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Celiac disease (CD), also called celiac sprue (f8%) gastrointestinal disease that affects thdl srowel
(Falchuk, 1999). It is triggered by the consumptidthe gluten protein which is found in food prothuthat contain
wheat, malt, barley, or rye (Mayo, 2008). The ghypeotein causes the villi of the small intestiodbecome
inflamed, which inhibits the absorption of nutrigciusing malnutrition. The inflamed small intestoan also
cause auto-antibodies. Other general symptomsncdudie weight loss, fluid retention, diarrhea, atbdwl pain,
malodorous flatulence, upset stomach, fatiguet jo@n, muscle cramps, and mouth sores (Mayo, 2008)

Celiac disease can be asymptomatic or masked ley afisociated autoimmune disorders such as insulin
dependent diabetes and dermatitis herpetiformi&l(2800). CD is one of the most misdiagnosed disgavithin
the United States. Many people go undiagnosedeomésdiagnosed due to the many manifestationseodisease.
CD is usually diagnosed by an intestinal biopsywieer, intestinal biopsies are invasive procedthasare both
time consuming and costly. Serological testing lvalp detect disease associated antibodies anssisrieasive.
Two main serological methods, Enzyme Linked Imm&uubent Assay (ELISA) and Indirect Immuno-Fluoregce
Assay (IFA or IIFA), are used in diagnosing thedfie antibodies associated with CD. Antibodiesoassted with
CD include gliadin (AGA), endomysium (EMA), reti¢gnl(ARA), and tissue transglutaminase (tTG). Ba@ |
gliadin and IgA gliadin subtypes are produced amdcallectively called anti-gliadin antibodies (Ryd 996). The
tissue transglutaminase enzyme was recently idehiifs the major auto-antigen in CD and as thgamntiarget
recognized by endomysium antibodies. The tissuesglataminase enzyme is capable of binding and utkzeimg
proteolytically cleaved glutamine-rich gliadin piglgis to yield highly immunogenic peptides with gluiate
residues which can cause tissue transglutaminas#isB cells to engulf tissue transglutaminaseadjh peptide
complexes eventually leading to the formation dbaantibodies to tissue transglutaminase. It isigfnd that such
acidic peptides make up the pathogenic pool ofyans triggering CD (Ankelo 2007). These acidic jukgst are
called deamidated gliadin peptides (DGP) and camdésured using the ELISA method.

The purpose of this study is to see if it is pdssib produce a cost-effective test panel that mitre
quickly and accurately diagnose CD through lesgsiwe techniques. Through review of literatureyas
concluded that the IFA method of testing has soatechdisadvantages. Many variables may affectRiAenhethod

including the light source, level of ambient ligltining and experience of the operator, substragel, and the
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initial screening dilution (Murray, 2000). The tést EMA is highly specific for CD approaching 1p@rcent
accuracy. However, the EMA assay is more experaidetime consuming than ELISA testing. In additithre,
EMA assay is subject to operator interpretation ingkhe results more subjective than those fortTige test
(Green, 2007).

The ELISA method of testing has a much greater raighege in producing accurate results than the IFA
method. This method is not subject to interpretalike the IFA. The response is measured on arum&nt that
calculates the amount of light absorbed by thetgwiwat a particular wavelength and prints out marical result.
In addition to the patient sample, ELISA platespmecessed with three to eight control sera whidhude a
negative control serum and at least two positiverod sera containing one high level of antibody ane low level
of antibody. Each control has a minimum and maxinmumber that must be seen by the instrument inrdodet
to be a valid test (Ryan, 1996).

In cases of IgA deficiency, either the IgG EMA &rdgG tTG have excellent sensitivity and spedific
IgG-based tests are markedly less sensitive araifigpan the IgA-based tests in patients withmaklevels of
IgA. Measurement of the serum IgA level is the repgropriate step in individuals who test negayiet IgA
EMA or IgA tTG in whom CD is still suspected (AGA006).

The sensitivity and specificity for the AGA teste ighly variable. The AGA-IgG test sensitivitycan
specificity range from 57-100% and 69-87%, whiletfie AGA-IgA test they range from 54-100% and T®%
respectively (Hill, 2005). EMA-IgA is both highlyessitive and specific with ranges of 87-95% andL06%
respectively (Hill, 2005). The EMA method is morestly due to the fact that monkey esophagus or huma
umbilical cord is needed to perform the test. TF@-1gA test has a sensitivity of more than 90 pet¢eange 90-
100%). This test also has a specificity of morentba percent (range 95-100%) (AGA, 2006).

The ARA-IgG test has a sensitivity range of 65-9d8d a specificity range of 93-100% (Hill, 2005)Alg
class reticulin antibodies are found only in CD aedmatitis herpetiformis (DH), and of the patientth CD, only
65% of the patients present with these antibodikerefore, this test is slowly falling out of usgedto better tests
being made available (Ryan, 1996).

The DGP test has a sensitivity of 91% and a spdtgifof 98% (Hill 2005). According to the Celiac S
Association (2009), deaminated gliadin peptide (P&Mmibody tests, developed in 2007, in combinatiith tTG

antibodies, have better accuracy than the natiegliglantibodies. Multiplex immunoassay (MIA) megesi
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multiple antibodies simultaneously providing redditernaround time and cost. This test for antibedeas
accurate as ELISA for the presence of CD. Raticoaibination testing can help identify patients wieed
intestinal biopsy which is still considered as theld standard” for officially diagnosing CD.

It is suggested through these results, and theweof literature, that a cost-effective CD panedidt
include the tTG test, the DPG test, and both théAA@SG and AGA-IgA tests. The combination of thesst$’
sensitivity and specificity should accurately dethe CD-associated antibodies. However, the EMAdeuld be
used as a confirmatory test, although, the costdvogrease for the institution and the patientitker research
should be conducted to try to reduce the costisfrtiethod of testing. The ARA test should not beuded due to
the low incidence of the antibody being presergdtients with CD which could yield false negatives.

As the aforementioned serological tests requirersethe patient need only to endure a quick, miliima
invasive venipuncture as opposed to a more timswmimg, invasive surgical procedure. Also, seraabjests
have a faster turnaround time and are more casttafé. Therefore, for the benefit of the patiemd institute, a
panel of tests that include: the tTG test, the D&E and both the AGA-IgG and AGA-IgA tests shooddthe

initial step in diagnosing celiac disease.
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