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USHUAIA, 1 MAYD 2008

/

SENOR PRESIDENTE:

- Tengo el agrado de dirigirme a Ud. en mi caracter de
Gobernador de la Provincia de Tierra del Fuego, Antartida e lslas del
Aflantico Sur, con el objeto de remitirle en contestacion a la Resolucion N°
16/08 de la Legislatura Provincial, Nota N° 1191/08 Letra: M.S., emitida por el
Ministerio de Salud, con la correspondiente documental indicada en la
misma, Nota de la Asociacion Celiaca Argentina - Filial Rio Grande de fecha
26/04.’08 copia simple de la Resolucion N° 1560/2007 del Ministerio de Salud
de la Nacion e Informe S.L.y T. N° 742/08.

Sin otro particular, saludo al sefor Presidente . con
atenta y distinguida consideracion.

AGREGADO: Soporte Informatico.-
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SECRETARIA LEGAL Y: TECNICA

USHUAIA, 12 MAY 2068~

 SENORA GOBERNADORA

S / D.-

Remito  documentacion que fuera recepcionada en esta

Sec‘rétaria Legal y Técnica, dando respuesta a lo solicitado mediante ..

-Resolucton N° 16/08 de la Camara Legislativa de la Provincia, dada en
- sesion Ordinaria del dia 03 de Abril de 2008, consistente en: Nota N° 1191/08

Letra ‘M.S., emitida por el Ministerio de Salud, con su correspond[ente- ”
documental indicada en la misma, Nota de la Asociacién Celiaca Argentlna ,
Filial Rio Grande de fecha 26/04/08, y copia simple de la Resolucnon N°_ o

: 1560/2007 del Ministerio de Salud de la Nacién.

Asimismo, y de conformidad con lo dispuesto én la Ley Pbial :

N° 650, se acompaiia soporte magnético conteniendo la mformac:lon-_'

sumlnlstrada

_ En consecuencia, corresponderia remitir dicha mformac:lon a
la Leglslatura de la Provincia.

INFORMESLyT.N_ 172 108,

B

/é/

Dr Eduardo Radl Olivero
SecretariLegal y Técnico

© “‘L.as Islas Malvinas, Gedrg&as y Sandwich de! Sur, y los Hielos Continentales, son y seran Argentinos”



Provincia de Tierra del Fuego, Antdrtida ¢
Islas del Atlantico Sur
Republica Argentina

MINISTERIO DE SALUD

NOTAN® AAQ/A /08
LETRA: M.S.

USHUAIA, 07 de mayo de 2008

Ref.: Resolucion N° 16/08 Legislatura Provincial

SR. SECRETARIO LEGAL Y TECNICO:

En respuesta a la Nota D.G.A.J.P. N° 56/08, se remite
adjunto a la presente informacion aportada por la Direccion de Epidemiologia e Informacion
de la Salud mediante Informe M.S.-D.E.1.S.N° 21/08, en relacidon a los puntos 1., 4. y 5. de
los requerimientos efectuados por la Legislatura Provincial.

Asimismo y en relacién a los puntos 2. y 3., se comunica
gue no obran en este Ministerio antecedentes en los ultimos afios de la conformacién del
Consejo Administrativo a que refiere la Ley 366.

L

aria Haydée GRIECO®
inistro de Salud

Dra,

I~ ¢ l/"g
SECRETARIA L
LEGAL Y TECNICA F ]

ENTRADA!

0 8 MAYD 2008
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“ Las Islas Mulvinas, Georgias y Sandwich del Sur y Los Hielos Continentales, son y serdin Argentinas ”



Frovincia de Tierra del Fuego, Atltantico e Isias
del Atfantico Sur
Repiblica Argentina

MINISTERIO DE SALUD
SUBSECRETARIA DE POLITICAS DE SALUD
DIRECCION DE EPIDEMIOLOGIA E
INFORMACION DE LA SALUD

By
Ty

Cde. Nota 056/08-D.G.A.J.P.
Ref: Solic. Resolucion 016/08
Legislatura Provincial
INFORME N° 021/08
LETRA: M.S.-D.E.LS.

USHUAIA, 25 de abril de 2008.-

SENORA MINISTRA DE SALUD
DRA. MARIA HAYDEE GRIECO

En virtud de dar respuesta a la solicitud de pedido de informe de la Legislatura
Provincial en relacién a Enfermos Celfacos, se informa que al no ser ésta una eafermedad de

denuncia obligatoria, esta Direccion no dispone de un registro especifico que pueda determinar la
incidencia. De las consultas efectuadas al efecto, podemos informar: My

1. CANTIDAD ENFERMOS CELIACOS EN TIERRA DEL FUEGO.

1.1 — Cantidad de Consultas Médicas Efectuadas por enfermos Celiacos.
Hospitales Regionales. Provincia Tierra del Fuego. Aiio 2007,

Grupo de edad Cantidad
< 14 arios 7
15 a 19 afios 3
20 y mas afios 6
s/e edad 2
Total 18

Fuente: Oficina Central Estadisticas. Hospitales Regionales. Tierra del Fuego. Afio 2008.-

1.2 — Cantidad de Enfermos Celiacos Registrados en la Asociacion Celiaca Argéri‘:tina
Filial Rio Grande.

De la consulta efectuada a la Lic. Patricia Crocci, Presidenta de la Asociacion Celiaca Argentina
Filial Rio Grande, se informa que dicha Asociacion registra desde 5 afios a la fecha, una cantidad de
137 personas celiacas residentes en la Ciudad de Rio Grande, con 0 caso registrado en la Ciudad de
Tolhuin. Del 100 % de estos casos, el 45% son menores de 14 afios, el 18% de 14 a 19 afios , yel 37
% son mayores de 19 afios (Segun copia de Nota fax adjunta, de fecha 23/04/08).

"Las Ielas Malvinas, Georgias y Séndwich del Sur, y los Hielos Continentales, son y serdn Argentinos"



Provincia de Tierra del Fuego, Alifantico e Isias
del Atlantico Sur
Republica Argentina

MINISTERIO DE SALUD
SUBSECRETARIA DE POLITICAS DE SALUD
DIRECCION DE EPIDEMIOLOGIA E
INFORMACION DE LA SALUD

1.3 - Cantidad de Enfermos Celiacos Registrados en la F.A.CEL.FU - Fundacién Ayuda al
Celiaco Fueguino.

De la consulta efectuada al Sr. Sergio Lares, D.N.I. N°14. 172.193, Presidente de la F.A.CEL.FU,, se
informa que dicha entidad registra un total de 480 personas celiacas a nivel provincial, de las cuales
el 70,8 % pertenecen a la Ciudad de Ushuaia y el 29,2 % a Rio Grande. Dichos datos fueron
proporcionados verbalmente a través de consulta telefonica, y segtn lo expresado por el interlocutor,
los mismos no estdn disponibles por grupos etareos.

4. COMEDORES ESCOLARES.

De la consulta efectuada a las referentes de los Comedores Escolares de la Provincia, Sra. Cristina
Bargiela en Rio Grande y Sra. Gabriela Cabezas en Ushuaia, se informa que los mismos proveen

dietas generales segun lo establecido en pliegos licitatorios, los que no contemplan asistencia a
través de dietas alimenticias especiales. "

5. HOGARES PARA LA TERCERA EDAD.

Existen 2 Hogares para la Tercera Edad en Tierra del Fuego. Segun consulta efectuada a la Directora
de Inclusion Social en Rio Grande, la Sra. Virginia de Gregorio, dicho Hogar asiste a un total de 100
personas de las cuales no hay ningun celiaco. De igual manera se consulto en Ushuaia a la Sra.
Fernanda Jaimerena, Directora de Inclusién Social, quien informé que de 52 personas asistidas no
hay ninguna celiaca.

Asimismo se considera oportuno darle a conocer que en el mes de junio del afio
2004, autoridades de la F.A.CELFU. y el Dr. Christian Boggio, presenté un Proyecto Piloto de
Pesquisa (Screening) Provincial de Enfermedad Celiaca en Poblacion Pediatrica (cuya copia se
adjunta). Dicho Proyecto fue diligenciado oportunamente a través de la Subsecretaria de
Planeamiento, con la intervencion de la Direccién Técnica Cientifica, Direccion de Programas
Sanitarios, Direccion de Atencion Primaria de la Salud y Epidemiologia.

Atte.-

Diredgior! de Epidemictogia
e \nformacion de ia Salud.
Ministerio de Salud

. . ’ . "
"Las Islag Malvinas, Georgias v Sandwich del Sur, v los Hielos Continentales, son y serdn Argentinos
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Rio Grande 23/04/08 .-

Al Jefe del Departamento Division Rio Grande de la
Direccion de Epidemiologia ¢ Informacion de 12 Salud.

DR. ABEL PALMIERL
S. / D. B

De mi consideracion: . . '
En respuesta a 54 NOTA: 18/08 DEL 23/04/08; informo a Ud. Y porsu intermedio

a las ' o
Autoridades del Ministerio de Salud de 1a Provincia de Tierra del Fuegoy 2 la Legislatura Provincial.

Que: _ _ ’ _
La Prevalencia de CELIAQUIA en Argentina €s de 1 cada 144 nacido vivo (Segun estudio de

Prevalencia del DR J. C. Gomez y equipo del Hospital San Martin de L2 Plata).

La ASOCIACION CELIACA ARGENTINA, FILIAL RIO GRANDE que represento registra en 108 5
afios de su existencia un pimero de

137 (ciento treinta y siete) Celiacos residentes en Rio Grande. De los cuales un 37% son Adultos
(mayores de 19 aios); un 18% son Adolescentes (de 14 a 19 aitos); y un 45% son nifios (menores de
14 aites).

Reservo sus -dentidades por Ley de Confidencialidad de Datos. (constan en el Archivo de nuestra Filial y
en Sede Nacional de Asoc. Celiaca Argentina).

No tenemos registradas personas Celiacas en Tolhuin.
Los datos son obtenidos de las Siguientes fuentes:

- Direccion de FISCALIZACION SANITARIA de Rio Grande (Por registro de CERTIFICADOS
DE DISCAPACIDAD).
. Derivacion de médicos del Centro Diagnostico local (HOSPITAL REGIONAL R10 GRANDE).
. Derivacion de otras Filiales de la Asociacion Celiaca Arg. {por cambio de domicilio)
. Derivacion de Servicios de Accion Social ¥ Nutricion det HRRG
. Derivacion de Médicos de Instituciones Privadas.
. Consulta espontanea de personas Celiacas.
Derivacion de DIRECCION DE MEDICINA PREVENTIVA del Departamento de Asuntos
Sociales de la Municipalidad de Rio Grande ( por trabajo conjunto de deteccion, difusion y
asistencia de celiacos).*

e 1.aFilial Rio Grande de ACAyla Municipalidad de Rio Grande participan del Proyecto “El
Hambre mas urgente” focalizado a Celiacos dependiente del Ministerio de Salud de la Nacibén por
el que se otorgan Modulos Alimentarios a Celiacos de escasos recursos presentados por nuestra

Asociacion y evaluados socialmente por 1a Municipalidad.

)_Aprovecho la oportunidad para informarle que nuesira Asociacion €s una entidad sin fines de lucro
integrada solo por celiacos y familiares directos que basados en fa solidaridad trabaja para mejorar la
calidad de vida de las personas celiacas.



Nuestro trabajo consiste en contencion del celiaco recién diagnosticado, difusion del concepto
cehaquia,

Contrnbuir al equipamiento del Centro Diagnostico, actualizar profesionales, facilitar el anaiisis de
alimentos, contribuir al sostenimiento de la Dieta SIN TACC (Sin Trigo, Avena, Cebada y Centeno),

Unico Tratamiento de la Celiaquia, Organizacion de Talleres de Cocina para Celiacos. (Adjunto
folleteria oficial}.-

Saludo atte. Y quedo a su disposicion para mayor informacion.

: Lic. PATRICIA CROCCI
Presidente
Asociacion Celiaca Argentina
FILIAL R10 GRANDE- TIERRA DEL FUEGO .-

Tel Cel. 15610906- )
Www.eenacoiueguinoioyahoo com.ar

T N T R Tt o
CATASRAF TR

el.:54-221-4838371. Fax:54-221-4230927 Email: 107 getineo orgar
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Viarnes 30 de noviembre de 2007

Primera Seccidn

BOLETIN OFICIAL N* 31.293

32]

Ministerio de Salud
SALUD PUBLICA
Resolucion 1560/2007

Créase el Programa Nacional de Deteccién
y Control de la Enfermedad Celiaca, a fin de
contribuir a la deteccidn temprana de ba en-
fermedad y al fortalecimiento det Sistema
Nacional de Control de Alimentos.

Bs. As., 27/11/2007

VISTO, el expediente N® 2002-17.796/07-0 del
registro del MINISTERIO DE SALUD, y

CONSIDERANDG:

Que la ceiiagquia es una enfermadad con alte
grado de incidencia en la poblacion de nues-
tro pais.

Que las caracteristicas propias de la enfer-
medad condicionan la calidad de vida de las
personas afectadas y sus familias.

Que la deteccion temprana y el tratamiento
cportuno revisten fundamental importancia
para evitar comelicaciones secundarias de
esta patologia, para lo cual no existe terapia
farmacoldgica.

Que una vez diagnosticada, su tratamientc
consiste Unicamente en una diefa estricta de
alimentos hibres de gluten, gue debera man-
fensrse de por vida.

Que, en consecuencia. la identificacién de
alimentos libres de gluten, resuita fundamen-
tal para favorecer Ja accesibilidad at tratamien-
o adecuado de las personas afectadas.

Que con el objeto de favorecer la accesibili-
dad de fas personas con enfermedad celiaca
al sistema sanitario resuba apropiado crear
un Programa Nacional de Deteccian y Con-
trol de la Enfesmedad Celiaca que favorezca
la promocion, el diagnéstico precoz vy que
contribuya a fortalecer el sistema de contral
de alimentos.

Que asimismo es imprescindible incluir en las
politicas de Salud Pdblica la tematicz de la
enfermedad celiaca, incorporando el desarro~
llo ge acciones de promocion y atencion en
las distintas areas y dependerncias del MINIS-
TERIO DE SALUD DE LA NACION.

Que a fin de propender a la atencion integral
de la problematica, resulta ineludible coordi-
nar acciones con el MINISTERIO DE DESA-
RROLLO SOCIAL DE LANACION.

Que, desde el MINISTERIC DE SALUD DE
LA NACION resulta también primeordial la ne-
cesidad de coordinar acciones con las juris-
dicciones provinciales en 12 bisqueds de es-
trategias que optimicen la atencién de las
personas con enfermedad celiaca.

Que la DIRECCION GENERAL DE ASUN-
TOS JURIDICOS ha tormado la infervencion
de su competencia.

Que se actia en virfud de lo normado por fa
Ley de Ministerios, t.0. por decreto N° 438 del
12 de marzo de 1992, modificada por la ley
25.233.

Por elio,

EL MINISTRC
DE SALUD
RESUELVE:

Articulo 1° — Créase el PROGRAMA NACIO-
NAL DE DETECCION Y CONTROL DE LA EN-
FERMEDAD CELIACA en el ambito de la SECRE
TARIA DE POLITICAS, REGULACION & INSTH
TUTOS, a fin de contribuir a la deteccion tempra-
na de la enfermedad celiaca vy al fortalecimiento
del Sistema Nacionai de Controtl de Alimenios,
especialments en lo referente a los alimentos li-
pres de gluten para favorecer la accesibilidad al
tratamienio adecuado de Jas personas afectadas,
de acuerdo a los alcances y modalidades que se
establecen en &l ANEXO | que forma pare inte-
grante de la presente.

Art. 2° — La coordinacién de las acciones que
demande el cumplimiento de los objetivos del
PROGRAMA NACIONAL DE DEVECCION Y

CONTROL DE LA DE ENFERMEDAD CELIACA
estara a cargo de la SECRETARIA DE POLITE.
CAS, REGULACION e INSTITUTOS.

Art. 3° — En el cumplimiento de las competen-
cias que le son propias, las dreas y dependencias
del MINISTERIC DE SALUD deberan articular
acciones con el PROGRAMA NACIONAL DE DE-
TECCION Y CONTROL DE LA ENFERMEDAD
CELIACA a fin de contribuir &l cumplimiente de
10 objetivos propuestos.

Art. 4° — El gasto que demande esta actividad
se financiar4 con partidas def presupuesto de esta
jurisdiceion.

Art. 5°— Invitase a las Provincias y al GOBIER-
NO AUTONOMOC DE LA CIUDAD DE BUENOS
AIRES a adherir al PROGRAMA NACIONAL DE
DETECCION Y CONTROL DE ENFERMEDAD
CELIACA.

Art. 6" — Registrese, comuniquese, pubtique-
se, dése a la Direceitn Nacional del Registro Ofi-
cial y archivese. — Ginés M, Gonzélez Garcia.

ANEXO |
ENFERMEDAD CELIACA
INTRODUCCION;

La enfermedad celiaca o enteropatia por gluten
es una afeccion inflamatoria que dafia la mucosa
del intestino delgado debigo a la intolerancia al
gluten, proteina que se encuentra en el irigo, ave-
ra, cebada y centeno, cuyo principal componente
&5 ia gliadina.

En su patogenia intervienen factores ambienta-
ies, genéticos e inmunolagicos.

lLa edad de aparicién es variable, es més fre-
cuente en la infancia pero también puede pre-
sentarse en la adultez, debiendo sospecharse fren-
te a desnutricion, sindrome de mala absorcidn,
anemia, abortos, diabetes, Sindrome de Down,
Tamiliares de primer grado del enfarmo celiaco,
etc.

Su diagnéstico se realiza a través de dosaje de
anticuerpos especificos en sangre y eventualmen-
te, biopsia intestinal.

La deteccion iemprana y el tratamiento oportu-
na revisten fundamental importancia para evitar
complicaciones secundarias de esta patologia.

Hasta el presente no existe terapia farmacolé-
gica para tratar la enfarmedad. Una vez diagnosti-
cada, su tratamiento consiste en una dieta estric-
ta de alimentos libres de gluten, que debera man-
tenerse de por vida.

La Enfermedad Celiaca es un problema de sa-
lud publica, los Ultimos estudios reatizados en
Europa revelan alta prevalencia de la enfermedad,
aproximadamente del 1% y parece estar en au-
mentc durante la Ultima década. Este cambio de
prevalencia puede responder al incremento en la
vigilancia por parte del médico en la historia natu-
ral silente de la enfermedad celiaca, lo que con-
duce a un mejor giagnostice o podria estar rela-
cionado con cambios en los factores ambienta-
les, situacién que actualmente se estd estudian-
do.

En Europa, la enfermedad celiaca es la patolo-
dia gerética mas comun. Por ello st se considera
la fuerte impronta genética y presencia inmigrato-
ria de paises europeos en Argentina, parlicular-
mente Espafia e Halia, presupone una alta inci-
dencia entre Ja poblacion de nuestro pais.

FUNDAMENTACION

La celiaguia es considerada la enfermedad
intesiinal crénica mas frecuente. A pesar de que
no hay registro de casos, estudios prelimina-
res en nuestro pais indican una prevalencia de
aproximadamente 1: 200. Sin embargo actual-
mante se calcula que 1 de cada 100 personas
es celiaca (habria aproximadamente 400.000
celiacos en Argentina). Por lo tanto 400.000 fa-
mifias deben adaptarse 2l estilo de vida del in-
tegrante celiaco.

Los sintomas de ta celiaquia suslen ser varia-
dos y pueden remitir a otras enfermedades, situa-
cién que produce dificultades para el diagndstico
precoz de la enfermedad. Otras veces la enfer-
medad adopta forma silente y el paciente no evi-
dencia sintomas, En ambos casos resulia dificil
amibar al diagndstico temprang.

En tal sentido, el MINISTERIO DE SALUD DE
LA NACION se propone realizar las acciones ne-
cesarias para evitar o minimizar las secuelas que
ta deteccion o intervencion tardia producen en el
estado de salud de las personas.

PROPOSITO:

Incluir en el Sistema de Salud acciones que fa-
vorezcan la atencion y cuidado integral de las per-
sonas con enfermedad celiaca.

OBJETIVO:

Contribuir a la deteceion temprana de la enfer-
medad celiaca y al fortalecimiento del Sistema
Nacional de Centrol de Alimentes, especialmente
en lo referente a los alimentos Iibres de gluten.

OBJETIVOS ESPECIFICOS:

1- Promaver el conacimiento y la divulgacion
masiva de las caracteristicas de la enfermedad
celiaca.

2- Apoyar a las jurisdicciones para garantizar el
acceso al diagndstico oportuno.

3- Propiciar la capacitacion de los equipos de
salud

4- Estimular el desarrollo de la investigacian.

5- Fortalecer la capacidad técnica vy analitica
del Sistema Nacional de Control de Alimentos en
la tematica.

6- Organizar un Registro Nacionat de la Enfer-
medad Celiaca en nuastro pais

ALCANCE:

El programa esta dirigido al fortalecimiento del
sector de salud en articulacian con el MINISTE-
RIO DE DESARRCLLC SCCIAL DE LA NACION
para el desarrollo de acciones que contribuyan a
mejorar la atencidn de ias personas con enferme-
dad cetiaca en todo el pais.

ACCIONES:

ta- Desarrollar campafias de difusion y educa-
cidn dirigidos afa poblacién en general, con datos
relevantes de la enfermedad para el cuidado.

1b-Elaborar y difundir Guias de diagnostico y
tratamiento.

1cnformar, difundir, divulgar mediante I dis-
tribucion de folleteria, afiches, videos institucio-
nales, elc.

2a-Conformar red de Servicios de Gastroente-
rologia y Laboratorios equipados para realizar
serologias y biopsias.

2h-Apoyar a las jurisdicciones con los insumos
para la determinacion diagndstica.

3a- Coordinar con Sociedades Cientificas el
desarrollo de cursos o talleres de capacitacion de
los equipos de salud que contribuyan al mejora-
miento de la atencion de las personas con enfer-
medad celiaca.

4a- Desarrollar estudios de prevalencia en Ar-
gentina.

Sa- Fortaiecer la capacidad analitica de los la-
baratorios miembro de la Red Nacionat de Labo-
ratorios Oficiales de Analisis de Alimentos.

5o Fortalecer la capacitacion de inspectores
bromatoldgicos de las jurisdicciones bromatolgi-
cas del pais en verificacion de establecimientos
libres de gluten.

6a-Orgarizar un Registro Nacional de la enfer-
medad enh nuestro pais.

ESTRATEGIAS:

Desarrollar acciones conjuntas con fa ANMAT y
la ANLIS, a fin de #evar a cabo los objetivos del
Programa,

Articulacion de acciones con el PLAN ALI-
MENTARIO NACIONAL dependiente del MINIS-
TERIO DE DESARROLLO SOCIAL DE LA NA-
CION para la entrega y distribucidn de alimen-
tos especificos, pare fa realizacion de talleres
de promocién y educacién para la saiud dirigi-
dos a los equipos de salud y a la comunidad
en general.

Colaboracién para la elaboracion del Registro
Nacional de Pacientes con Enfermedad Celiaca.

Determinacion por consenso con las Socieda-
des Cientificas de métodos v técnicas estandari-
zadas de diagndstico.

Articular con las provincias que adhieran al Pro-
grama para el desarrcllo de los objetivos del pro-
grama.

ACTIVIDADES:

1.1 Etaboracién conjunta con las sociedades
cientificas de las guias de dfagnastico y atencion
con la determinacidn de métodos y técnicas es-
tandarizadas para ser incluidos en Jos pregramas
de atencion de la salud.

1.2 Entrega directa a hospitales y Asociaciones
de Padres que nuclean g poblacion afectada de
las guias de diagndstico y tratamiento mas folle-
tos itustrativos para la comunidad en general.

1.3 Distribucién de iguales elementos en los
Centros de Atencion Primaria a través de los dife-
rentes Programas Ministeriales.

1.4 Difusion de listados de alimentos aptos para
el consumo de personas con enfermedad celiaca
{publicacitn online, conformacion de base de da-
tos de interesados para novedades, Tolieto instrue-
tivo)

2.1 Relevar y evaluar la capacidad instalada y
la oferta de Servicios publicos de las Jurisdiceio-
nes para la conformacion de la Red de Atencidn.

2.2 Determinar las necesidades presupuesta-
rias ¥ mecanismos de compra y distribucién para
cumplir ¢on la provision de insumos a los efecto-
res provinciates y det equipamiento 4 los labora-
torios regionates.

3.1 Organizar Curso Taller de Verificacion de
Buenas Practicas de Manufacturas en estableci-
migntas elaboradores de alimentos libres de glu-
ten.

3.2 Organizar actividades de Educacion para la
Salud en tas diferentes provincias dirigidas a la
comunidad en general.

4.1 Estudios epidemioldgicos, carga de enfer-
medad en {a poblacidn.

5.1 Formacion cientifica y técnica de agentes
de & laboratorios miembros de la RENALOA por
parie del Instituto Nacional de Alimentos para ta
ejecucion de la técnica analitica oficial e interpre-
tacion de los resultados

5.2 Asegurar la capacitacion confinua de los
laboratorios miembros y de Pruebas de Proficien-
cia Interlaboratorios para ia RENALOA

&,1 Elaborar un padron para registro estadisti-
co, evaluacion y control del programa con los da-
tes aportados por {as diferentes jurisdiccicnes.

RECURSOS:

El MINISTERIO DE SALUD DE LA NACION se
haré cargo de:

Provisién de kits de diagndstico serolégico de
Anticuerpos.

Promover y apoyar a los laboratorios pertene-
cienies a la Red Nacional de Laboratorios Oficia-
les de Andlisis de Alimentos —RENALOA—dotan-
dolas del equipamiento e insumos necesarios para
poder realizar el analisis de los alimentos libres
de gluten.

Coniar con la Red Nacional de Lahoratorios
Oficiales de Analisis de Alimentos —RENALOA—
que conforman el Instituto Nacional de Alimentos
¥ las Jurisdicciones Bromatoldgicas Provinciales,
resuliara una herramienta fundamental de sustento
para la vigilancia alimentaria y epidemioiogica.

La Provincia se haré cargo de:
Deteccion de los pacientes.

Inscripcidn en el padron federal implementado
por el MINISTERIO DE SALUD DE LA NACION

Realizacion de los estudios de diagnostico es-
pecifices de la patologia.

Asegurar que las condiciones ambientales de
i0s laboratorios no invaliden los resultados ni la
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calidad requerida para la determinacién de gluten
en alimentos.

Recursos humanos para la atencion de ias per-
s0nas.

Recurses humanos para el desarroilo de las
acciones de vigilancia y control,

Otros materiales e insumos no provistos por el
Ministerio,

MONITOREO Y EVALUACION DE RESULTA-
DOs.

Se hara a través de indicadores de proceso y
resuitados de satisfaccion de ia demanda y ade-
cuacion de fa oferta segin niveles de resolucion.

Los indicagores deberan refiejar la accesibilidad
de ia poblacion & las acciones del Programa y a las
prestaciones de los Servicios de Gasiroenterotogia.

INDICADORES:

Numero de jurisdiceiones con participacién en
el Pragrama.

Numero de prestaciones por tipo y por jurisdic.
cidn.

Numero de personas asistidas bajo la estrate-
gia del Programa.

Nimero de servicios e lnstituciones jurisdiccio-
nales incorporados al Programa.

NOmero de personal de los laboratorios miem-
bro de la RENALOA capacitado en la metodalo-
gia oficial.

Listado de asistentes a los cursos de capacita-
cién en verificacion de Buenas Practicas de Ma-
nufacluras para establecimientos elaboradores de
alimentos fibres de gluten.

Cantidad de muestras de alimentos analizadas
en todo el pais

Nimero de establecimientos fiscalizados.

Otros a establecer en conjunto con las jurisdic-
ciones.

Oficina Nacionat de Control Comercial Agropecuario
PRODUCCION DE GRANOS Y OLEAGINOSAS
Resolucian 6590/2007

Autorizase el pago de compensaciones solicitadas en el marco del mecanismo creado por
la Resolucidn N* 9/2007 del Ministerio de Economia v Produccién.

Bs. As., 29/11/2007

VISTO el Expediente N° $01:0443097/2007, def Registro det MINISTERIO DE ECONOMIA Y PRO-
DUCCION,

CONSIDERANDO:

CQuz por la Resolucitn N° 9 de fecha 11 de encro de 2007 del MINISTERIO DE ECONOMIA
¥ PRODUCCION s¢ cred un mecanismo destinado a olargar compansaciones al consuma
inferno a traves de los industriales y operacores que vendan en el mercade interno productos
derivados del trigo, maiz, girasot y soja.

Que mediante Resolucion N° 378 de fecha 17 de enero de 2007, modificada por fas Resolu-
ciones Nros. 674 de fecha 24 de enero de 2007, 11 de fecha 9 de marzo de 2007 y 339 de
fecha 10 de abril de 2007, fodas de la OFCINA NACIONAL DE CONTROL COMERGCIAL
AGROPECUARIO, se establecio &t procedimiento para la determinacion de la compensacion
para la indusirializacién de trigo destinade al mercado interno implementado por la citada
Resolucidn N° 9/07.

Que la referida Resclucion N° 378/07 y sus madificatorias fjaron los parametros para la de-
terminacian y pago de las cemespondientes compensacionaes.,

Que resuitan beneficiarios tos molinos harineros, usuarios de molienda de trigo y productores
de trigo.

Que en tal marco se presentaron las solicitudes por los molinos harineros de trigo, cuyos
Nombres o Razon Secial, Expediente, Clave Unica de ldentificacion Tributaria (C.ULT.) v
Clave Bancaria Uniforme (C.B.\.) se detaifan en el Anexo que forma parte de la presente
resolucion.

Que las solicitudes presentadas que se detallan en el mencionado Anexo, fueron liquidadas
de conformidad con lo establecido en ia citada Resolucion N° 378/07 y sus medificatorias.

Que el Area de Compensaciones tie fa citada Oficina Nacional evalud las presentaciones
efectuadas de acuerdo a la normativa vigente, conforme surge de los informes técnicos obran-
tes afojas 2, 30, 49, 76, 91y 104,

Que asimismo, fa Coordinacion del Area de Compensaciones de la OFICINA NACIONAL DE
CONTROL COMERCIAL AGROPECUARIO interving favaorablemente & fojas 1, 29, 48, 75, 80
y 103 respectivamente.

Que en el caso bajo andlisis v, respecto ¢e la Resolucion N® 145 de fecha 7 de septiembre de
2007 det MINISTERIO DE ECONOMIA Y PRODUCCION, corresponde manifestar que a folas
28,47, 74, 89, 102 y 117 lucen agregados los informes respectivos correspondientes a las
firmas MOLINO NUESTRA SERNORA DE tUJAN SH., MOLINOS TRES ARROYOS S.A.,
0.5. 5.A.. S.AC.l. FRANCISCO CORES LTDA. vy MOLING CHAGABUCO S A respectiva-
mente, dando cuenta del cumplimiento de los exiremos requeridos por Ja norma citada prece-
dentemente.

Que la Coordinacién Juridica de la OF ICINA NACIONAL DE CONTROL COMERCIALAGRO-
PECUARIO no ha presentado obieciones a la continuacion del tréamite.

Que por ello resulta procedente aprabar las seficitudes correspondientes a las presentacio-
nes que se detallan a fojas 118, que no han merecido observaciones o que, formuladas,
fueron debigamente cumplimentadas.

Que, en consecuencia, correspende proceder a autoiizar el pago de las compensaciones
sclicitadas conforme los montos verificados en los informes técnicos mencionados y que se
encuentran detallados en el Anexo que forma parte integrante de la presente medida.

Cue la Direccidn de Legales del Area de AGRICULTURA, GANADERIA, PESCA Y ALIMEN-
TOS dependienie de la Direccion General de Asuntos Juridicos det MINISTERIC DE ECO-
NOMIAY PRODUCCION, ha tomado la intervencién de su competencia.

Qe el suscripto es competente para dictar €} presente acto administrativo en virtud de las
facultades conferidas por el Decrato N° 1067 de fecha 31 de agosto de 2005 y por la Resotu-
cién N° 9 de fecha 11 de enero de 2007 del MINISTERIO DE ECONOMIA Y PRODUCCION.

Porello,

EL VICEPRESIDENTE

DE LA OFICINA NACIONAL

DE CONTROIL. COMERCIAL AGROPECUARIO
EN EJERCICIC DE LA PRESIDENCIA
RESUELVE:

Articule 1° - Apruébanse las compensaciones solicitadas por los matings harineros de trigo gue
sa detallan en el Anexo gue forma parte integrante de la presente resolucion, las que ascienden a la
suma lofal de PESOS CINCO MILLONES DOSCIENTOS CINCUENTA MIL OCHOCIENTOS SETEN-
TAY NUEVE CON TREINTAY NUEVE CENTAVOS ($ 5.250.879,39) por los motivos expuestos en fos
considerandos precedentes.

Art, 2° — Autorizase el pago de fas compensaciones consignadas individuaimente a los benefi-
ciarios mencionados en el Anexo que forma parte integrante de la presente medida, et que asciende a
la suma total de PESOS CINCO MILLONES DOSCIENTOS CINCUENTA MIL OCHOGIENTOS SE-
TENTAY NUEVE CON TREINTAY NUEVE CENTAVOS ($ 5.250.879,29) por los motivos expuestos en
los considerandes pracedentes.

Art. 3° — Comuniquese, publiquese, dése ala Direccion Nacional del Registro Oficial y archivess
— Jorge Arlungo.
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Subdireccién General de Recursos Humanos
ADMINISTRACION FEDERAL DE INGRESOS PUBLICOS
Disposicion 389/2007

Finalizacion de funciones y designacién de Jefaturas Interinas en el ambito de la Direccion
Téchica.

Bs. As., 22/11/2007

VISTO ias Actuaciones SIGEA Nros. 12110-110-2007 y 12110-105-2007,
CONSIDERANDO:

Que por las mismas, los agentes Eduardo Carlos FERREIRA y Margarita Dominga AGUILAR
salicitan &l relevo de las funciones que les fueran asignadas oportunamenie en el caracter de
Firma Responsable Interino y de Jefa de la Division Técnica del Departamento Técnica de
Exportacign de la Direccion de Té&cnica, respectivamente.

Que la citada Direccion accede a lo solicitado y propane dar por finalizadas funciones y
designar a diversos agentes para desempefarse en el caracter de firmas responsables v ge
Jefes Interinos de diversas unidades de estructura de su jurisdiccion.

Que cabe introducir las madificaciones que tal situacion implica.

Que por lo expuesto y en virtud de lo establacido tor el articulo 2° de la Disposicion N° 147
(AFIP) del 25 de abril del afio en curso, sorresponde asignar a los agentes Margarita Domin-
ga AGUILAR y Ricardo HASENBALG, la Categoria C.T.A.-02 y a la Licenciada Débora Judith
SEPIURKA la Categoria C T.A.-04, con funcicnes acordes & la misma, del Cuadro de Orde-
namiento de Cargos previsto para el personal comprendido en el Convenio Colectivo de Tra-
bajo N° 56/92 “E” - Laudo N° 16/92.

Que sobre el particular, destacase que el agente HASENBALG ha prestado su expresa con-
formidad de cumplir las furciones de menor jerarquia que se proponen, de acuerdo ¢on lo
dispuesto en el Articulo 26 del citado Canvenio Laberal.

Que la asigracion y la finalizacion de funciones de que se trata encuadra dentro de los térmi-
nes previstos por ios articulos 89 y 90 del Convenio Colectivo de Trabajo N° 56/92 'E” - Laudo
16/02.

Que el prasente acto dispositivo se dicta en el marco de |2 excepcion de lo dispuesto en los
Decretos Nros. 491 del 12 de marzo de 2002, 601 de! 11 de abril de 2002 y 577 del 7 de
agosto de 2004, otorgada mediante Decreto N® 1322 de fecha 26 de octubre de 2005.
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Articulo 1°.- Solicitar al Poder Ejecutivo Provincial que, a través de las areas

correspondlentes informe. a esta Camara Leglstatlva lo 51gu1ente

1. Detalie la cantidad de enfermos celiacos "de la Provincia en la actualidad,
-discriminado por; -

a) Nifos, adoiescentes y adultos
b) ciudades y localidades.

2: Informe confoimacion del Consejo Adminisirativo'y pormenores acerca de las
acciones concretas que se llevan a cabo en virtud de los objetivos establecidos en
el articulo 2° de Ia Ley territorial 366;

" 3. informe detallado sobre la partida presupuestarla del afio 2007 asignada a los
fines de estimular dentro de los planes de dacion de alimentos, que implementa el
Estado Provmc:a! destmados especxflcamente ala compra de alimentos libres de
gluten, para atender las nece5|dades espec;ales de comedores escolares e

: mstltumones afines que contengan nmos cehacos
4. informe sobre ta cantadad de mstltumones publicas de fa Provincia (escuelas,
guarderias infantiles, comedores escolares. y asociaciones sin fines de lucro) que
tienen, ‘en su grupo de comensales a personas afectadas por la mencionada
patologia;

5. informe sobre la cantidad de Hogares para la Tercera Edad dependientes del
Estado Provincial que contienen enfermOS celiacos.

Articulo 2°.- Registrese, comuniquese y archivese,

DADA EN SESION ORDINARIA DEL DI'Aw 3 DE ABRIL DE 2008.

RESOLUCION N° Q fé 6 /08.-

CARLOSG.FER NANDEZ
AJC Direccion

e T T . informacion Parlarnfmtafia .
T T Poder LegaskW
e e 7
/ ""AV e e e e i e — * '/.'
— = =
R CaTlos D. BASSAN
MARTIN A. BN CHiEME : Vicegobemador
Secretario Legislativo. Presidente del Poder Legislativo

Poder Leshlati"“




PROYECTO PILOTO DE PESQUISA
(SCREENING) PROVINCIAL
DE ENFERMEDAD CELIACA EN
POBLACION PEDIATRICA

Investigador Principal
Dr. Christian Boggio Marzet

Co-Investigadores
Dr. Patricio Kenny - Dr. Néstor Litwin

Lugar de redlizacién
Provincia de Tierra del Fuego, Antartida e Islas del Atlantico Sur

Poblacién en estudio
Alumnos de 1° grado de escuelas piblicas y privadas.

Coordinacién
Ministerio de Salud del Gobierno de Tierra del Fuego

Asesoramiento
Seccién Gastroenterologia Pedidtrica
Departamento de Bioestadistica.
Hospital de Clinicas. Facultad de Medicina.
Universidad de Buenos Aires.



| RACIONALIDAD DEL PROYECTO Kt
La Enfermedad Cellaca (EC) es una enteropatia autoinmune provoé e g
por la ingestion de gluten proveniente de cereales en individuos
genéticamente susceptibles. La EC estd asociada con alelos DQ2/DQ8S
provenientes del sistema mayor de histocompatibilidad {HLA) y la misma

se autoperpetia en presencia del glufen en la dieta.

Para sustentar la postura de que un screening active en bulsqueda de
casos de EC es una politica claramente justificada, revisamos los
lineamientos de la Organizacidn Mundial de la Salud [{OMS) para
recomendaciones de screening masivo de enfermedades y de esia
manera establecer si la EC satisface estos criterios.

Criterios de la OMS para screening masivos

1- La deteccidn temprana de la enfermedad podria ser dificultosa sobre
una base clinica.

2- La enfermedad debe ser un frastomo frecuente el cual cause una
morbilidad significativa en la poblacidn general.

3- Los test de screening deben ser altamente sensibles vy especificos para
la enfermedad en cuestion.

4- Bl fratamiento para la enfermedad debe esiar disponible.

5- Si no se reconoce o advierte, la enfermedad podria resultar en
complicaciones severas dificiles de manejar.

Criterios de la OMS aplicables a Enfermedad Celiaca

1- DETECCION TEMPRANA :

La EC puede manifesiarse en un amplio rango de presentaciones que
van desde el tipico sindrome de malabsorcién (diarrea cronica, pérdida
de peso y distensidn abdominal] hasta un espectro de sinfomas que
pueden afectar potencialmente cualguier érgano o sistema del cuerpo.
Como la EC es usualmente atipica o incluso clinicamente silente, la
mayoria de los casos permanecen sin diagndstico por muchos anos y
expuestos al riesgo de complicaciones d largo plazo.

2- PREVALENCIA

Los andlisis de Ia codistribucion mundial de los dos componentes (HLA vy
cereales) involucrados en la patogénesis de la EC muestran una amplia
distribucion de la enfermedad, tanto en regiones donde la EC es
descripta como un frastorno frecuente (Europa) como en dreas donde la
enfermedad ha sido histéricamente considerada  infrecuente  (EEUU).
Estudios epldemioldgicos recientes demuestran que tales dreas “libres de
FC" en redlidad tenian un gran nimero de casos subdiagnosticados,



aporiando de esta manera evidencia de que la EC es und del
enfermedades genéficas mds frecuentes de la humanidad. Tanto)
sintfomas tpicos como los atipicos si no son diagnosticados a tiermy
pueden conducir a complicaciones ireversibles, incluyendo detencion
del crecimiento, osteoporosis, enfermedades autoinmunes Y neoplasias
intestinales.

3- TESTS DE SCREENING

Al demostrar que Ia presentacion  clinica de lo EC es mucho mas
heterogénea de lo! que previamente s& habia descripto, se han
desarrollado en los Ultimos 15 afios tests de screening especificos. H
descubrimiento de la transglutaminasa fisular como el autoantigeno
especifico de la resppesta inmune en la EC, junto con &l rol primordial de
los HLA DQ2/DQ8 eni la patogénesis de la EC, llevaron al desarrollo de
nuevos algoritmos diagndsticos que alcanzan en la actualidad una

sensibilidad y especﬁfﬁcidad cercana al 100%.

4- TRATAMIENTO ‘

La EC es la Unica enire las enfermedades autoinmunes en la cual esid
disponible &l Trotamibnto. Como la patogénesis de la enfermedad esta
relacionada entre los genes (HLA y no HLA} ¥ factores ambienfales
conocidos {(gluten que cortienen cierfas harinas) que desencadenan el
proceso autoinmune, la piedra angular del tratamiento es una diefa
estricta libre de gluten. E iratamiento diefoterdpico estd asociado con
una rapida mejoria ;in’fomdﬁco y mejoramiento de la enteropatia en el
transcurso de meses, o cual provee una confirmacion diagndstica

adicional. !

5 COMPLICACIONES

Al aportar un rol determinado al gluten como causa de autoinmunidad,
la EC representa; €l Unico ejemplo  de enfermedad mediada
‘numnolégicamente en ia cual el diagndstico femprano y el tratamiento
dietético pueden pﬁevenir sus complicaciones severas € incluso mortales.
Los pacientes con EC sin diagndstico y sin fratamiento, asi como aquellos
diagnosticados en !gs#odios tardios de la vida, fienen und morbilidad v
mortalidad aumenigda en relacion a condiciones asociadas. Desde el
momoenio en que la EC esun trastorno multisistémico, estos pacientes s&
encueniran en riesgio de padecer und enfermedad cronica que conlleva
a detencion de!! crecimiento, infertilidad, frasfornos de! sistema
esquelético Yy deschollo de neoplasias. Estos pacienfes incrementan de
esta manera |os costos en salud dado gue requieren de la atencién de
multiples especiciisﬁos y una gran cantidad de estudios de laboratorio
que deben redlizarse hasta que se llega a un correcto diagnédstico. El
porcentdje de moJolidod es signiﬁcaﬁvomen’re mayor a cualquier edad
en pacientes celiacos no fratados.




Consideraciones

sCumple la EC con los criterios de la OMS para screening masivo?  HraTee®

Absolutamente, se cumplen los cinco criferios mayores para screening
MASIVO.

sPor qué hacer screening para EC?
Se sabe que, Incluso; sin un andlisis costo-beneficio, al existir un Mayor
conocimiento de la enfermedad junto con un bajo umbral de testeo
seroldégico  enconfraremos  un gran porcentaje de la “sumergida”
poblacion del icebefg de la EC. Debido a la alta morbilidad gluten-
dependiente relacionada con la EC no fratada y la demora con la cual
los pacientes con EC son comectamente diagnosticados, los screenings
seroldgicos estén justiﬁcodos para prevenir costos sociales y personales y
para mejorar a calidad de vida de una gran cantidad de individuos

afectados potencialmente por la EC.

sQuiénes deberian ser parte del screening?

la necesidod de un screening masivo en la poblacién  general
dependerd de los resultados de un andlisis costo-efectivo. El mejor
abordaje epidemioldgico  pard buscar EC involucra un proceso
sistemdtico buscondg en aquellos pacientes en los cuales los sintomas
y/o condiciones conocidas estén asociadas a EC.

Lo utilizacidon de un momenio en la vida del nifio en la cual se producen
cambios significativos como podria ser el comienzo de la escolaridad
primaria {comienzo de 1° grado) representaria un evento importante
oara la deteccion de EC en forma rufinaria.

RESUMEN

La EC und ofec‘frc:cién muy comin en Europa y EEUU, con unhd

prevalencia esﬂmbdo de un 1% de la poblacion generdl.

« En la RepUblica Argentina, la prevalencia de la EC es de 1 caso cada
150 personas en poblacién adulta joven.

« Fl diagnéstico esiun desafio clinico. Existe disponibilidad de tests de
screening serolégicos especificos y sensibles.

e [Existe un fratamignto disponible para la enfermedad (dieta libre de

gluten). i '
e SilaECnose trata, puede desarroliarse complicacionss ireversibles.

i
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1 FACTIBILIDAD DEL PROYECTO

La deteccién de individuos con EC por screening resulta un MERs
sencillo, racional, factible vy econdmico para  aplicar en
poblacionales. Dado gue la EC en su forma de presentacion simula un
iceberg donde sdlo el 20% de la poblacion afectada manifiesta sinfomas
atribuibles a la enfermedad., este méfodo masivo de deteccidon permite
detectar el 80% de la poblacion asinfomatica que padece ia
enfermedad y que no consulta, generando complicaciones, COmMo lo
dicho anteriormente, que conlleva a un aumento de gastos en salud.

Segun datos del INEDEC existe un fofal de 101.079 habitantes en 1a

Provincia de Tierra del fuego, Antartida e Islas del Atlantico Sur distribuidos
de la siguienfe manera:

Antartida 163 habitantes
Rio Grande 550131 hobi’fqn’res
Ushuaida 45,785 habitantes

De esta poblacién, 2.748 habitantes cursan el 1° ano de Educacion
General Basica (EGB) siendo 1.391 varones y 1.357 mujeres. Del universo
de personas que cursan 1° EGB el subgrupo de nifios enfre 5y 7 anos
corresponde a 2.492 nifios distribuidos en 1.26% varones y 1.223 mujeres.
De estos individuos el 70% presenta algun fipo de cobertura social.

En resumen, Ia pobl?c:cic’m pofencial en estudio seria de 2.492 ninos entre 5

y 7 anos. 1_

FECURSOS- COSTOS OPERATIVOS

Se realizd la esﬂmdc:ién de costos del estudio para las determinaciones
del panel de Gn’ricd:erpos (ATtG IgA Y dosaje de IgA sérical.

1)Costo de 2.492 dépterminociones: 2 o !
Panel de Anticuerpoes: $ 20-por deferminacion + Eﬁﬁ—:ﬁz
Costo total: { $4PBH 62.660 $AS « o

2)Honorarios del Bibestadigrafo
(Manejo y procesa iento de datos): $ 500.-

(4%ie

1

3)Honorarios Extragcionisias: $ 1988 A CAN AN,

4) Libreria (papel A4, cartuchos impresoras, etc) $ 300.-

5}Costo del transporte 2.492 muesiras a Bs As: $ a confirmar

TOTAL | §gira ©3.460




R R Tt

e i

o o ey L

rEn Sintesis

s Por qué redlizar una pesquiza de EC en Tierra del Fuego¥?

e Porque no existeh datos de prevalencia de EC en poblacion
pedidtrica en la Republica Argentina. '

« Porque se trata de la enfermedad autoinmune mds frecuente en la
poblacion que ﬂen:e un tratamiento especifico.

« Porque se lograria un diagndstico precoz evitando complicaciones de
la enfermedad.

e Porgue Tiemra del Fuego seria el primer grupo poblacional con
prevalencia demostrada de EC en poblacion pedidtrica en el pais.
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This docrment presents the official recommendations of the Amerian Gastroenterological Association (AGA) on Celiac Sprue. It was
approved by the Clinical Practice and Bradtice Economics Committee on September 23. 2000, and the AGA governing board on

November 12, 2000.

Creliﬁc sprue is a life-long inflammatory condition of

the gastrointestinal tract thac affécts the small in-
testine in genetically susceptible individuals. The prev-
alence in Northern Europe is“appn';)ximately 1:300,
whereas in the United States it occurs less frequently. A
small incestinal biopsy is mandatory to confirm che di-
agnosis. Treatment involves a strict glﬁcen—&ee diet that
excludes wheat, rye, and barley and chat should be su-
pervised by a dietician. Follow-up is important because
of potential long-term complications.

Introduction

The objective is to define celia}' sprue, document
the prevalence, and summarize available therapy.

Celiac sprue or gluten-sensitive enteropathy 15 4
chronic malabsorption disorder of the small incestine
caused by exposure to dietary gluten in genetically pre-
disposed individuals. The condition is characterized by
villous atrophy, a lowering of the villpus height to crypet
depth ratio (normal, 3=3:1), an increase in intraepithclinl
lymphocytes (normal, 10-30 per 100 epithelial cells),
and extensive surface cell damage and infileration of the
lamina propria with inflammarory cells. There are a wide
ra.nge.‘ of presentations from asympt matic through fa-
“tigue, and vague abdominal symptoms, weight loss, and

diacrhea to frank malabsorption with steacorrhea. Both

the symptoms and abnormal smalt;incestinal mucosal
morphology resolve on removal of gluten from che diet.

Epidemiolcgy

The age of presentation andjprevalence of celiac
sprue have alrered over che last 30140 yearts. The. con-
dition was previously thought to be a disease of child-
hood. However, adult presentation is increasingly com-
mon and celiac sprue can occur at any age.

The prevalence in different counr:\ries ranges widely.
Several European studies have rece tly revealed values
berween 1:152 to 1:300 in cou-ntrits that include Ire-
land, the United Kingdom, Traly, ag‘}d Sweden, Previous
fAgures from the United States suggesied that che con-

dition affected 1:6000, however, a rdcent study involving
|

serclogic screening of blood donors suggested that this
figure is more likely ro be 1:250.

In 1997, Maki and Collin suggested the concept of che
“celiac iceberg,” the majority of cases going clinically
undetected wich eicher “silent” or “latens” disease. Silent
celiac sprue refers to those with celiac sprue bur without
any symproms, and latent celiac ‘sprue to individuals
with a normal small intestine on a:normal diet but who
cicher in the past or in the future witl develop morpho-
logic changes responsive to gluten withdrawal.

Gluten Dicke reported that the alcohol sotuble frac-
tion of wheat gluten rermed gliadin is the toxic fraction
contained within wheat. It was subsequently shown thar
the eguivalenc fractions of tye (secalins), barley (hor-
deinsy, and possibly ocars (avenins) exacerbacted celiac
sprue. Several recent studies have indicated chat a mod-
erace arount of oats is not harmful in individuals wich
either celiac sprue or dermatitis herpetiformis. Care
should be exercised because the majority of commercially
available oat Hour is contaminated with wheat gluren. It
s therefore currenc practice usually to advise against the
use of oats in the diet of gluten-sensitive subjects.

Genetic Predisposition

Celiac sprue is an HLA-associatéd condirion, the
primary association being with major hisrocompatibilicy
complex class II alleles DQA1*0501 and DQB1*0201.
This may be in ¢is in DR3-positive individuals with the
DQA and DQB alleles on the same chromosome. Alter-
natively, they may be in trans in DR3, DR7 heterozy-
gotes, in which the DQA and DQB alleles are on differ-
ent chromosomes. In Scuthern Europe, there is a smaller
group of i_ndiv'iduais with susceptibility who are DR4,
DQ8 heterozygotes.

Pathogenesis

Ctg_:fent evidence suggests that small intestinal
gluten_se?isitive T cells recognize gluten-derived peptide
epicopes when presented in associacion with DQ2. The
activation by the gluten of the T cells produce the
observed damage to the small intestinal villous archicec-
rure chat occurs in celiac sprue.
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Clinical Features

Adult presentarion usually involves weighe loss,
diarrhea, lassitude, and anemia. Children Frequent[y
present with failure to thrive, vomiting, diarrhea, muscle
wasting, signs of hypoproteinemia including possibie
ascites, and general itricability and unhappiness.

Patients may present at any hospital department wich
associated conditions. Oneimportant example is insulin-
dependent diaberes mellitus, in which 6989 of suf-
ferers have concomitant celiac sprue. Other conditions
include cerebra] calcification, Sjégren syndrome, and thy-
roid disease. The diagnosis should be considered with
unexplained foljc acid, iron or B 12 deficiency, reduced
serurn albumin, osteoporosis, and osteomalacia, Qther
presentations may include. failure to grow in children,
infertilicy, or recurrent miscarriage.

Dermaritis herpetiformis deserves special mention be-
cause it can be considered an e€xtraintestinal manifesta-
tion of gluten-sensitive enteropachy. This manifests with
a pruriric, blistering rash. The diagnosis depends on the
demonstration of granular immunoglobulin (Ig) A in un-
involved skin. Treacmene involves dapsone and 2 gluten-
free diet, which, if strictly adhered to, ﬁ-equenriy allows,
after a period of 6 months, for dapsone ro be withdrawn,

Serologic Markers

The main role of these (eSS 1§ [0 screen patients
who have nonspecific SYmptoms ot an assoctated condi-
tion such as insulin-dependent diabeces mellitus. IgA
antiendomysial antibodies are currently the best sero-
logic test for celiac Sprue with a sensitivity of 979
100% and specificity of 989-.990. Because 2%—3% of
individuals with celiac sprue have selective IgA defi-
ciency,. IgA levels should be measured. Alcernarively
quantifying antigliadin antibody may be the best ap-
proach. Recently, the enzyme tissue transglutaminase has
been found to be che antigen for antiendomysial anti-
body. This has allowed the development of a tissue
transglutaminase enzyme-linked immunosorbent assay,
which is reported to have 2 sensitivity of 95% and
specificity of 949%. The sensitivity of these assays in
certain commercial laboratories may not be as high as
published from research centers.

Disorders of Bone Metabolism

Osteomalacia is wel] recognized and responds to
calcium and vitamin D supplementation. Bope pain,
pseudofractures, or deformity may occur, and the finding
of a raised serum alkaline phosphate with normai calcium
and phosphate levels may be presenc.

AMERICAN GASTROENTEROLOGICAL ASSOCIATION “1s2%.

Osteopenia and OSIEOPOIosis are common features.
Bone mineral density is almost always reduced. Osteo-
porosis carries a significant fracrure tisk, and thus dual
energy x-ray absorptiometry (DEXA) screening of celiac
Sprue patients is important and now recommended.
DEXA scans suggest osteoporosis if the T values ob-
tained are less than 2.0 standard deviations below the
mean values for comparable age-matched controls. If
osteoporosis is found, strict adherence to a gluren-free
dier should be confirmed. This may provide an indication
for consideration of a repeat small inrescinal biopsy in
those already treated because It suggests possibie poor
dietary compliance. Treatmenr may comprise hormone
replacement therapy in postmenopausal'women, biphos-
phonates, or calcitonin. Dietary calcium supplementa.
ton up to 1500 mg/day has been recommended. Smok-
ing should be discouraged and exercise advised.
Monitoring by repear DEX A scanning after a year allor
an estimate of che rate of change of bone mineraf density.

Spienic Atrophy

This occurs in celiac sprue. It has been suggesced
that preumococcal immunization be administeced, al-
though whether this should be advocated for all celjac
Sprue patients is unknown.

Diagnosis

The mainstay of diagnosis of celiac sprue is a
small intestinal biopsy specimen, which is usually taken
at endoscopy. Ac leasc 3 biopsy specimens preferably
should be taken with “jumbo” forceps from the distal
duodenum. Some individuals, especially pediacricians,
use a dedicated Watson or Crosby capsule. The charac-
teristic changes involve damage to the normal villous
morphology with decreased villous height to crypt -
depth, decreased epichelial surface cejl height, and in-
creased lymphocyric infiltration of the mucosa.

The generally accepted diagnostic criteria are thac
there should be ap abnormal smalj intestinal mucosa
while individuals continue to take a gluten-conraining
diet. There should then be unequivocal improvement in
villous architecture on 2 tepeat small incestinal biopsy
procedure after some months on a gluten-free dier with

and if there has been no Improvement in the small
intestinal mucosal morphology, the original diagnosis
should be questioned, However, many gastroenterolo-
&ists do not take g follow-up biopsy specimen and the
cost-effectiveness of this approach has not be demon-
strated. Most clinicians do not underrake formal gluten
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Table §. Research Priorities Identified at the Sth
International Sympcsium on CD

Area of research

Searching for the CD genes

Deveioping a vaccine against CB

Who, when, and how to screen for CD

Engineering gluten-free grains

Gaining more insight on CD pathogenesis

Developing noninvasive, fast, and refiable tests ffor the

diagnosis and folfow-up of CD )

Web information i
hitp://www celiaccenter.org |
http:/ vww .nowheat.com/gifx/nowheat/index. htm
http://www.niddk.nih.gov/health/digest/pubs/celiac/index.htm
http:/ Swww. fastJane net/homepages/thodge/arcmve shtml

lymphoma, refractory sprue, and ulcerativg jejunicis. Pa-
tients with CD in whom the lack ofcomaiihnce toa GFD
has been ruled our belong to the refractory sprue cate-
goryv. An aberrant clonal intraepithelial T-cell population
¢. be found in up to 75% of patients with refractory
sprue, a condirion that is currently classified as cryptic
enceropathy-associated T-cell lymphoma.t!® These pa-
tiencs typically undecgo pharmacologic |cherapies, in-

cluding creatment with steroids!'®!? of immunosup-

g

pressants, such as azachioprine
patients do not cespond to these rrearments, the uleimate
creatment is total parenteral nucrition. None of chese
therapies have been subjected o rigorous controlled
studies. =0 : _

In young children with villus arrophy whose symp-
roms do nor respond to a gluten-free dier, diseases that
must be considered include tufting enceropathy and
other congenital ultrastructural abnormalicies of the en-
rerocyre, 2 unrecognized chronic giardiasis, and autoim-
mune enteropathy. ;

For a more comprehensive overview jon refractory
s the reader is referred to a recercly published

review. 122

Future Directions

A multidisciplinary research efforr to understand -

the pathogenesis of CD is currently taking place world-
wide. This effort is fueled by the appreciation thar CD
represents a unique example of an auroimmune disease in
which the environmental factor(s) that induce che im-

mune response has been identified. Therefore, sciencists
view CD as a model to rackle key questions on the
pathogenic mechanisms involved in other autoimmune
diseases (i.e., mulciple scelodis, diaberes mellitus, rheu-
martoid archricis, erc.) whose environmenzal triggers are
still unknown. Future directions in CD research (Table
5) have been clearly identified and were recencly dis-

and cyclosporine. e Jf.
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cussed both at the 9ch International Sympo i
that was held on August 16-13 in Balcima

the first World Congress of Pediatric Gastrost B

Heparology, and Nutritioa in Boston.!24 Althougrfl some
of these goals are in an advanced state of developmeat
(i.e., engineering gluzen-free grains), others {i.e., the
search for the CD genes) are excremely challenging and
will require an inrernacional cask force to generate mean-
ingful daca. Nevertheless, the appreciation that CD is not

a disease confined in Europe but a global problem affect-

ing continents such as Norch and South America, Alrica,
and Asia, where it was historically considered an ex-

cremely rare condicion, is catalyzing the sciencific atten-

rion of new generations of i investigators who will surely
help achieve these cha‘lengmg targets.
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example, the relative risk of developing a lymphoma
complicacion was reporred to be as high a‘? 30-100,33.104
whereas an ongeing case-control mulricenter [ralizn
scudy investigating rthe prevalence of CD in patients with
lymphoma seems to indicate only a slight|increase in the
risk of this malignancy (odds ratic ~2) in comparison

with the general population.!®® Despite the high sensi-

rivicy of the serologic CID markers, the posicive predic-
tive value of these investigations decreases whea they are
used in the general population rather Fhan in at-risk
groups.'® The appropriare age to screen for CD alse
remains to be established, as well as whether periodic
repetivion of the screening would be required to rule out
a “late onset” gluten sensitization.'*” Because' of the
ethical implications of mass screening, the difficulties of
treating patients with apparencly silent CD should not
be overlooked. A recenr 5-vear followwu‘q study revealed
a 30% decrease in adherence to the GFD i‘n acienss with
screening-detected CD  compared with age-matched,

pital-decected CID cases.'o3 Wherever products con-
taining wheac flour represent the staple food, trearment
with a GFD is likely to interfere with quality of life,
especially in adulcs, and it has been shown chat adults
with CD undergoing long-term trearment fail o artain
the same degree of subjective health as che general pop-
ulation.t%? ' : '

Finally, mass screening for CD will {depend on che
results of comprehensive, well-performea:i cost-effective-
ness analyses. Currently, che “best buy” approach to the
submerged portion of the iceberg of undiagnosed CD
seems to be a svstemic process of case fnding, as sug-
gested by a recent study developed inja primary care
secting in central Bogland.''® By simply investigaring
ac-risk subjects, e.g., those with anernia, fatigue, thyroid
disense, dizberes, or a family histery of! CD, Hin er al.
observed a 4-fold increase in thé number pf €D diagnoses

ing a 1l-year period.’*® Increased alTvareness of the
excraintestinal manifestations of CD, coupled with a low
threshold for serolegic testing, uncovers & large portien
of che submerged iceberg.''? !

i
Why Early. Diagnosis Is Important

Qur better understanding on the; pathogenesis of
CD? and che observation char CD patien{ts'_risk of devel-
oping autoimmune diseases'! and intestinal lympho-
mas®13? is proportional to the time of exposure o gluren
suggest chat prompt diagnosis is crucial to minimize if
not prevenc serious complications. Based on epidemio-
logic dara; it might be hypothesized char if CD develops
early with rypical gastrointestinal symproms, prompt
diagnosis and chuzs timely prescription of a GFD dre more
likely. If, on the other hand, symptoms are acypical or

vRalRUENIERULLaTY Vol 12U, NO, 3

& g0

te diffi-

these subjects, exposure to gluren will congioftabas
prolonged pericd, wirh a subsequent increase {EEHR
of complicaticns. "

The Treatment

Toral lifelong aveidance of gluren ingestion re-
mains the cornerstoné treacment for the disease. The diet
requires ongoing educarion of patients and cheir families
by both doctors and diericians. Regional CD support
groups ate instrumencal sources of informarion and sup-
port. One of the major concroversies in the treacment of
€D relates to the amount of gluten allowed in the diet of
CD patieats. The Nacional Food Auchority has recently
reviously, <<0.02¢%

gluren was considered gluren-free, but glursn-free now

adefined the term “glucen-free.”

means no glucen, and <0.02% is currencly labeled “low
glucen.” However, the stringency of gluren restricrion
{(zeto tolerance versus low gluten ingesrion) is an issue
that is far from being resolved because opinions differ
among scientists and CD support groups worldwide.
These controversies are actributable to a lack of solid
scientific evidence for a threshold of gluten consumprion
below which no harm occurs. The gliadin fraction of
wheat gluten and similar alcohol-soluble proteins (pro-
lamins) in other grains are the environmental factors
responsible for the development of intesrinal damage.
Prolamins are found in a variety of widely used grains
(Table 4). Therefore, products labeled "wheat-free” are
not necessarily glucen-free. They may concain gluten as
well 25 other grains that ate not allowed. Whear, rye, and
barley are the predominant grains containing roxic pep-
rides. Both in vivo challenges and in vicro immunologic
studies supporr the possibilicy that oats (once considered
coxic for CD patients) can be ingested safely.'’ How-
ever, because of uncontrolied harvesting and milling
procedures, cross-contamination of oats with gluten is 2
concern. Triticale (a combination of wheat and cye);
kamut, and spelc''? (sometimes called farro) are also
roxic. Orcher forms of wheat are sen}oiina (durum wheat),
farina, einkorn, bulgur, couscous, and any form!\that
includes wheat in the name, such as whear germ, wheat
bran, whole whear, and cracked wheat. Foods made from
rye and barley are roxic. Malt is also toxic because it is a
partial hydrolysace of bacley prolamins. It may conrain
100--200 mg of bacley prolamins /100 g of malt.** In
general, an ingredient with malc in its pame {baclev
malt, malt syrup, malt extrace, malt Aavorings) is made
from barley.
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Table 4. General Guidelines for the CD Diet

DIAGNOSIS AND TREATMENT OF CELIAC DISEASE 647

Not allowed

Allowed

Wheats (Triticum family)
All forms, including
Wheat flour
Wheat germ
Wheat bran
Cracked wheat y

Spelt (farre, drinkle)

Semolina (durum wheat)

Rye (Secale cereale)
Triticale (wheatye hybrid)
Barley (Hordeum vuigare) and mait

Einkom wheat {Triticurn monacoccum)

Emmer wheat (Triticum dicoccon)
Couscous (endosperm of dusum wheat)
Kamut (Triticurn polonicurn)

Rice, wild rice
Corn (maize)

Sarghum
Miltet

Buckwheat (kasha)
Beans, peas, and bean flours
Quinoa

Potato

Soybean

Tapioca

Arnaranth

Teff

Nuts

Fruits

Mitk {chees2g?)
Pain meat

Fish

Egg

GCat {Avena sativa)®

2The coat of some cheeses may contain gluten.

bAwziting cefinitive scientific confirmation and regulation to avoid cross-contamination,

Gluten in Medications

Medicarions and viramin and mineral supple-
ments may also coneain gluten as an inactive ingredient.
The inactive ingredients of these products can be
changed by the manufacturers without warning because
there are no regulations on the formularion of inactive
drug components. Nebulous (questionabie) ingredients,
such as vegetable gum and modified food starch, can
contain glutea. All medicarions should be checked for
nebulous ingredients, especially if they must be raken for
a long period. It is imperative to know the lot aumber of
nonprescription medications when conracting the man-
ufacrurer for clacification of the inactive ingredients.

Prescription medications purchased through a phar-
macy come with an ingredient lisc on che package inserr.
However, different barches of medications may contain
different ingrediencs.

The limited expertise of health care professionals re-
garding celiac diet and the absence of federal regulations
for accurate food and drug labeling both represent sig-
nificant challenges for patients wich newly diagnosed
CD. Despite the efforts of celiac support groups, there are
stll no laws regularing gluten-free labeling in the
United States. The American Dietetic Association’s Na-
tional Center for Nutrition and Dietetics Consumer Ni-
trition Hotline at 1-800-366-1655 is a valuable source of
updared information on the treatment of CD. One of the
functions of the Consumer Nucrition Hotline is to refer

consumers and health care professionals to registered
diecitians who have expertise in special diseases. The
Copsumer Nurrition Hotline can aiso provide phone
‘numbers and addresses of companies wichin the food
industry to help clarify the ingredients of a given food
producr and how it has been processed.

Problems in Practical Dietary Management

Possible gluten contamination of products thac
are presumed to be gluten-free is a recurrear problem.
This cross~contamination can happen in farms where the
grains ate grown and harvested, in mills where grains are
processed into flours, or on food processing lines where
one line produces a food that includes gluten and the line
next to it produces a gluten-free produce. Contamination
might also occur in stores where grains are available from
open bins, in resraurants, at salad bars, or any place
where a variety of different meals are produced or differ-
ent ingredients come togecher. 14

Refractory Sprue

In a minoricy of adulr. patients, CD does nort
respond to treatment with a glucen-free dier. The most
likely cause of nonresponsiveness is conrinued gluten
ingestion, which can be voluntacy or inadvertent. Other
causes of nonresponsiveness that must be considered

include other food intolerance diseases {e.g., milk, soya),
pancreatic insufficiency, enteropathy-associated T-cell
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diagnostic test char could be used ar che| general practi-
rioner’s site would represent a great advance. The recent
report of a human tIG dot blor test based on the
detection of anti-tT(G antibedies in serum or in 1 drop of
whole blood®” opened new horizons for the diagnosis of
CD. These preliminary results show‘thaf: the rest seems
o be extremely sensitive (1009%) and redsonably specific
(965%). If these darta are confirmed, this ?:est holds greac

potenrial because 1t 1s quick (30 minutes) and inexpen-
sive, requires minimal handling, dnd in view of irs high
sensirivity and specificity could easily be incroduced into
the general pracritionet’s armory for ambulatory screen-
ing of CD.

Current guidelines for serologic@ diagnosis and
follow-up of GD. Because che guinea jpig~based (TG
FLISA has been only recently commergialized 2nd the
human-based tTG ELISA is scill experimental, serologic
diagnosis of CD still relies on che combiped use of AGA

~nd AEA assays. Interpretation of chese assays should -

ke into account the facc that AEA [can have false-
negative results in both IgA-deficient subjects and chil-
dren younger chan 2 years of age, whereas AGA (partic-
ulacly the IgG subclass) can yield false-ppsitive results in
gastrointestinal conditions other than) CD, including
cow's milk protein intclerance and pafasite infections.
Once a definicive diagnosis is established

(see below), use
of these serologic tests is recommended to verify com-
pliance wich the GFD, which should be evaluated on a
yearly basis or every time patients experience symproms
poséib.ly' related to gluten exposure. If| the preliminary
datz so far reporzed on the seasitivity and spaciﬁcit}: of
the TG ELISA (Table 3) are c_onﬁrmed on a large scale,
it is likely that chis rest will make che AGA and possibly
the ABA assays obsolete.
Algorithm for the definitive diagnosis of CD.

(yiven -the high sensitivity and specificicy reported for
me of the screening tools currently available (Table 3),
the ESPGHAN has recently proposed a revised CD di-
agnostic protocol” (Figure 4). Based jon these revised

Table 3. Sensitivity, Specificity, and Positive and Negative
Predictive Values of Serologic Screening Tests
Reported in the Literature for the Diagnosis of CD

Test Sensitivity  Specificity | PPV NPD
AGA 1gG 87100 42-98 20-95 41-88
AGA IgA 53-100 65-100 28-100  65-100
AEA 1gA® 75-98 96-100 98-10C  80-9%
Guinea pig {TG” 90.2 95
Human tTG? 98.5 a8

PPV, positive predictive vaiue, NPD, negative predictive value.
spatients older than 2 years. ‘ :
“gG + igA antibodies.

Data from references 132-138.
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History and clinical presentation eompatib] 5
Serological screening compatible with CDa
Histolegical findings compatible with CD,
Obvious clinical and serological response' to X PO
Subject > 2 years old ey
R/O other clinical conditions mimicking CD

| Definitive diagnosis of CD|

o B o

Figure 4, Revisea criteria for the diagnc{s;i:sT of CO proposed by thé
ESPGHAN. BT .

i

criceria, if the symproms (either typical or atypical) and
screening resulrs are suggestive, a single intestinal biopsy
followed bv'a favorabie response ro the GFD is sufficient
to definitely confirm zhe'diagnosi_s'_.(figure 4). Howeves,
toral villous atrophy, once considered the only histologic
finding compatible with a diagnosis' of CD, is now
considered only the extreme of 2 Ccontinuous specrru'm of
cissue damage that can be derected during-che acute
phase of che disease (Figure 5). Furchermore, che possible
pacchy characteristics of intestical damage® -and the
importance’ of correct orientation of the biopsy for ap-
propriate evaluation of the intestinal damage both add
furcher challenge to a conclusive fhisrolégic diagnosis
of CD.

Who Should Be Tested?

At-risk groups. Serologic testing is indicared for
subjects with symptoms suggestive of CD, as well as fer
chose with CD-zssociated diseases (Table 1). However,
small intestinal biopsies should always be perforred if
che clinical suspicion is strong, regatdless of the serology
cesules. Some ac-risk groups showing a particularly high
prevalence of associated CD (Figure G) deserve a spectal
mention: (1) firse- and second-degree relatives of parients
with CD: younger siblings can be checked at age 2 years
or earlier if CD is clinically suspected; (2) patients and
relatives of patients with type 1 diaberes'®® and patients
with immune chyroid or liver disorders; (3) patients wich
Sjsgren syndrome and other cdnn¢:¢;ive rissue diseases:
in a recent Finnish series, 5 (15%) of 34 patients wich
Sjsgren syndrome were found o have CD,}! although
ongoing infammation Was often present in the small
intescinal mucosa of pacients wichout CDO%; (4) subjects

. with eicher Down. or Turner syndrome; and (3) subjects

with selective IgA deficiency, who show a2 10-fold 1in-
creased risk of associated CD.*°2 In chese cases, the
screening test should be an IgG class antibedy, e.g.,
AGA 1gG or anti-rTG IgG.#¢
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Subtotal atrophy . |

P

Figure 5. Histoiogic grades of intestinal mucosa damage in patients with CD {courtesy of Dr. Karoly. Horvath),

A single negative resule of the serologic markers can-
not always rule out the possibilicy of CD on a lifelong
basis. This has been elegantly shown by a recent fol-
low-up study of 275 patients with type I diabetes, in
which only 2 of 9 patiencs found o have CD during a
G-year period had an AEA-positive test resulr ac the time
of diabetes onser, 193 '

Finally, we suggest thac serologic testing for CD
should be performed rouunely in people joining blood
donor groups. Because the celiac enceropathy often im-
pairs iron absorption, CD should be identified as soon as
possible in these subjects to avoid the onset of a sidero-
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Figure 8. Prevalence of CD in some at-risk groups. Dots represent the
prevalence found in different studies, and lines show the mean val-
ues,

penic anemia secondary to the combinarion of periodic
bleod drawings and cthe malabsorption condition typical
of the disease,

Case finding or mass screening? How to deal
wich the submerged pare of the celiac iceberg is currentiy
a macter of debate in cthe scienrific communicy, An
increasing number of experts is in favor of early, mass
screening of CD because cthis condition apparently fulilis
the requirements for a worthwhile screening program:
(1) ic is a2 common disorder causing significant morbidicy
in che general population; (2) early detection is ofren
difficult on 2 clinical basis; (3) if not recognized, the
disease can manifest itself with severe complications that
are difficult to manage (e.g., infertility, OSTEOpPOrosis,
Iymphoma); (4) there is an effective treacment, the GFD;
and (5) sensirive and simple screening tests are available,
€.g., the anci-tTG test. , :

However, several issues need further clarificarion to
correctly establish the cost/benefit ratio for CD screen-
ing. Although it is well established that patients wich
untreated CD may develop complications, the natural
hiscory of undiagnosed CD is currently unclear. Avail-
able studies have necessarily been limited to patiencs
with clinically diagnosed CD (i.e., the tip of the iceberg),
eventually leading to bjased estimace of the risks. For
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other factors (e.g., intestinal infecrions and nucrient in-
rakes) on the clinical presentation and, even more in-
triguingly, whether environmental variables can influ-
ence the prevalence of CD, therefore assessing the
fascinating possibility of primary prevention of this dis-
“order.

How to Diagnos’é Ccbh?

The diagnosis of CD is based on 3 key paramezers:

(1) case identification, (2) screening tests, and (3) defin- ‘

itive tests. These parameters have substantially changed
during the past 50 years, thanks to becrer understanding
of the clinical presentation of the disease and the advent
of more sensicive and specific diagnoscic tools and con-

firmarive tests.
The Past

Until a few decades ago, there was the general
perception that che clinical presentation of the disease
was quite uniform. Case identification was based entirely
on the search for symptoms such as chronic diarrires,
abdominal distention, and weighﬁ loss (or poor weight

gaid) occucring in young children a few months after the

introduction of solid food to their diet. To confirm
clinically suspected CD), unspecific screening rests aimed
at establishing the digestive/absorptive functions of the
proximal small intestine (i.e., glucose tolerance rest,
D-xylose test, fecal fat) were used. Given the lifelong
nature of the disease, in 1970 the European Society of
Pediatric Gastroenterology, Heparology, and Nutrition
(ESPGHAN) dicrated specific guidelines by identifying
3 CD diagnostic phases (Figure 3).%° To meet the crizeria
of the first phase, the presence of gastrointestinal symp-
toms compatible with CD, posirive resules of pathologic
screening tests, and confirmation of the diagnosis by
intestinal biopsy showing histologic evidence of flar mu-
cosa were required (Figure 3). Upon establishment on a

Biopsy " Biopsy Biopsy

v vV

Gluten ——
Symptt_)ms & ; e - . _ P
Screening tests
Intestinal mucosa Flat Normal Flat
Time (months) ' y Y

0 12 15
Phage 1 .2 3

Figure 3. CD diagnostie protocol proposed by the ESPGHAN In 1970,
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GFD, the clinical symproms had to resclve, resules of
screening tests had to return to within normal limirs,
and a second intestinal biopsy showing complete healing
of the histologic damage was recommended (phase 2)
(Figure 3). Phase 3 was then started by a gluten chal-
lenge with subsequent rerurn of symptoms, pachologic
screening test results, and intestinal damage (Figure 3).
The diagnosis was confirmed only if all the criteria fisted
in the 3 phases were completely satisfied.

The Present

Deveiopment of serologic tests. In the past
1015 years we have leacned that the clinical expression
of CD is more heterogeneous than previously thoughc 8¢
Beside che classical gastrointestinal form, a series of other
clinical manifestations of the disease have been described
thanks to the advent of innovarive serologic screening

‘tests, such as assays for antigliadin antibody (AGA) aad

antiendomysium aatibody (AEA). The combined use of
serum AGA IgG (good sensitivicy) and IgA (good spec-
ificity) resulred in a reliable screening rest for diagnosis
of CD.?* Based on the use of chis new tool, we have

* learned that the clinical presentation of CD is more

protean than previously thought, including previously
unrecognized arypical and asymptomatic forms (see
above). Moreover, these studies show that CD is not
limited to the pediatric population; the onser of disease
may occur during adulthood, after years of silent disease.

Because it has been demonscrated recently thar tTG is

the target of a specific autoimmune response (see be-
low),'* this enzyme has also been used to develop inno-
vative diagnostic rools. The routine use of the AEA assay
ts limired by elevated costs, time-consuming protocols
unsuitable for testing large numbers of samples, poor
sensitivity in young children (<2 years of age) and in
IgA-deficient individuals (the AEA assays roucinely per-

formed are of che IgA class), and use of the esophagus of

an endangered species (such as the monkey) as the sub-
strate for the immunofluorescent analysis. Even if this
last issue has been resolved by using the humana umbil-
ical cord as a valid alcernative to che monkey esopha-
8us,®® it has been reported thar the subjective interpre-
tation of the AEA assay may lead to unacceptable
variability among laboratories that pecform this cese 92
Therefore, major efforc has been concentrared on devel-
oping a tTG-based ELISA, using either the comnmercially

available guinea pig ¢TG% or human recombinant

T G.95.96

The currently available serologic tests for the diagnosis
of CD remain within the province of the specialized
diagnostic laboratory. Given the projected high preva.
lence of the disease and its protean nature, a simple

-
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Table 2. Prevalence of CD Based on Clinical Diagnosis or
Screening Data

‘-

Prevalence on
clinical diagnosisp

Prevalence on

Geographic area screening data

Brazil ? i -1:400
Denmark 1:10,000 1:50C
Finland 1:1000 | 1:130
Germany 1:2300 : - 1:500
laly 1:1000 1:184
Netherlands 1:4500 1:198
Norway : 1875 ~1:250
Sahara ? 1:70

Slovenia ? i 1:550
Swedan 1:330 i 1:190
United Kingdom 1:300 1:112
United States 1:10,000 1121
Worldwide (average) 1:3345 i 1:266

2Classical gastrointestinal symptoms.
Data from references 81-88, 125-131.

lation at a certain point). Screening grudies show a high
prevalence of CD among boch heaichy children®-%4 and
aduirs.®? The prevalence of CD throyghourt the old con-
tinent seems to be more homogeneous than previcusly
thoughe (Table 2). Furthermere, these screenings showed
thar CD is one of the most frequent gererically based
diseases,526¢ occurring in 1 of 130300 in the European

population®”%® (Table 2). In a serolofgic‘ screening study -

involving more than 17,000 Iwalian ischoolchildren, the
prevalence of CD was 1 in 184,%8 and the ratio of known

te undiagnosed CID cases was 1 g 7. "The European

experience raughr thar, despite co mon genetic and
environmental facrors, the clinical presenration of CD in
neighboring councries may grearly diverge. A typical
example of this phenomenon is the Danish epidemiologic
case. Until a few years ago, CD was|regarded as rare in
Denmark, wich an estimarted incidentce based con clinical

. Srares, which is reflected by “the im‘h

evidence (i.e., presence of classi

1/10,000% (Table 2). At che same tig
the disease in neighboring countries|

ral symptoms) of
ne, the incidence of
{including Sweden

and Finland) that share similar genetic backgrounds

increased afrer a decrease in breasc f

reding practice and

increased consumption of gluten during infancy.’¢7!

“Subsequent serologic screening scudies suggested that

CD is as frequent in Denmark as in Sweden, with a
reported prevalence of 1/50072 (Tabte 2). These results
suggest that in Denmark most cases of CD were previ-
ously undiagnosed, presumably because of lack of typical

gastroincestinal symproms. Factors s
milk formulas, breast feeding, age

ich as type of cow’s
ar gluten introduc-

tion, quancity of gluten and qualiry of cereals, and quan-

tity of wheat gluten may all influence che clinical pre-

sentation of the disease ™!
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Ep|demlology of CD-in the Umtag B&a}gg

‘ Io the American scientific comap
erally believed that CD is a rare, disord

scientific papers published from'the new s &
30-year period from 1965 to 1995.73 Only’".?’*éﬁ?&émloﬁ
logic studies of CD were published during this period,
boch between 1993 and 1994. The firsc study was con-
ducted by Rossi ecal.’® in 1993 on a pediatric p.opulacion
from the western New York area with symproms possi-
bly related to CD, such as chronic diarrhea, failure 1o
thrive, short stature, and diaberes.7¢ ‘Although the prev-
alence of CD among patients with symptoms possibly
associated to the disease was lower than reported. in

. Europe, the. concurrence of CD and insulin—dépendent

diabetes mellitus was comparable to that previously re-
ported from the old continent. These dara suggest thar

thzl

"other arypical presentations of ‘CD and eventually lace

onset of che disease after an asympromatic phase during-
childhood may account for the -low occurrence of CD
reported in this study. The second American epidefnfo—
logic study published i@j’as based on a retrospec-
rive evaluation {1960-1990) of the incidence of CD
among the population of Olmsted Councy, Minnesora,
using the medical record of the Rochester Epidemiolog-
ical Projece.” Case definition was limited to those indi-
viduals presenting typical gastrointestinal symproms
(i.e., chronic diarthea and weight loss) or dermarizis
herpetiformis whose intestinal biopsies showed flat mu-
cosa.?® Using these eestricrive paramerers, rhe auchors
identified only 3 ceses among the pediatric population
(calculated incidence rate, 0.4 per 100,000 person-years),
whereas the overall age- and gender-adjusted incideace
was 1.2 per 100,000 person-years, Based on these resulrs,
the auchors concluded that CD is relatively rare in the
United Stares (prevalence ~1:10,000). Unfortunately,
both srudies failed to consider the protean clinical man-
ifestacions of CD, By focusing on specific symptoms, the
authors may have missed what is currently defined as the
submerged part of the so-called celiac iceberg (Figure 1).
Receqtly, a series of epidemiologic”studies conducted
using more appropriate experimental designs and pow-
ecful screening tools showed that CD is as frequent in the
United States as in Europe in both risk groups’é="
the general population’”® (Table 2). Our cenrer for .
‘celiac research is currencly conducting a large, mulci-
center study on the prevalence of CD in both risk groups
(i.e., subjeCts' with eicher symproms or complications
associated wich CD, firsc- and second-degree relatives of
patienrs with biopsy-proven CD, etc.) and che general
population. The results generared on a large number of

and
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Figure 1. The CD iceberg model,

individuals screened so far suggest that the prevalence of
CD in the United States is similar to thar reported in
Europe if not even higher, both among risk groups and
in the general population®! (Table 2).

Epidemiology of CD in.the Rest of
the World :

Because CD is the result of the interaction be-
rween genetic (both HLA and non-HLA-associated
genes) and environmenral factors (gluten-conraining
grains), ic would be reasonablé to evaluate the world

distribution of these 2 components to identify areas “at

risk” for CD. The coincidence of the CDD HLA apiotypes
(Figure 2A) and the level of whear consumption (Figure
2B) clearly confirm Europe as a- region at risk for CD.
However, the coexistence of the 2 key componeats in-
volved in CD pathogenesis (Figute 2A and B) is also
notable in regions where CD has been historically con-
sidered rare. This apparent paradox can be explained by
the limited number of scientific studies performed in
some of those countries in which CD is perceived as a rare
disorder (Figure 2C). Recent epidemiologic studies con-
ducted in areas at risk (Figure 24 and B), such as South
America,%? North Africa,®® and Asia, 483 suggest thac
CD was_indeed underdiagnosed.

Combined together, these studies suggest that CD is
still underestimated in areas where large epidemiologic
studies are lacking, The European experience taught us
that despite common genetic and environmental facrors,
the clinical presentation of CD in neighboring countries
may greatly diverge and could explain the different
disease prevalence previously reported. A comparison
between the estimated prevalence (based on the occur-
rence of typical symptoms) and the serologic screening
data (where available) shows that CD is a common dis-
ease but its gastrointescinal presentation is relatively
rage, particularly in countries in. which CD was consid-
ered a negligible pachology (Table 2). Worldwide, CDD
“out of the intestine” is 15 times more frequent than CD
“in the intestine” (Table 2, making the diagnosis ex-
wremely challenging. :
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The lceberg Model

The epidemiological changes of CD are efficiently
conceptualized by the iceberg model, originally intro-
duced by Richard Logan in 1991.86 The prevalence of
CD can be conceived as the overall size of the iceberg,
which is primarily influenced by the frequency of the
predisposing genotypes in the population, Indeed, CD -
seerns to be more common wherever the frequency of cthe
HLA-DR3 (and DQ2) is high, such as in Europe, the

‘United States, and Nosch Africa. The dimension of chis

iceberg also depends, to a lesser extent, on disease defi
nition, i.e., whether subjecté with so-called latenc or
potential CD*7 or those with gluren sensirtivity and mild
enteropathy® are “counted” es affected individuals. In
countries where a substantial part of che population is of
European origin, the prevalence of CD is likely to be
more stable than previously though, roughly in che
range of 0.5%~1% of the general population. A sizable.
number of these cases are properly diagnosed because of
suggestive complaints (e.g., chronic diarrhea, unex-
plained iron deficiency) or other reasons (e.g., family

= history of CD). These cases make up the visible part of

the celiac iceberg, in quantitative terms expressed by the

incidence of the disease. However, as previously reported,

screening studies show that in Western countries, for |
each diagnosed case of CD, an average of 5-10 cases
remain undiagnosed (the submerged part of the iceberg).
The “warer line,” namely the ratio of diagnosed o ua-
diagnosed cases, depends on several factors: (1) awareness
of CD: “think of CD and you will find ic” is 2n aphorism
worth remembering®®; differing awareness, and conse-
quently variable thresholds for serologic CD testing, is

_ likely to explain a substantial part of the wide differences

in incidence between countries; (2) avatlability of diag-
nostic facilicies: lack of both laboratory equipment and
personnel trained in CD diagnosis is a major problem in
large areas of the world, e.g., Noreh Africa, che Middle
East, and India, where the frequency of CD is currently
underestimated; (3) variations in clinical intensity: at
both individual and population levels, the higher che
amount of ingested gluten, the higher the intensicy of
the clinical picture, thereby increasing the chances chat
CD can be diagnosed on clinical grounds. This has been
clearly shown by the “epidemic” of CD observed in
Sweden during the 1980s and early 1990s, in relation-
ship with the gluten load rhar infants received with
follow-up formulas.®® Because of the variable relevance of
these factors, the water line is much more unstable than
the overall size of the iceberg, thereby explaining the.

reported wide fuctuations in space and time of CD
incidence. What remains to be evaluated is the effect of
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Atypical Forms }

In recent years there has been a n;ociceable change
in the age of onset of symproms and che clinical ptesen-
cacion of CD. Miki et al.!? first reported an up-shift of
age at diagnosis in Finland to 5~6 years| with fewer than
50%% of new cases presenting with typical gastrointesti-
nal symptoms. Reports from Scotland, '3 England, 4 Can-
ada'> and che United Stares' have also shown chat
almost 50% of patients with newly d.iaig?nosed CD do not
present wich gascrointestinal sympﬁoms! :

Dermatitis herpetiformis. Dem‘ratitis herperifor-
mis is currently regarded as a variane of (CD (“skin CD").

Icis a bliscering skin diseage characre_;mz:ed by pathogno-
monic granular immunoglobulin (Ig) A deposits in un-
involved skin.'” The most typical sites of che rash are the
elbows, knees, and buttocks. Intestinal'symptoms are not
common, but & varying degree of enteropathy. ranging
from the infilcrative-type lesion to flac mucosa, can be
“und on small inrestinal biopsy in alfost 1009 of cases.
sorh the enceropathy and the rash slowly clear with a
gluten-free diec (GFD) and relapse when patients recurn
o a regular diet.!8 ‘

ron-deficiency anemia. Iron deficiency with or
withour anemia, typically refractory to 'oral iron supple-

 mencarion, can be the only presenting sign of CD.'?

Short stature.  Short stature is well described as
the only symptem of CD in some older children and
- adolescents, and it is believed that as many as 9%—10%
of those wich “idiopathic” short statute iha\_r_e'CIZ).EO‘Z2 In
these patients, both the bone age and gL’EOWth velocity are
significantly impaired.*®***3 Some patients have also
demonstrated impaired growth hormone production af-
ter provocative stimularion testing.?? ‘his value rerurns
to normal after introduction of a GFD/24

Dental enamel hypoplasia. Dental enamel hypo-

lasia has been found in up ro 30% of qncreated paments
with CID.25:26

Arthritis and arthralgia, CD hais been described
in 1.5%-7.5% of parients with rhﬁeumatmd archri-
1is.27-2° These symptoms were reported by Miki et al.?®
as the only presentation of CD in 7 adplescent patients.
In each case, che symptoms resolved on! incroduction of a
GFD and zll other anti-inflammarcory medmamons could
be discontinued. :

Chronic hepatitis and hypertransam:nasemla
Idiopathic chronic hepartiris as the mmal presentacion of
CD has been reported oc:ca.'smnallyr3132 Vajro et al.??
describe 3 children with cryptogenemc'chromc hepatitis
secondary ro CD. In all cases, GFD mduced complete
remissicn with notmalization of the |b10chem1ca1 and
histologic changes of hepariris. Resolﬁmon of the bio-
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chemical abnormalities associated wich heidls
has been reported m a high percenr. [*
patients with CD who adhered to a stn’gi@- DRy

Osteoporosis. Patients with CD a% *a@
for developing low bone mineral density a# hRone pefd
over impairment. Persistent villous atrophy is %%&aéred '
with low bone mineral density. In adulr parients respon-
sive to diet, the bone density seems comparable to that of
healchy individuals.®® Children who followed a GFD for
ar least 5 years had normal bone mineralization and bone
turnover.?® Of 86 consecutive patients with newly diag-
nosed, bicpsy-confirmed CD, 40% had osteopenia and
26% osteoporosis.’ No differences berween male and
female parients or between ferrile and postmenopausal
women were cbserved. Even in postmenopausal women,
GFD led to significant improvement in bone mineral
density.3? In these cases, supplément creatment with
vitamin D and Ca’” is indicated.

Neurologic problems. Giluren sensitivity is com-
mon in patients with neurclogical diseases of unknown
cause and may have eticlogic significance.?8 Pellecchia et
al.39 recently reported that 3 of 24 patients with idio-
pathic cerebellar ataxia had CD.

Other extragastrointestinal symptoms.. A delay
in onset of puberty secondary ro CD has been described
in a number of adolescent patients, 222404 Recurrent
aborrions*43 and reduced fercility®42 caused by CD
have aiso been reported in this age group. Recently,
Ciacci et al# have reporred chac the relative risk of
abortion in women affected by CD is 8.9 vimes higher
than in healthy subjects, and a GFD reduced the relacive
risk of abortion.

Asymptomatic (Silent) Ferm

This form is characterized by che presence of
histologic changes, probably limited to the proximal
intestine, that occur in individuals who are apparently
asympromacic.5-47 Most cases in this cacegory have been
identified through screening programs involving appar-
ently healchy subjects. However, a more careful clinical
anamnesis typically reveals that many of these “silent”
cases are indeed affected by low-intensity illness often
associated with decreased psychophysical well-being.
Common findings include (1) iror deficiency with os
withour anemia; (2) behavioral disturbances, such as
tendency to depression, irritability, or impaired school
performance in children; (3) impaired physical ftness,
“feeling always tired,” and easy farigue during exercise;
and (4) reduced bone mineral.density.84% A 24-month
follow-up study showed that adolescents with screening-
derecred CD who were apparently sympromiess at diag-
nosis often reported improved physical and psychologic
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conditions once they began following a GFD.3° The most
common changes included increased weight and height
velocity, increased appecite, mood amelioration, and im-
proved physical and school performance, 5 Finally, cur-
rent evidence suggests chat subjects with “silent” CD ace
at risk to develop the same long-term complications
experienced by individuals with cypical symptoms.

? Associated Diseases

A number of medical conditions are significantly
associated with CD (Table 1). For some of these condi-
tions, sensitivity to gliadin has been conclusively proven
or may be implicated (Table 1).

Complications Associated With
Unrecognized CD

Malignancies. The persistence of mucosal injury
with or without typical symptoms can lead to serious
complications, and gastrointestinal malignancies (parric-
ularly lymphoma) have been reported in 109%5-15% of
adule patients with known CD who do not strictly
comply with a GFD.3! However, the increased risk for

malignancy in the gastroincestinal tracr in patients wich

CD has been questioned recently; therefore, the precise
magnitude of this complication remains uncercain (see
diagnosis section below). Nevertheless, it has been re-
porred that the moctality rate in CD patients is almost
double (1.9X) the rate calculated for the_general popu-
lation, mainly because of the occurrence of neoplasms.52
Data from Logan er al.5? have shown that when appro-
priate treatment for CD was instituted in childhood and
strictly followed, the mortality rate of these subjects was
no different from thar expected in the general popula-
tion, and no deaths from intestinal lymphoma were
recorded.

Autoimmune diseases. CD seems to meer the
criteria of a crue autoimmune disease for which the
genetic predisposition (HLA), exogenous trigger (glu-
ten), and autoantigen (tTG) are known. Ir seems thar
tTG is only one of the autoantigens involved in gluten-
dependent autoimmune reactions. Other autoantigens
that are normally “crypric” can be unmasked and cause a
self-aggressive immunologic response following the gli-
adin-iniciated inflammatory process. In fact, persistent
stimulation by some proinflammarcory cytekines such as
interferon <y and tumor necrosis facror o can cause further
processing of autoantigens and cheir presenration to T
lymphocytes by macrophage-type immunocompetent
cells (the so-called antigen-presenting cells). The phe-

nomenon of ancigen spreading has been described in
well-defined natural models such as insulin-dependent
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diabetes mellitus, whose eclinjcal manifestations appear
after the patient has produced an autoimmune fesponse
to vatious autoantigens (i.e., anti-insulin, anti—f3 cell),
and mighr also be presenc in CD. This could explain the
high incidence of aurcimmune diseases (Table 1) and the
presence of a lacge number of organ-specific autoantibod-
ies in a certain number of celiac subjects on 2 glucen-
conraining diet,

Based on this evidence, it is tempting to hypothesize
that the range of gluten-dependent ancoimmune disor.
ders present in generically predisposed individuals goes
well beyond the classic enteropathy of CD (Table 1),
Furthermore, recent dara suggest that the prevalence of
aucoimmune diseases among patients with CD is propor-
tional to che time of exposure to gluren.’

The Epidemiology of CD
Epidemiology of CD in Europe

In the past 3 decades, a substanrial number of
epidemiologic studies have been conducted in Europe to
establish che frequency of CD, and interesting conrro-

" versies have arisen. Earlier investigations measured the

incidence of CD, namely the number of “new” diagnoses
in the study population during a certain period. One of
the oldest epidemiologic studies on CD conducted in
1950 established thar the cumulative incidence of che
disease in England and Wales was 1/8000, whereas an
incidence of 1/4000 was detected in Scotland.’® The
diagnosis at thar time was entirely based on rhe derection
of typical symproms and confirmed by complicared and
sometimes nonspecific tescs. The awareness of che disease
greatly increased in the 1960s when more specific tests
for malabsorption and the pediatric peroral biopsy tech-
nique became available,54 Consequently, an elevared in-
cidence of the disease (which in the middie 1970s
reached peaks of 1/450-500) was reported in studies
from Ireland,’s Scorland,’® and Swirzerland. 57 This in-
creased incidence of CD prompted changes in the dietary
habit, based on the hypothesis that delayed exposuce to
gluten could prevent the onset of the disease. For the first
time in 25 years, a decrease in the incidence of CD was
reported in the United Kingdom and Ireland®— afrer 2
late introduction of gluten in infant dier, Unfortunately,
this decrease was deceptive because subsequent screening
studies showed that the reduction in typical cases in
infants was counterbalanced by the increase of atypical
forms of CD with the onset of the symptoms occurring in
older children or in adults.%! Because of the development
of sensitive serologic tests, it has recently become possi-

ble ro evaluate the prevalence of CD (number of affected
persons, including subclinical cases, in a defined popu-
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Celiac disease (CD) is a syndrome characterized by dam-
age of the small intestinal mucosa cause:d by the gliadin
fraction of wheat gluten and similar alcoho!-soluble pro-
teins (prolamines) of barley and rye in genetically.sus-'
ceptible subjects. The presence of gluten in these sub-
jects leads to self-perpetuating mucosal damage,
whereas elimination of gluten results in full mucosal
recovery. The clinical manifestations of CD are protean

nature and vary markedly with the age of the patient,
the duration and extent of disease, and the presence of
extraintestinal pathologic conditions. Injaddition to the
classical gastrointestinal form, a variety%of other clinical
manifestations of the disease have.beeﬂn described, in-
cluding atypical and asymptomatic forms. Therefore,
diagnosis of CD is extremely cha]lengingf and relies on a
sensitive and specific algorithm that allows the identifi-
cation of different manifestations of the disease. Sero-
logic tests developed in the last decad? provide a non-
invasive tool to screen both Individuals at risk for the
disease and the general popuiation. Hcl;wever, the cur-
rent gold standard for the diagnosis iof CD remains
histologic confirmation of the intestinal damage in se-
rologically positive individuals. The keystone treatment
of CD patients is a lifelong elimination djet in which food
products containing gluten are avoided:

~eliac disease (CD) is an autcimmune enteropathy
bcriggered by the ingestion of gluren-containing

grains in susceptible individuals.. The gliadin fraction of-

wheat gluten and similar alcohol-soljble proteins in
other grains are the environmental factors responsible far
the development of the intesrihal'damage. The disease is
sssociated wich HLA alleles DQA1*0501/DQB1*0201,
and in the continued presence of glurén the disease is
self-perpecuaring.! The typical intestinal damage charac-
rerized by loss of absorpeive villi and hyperplasia of the
crypes completely resolves upon elimirarion of gluten-
containing grains from the patient’s diet.

It is now evidenc that CD is the resulc of an inappro-
priate T celi-mediated immune respbnse against in-
gested gluren.? Under physiologic circumstances, the
intestinal epithelium with its intact intercellular tight

junccions serves as the main barrier to the passage of
macromolecules such as giaren. During this healthy
state, quanctitatively small but immunologically signifi-
cant fractions of antigens cross the defense barrier. These:
antigens are absucbed across the mucosa along 2 func-
tional pathwars. The vast majority of absorbed ‘proteing
(up to 909) cross the Intestinal barrier through the
transcellular pathway, foliowed by lysosomal degrada-
ticn, which converts proréins into smaller, nonimmuno-
genic peptides. The remaining portion of peprides is
rransported as inract proteins, resulting in ancigen-spe-
cific immune responses. This latter phenomenon uses che
paracellular pachway that involves a subtle bur sophisci-
cated regulation of interceliular tight junctions thac leads

'to antigen tolerance. When the integrity of the cighe
junction system is compromised, such as in CD,?# an

immune response to environmental antigens (i.e., gluren)
may develop. The up-regulation of zonulin, a recencly
described intestinal pepride invoived in tight junction
regulacion,’ seems to be responsible, at least in part, for
the increased gur permeabilicy characreristic of the eacly
phase of CD.6 This zonulin-dependent increased perme-
abilicy may also be responsible for the increased inci-
dence of autoimmune disorders reported in uncreated CD
patienrs.’

Anocher important facror for the inrestinal imrmuno-
logic responsiveness is the major histocompactibilicy com-
plex (MHC). Human lenkocyte antigen (HLA) class I

‘and class 11 genes are located in the MHC on chromo-

some 6. These genes code for glycoproteins, which bind
peptides, and this FILA~peptide complex is recognized
by cerrain T-cell réceptors in the intestinal mucosa.$?
Susceptibility to ac lesst 50 diseases, including CID, has
been associated with specific HLA class 1 or class IE

Abbreviations used In this paper: AEA antiendomysium antibody:
AGA, antigliadin antibocy; CD, celiac disease; ESPGHAN, European
Saciety of Pediatric Gastroenterology; Hepatoiogy, and Nutrition; GFTJ,
gluten-'free diet: lg, immunoglobulin; TG, tissue transglutaminase.
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Tabie 1. Possible Clinical Manifestations of CD
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Typical symptoms

Atypical symptoms

Associated conditions

Secondary to malabsorption
Sideropenic anemia
Short stature
Osteopenia
Recurrent abortions
{,Hepatic steatosis
Recurrent abdominal pain
Gaseousness
Independent of malabsorption
Dermatitis herpetiformis
Dental enamel hypoplasia
Ataxia
Alopecia
Primary biliary cirrhosis
" ’ Isolated hypertransaminasemia
' Recurrent aphthous stomatitis
Myasthenia gravis
Recurrent pericarditis
Psoriasis
Poiyneuropathy

Chronic diarhea
Failure to thrive
Abdominal distention

Possibly gluten dependent
[ODM
Autoimmune thyroiditis
Autoimmune hepatitis
Sjdgren syndrome
Addison disease
Autoimmune atrophic gastritis
Autcimmune emocytopenic diseases
Gluten independent
Down syndrome
Turner syndrome
Williams syndrome
Congenital heart defects
IgA deficiency

Epilepsy (with or without intracraniai calcifications)

Vascu Iifcis
Cilatative cardiomyopathy
Hypa/hyperthyroidism

alieles. The primary HLA association in CD is to the
HLA-DQA1*0501, DQB1%¥0201 genes encoding
DQ2 molecules.! Non-HLA genes togecher appear o
concribute more to genetic susceptibility than do che
HLA genes, but the contribution from each single,
predisposing non-HLA gene appears t0 be modest.10
Dieterich et al.!! recently demonstrated that one of the
targecs of the autoimmune response jn CD is che tissue
transglutaminase (¢TG).1! The deamidating activity of
this enzyme seems to generate gliadin peprides thar
bind to DQ2 to be recognized by disease-specific
intestinal T cells.t®

Clinical Presentations

The clinical manifestations of CD vary markedly
with the age of the patient, the durarion and extent of
disease, and the presence of extfaintestinal pathology
(Table 1). Depending on the features ar the time of
presentation, together with the histologic and immuno-
logic abnormalicies at the time of diagnosis, CD can be
subdivided into the following clinical forms.

Classical (Typical) Form

The onset of symptoms in the classical form
generally occurs between 6 and 18 months of age. This
form is typically characterized by chronic diarrhea,
failuce to thrive, anorexia, abdominal distention, and
muscle wasting. Growth is usually normal during the

first months of life. Symproms begin within weeks 1o
a few months after the introduction of weaning foods
containing prolamines, and soon there is a progressive
decrease in weight gain with a decline in the child’s
percentile for weight and weight for height. On ex-
amination, the children are often pale and noticeably
thin with a protuberant abdomen, decreased subcuca.
neous fat, and reduction in muscle mass. The stools are
characteriscically pale, loose, bulky, and highly offen-
sive because of far malabsorprion. In the very young
infant with early onset of symproms there may be
frank watery diarrhea with dehydration and electrolyte
imbalance. A small number of these infants also have
severe hypoproteinemia and edema and may present in
2 shocklike state chat has been termed “celiac crisis.”
Laboratory sigas of the malabsorption include iron
deficiency anemia, hypoalbuminemia, hypocalcemia,
and vitamin deficiencies. The pathologic changes are
most marked in the duodenum’ and upper jejunum, but
the extent of mucosal damage is highly variable, and in
some cases the entire small intestine may be involved.
The histologic changes in CD range from minor villous
blunting to subrtoral or total villous atrophy (see below,
Figure 5), decreased villous height-to-crypt depth ratio,
crypt hyperplasia with increased mitosis, significantly
increased plasma cell and lymphocyte infileration in the
lamina propria, and a pronounced increase in the number
of incracpichelial lymphocyres.



1 case in 99 children. Qne explanation for this high
prevalence might be that the population studied
may have had ar unusually high genetic risk of ce-
iac disease. However, the fact that the distribution
of HLA genotypes in this population corresponds
to thatin the Finnish popul Ation in geneéral suggests
that the study population was representatve of the
Finnish population as a whole. The true prevaler:ce
of celiac disease is likely to!be even higher than 1in
99, Not all our antibody-posidve subjects consented
to undergo biopsy, and some may have had a mu-
cosal lesion or gluten-indiiced disease despite the
presence of morphologically normal mucosa.}92%.
The presence ofgluten»in}duced autoantibodies in
subjects with initially normal villous architecture on
small-bowel biopsy who ate eating normal amounts
of gluten predicts subsequent mucosal detericra-

.tion and celiac disease.2%73 Five subjects who were

inidally positive for such zutoantibodies sere nega-
tive on follow-up testing, despite the fact that they
were eating a normal, gluten-containing, diet. This
finding might point to a minor variant of the hatu-
ral history of celiac disease, in which gluten sensi-
tivity fluctuates over time,2* We have previously ob-
served that intolerance to cereals is not a specific
sign of celiac disease, and only 10 percent of pa-
tients who spontaneously report abdominal syrmp-
toms after consuming cereals are found to have
celiac disease.s )
“TAD important finding of this study is that most
antibody-positive subjects carried the HLA-DQ2 or
DQ8 molecules that are ¢haracteristic of celiac dis-
ease.10 The HLA-dependency of the production of
autoantibodies associatéd with celiac disease has
heen reported in a study 6f the first-degree relatives
of patents with celiac disease.2¢ We found that
the risk associared with the HLA-DR3=DQ2 haplo-
~e was much greater than that associated with
The HLA-DRA-DQ8 haplptype, and itis striking that
a compound heterozygote (ong who carried both
haplotypes) had a lower risk than a person who car-
ri=d omly the HLA-DR3-DQ2 haplotype.
We used the [gA-class serum endomysial anti-

body test, which has begn validated in Europe,?” to |

identify untreated celiad disease, but the drawback
of this test remains its subjectivity. After the identi-
fication of tissue transglutaminase as the target of
celiac disease-specific autoantbodies in both ro-
dentand primate tissues, 2 a non—observer-depend-
ent enzytme-linked immunosorbent assay was de-
veloped to detect the anfibodies. 23 We found that
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this assay was as reliable and sensitive as the e,
mysial antibody test, which is based on indirg,
munofluorescence.

Our findings suggest that these assays are'axe ’2 3

able and simpie means of screening childred)

clinically silent celiac-disease and genetil::a_lly'inl;fé’%ﬁ?';; Tome

ited gluten intolerance before symprems ot signs of
chronic malabsorption develop. The crucial ques-

tion now is whether population-based screening
.should be considered outside researcn programs.

[n cur study, one third of the subjects in whom ce-
liac disease was detected by screening had no symp-

d A0

toms and did not have any tisk factors for celiac dis-

ease. In other clinical settings, éven those in which
serologic testing for celiac disease is routine, prev-

. alence figures similar to ours are.not obrained.3?

Nonetheless, whether treatment benefits clinically
silent celiac disease should be thoroughly assessed.
Undetected celiac disease increases the risk of sev-

eral complications, including osteoporosis, 18

On the other hand, the lifelong need to foliow a glu-
ten-iree dlet may be burdensome;, especially if the
patient is asymptomatic.33 Further studies of the

effect of asymptomatic celiac disease, including
cost-effectiveness evaluations, are needed before
population-based screening studies can bé recom-
mended. However, given our finding that celiac dig-
ease is underdiagnosed, clinicians should keep in

mind the complex clinical pictureof the disease and

“have a high index of suspicion and a low threshold

for prdering serologic tests. _

In summary, we found that celiac disease was
highly prevalent in an unselected population of
schoolchildgen and adolescents. The results of se-
rum endomysial and tissue transgiutaminase ant-
body tests wete-highly correlated with the HLA
genotype. The dssue transglucaminase antibody test
offers an objective means of detecting celiac disease
early, when itis clinically silent. '
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CELIAC DISEASE DETECTED BY SCREENING - positive for IgG-class antibodies zlone. A gluten i 'b‘u‘;"}f.’j“{‘_
In 2001 the remaining 46 antibody-positive sub- free diet was prescribed for all 27 subjects widh nqg;\é‘v FOHAD '
jects who had not previously received a diagnosis of lydiagnosed celiac disease, and 25 agreed to Foligf =
celinc disease were invited to undergo small-bowel  the diet.

biopsy znd antibody testing. Thirty-six (78.3 per-

éent)agreed To undergo biopsy, and 27 had muco- NORMAL MUCGSAL MORPHOLOGY ‘
sal villous atrophy with crygt hyperplasia typical Table 1 summarizes the findings in the nine sub- R
SFceliac disease Motphometic studies revealed  jects with normal mucosal architecture on small-
JTrean fanoBFvillous heightto crypt depth of 0.87  bowel biopsy. Five subjects who were initially anti-
(range, 0.11 to 1.68; a ratio of less than 2 isindica- boedy-positive were negative for antibodies during

tive of celiac disease). In addificn, the intraepitheli- follow-up in 2001, All but one of them had an in-

al densities of y/8 T-cell teceptor-bearing fympho- creased densityof v/8 T-cell receptor~-bearing lym-

cytes exceeded the threshold for pesiuvity (3.5 Zells  phocytes, and all had enhanced expression of HLA-

per millimeter), with a mean Tnf J0cells per millime- DR, indicating ongoing mucoszl inflammation in

ter (range, 3.5 to 71.6). Aberrant up-reguiation of the morphologically normal mucosa. Two.sublects

the expression of HLA-DXWhs seen in 25 of 27 mu- ~who were initially negative for endomysial antibod-
cosal specimens. _ ‘ ies but who had low levels of tissue transglutami-

A second blood sample was obtained atthe time  nase antibodies had negative tests for both types of

of biopsy in 2001. Altogether 24 of 27 patients with antibodies in 2001. Eight of the nine subjects were
celiac disease detected by scréening had both Iga- positive for HLA-DQZ. -

class endomysial andbodies (median titer, 1:1000; R

range, 1:50 to 1:4000) and [gA-class tssue rans-  ANTIZODY-PO SITIVE SUBJECTS WHO DECLINED
glutaminase antibodies (médian titer, 37.8; range, TO UNDERGO BIOPSY ' .

6.8t 624). Both andbody-te%m were negativeinone Ten of the antbody-positive subjects declined to
subject. Two subjects had EgA deficiency but were undergo small-bowel biopsy. In the 1994 serum

Fl‘able 1. Resuts of Serum Antib.éody Tasts and Small-Bowel Biopsy in Nine Subjects with Normal Mucesal Architecture on Small-Bowel Blopsy.™

Subject 1994 Serum 'ZOiOl Serum Marphometric Findings lmmunchistochemical
Ne. Sample ‘Sample on Biopsy Findings on Biopsy HLA Haplotype
I
! Density
i : of /8 T-Celi
i Receptor—Bearing Expression
EMA tTGT  EMA tTGY vH D VHCGrDE Lymphooytesy  of HLA-DRY
I .
titer Upml  tfrer U/ml pm cells/mm
1 1:200 137 12:500 203 430 140 3.07 125 Enhanced DRI-DQ2
2 1:200 289 1100 56 430 200 215 32 Enhanced DR3I-DQ2
3 1100 134 LS 05 550 180 308 5.6 Enhanced. DR3-DQ2 and DR4-DQB
4 1100 148 Ll 1.5 430 160 3.00 344 Enhanced DR3-0Q2
5 1:50 768 1<5 0.6 460 190 2.42 9.1 Enhanced DR3I-DQ2Z
6 1:200 166 1:<5 1.4 450 170 265 0 Enhanced ' DR3-DQZ
7 1:500 510 T<S 23 430 190 226 - 12.7 Enhanced . DR3-DQ2
3 1< 70 Li<h 0.5 550 200 2.75 1.4 Enhanced. ‘< DR3-DQ2
g 1< 5.7 i:qs 41 500 200 250 a.7 Normal  Neither DR3-DQ2 nor DR4-DQ3

* EMA denotes IgA-cliss endomysial antibodies, tTG 1gA-class tissue transglutaminase antibodies, YH villous height, and CrD crypt depth,
i A value above 5 U per milliliter was considered positive.

i A ratio of less than 2 is considered to indicate celiac disease. o

§ The normal valge is fewer tHan 3.5 cells per millimeter of epithelial tissue. . . R

4 The expression of HLA-DR is considered to be enhanced if it is expressed only in crypt cells or is expressed strongly in epithelium,
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’ Samples, the median endomysia] antibody tter was g architecture opy small-bowe] biopsy com pleted 2
i 1:200 (range, 1.5 1:4000), and the median Jeve] questionnajre concering symptoms related 1o celj.
of tissue tansglutaminase antibodjes was 70.6 7 ac disease, None had another autoimmune disegge.
per millilicer {range, 4.8 t0 169.7). Four Subjects  Four of the 27 patients with newly diagnosed celiae
agreed to provide second blood sam plein 2001, disease had an affecreq first-degree relative, When
and al! four hag increased levels of IgA-class en- specificallyasked, 11 reported recurrent abdoming]
domysial antibodies {1:1000, 1:2000, 1:2000, and painand interminent diarrhea or constipation, 1 re-

! 1:4000) and IgA-class tissue Tansglutaminase ang. ported tiredness, apg 1 had skin Symptoms. Ten

j bodies (66,7, 89 0,91.3,and 101 per milliliter, re- subjects had clinically silent celiac disease. Two of N
] spectively), : the subjects with normal mucosa] architecture op i
4§ small-bowel biopsy reported abdominal pain,

The distribution of the HLA genotypes associated pRevaLence of CELIAC DisEAsE ] J
i i j Among the 3654 schoolchﬂdren, 37 had biopsy- ./
Went genotyping is shown in Table 7. Altogether broven celiac disease, fr 4 minimum prevajence of *
655 schoolchildren (18.1 percent) carrieq the HLA- 1 casein 99 children (95 Percent confidence inter-
DQAI*OS—DQBI*02 (HLA-DRB—DQZ) haplotype, val, 1in 146101 ip 75) (Fig. 1). The Prevalence of

and 1411 (39 percent) carried ejsher the HLA-DR3- subjects who were Positive for both antibodies and

DQ2 or the HLA-_DQ—AI*OB-DQBI*OBO2 {HLA- HLA-DQ2 or DQ8was 1 in 67 (95 percent confi-

DR4-Dgy haplotype. A but two of the antibody- dence mnterval, 1in 89 to 1insy, -

Positive subjects were Positive for one or horh of ) -
these haplotypes, irrespective of the findings on DISCUSSION

small-bowe] biopsy (Fig. 1). The majority (85.7 per-

cent) carried the HI.A'DR3-DQ2 haplotype. There This population-baseq Screening study showed thar

: Was 10 correlation between the various haplotypes celige disease i underdiagnosed. Simple, noninya-

ettt s .t i,
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- and the severity of mucosal abnormalities. Sive serologic tests detected celiac disease jp school-

3 children who had not Previously been given g djaq.

E CLINICAL ASPECTS OF cryyac DISEASE DETECTED  ppgjg of the disease.

% BY screeNINg ' Clinical celiac diseage fepresents the tip of the
Al 27 subjects with newly diagnoseq, biopsy-proved iceberg.17.18 According 1o nur findin gs,theprey.

ot : ) i oy e is at le
celiac disease and the 9 subjects with normal muco-  alence of biopsy-proven celiae disease is at | ast

) Table 2, Prevalence of HLA-DR and DO Genotypes Associated with Celiac Disease among the 3627 Schoolehildren
o3 Who Underwent Genotyping, Including the 54 Subjects Who Ware Positive for Serumy Endomysial or Tissue

E Transglutamingse Antibodies,
Antibody-Positive Pos‘iti\.re
’ All Children - Children Odds Ratio Predlctl.ve
HLA Genotype {N=3627) {N=56) (95% Ciy* Valuej
V w
& no. (%) .
\% DR3-DQ2 and any other haplotype except 575 {15.9) 45 (82.1) 26.45 (11.81-51 83) 8.00
DR4-DQS
: DR4-DQ8 and any other haplotype except 756 {20.8) 6 (10.7) 0.43 (0.18-1.11) 0.79
i DR3-DQ2 .
i . g .
! DR3-DQ2 and DR4-DQs 80 (2.2) 2(3.6) 166 (0.02-7.03)
: Other genotypes 2216 (61.1} 2(3.6)z 0.02 {0.01-0.09) 0.09

* The odds ratio is the risk that a subject who carried 3 ceitai
antibodies. Cl denotes confidence interval, _ .

T The positive predictiva valye is the percentage of all subjects w1th*a s

1 Ore subject with confirmed celiac disease carried the HLA-DQB1*02 a
both HLA-DQ2 and DQ8 (Subject 9 in Table 1).

pecific genotype who were positive for antibodies.
llele (DR7 haplotype). The other was negative for

3 S - NEIg, 2003
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‘ PREVALENCE OF CELIAC DISEASE

SERUM ANTIBODY TESTS i

The serum samples from all 3654 schoolchildren
were simultaneously assesséd in a blinded fashion
in'two different laborarories: tests for endomysial
antibodies were conducted lin Tampere, Finland,

and tests for tissue transglitaminase antibodies

were perfermed in Ereiburg,,‘ Germany. Serum [gA-
and IgG-class endomysial 4ntibodies were deter-
mined by an indirect immunofluorescence meth-
od as previously described 322 Determinations of
IgA-class tssue oansglutaminase antibodies were
carried out with a Celikey agsay (Pharmacia Diag-
riostics) in accordance with?the manufacturer’s in-
strucdons. The limit of detéction of the assay was

0.1 U per milliliter, and we cliose 5 U per milliliter as
the cutoff point for positivity. Serum samples with

[gA-class tissue transglutaminase antibody levels

below the limit of detection were further tested for
the determination of IgG-class tissue ransgiutam-

inase antibodies with an en%yme-lz’nked immuno-

sorbent assay {(Pharmacia Dizgnostics), ;@S previ-

ously described.3 The same microplates and test
procedure used for IgA-class antibodies (Celikey)

were used in this subgroup. of serum samptes. Val-

ues above 5 U per miliiliter were considered posidve.

In subjects who were pos‘itive forIgG-class tissue

rransglutaminase andbodies, an IgG-class endomys-

ial antibody testwas performed.*2 In such subjects,

the toral serum IgA was determined nephelomet-

rically, 2nd serum levels below 0.05 g per liter were

considered indicadve of selective IgA deficiency.

ENDOSCOPY

Upper gastointestinal endoscopy was performed
with an Olympus endoscope (model GIF-IT140)
at the Department of Pediatrics, Oulu University
Hospital. During the procedure, multiple duodenal-
biopsy samples were obtai 1ed for routine histologic
analysis. One sample was? prepared for immuno-
histochemical staining. |

DIAGNOSIS OF CELIAC DISEASE

Formalin-fixed biopsy specimens stained with he-
matexylin and eosin werd studied with the use of
light microscopy and moirphomer_ri.c technigues.
Villous heightand cryptdépth were measured, and
the ratio of villous height 1':0 crypt depth was calcu-
lated. A ratio ofless than 2 was considered to be in-
dicative of celiac disease {i.e., villous atrophy with
crypt hyperplasia). ! :

IMMUNOHISTOCHEMICAL STAINING .

Frozen biopsy samples of the small intestind ¥y A

stained for intraepithelial lymphocytes bearjng

T-cell receptors, and cell densities were deterri)

expression of HLA-DR was considered to be en-
hanced when epithelial staining was strong or was
confined to crypt cells.*#

HLA TYPING

HLA gping was performed with the use 03 screen-
ing test developed to detect alleles assacjated with

an increased risk of type 1 diabetes and those asso-
ciated with protection against It.15 Samples were

analyzed for selected HLA-DQB1 alleles, including
DQB1*02 and DQB1#0302, and samples that were
positive for the HLA-DQB1*02 allele were further
analyzed for the presence of associated alleles: HLA-
DQA1*(201 and DQAT*05. -

STATISTICAL ANALYSIS ,

We calculated 95 percent confidence intervals for
prevalence rates and odds ratios.6 The odds ratio
was calculated with use of the equation (axd)+
(bxc), and the positive predictive value was calcu-
lated with use of the equation a={a+c)=x100. In
these equations a and ¢ represent the numbers of

_subjects with genotypic risk factors with and with-

out celiac disease—specific avtoantibodies, respec-
tively, and b and d represent the numbers of subjects
without genotypic risk factors who do and do not
have autoantibodies, respectively.

RESULTS

SEROCLOGIC TESTS o

The correladon between the results of the two meth-

odologically difterent autoantibody tests was al-

" Ihost perfect: 3651 of 3654 results were concord-

ant. Fifty subjects were positive for both {gA-class

endomysial antibodies (median titet; 1:500; range,
1.5 to 1-4000) and IgA-class tissue ransglutami-
nase antibodies (median titef, 70.3 U per midiliter;
tange, 8.8 to 680), and 3601 were negative for both

tests (Fig. 1). One subject who was negative for tis-
sue transgiutaminase antibodies (titer, 4.8 U per
milliliter} was positive for IgA-class endomysial an-
tibodies at the lowest titer, 1:5. Two subjects who
were negative for IgA-class endomysial antibodies

N ENGL ) MED 34825 WWW.NEJM.ORG  JUNES, 2003
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Blood sampies obtained from 3654 schooichildren in 1994
and tested for serum autoantibodies in 2001

50 Positive for igA-class endomysial and tissue transglutaminase antibodies .
1 Positive for IgA-class endomysial antibodies and negative for IgA-class tissue transglutaminase antibodies
2 Positive for IgA-class tissue transglutaminase antibodies and negaive for IgA-class endomysial antibodies
3 Negative for IgA-class endomysial and tissue transglutaminase antibodies but positive for lgG-tlass
eadomysial and tissue transglutaminase antibodies . :

|
-

Celiac disease diagnosed on

basis of abdominal symptoms

in 10 and confirmed by smali-

bawei biopsy

9 Positive for IgA-class

endomysial and tissue
transglutaminase
antibodies

Cefiac disease datected by
sereening in 27 and confirmed
by small-bowel bicpsy
23 Pasitive for IgA-ciass
endomysial and tissue
transgiutaminase
aatibodies

Biopsy results narmal in 9 Na biopsy in 10
7 Positive for IgA-class 9 Positive for IgA-class
endomysial and tissue endomysial and tissue
transglutaminase transglutaminase
antibodies L antibadies
2 Pasitive for IgA-class 1 Positive for |gA-ciass
tissue transglutaminase endomysial antibodies

2 Positive for 1gG.class antibodies anly only
1 Positive for 1gG-class endomysial 2nd tissue
endamysial and tissue " transglutaminase
transglutaminase amibadies
antibodies
7 With HLA-OQ2 - 22 With HLA-DQ2 7 with HLA-DQ2 10 with HLA-DQ2
3 With HLA-DQS 3 With HLA-DQ# 1 With HLA-DQ? and DQS

1 With HLA-DQZ and DQS
1 Negative for HLA-DQ2
ind DQ3

1 Negative for HLA-DQ2
and DQZ

Figure 1. Results of Screening for Autoantibodies Associated with Celiac Disease in a Population of Finnish Schoolchildren.

Blood samples obtained in 1994 were tested for serum endomysial antibodies and tissue transglutaminase antibodies in 2001, Subjects with
positive results who had not previously been given a diagnosis of celiac disease were invited to undergo upper gastrointestinal endoscopy.
The results of small-bowel biopsy and typing for HLA-DQ2 and DQ3 are shown. The overall prevalence of biopsy-proven celiac disease in the

cohort was 1 case in 99 children.

were positive for [gA-class tssue tansglutaminase
antibodies, with titers of 5.7 and 7.0 U per milliliter.
Seventeen subjects had undetectable serunt lev-
els of IgA-class tissue transglutaminase antibodies
(fess than 0.1 U per milliliter). Fourteen were nega-
tive for [gG-class tissue transglutaminase antibnd-
ies, with a median titer of 1.2 U per milliliter (Tange,
0.8 t0 3.1), and three were clearly positive, with se-
run titers of 160.6, 148.2, and 26.4 U per milliLtér
(Fig. 1). All three proved to have IgA deficiency.

CELIAC DISEASE DETECTED ON THE BASIS
OF SYMPTOMS .
As of 1994, no cases of celiac disease had been
identified in this cohort. Between 1994 and 2001,

10 cases were detected on the basis of abdominal
symptoms and confirmed by biopsy (median age,
16 years; range, 14 to 20) (Fig. 1). Nine of the sub-
jects were positive for both serum IgA-class endo-
mysial antibodies (median titer, 1:1000; range,
1:500 to 1:4000) and IgA-class tissue transglutami-
nase antibodies (median titer, 119 U per milliliter;
range, 37.9 1 634.4), and 1 had IgA deficiency but
was positive for IgG-class endomysial antibodies
{titer, 1:2000) and IgG-class transglutaminase anti-
bodies (26.4 U per milliliter), The antibody results
were obtained retrospectively from tests of serum
samples obtained in 1994, before the clinical diag-
nosis had been made.
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prevalence of Céliac Disease among Children
| in Finland

Markku Maki, M.D.,, Ph.D., Kirsi Mustalahti, M.D., Jorma Kokkonen, M.D., Ph.D,,
Petri Kulmala, M.D., Ph.DL, Mila Haapalahti, M.Sc., Tuomo Karttunen, M.D.,
Jorma llonen, M.D, PhiD., Kaija Laurita, M.Sc,, Ingrid,Dahlbom, M.Sc,
Tony Hansson, Ph.9., Peter Hopfl, ph.D., and Mikael Knip, M.D., oh.D.

ABSTRACT

GACKGROUND -

Wheat, rye, and bazley proteins induce celiac disease, an autoimmune type of gastroin-
testinal disorder, in geneticall?y susceptible persons. Because the disease may be undez-
diagnosed, we estimated the prevalence of the disease and tested the hypothesis that
assays for serum autcantibodies can be used to detect untreated celiac disease and that
positive findings correlate with specific HLA haplotypes. ' '

METHODS . . -

Serum samples were collected from 3654 students (age range, 7 to 16 years) in1994 and
screened in 2001 for endomysial and dssue rapsglutaminase antibodies. HLA typing
was also performed on stored blood samples. All anabody-positive subjects were asked
to undergo small-bowel biopsy in 2001. '

RESULTS

Of the 3654 subjects, 56 (1.5 percent) had positive antibody tests, as detarmined in
2001. Results of the two antibody tests were highly concordant. As of1994, none of the
subjects had received a clinica! diagnosis of celiac disease, but 10 who had positive tests
for both andbodies in serur:n obtained in 1994 received the diagnosis between 1994 and
2001. Of'the 36 bd}er-subjgectsfwith positive antibody assays who agreed to undergo
biopsy in 2001, 27 had evidence of celiac disease on biopsy. Thus, the estimated biopsy-
proved prevalence was 1 case in 99 children. All buttwo of the antibody-positive subjects
fad either the HLA-DQ2 onthe HILA-DQR naplogype. The prevaience ofthe combination
of antibody positivity and 3n HLA haplotype associated with celiac diseasewas 1 in67.

CONCLUSIONS : :
The presence of serum gssue transglutaminase and endomysial autoantibodies s

predictive of small-bowel abnormalities indicative ofceliac disease. There isagoodcor-

relation between autoantibody positivity and specific HLA haplotypes. We estimate that
the prevalence of celiac disease among Finnish schooichildren is at least 1 case in 99

children,
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ELIAC DISEASE IS A DISORDER. INDUCED

g by wheat, 1ye, and barley proteins, and its
b classic form is characterized in children by
malabsorption and fajlure to thrive. During the past
two decades, however, the clinical picture of the dis-

ease has changed to include milder forms, thus re-
sulting in an upward shift of the age at diagnosis.

Screening for active celiac disease with the use of _

serum autoantibodies usually focuses on patients
with mild gastrointestinal symptoms, isolated ircn
deficiency, atypical or extraintestinal manifesta-
tions, orautoimmune diseases or on the first-degree
relatives of affected patients. 13 Screening programs
within populations indicate that the disease is un-

ic tests simultaneously — endomysial and tissue
transglutaminase autoantibody tests — to screen 3
geographically defined, unselected population of
schoolchildren. We also assessed whether positivi-
ty for disease-specific autoantibodies correlates with
the HLA haplotypes associated with celiac disease.

METHOQDS

SUBJECTS

We tested serum samples collected in 1994 as part
ofa study of risk factors for type 1 diabetes among

‘schoolchildren.1t All 4280 schoolchildren who
-were 7 to 16 vears old and who lLived in five munic-

derdizgnosed,*7 but because of the rather small
number of subjects studied, the confidence Inter-
vals for the true prevalérnice are wide, In the United
States, the disease is extremely rare when the crite-
ria for diagnosis rely on classic symptoms such as
diarrhea and short stature 8 By broadening the clin-
ical indication, however, antibody screening seems
to indicate that the prevalence in the United States
is similar to thatin Europe.9

Approximately 90 percent of patients with celi-

ipalities in northern Finland were invited to partici-
pate in the study. The cohort represents 8 percent
of the area’s school population. Whole blood for
HLA typing and serum were obtained from 3662
subjects (85.6 percent), and the samples were stored
at-20°C until studied. Eight subjects were exclud--
ed because the volume of their serum samples was

-not sufficient for analyses. The median age of the

remaining study cohort of 3654 subjects (1826 of
whotm were boys) was 12 years (rangg7 to 16} atthe

ac disease carry the HLA-DQ2 heterodimer encod-
ed by the HLA-DQAI1*0S and DQB1*02 genes. Such
patients have atleast one copy of the extended HLA-
DR3-DQ2 haplotype (encoding both the « and
B chains of the major histocompatibility complex
[MHC]) common to many autoimmune diseases, or
they are heterozygous for the HLA-DR5-DQ7 hap-
lotype (encoding the & chain of the MHC) and the
HLA-DR7-DQ2 haplotype (encoding the 8 chain of
the MHC), in which the heterodimer molecule is
encoded in the trans position.® Most of the remain-
ing 10 percent of patients have the HLA-DR4-DQ§_
haploype. .
Evidence suggests that celiac disease is under-
diagnosed i children. Serologic testing has the po-
tental to detect otherwise undiagnosed disease, Ev-
idence is also accumulating that daily ingestion of

‘gme of initial sampling,

The ethics committee of the Faculty of Medicine,
University of Oulu, approved the original study pro-
tocol to screen for risk factors associated with type 1
diabetes and for the collection of blood samples in
1994. Written informed consent was also obtained
from the subjects, their parents, or both. In 2001 the
new protocol, which included serologic screening,
upper gastrointestinal endoscopy, and mucosal bi-
opsies, was evaluated and approved by the same
commirtee. A new informed-consent document re-
garding blood testing and small-bowel biopsies
was signed by the subjects, their parents, or both.

STUDY PROTOCOL - .

The cohortwas screened for endomysial and dssue
—— =

transglutaiminase antbodies in blood samples ob-

Wheag rye, and barley results in long-term extrain-

testinal sequelae in subjects with undiagnosed or

tained it 1994, and all subjects witha posidve resulr
who had not previously received a diagnosis of celi-

untreated celiac disease. 12 Early detection of the

-ac disease were asked to undergo upper gastrointes-
tinal endoscopy in 2001. At the visit for endoscopy,

disease and subsequent dietary elimination of glu-
ten might be the appropriate method for averting.
complications later in life.

We sought to determine the prevalence of celiac
disease in Finland and specifically to test the hy-
pothesis that celiac disease can be identified by se-
rologic testing in children who have not previously
received a clinical diagnosis. We used two serolog-

a second serum sample was obtained for antibody
testing. Serum testing began on August 31, 2000,
and the last biopsy specimen was obtained on De-
cember 14, 2001. Clinical symptoms were assessed
with use of a semistructured questdonnaire complet-
ed at the visitwith the study clinician in 2001. A clin-
ical dietitian assessed the diet of the subjects.
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I
challenge to show che resultant decermmpon ot the smali
inceszinal villous archicecture. However, gluten chal-
lenge should be performed if chere is any doubt concern-

ing the correct diagnosis.” !
Routine full bleod count, urea and e{eccrolytu livu
funcrion tests, serum iron or ferricin, fol Bate or red blooc
cell folare, and B, should be measured| ar inicjal dmg
nosis. Liver function tests may be mildly abnormal in
patients with celiac disease, even when JS}SO(_I’lted heparic
disorders are absenr. Specific deficiencies of iron and folic
" acid should be thempeumally corrected, although they
will not normally be required long-ternw after incrodug-
tion of a glucen-free diec. B, levels usually aormalize
withour specific therapy. A DEXA sc(1r| should be un-
dertaken to seck evidence of osteoporosis because chis
usually improves on a gluten-free dier, A}thou" 1 specific
~herapy may required. !

Treatment '

The cornerstone of trearment is a szluten free diee.

This should involve the advice of a d eticiap who s

‘experienced in chis field. Paciencs should omir whear,

rye, and barley from their dier. Qats may be permicted,

although it should not be forgorten chaciche majoricy of

commercially available oac lour 13 c_onmmm.ltu] with
whear glucen,

It is important te explain che disease 4nd the toxicity

of gluten-conraining foods 1o the patienr. This should

include informartion on the avoidance of future il health
or reversal of current problems including hnemia, depres-
risk of

malignancy, particularly small inrestinal lymphoma, is

sion, and infertilicy. Explaining the increased

tebatable and should be decided wich discretion on a
patient-by-patient basis. Physicians should not frighren
patients into dietary compliance bur provide them with
the necessary facts for them to decide chemselves.

It is advisable for patients to join u celiac sprue group
that usually publishes lists of locally available cluten-free
products. There are now a wide range of gluten-free
breads, biscuits, “pasta,” ecc. that are commercially avail-
able in the United Srares and many European countries,
where they can be obrained on a presceiprion. Specific
foods that require some mencion include beer and malted
breakfast cereals, which should be avoided because they

contain celiac roxic barley hordein. Patignes with=celiac

sprue usually experience a rapid symptomaric improve-
ment wichin a matrer of weeks of che exclusion of diecary
gluten, and this provides addicional diagnostic confirma-

tion.

GASTROENTEROLGGY Vol, 120,
o s i"a :

Nutrient Deficiency a

At the time of diagnosis, routine ‘&
inciuding  full blood count and biochemical” pro%‘ie
(which includes albumin concentration, ferritin, serum
folate or red cell, sad Byy) should be measured. Supp[e—
ments to replace iron and folate and B,, may be required
if reduced serum fevels of ferritin and folace are found,
although levels frequently correct on trearment with a

gluten-free dier. Monitoring of antlendomysml or tissue
transqlummmase ancibody titers, which usually normal-
ize with cthe institution of a gluren-free dier, may prove-
usctul to check diecary compliance. Occasionally, cal-
cium and vitamin D supplementation may be required.
Similarly, life-threatening hypokalemia or hypomag-
nesemia may occur and should be appropriately cor-
rected.

Nonresponsive Celiac Sprue

The most common cause of [ONCesSPOnsiveness is
continued gluren intake. Should che biopsy remain .ab-
normal, a whear-free, gluten-free diec should be iniciaced
in which chere is avoidance of wheat starch—based glu-
ten-free foods in addition to che standard gluren-free
diet. It is important to stress that clinicians should rule
out other trearable diseases wich similar histology chat do
nor respond o a gluten-free diec,

Steroids can be used, and an acuce crisis is managed
wich parenteral hydrocortisone. Oral corticosreroids may
be used in nonresponsive disease but only when other
causes of small intestinal villous atrophy have been ex-
cluded. 6-Mercapropurine or azachioprine may be used as -
steroid-sparing agencs if a dose of more than 10 mg/day
of prednisolone is required.

Ulcerative fejunitis

In this condition, there are ulcers affecting che
jejunum or ileum. Scarring can lead to scricture forma-
tion wich intervening areas of dilated bowel, There is a
vartable degree ol villous acrophy in adjacent and discanc
mucosa. There is a high mortality rate with death often
fotlowing hemorrhage, perforation, or obstruction possi-
bly on a background of malnutrition. Diagnosis can be
dithculr, with small intestinal radiclogy often being
unhelpful. If ulceration or lymphoma beyond the second
pase of the duodenum is choughe likely, enteroscopy may
be useful to obtain biopsy specimens for histologic as-

sessment.

Surgical resection of the ulcer, especially if localized ro
one parr of the intestine, can be curative. Stricturoplasty
may be undertaken. A strict glucen-free dier should be
initiared. and steroids are often used, sometimes with
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benefit. If a diagnosis of enteropachy-associated T-cel]
lymphoma is made, che patient should be referred o an

oncologist for appropriate chemotherapy.

Malignancy

There is an increase in overall mortality in celiac’
sprue. The excess deaths are mainly caused by malig--_-j1
nancy, the majority of which involve intestinal lym- -
phoma. Holmes and colleagues found a 5-fold increased-
risk of developing malignancy in a celiac population wich
a relative risk of developing non-Hodgkin lymphoma of -
40. This risk fell to the level of che normal population

after patients had caken a glucen-free diet for 5 years.
Small bowel radiology, enteroscopy, and a compurer-

aided romographic radiographic scanning should be un-

dertaken if lymphoma is suspected. Laparocomy may be

required. Treacment for enteropachy-associaced Trcell

lymphoma is unsatisfactory wich a low survival rare,
Afrer lymphoma, the most cemmon malignancy is ade-
nocarcinoma of the intestine, Presencation may invalve
anaemia, gascroinrestinal blood loss, welght loss, ob-
scruction, vomiting, and abdominal pain,

Follow-up

Some physicians contend thar afeer intcreduccion
of a gluren-free diet, most patients remain well. It is
generally advocared char yearly weighr, full blood count,
ferricin, folate, caleium, and alkaline phosphatase should
be recorded. Follow-up should be life-long, and chis
permits reinforcement of the continuing need for scrice
adherence to the gluten-free djer.

Screening first degree relacives may be undercaken and
other associated condirions may be sought in affecred

AMERICAN GASTROENTERGLOGICAL ASSOCIATION 1Bog .

individizals. It js wise, therefore, that follow-up should
be undertaken by a physician,
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