehydrogenase Deficiency

ÇLack of catalysts required to 

convert stored fat into energy 

(38)

ÇScreened for by the newborn 

screening system (NBS)

https://www.dovepress.com/cr_data/article_fulltext/s60000/60617/img/fig1small.jpg

https://www.dovepress.com/cr_data/article_fulltext/s60000/60617/img/fig1small.jpg


Introduction

ÇLack of catalyst required to break down medium 

chain fatty -acids 

ÇEffecting approximately 1 in 50,000 children (37)

ÇScreened for by the newborn screening system (NBS)

https://www.newbornscreening.info/Parents/fattyaciddisorders/MCADD.html

Medium Chain Acetyl -CoADehydrogenaseDeficiency ( MCADD)



Introduction

ÇNewborn Screening 

System (NBS)

ÇSeries of diagnostic tests 

to analyze inherited 

genetic disorders of 

infants (35)

ÇMCADDdetermined by 

elevated C8 levels in the 

bloodstream

http://neoreviews.aappublications.org/content/6/12/e539.figures -only



Literature Review

Rate of sudden unexpected 

death in infancy (SUDI) 32 % 

from 1990-2000
u Red Nose: Saving Little Lives

Confirmed FODs were one of 

the genetic causes of SUDI

u Lovera et al. 2003

https://www.bing.com/images/search?view=detailV2&id=FBAEB11046847745C2FD0928AF8665AFE56EBC64&thid=OIP.lTfmDN_Ml9hTDT30DDBbgwHaEf&mediaurl=https%3A%2F%2

Fhealthimpactnews.com%2Fwp-content%2Fuploads%2Fsites%2F2%2F2014%2F12%2Fsudden-infant -death-

1024x622.jpg&exph=622&expw=1024&q=sudden+unexpected+death+in+infancy&selectedindex=34&ajaxhist=0&vt=0&eim=0,1,2,3,4,6,8,10



Literature Review 

Ç 2007 Congress enacted 
the Newborn Screening 
Saves Lives Act

ÇPromote NBS Education
ÇFundedvarious stateõs NBS
ÇMandated all 50 states

https://www.babysfirsttest.org/newborn -screening/rusp -conditions#



Literature Review

Tarini et al. 2011

Ç Gestation 
age did impact newborn
screening results (24)

Ç Neonatal screening 
reduces incidences of 
metabolic crisis 
and death (17,18)

https://www.newswire.com/files/x/02/dd/57a11689afaa254fc31700876290.jpg



Gap in the Research

NYS DOH2012

173 borderline test 

results for MCADD (18)

Increase of 152 borderline 

screens for MCADD

NYS DOH 2016 

325 borderline test 

results for MCADD (18)

Lack of research into other 

potential more accurate 

biomarkers



Goals of Research

Identify potential 
secondary 

acylcarnitine markers
and ratios to improve 

the NBS for MCAD 
deficiency

Improve the reliability 
of the NBS biomarkers 
for MCAD deficiency




