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1. INTRODUCCION.

Las enfermedades infecciosas han sido tratadas con antimicrobianos desde la introduccion de las
sulfonamidas hace 80 afios. Cuando empezo el uso de los agentes antimicrobianos, aparecieron
las resistencias bacterianas, y luego se diseminaron por todo el mundo ' Esto esta
probablemente relacionado, entre otras cosas, con una sobre-exposicion de los microorganismos
ante estas drogas °. Las resistencias bacterianas son un problema serio desde el punto de vista
médico, economico, y de salud publica, debido a que las infecciones son todavia una de las
mayores causas de mortalidad y morbilidad, .

En odontologia, las cuatro razones principales para prescribir antibiéticos son *; infecciones
orofaciales, indicaciones médicas como la profilaxis de endocarditis, después de procedimientos
de cirugia oral para prevenir secuelas traumaticas o infecciosas, y en el tratamiento de ciertos
tipos de periodontitis.

Las periodontitis, debido a su naturaleza infecciosa °, pueden precisar de antibiéticos sistémicos
como parte del tratamiento, aunque los tratamientos antibacterianos de tipo mecanico han
demostrado ser efectivos en detener esta enfermedad en estudios longitudinales *”. Solo algunos
tipos especificos de periodontitis e infecciones periodontales pueden necesitar el uso
coadyuvante de antibidticos sistémicos. Estos tipos incluyen las periodontitis recurrentes y
refractarias *°, la periodontitis del adulto asociada con patogenos bacterianos especificos ', y los
abscesos periodontales "',

Cuando se emplean antibidticos en el tratamiento de las periodontitis, se debe disponer de
informacién en relacién con: a) qué tipos de especies bactenianas patogenas estan presentes en la
zona subgingival para distinguir claramente el objetivo del tratamiento; y b) cuales son los
perfiles de susceptibilidades a antibiodticos de estas bacterias. La mayoria de los datos sobre estos
campos han sido obtenidos en los EE.UU. y en los paises del norte de Europa, lo que lleva a
cuestionarnos si esos datos son aplicables a otros paises como Espafia.

13-17

Espafia es un pais con alto nivel de resistencias bacterianas , principalmente entre los

denominados patogenos adquiridos en la comunidad '®. Este hecho se ha asociado al alto nivel de

g e, - _ . ~ 8-22
consumo de antibioticos en nuestro pais desde los afios sesenta '

, ¥ a la alta tasa de no
cumplimiento cuando se toman estas drogas '*.

Basandonos en estos hechos, nuestra hipotesis es que la composicion de la microflora
subgingival responsable de las infecciones periodontales (entre ellas, los abscesos
periodontales y la periodontitis del adulto) es diferente en Espaiia, y que sus perfiles de
susceptibilidades antimicrobianas son también diferentes. Previsiblemente, los niveles de

resistencias bacterianas ante antimicrobianos seran mas elevados en Espafia.
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1. _REVISION DE LA LITERATURA.

1. Resistencias bacterianas ante antimicrobianos.

1.1. Situacion global de las resistencias bacterianas.

Las enfermedades infecciosas siguen siendo una de las mayores amenazas para el genero
humano en todo el mundo. Este hecho se agrava ademas por el aumento en el numero de
bacterias que no responden al tratamiento debido al desarrollo de resistencias ante diferentes
agentes antimicrobianos . l

Las resistencias ante antibidticos son un serio problema meédico, econOmico y de salud
publica *. Hace sesenta afios, no habia apenas genes de resistencia, y las cepas resistentes no
aparecieron hasta que los agentes antimicrobianos fueron usados durante afios o décadas '
Hoy en dia, la aparicion de bacterias resistentes a las drogas antibacterianas mas comunes esta
llegando a ser un hecho frecuente. Se han descrito recientemente diferentes cepas multi-
resistentes, incluyendo microorganismos virtualmente resistentes a todos los antimicrobianos
23 Las resistencias bacterianas han aparecido en respuesta a una sobre-exposicion debida al
uso mal seleccionado, excesivo e inapropiado de los antibioticos %. La velocidad a la que se
desarrollan las resistencias en las poblaciones microbianas estd a menudo directamente
relacionada con el grado de empleo de determinados agentes en un medio definido **.

El incremento en el consumo de antibidticos es el resultado de la combinacion de una serie de
factores >***: un uso para profilaxis muy extendido; un aumento en la poblacién de individuos
muy mayores o0 muy jOvenes, que son particularmente susceptibles a infecciones; el
incremento en la cantidad de individuos inmunocomprometidos (por SIDA, céancer,
transplantes... ); practicas en agricultura y en ganaderia, en las cuales los antimicrobianos se
emplean como promotores del crecimiento; las compaiiias farmacéuticas, que apoyan el
consumo masivo de antibioticos para compensar las inversiones en investigacion y desarrollo;
la tendencia de los médicos a recetar la droga mas novedosa; y el uso de medicamentos
genéricos, que conduce a un menor coste del producto.

Sin embargo, a pesar de todos estos factores, el incremento en ¢l consumo de antibidticos esta
decreciendo lentamente. A finales de los setenta y a principios de los ochenta, el mercado de
antibioticos crecia alrededor de un 25% cada afio, mientras que en los noventa este
crecimiento se sitia en solo 6% por afio .

Ademas, la importancia de los antibioticos en el mercado farmaceéutico esta disminuyendo, y

la investigacion sobre nuevos antimicrobianos se ha reducido en un 50% % Desde 1960, todo

2
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los antibidticos nuevos son modificaciones quimicas de estructuras basicas existentes, y no
hay ningun antibidtico nuevo de importancia en la fase III de desarrollo que pudiera salir al
mercado en los proximos afios *%°.

En esta situacion, y mientras liegamos a la denominada “‘era post-antibiética”, se han sugerido
una serie de esfuerzos para cambiar la tendencia de incremento en las resistencias bacterianas
? Uno de los puntos fundamentales es el desarrollo de estrategias racionales para el uso de los
agentes antimicrobianos, para lo que se han propuesto diferentes recomendaciones %
dirigidas no solo a mejorar el uso racional de los antibidticos, sino también a reducir su
consumo. Esta reduccidén disminuiria tanto la aparicion de genes de resistencia, como su
diseminacion una vez que han aparecido '. Otros medios de retardar la diseminacién incluyen
las barreras fisicas sobre las comunidades bacterianas mediante técnicas estériles,
precauciones barrera, limpieza general, practicas de control de infecciones, higiene general,
suministro de aguas limpias, preparacion de comida de manera adecuada, etc. .

La importancia de los laboratorios de microbiologia tiene que ser subrayada. Deben realizar
diferentes funciones, como la monitorizacion y vigilancia de los organismos resistentes, la
aportacion de datos sobre susceptibilidades antibioticas a los clinicos para dirigir los
tratamientos, y la deteccion temprana de resistencias significativas, con objeto de limitar el

uso inapropiado de antibioticos o de drogas nuevas seleccionadas empiricamente 7.

1.2. Mecanismos de resistencias bacterianas.

La resistencia bacteriana ante antibioticos puede adquirirse mediante varios mecanismos **%:

- Intrinseca. Esta resistencia existe de manera natural y es inherente a diferentes especies
bacterianas.

- Recombinacion entre especies. Es también especifica de cada especie bacteriana, y la
resistencia se intercambia entre especies transformables de manera natural (genes
Mmosaico).

- Mutacion. Aunque es raro, incluso cambios en un nucleotido puede conducir a resistencia
ante ciertos antibioticos. Los cambios en las proteinas que se unen a penicilinas, o en las
proteinas que se asocian a la permeabilidad de la membrana, estan causados por
mutaciones espontaneas. Las mutaciones cromosomicas aleatorias causan un incremento
moderado en el nivel de resistencia.

- Adquisicion horizontal. Este es el proceso mas comun en la diseminacion de resistencias
bacterianas. Implica la adquisicion de elementos genéticos que codifican la resistencia. Se
han descrito diferentes mecanismos.

Transformacion. Adquisicion de segmentos de ADN libre, desde el medio circundante.
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Transduccién. El ADN se transfiere de una bacteria a otra mediante la insercién de un
fago bacteriano.
Conjugacion. Contacto de célula a cé€lula, que involucra la transferencia de ADN

plasmidico, desde una bacteria donante a una bacteria receptora.

Los genes de resistencia pueden estar situados en el cromosoma, y en plasmidos,
transposones, o integrones % lo que permite una amplia diseminacion de los genes de
resistencia dentro de un ecosistema, y entre bacterias no relacionadas de diferentes
ecosistemas .

Los plasmidos son pequefios elementos extra-cromosomicos de ADN. Los plasmidos
conjugantes tienen la habilidad de transferir informacion genética directamente desde un
microorganismo a otro. -

Algunos plasmidos contienen regiones con gran movilidad, denominadas transposones, que
tienen la capacidad para desplazarse desde un plasmido al ADN cromosomico. Los
transposones y los tranéposones conjugantes pueden insertarse también en el cromosoma del
huésped.

Los integrones son elementos genéticos moviles y discretos, diferentes de los transposones en

su estructura y en el tipo de proteinas que llevan.

Un gen de resistencia puede ser constitutivo o inducible. En relacion con la produccion de un
enzima, como las [(-lactamasas, una produccion constitutiva genera una cantidad basal
relativamente constante del enzima, que no se ve afectada por estimulos externos. Una
produccion inducible puede resultar en un gran incremento en la produccion del enzima,

después de la exposicion ante ciertos agentes antimicrobianos °.

1.3. Mecanismos de resistencia ante antibiéticos usados cominmente.

28.29,

Se han descrito tres mecanismos principales

- Alteracion del lugar de accion, mediante cambios en el numero o en el tipo de las
proteinas de union a penicilinas.

- Ewitar el acceso al lugar de accion mediante el bloqueo de los poros externos o porinas. En
las bacterias gram-negativas, esta puerta es necesaria para el acceso de la droga al interior
de la bacteria.

. .. .. . . .y 28.30.31
- Inactivacion del agente antimicrobiano mediante la produccion de B-lactamasas i
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Las B-lactamasas mactivan antibioticos B-lactamicos por medio del uso de iones de zinc, o de
manera mas frecuente mediante el mecanismo serina-éster. La produccion de estas enzimas
representa la mayor causa de resistencia tanto en bacterias gram-negativas como gram-

positivas. Se han identificado alrededor de 200 p-lactamasas ***

. La produccion de -
lactamasas puede ser constitutiva o inducible, y cromosomica o mediada por plasmidos **.

En bacterias anaerobias (Bacteroides sp., Fusobacterium nuclearum), las enzimas son
cromosdmicas y constitutivas 22°2*, Por ejemplo, se han caracterizado enzimas de Prevotella
intermedia que eran constitutivas e intracellulares *.

Estas enzimas constitutivas cromosomicas no son facilmente transferibles entre cepas, a pesar
que que se han publicado casos de transferencia conjugativa de resistencia **. La resistencia ante
antibioticos en Prevotella melaninogenica puede estar codificada por ADN cromosomico, sin
estar involucrados plasmidos **. Se ha investigado la transmision horizontal de resistencias
mediante fa produccion de B-lactamasas, o mediante proteccion ribosomal frente a tetraciclina
(z2fQ) en una cepa donante de P. intermedia. Se observo una alta frecuencia de transferencia de
este fenotipo de resistencia, vy la resistencia frente a penicillinas y tetraciclinas se transferia de
manera conjunta 7

Para prevenir el efecto de las enzimas B-lactamasas, se han empleado diferentes estrategias *°,
incluyendo la adicion de cadenas laterales alternativas a la molécula de antibidtico, la

modificacion del nucleo B-lactamico, y la adicion de otros compuestos B-lactamicos que se

unan a las B-lactamasas.

1.3.2, Resistencia g tetraciclinas.

Se han descrito tres mecanismos principales 23:3438.39,

- Flujo de tetraciclina, las bacterias resistentes expulsan tetraciclina fuera de la célula (ferA-
tetE y tetK-tefl).

- Proteccion ribosomal. Mediante proteinas'que protegen a los ribosomas de la accién de la
tetraciclina (fefM, tefN, tetO, tetQ, terS)

- Alteracién enzimatica de la tetraciclina (ferX).

En Bacteroides sp., €l mecanismo mas importante es la proteccion ribosomal mediada por el
gen tefQ ** Te/M también actGa mediante proteccion ribosomal y se puede detectar en
bacterias subgingivales en el 69% de los pacientes con periodontitis del adulto, representando
alrededor del 10% de la microflora resistente a tetraciclina, y del 1.2% de la flora total. A

pesar de que el zesM esta muy extendido entre la microflora en periodontitis del adulto, afecta

3
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sobre todo a microorganismos no patogenos, con las excepciones de Peprosireptococcus sp. y
Streptococcus intermedius *°. También se ha detectado en muchas cepas de F. mucleatum en
un transposon conjugativo. Se ha encontrado el refK en Eubacterium sp., y se ha indicado la
presencia de un gen parecido al fefQ, localizado en el cromosoma bacteriano y transmisible
mediante conjugacion, en P. intermedia y T. denticola. La resistencia a tetraciclina se ha
descrito también en Porphyromonas sp., Eubacrerium sp., Capnocviophaga sp., y

Selenomonas sp., pero no se estudiaron los mecanismos involucrados *°.

Se han descrito 18 determinantes de la resistencia a tetraciclina, de los cuales 13 estaban
asociados con plasmidos. Por lo tanto, la mutacion de los genes cromosomicos existentes
parece ser relativamente poco importante en la resistencia a tetraciclina °. También los genes
localizados en elementos cromosomicos se pueden transmitir mediante conjugacion .
Ademas, se ha observado un sistema de transferencia inducible, denominado elemento de
transferencia de resistencia a tetraciclina, cuyo mecanismo es conjugacion y que esta localizado
en el cromosoma. Este sistema es también capaz de movilizar plasmidos cripticos y otros

34

determinantes de resistencia . El hallazgo de los mismos mecanismos de resistencia a

tetraciclina en especies bacterianas diferentes, localizadas en elementos conjugativos, sugiere

que ha tenido lugar una extensa transmisién horizontal de elementos genéticos >,

1.3.3_Resistencia a metronidazol,

Esta relacionada con 4 genes (nimA, mimB, nimC, nimD), que codifican una 5-nitroimidazol
reductasa. Estos genes estan localizados en el cromosoma ¢ en un grupo de plasmidos, y se
pueden transferir mediante conjugacion o mediante transformacién **'.

En Bacteroides sp., la resistencia se ha asociado con una combinacidn de factores, incluyendo
una captacion reducida de la droga, una actividad disminuida de la nitro-reductasa, una menor
actividad de la piruvato-ferrodoxina oxido-reductasa, y un aumento de la actividad de la
lactato dehidrogenasa. Se requiere la combinacion de todos estos mecanismos para un nivel

elevado de resistencia, explicindose asi la poca frecuencia de la resistencia ante metronidazol
34

Se ha descrito la transmision de niveles moderados de resistencia a metronidazol nn Bacteroides
sp., asociada con un plasmide no auto-transmisible, movilizado mediante un plasmido

> La resistencia de algunas cepas de

conjugativo, o introducido mediante conjugacion
Bacteroides puede transferirse también mediante plasmidos, o estar determinada

cromosOmicamente, v parece no ser tan infrecuente como se pensaba. Por ello, se ha

6
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recomendado la realizacion de tests de susceptibilidad para metronidazol en cepas de

. . ;- 42
1mportan01a clinica ™.

1.3.4. Resistencia a clindamicina.

Se han identificado tres mecanismos **, incluyendo la inactivacion de la droga, el flujo hacia

fuera del antibidtico, y la modificacion del lugar de accion, el ribosoma.

El mecanismo mas importante es la modificacion del ribosoma, mediante la metilacion de la
fraccion 23S de ARNr, y que es conocido como mecanismo MLS (macrolido-lincomicina-

estreptogramina B), debido a que confiere también resistencia a los antibioticos MLS.

La resistencia a clindamicina puede transmitirse mediante plasmidos auto-transmisibles,
transposones, y transposones conjugativos, indicando una gran movilidad y capacidad para
. . . 4 . . .
diseminarse con rapidez **, aunque no ha sido estudiado adecuadamente en bacterias

periodontales.

1.3.5. Resistencia a macrolidos. .

Se han observado diferentes mecanismos *;

- La presencia de metilasas de ARNr, que modifican un residuo de adenina, evitando que los
antibioticos MLS se unan a la subunidad ribosomica 50S. ‘

- Enzimas de inactivacion, que son relativamente raras.

- Mecanismo de flujo, comun en Streptococcus pyogenes 'y Streptococcus pneumoniae.

- Mutaciones en las secuencias de ARNr 23S.

El mecanismo de metilacion es el mas importante en la resistencia a macrolidos, y se han

descrito alrededor de 30 genes diferentes. Se pueden encontrar en las bacterias orales, incluidos

los patogenos periodontales. Esta codificada mediante plasmidos y transposones. Puede ser

inducible (macrolidos de 14 o 15 atomos), o constitutivo (macrolidos de 16 atomos, y

. . a3
lincosaminas) ™.

1.4. Distribucién geografica de las resistencias bacterianas.

Las bacterias resistentes no estan distribuidas de manera equilibrada en el mundo. Diferentes
estudios han comparado las susceptibilidades a antimicrobianos en aislamientos bactenanos
de diferentes paises 13-16194449 " Durante los ultimos afios han aparecido varios grupos
diferentes de microorganismos que son causas significativas de morbilidad y mortalidad, y

refractarios al tratamiento, principalmente debido al desarrollo de resistencias ante multiples

7
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agentes antimicrobianos '*. Este hecho es de particular relevancia en las bacterias anaerobias
*0. que han demostrado un incremento en sus resistencias y la aparicion de cepas multi-
resistentes >

Por ejemplo, se ha detectado un rapido incremento en la resistencia del grupo del Bacteroides
fragilis ante clindamicina °°. En la actualidad esta bien documentado un incremento en la
frecuencia de resistencia ante antibioticos P-lactamicos entre las bacterias anaerobias en
Europa ' y en EE.UU. ¥, y se ha observado la misma tendencia con respecto a clindamicina
y a tetraciclina en Europa '”. Incluso, aislamientos clinicos de Bacteroides sp. han demostrado
resistencia ante metronidazol **.

Se estan aislando cada vez con mas frecuencia neumococos resistentes a antibioticos,
especialmente cepas resistentes a penicilina, en muchas partes del mundo *'. También se ha
observado un incremento en las resistencias en Haemophilus sp. y en otros patdogenos

adquiridos en la comunidad, en diferentes zonas del mundo '*'***,

Estudios prospectivos en varios paises europeos han demostrado unanimemente que los paises
escandinavos, el Reino Unido v Holanda tienen las incidencias mas bajas de resistencias
bacterianas, y que los paises del sur de Europa tienen las mayores *. Esta afirmacion es
también valida para las bacterias anaerobias, en las cuales se han identificado mayores

resistencias en los paises del sur de Europa (Grecia, Italia, Portugal y Espaiia) .

Espafia es uno de los paises donde se han identificado tasas mas elevadas de resistencia frente
a antibiéticos. Este hecho se refiere principalmente a aislamientos de bacterias adquiridas en
la comunidad, mientras que los aislamientos de bacterias nosocomiales obtienen resultados

dentro de los rangos calculados en otros paises de Europa .

Los porcentajes mas altos de Europa en cuanto a resistencias de S. preumoniae ante
v g ‘1- . g ~ 49 . .

penicilinas, macrélidos v tetraciclinas, se han detectado en Espaiia ***. Se han identificado

cepas de S. preumoniae multi-resistentes en Espafia y en Sudafrica *'. De acuerdo con los

estudios revisados, la resistencia de S. preumoniae en Espafia frente 2 0.1 pg/ml de penicilina

16.19

esta entre las mas altas de Europa y del mundo *'.

Los hospitales espaiioles han obtenido los porcentajes mas altos de produccion de f-

13.14

lactamasas por Haemophilus sp. en Europa incluyendo Haemophilus influenzae "°. La

resistencia de Haemophilus sp. frente a cefaclor, cloranfenicol y co-tnmoxazol es considerada

13.14 1 6 mismo ocurre con la resistencia

como “inesperadamente elevada” en cepas espafiolas
de H. influenzae ante ampicilina, cefaclor, y entromicina 5 También se ha encontrado una

8
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alta frecuencia de H. influenzae resistente a ampicilina en cepas espafiolas, en comparacion
con la de otros siete paises europeos 1

Un estudio sobre la prevalencia de Staphylococcus aureus resistente a meticilina en Europa,
indico que Espaiia, Italia y Francia tenian las prevalencias mas altas 53

1. > sefialaron un

La resistencia en anaerobios también esta en aumento. Garcia-Rodriguez et a
incremento de las resistencias del grupo del B. fragilis, entre 1975 y 1987. Las resistencias
ante clindamicina en anaerobios estan mas elevadas en Espaia, en relacion con las de otros

paises europeos '’

La alta prevalencia de cepas resistentes a antibidticos en Espafia se ha relacionado con el
elevado consumo de antibioticos en este pais (Tabla I). El pico en el consumo de antibioticos
acurrio entre 1966 y 1976, con 31 dosis diarias definidas (DDD) por 1000 habitantes en 1976.
A partir de entonces se ha experimentado un descenso continuado, con 23 DDD en 1992. A
pesar de ello, en ese afio solo Francia tenia un consumo mas elevado '*'°.

En 1992, penicilinas y cefalosporinas representaban el 70% de las dosis diarias definidas,
siendo los macrdlidos el segundo grupo terapéutico de antimicrobianos mas impartante (Tabla
1) %12,

En 1997, se incluyeron 3 antibiéticos, como monofarmacos, entre los 35 medicamentos mas
vendidos: amoxicilina (el mas vendido, con 10.7 millones de envases), ciprofloxacino, y

22

claritromicina En la Tabla IIl se muestra el consumo anual de diferentes grupos

terapéuticos y monofarmacos, en millones de envases.

El mal uso de los antibidticos puede estar también asociado al incremento en las resistencias
Espafia tiene las mas alta tasas de no cumpiimiento en el uso de antibidticos (42%), seguido
por Italia (34%), Francia (16%) y Alemania (9%).

Los altos niveles de resistencias en Espafia y Francia se han achacado al consumo masivo de
antimicrobianos orales, a una mala seleccion de las drogas, y a un bajo cumplimiento en el
tratamiento por parte del paciente '*.

Los agentes antimicrobianos no se usan unicamente en seres humanos. El consumo de
antibidticos en la alimentacién de animales como estimuladores del crecimiento se estima que
puede representar dos tercios del consumo humano, mientras que el uso terapéutico para tratar
infecciones en mascotas, o la adicion en los alimentos o en el agua no se ha calculado '*. Su

- . . . g ar e . s
influencia en las resistencias a antibiéticos no se ha definido claramente **,
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En conjunto, estos datos demuestran que la politica en el uso de los agentes antimicrobianos
en Espafia ha incrementado el nivel de las resistencias bacterianas, siendo alto en relacion con
los paises vecinos, y estando principalmente relacionado con las bacterias adquiridas en la

comunidad y con los antibioticos B-lactamicos.

2. _Modelos de enfermedades infecciosas. Infecciones periodontales.

2.1. Infecciones orales que requieren tratamiento antibiotico.
Hay cuatro situaciones principales en las que los dentistas pueden necesitar prescribir

antibidticos sistémicos *.

Infecciones orofaciales. Las infecciones mas frecuentes son las de origen odontogénico, que

pueden tener diferentes causas, incluidas la necrosis pulpar, las infecciones periodontales, la

pericoronaritis, asi como los traumas y la cirugia 5,

- Para la prevencion de infecciones relacionadas con bacteremias, como la endocarditis.

- Después de procedimientos de cirugia oral, y también con un objetivo profiiactico, para
prevenir infecciones post-quirurgicas y secuelas traumaticas.

- Y para el tratamiento de ciertos tipos de periodontitis, principalmente formas de progresion
rapida, de comienzo temprano y refractanas.

Unicamente dos de estas indicaciones tienen un objetivo terapéutico claro. Con el propésito de

definir susceptibilidades antimicrobianas, las infecciones periodontales como el modelo

patologico, y la microflora subgingival como agente bacteriano etiologico, parecen ser el modelo

de estudio mas adecuado.

2.2. Infecciones periodontales,

Enfermedad periodontal es un amplio concepto que define diferentes condiciones clinicas
asociadas con cambios inflamatorios en los tejidos periodontales, relacionados con la
acumulacién de placa bacteriana. Sin embargo, solo se ha establecido una clara etiologia
bacteriana especifica para las periodontitis, caracterizadas por la destruccion del aparato de
insercion °. La destruccion del aparato de insercion periodontal requiere de la presencia de
bacterias patogenas, pero también de un huésped susceptible, de un ambiente favorable, y de ia
ausencia o baja cantidad de especies bacterianas protectoras **

El tratamiento de las periodontitis normalmente requiere la modificacion de la microflora
subgingival, mediante terapias no especificas que buscan la remocién mecanica de la placa
bacteriana subgingival, como el raspado y alisado radicular, o la cirugia periodontal. A esto le

sigue el mantenimiento de unas encias clinicamente sanas, con medidas de higiene oral

10
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adecuadas, y profilaxis profesional periodica. Estudios longitudinales a largo plazo han
demostrado la efectividad de estos tratamientos en detener la destruccion periodontal ™",
Sin embargo, hay pacientes en los que el tratamiento mecanico no es suficiente para detener la

progresion de la enfermedad *%*

, ¥ se pueden beneficiar del uso de antibidticos sistémicos
como terapia coadyuvante ®°. Asi, ciertos tipos de periodontitis pueden precisar del uso
coadyuvante de antibioticos sistémicos, incluyendo las periodontitis refractanias o recurrentes
510 'y 1a periodontitis del adulto asociada con patogenos bacterianos especificos %%, En estas
situaciones, para un uso adecuado de los antibidticos sistémicos se requeriria la caracterizacion
previa de la microflora subgingival asociada v de sus perfiles de susceptibilidad a
antimicrobianos '°.

Junto con estas infecciones periodontales especificas, el absceso periodontal es una condicion
aguda, en la que los antibioticos sistémicos pueden ser necesarios como parte del tratamiento

. 1Li2
de urgencia .

2

i

.2.1. Absceso periodontal
Los abscesos odontogénicos agudos son condiciones clinicas que requieren tratamiento
urgente,
Dependiendo de su origen, los abscesos odontogénicos pueden ser definidos como abscesos
endodonticos o periapicales, abscesos periodontales, o abscesos pericoronarios *. Los
términos absceso dental, periapical 0 dentoalveolar deben usarse para referirse a abscesos de
origen endodontico, evitando confusiones con la nomenclatura .
Entre los abscesos odontogénicos, los abscesos dentoalveolares son la patologia aguda mas
frecuente, seguidos por las pericoronaritis, y los abscesos periodontales ”'.
El absceso dentoalveolar agudo, se asocia con hinchazon y dolor 28 dolorimiento
especiaimente con percusion 7, y, a veces, malestar general, linfadenopatia, y fiebre >” La
microflora asociada con el absceso dentoalveolar es relativamente sencilfa, con hasta 10
especies bacterianas diferentes, incluyendo anaerobios estrictos como P. intermedia, F.
nucleatum y Peptostreptococcus micros . También se han estudiado las susceptibilidades a
antibioticos de la microflora del absceso dentoalveolar, tanto con respecto a la muestra de pus

73.76 7781

en conjunto ', como para cepas bacterianas aisladas

Por el contrario, hay una carencia llamativa de informacién con respecto a la etiologia

bacteriana v a las susceptibilidades a antimicrobianos del absceso periodontal.

1t
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El absceso periodontal ha sido definido como una inflamacion localizada purulenta en los
tejidos periodontales **, con una clara destrucciéon periodontal, que ocurre en un periodo
timitado de tiempo y con sintomas clinicos facilmente detectables *. Esta definicion incluye
abscesos con diferentes causas: exacerbacion de una periodontitis preexistente ***°; terapia
periodontal inapropiada, principaimente profilaxis o raspado, que pueden dejar fragmentos de
calculo en las partes mas profundas de la bolsa periodontal 8486 reaparicion de la enfermedad

878 Sy . . . ey e . P e K
8 aparicion de sobre-infecciones tras el uso de ciertos antibioticos sisteémicos ®10

situaciones como la impactacion de cuerpos extrafios 72101

, 0 factores locales que afectan la
integridad o morfologia de la raiz **?1%'% Debido a esta heterogeneidad, se necesita una
clasificacion etiologica de los abscesos periodontales para realizar un tratamiento basado en la
etiologia.

Respecto a la microflora de estos abscesos, se ha valorado en pocos estudios 69891107110 qye
han mostrado una microflora compleja, pero similar a la de la periodontitis del adulto, con una
alta prevalencia de especies negro-pigmentadas.

Practicamente ningun trabajo se ha ocupado de las susceptibilidades a antimicrobianos de las
bacterias aisladas en abscesos periodontales, excepto en dos estudios que presentaron
resultados de manera accesoria, en abscesos tras la toma de antibioticos sistémicos **°, y en
abscesos en casos de periodontitis refractaria, como ayuda para seleccionar el tratamiento 5
También hay carencia de informacion relativa a la eficacia de los tratamientos propuestos para
manejar esta patologia. La mayoria de los datos proceden de informes de casos y de opiniones

84.85.93-95.99.160.102-104

clinicas , y solo dos estudios han seguido longitudinalmente abscesos

periodontales después del tratamiento **'"".

2.2 2 Periodontitis refractaria.

La periodontitis refractaria se define por la presencia de multiples localizaciones que
continuan perdiendo insercion y hueso alveolar, a pesar de haber recibido el tratamiento

adecuadd, seguido por medidas de higiene oral de manera regular, y mantenimiento
periodontal 864

Los estudios en pacientes con periodontitis refractaria deben ser analizados con cuidado,
debido a que los criterios diagnosticos son el factor clave, y es dificil distinguir entre
verdaderos casos refractarios, enfermedad recurrente, y tratamiento inapropiado * La
enfermedad recurrente muestra una respuesta inicial al tratamiento adecuada, seguida por la
reaparicion de la enfermedad. Una estrategia de seleccion de pacientes consiste en detectar
localizaciones activas en pacientes refractarios al tratamiento. Los pacientes son

monitorizados durante un periodo de tiempo, hasta que se detecta enfermedad activa {definida

12
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como pérdida significativa de insercion o aparicion de un absceso periodontal), momento en

112-117

el que el paciente entra en el estudio . Otros estudios seleccionan simplemente pacientes

que no han respondido adecuadamente al tratamiento convencional, o incluse a tratamientos

antibioticos coadyuvantes ''#1%!.

Se ha sugerido que la enfermedad refractaria puede estar relacionada con un tratamiento
inadecuado, con la presencia y/o persistencia de patogenos virulentos o combinaciones de
patogenos, con la escasez de especies beneficiosas, o con una respuesta inadecuada del
huésped ''°. Fundamentaimente se han empleado tres estrategias para estudiar la microflora de
estos pacientes: a) describir las microflora subgingival antes del tratamiento y antes del
diagnostico de periodontitis refractaria ''°, b) analizar la microflora cuando se detecta
actividad de enfermedad > ) y estudiar la microflora después de que el tratamiento

haya fracasado ''*'*

. A partir de estos estudios no se ha detectado un perfil bactenano
homogeéneo en las localizaciones refractarias “*''®. Sin embargo, en algunos estudios se han
relacionado los pacientes o localizaciones refractarios con la presencia en la flora subgingival

de ciertos patogenos como Porphyromonas gingivalis 7 A. actinomycetemcomitans y P.

intermedia '®, o Bacteroides forsythus '**.

La Asociacion Americana de Periodoncia recomienda el estudio microbiolégico de la
microflora subgingival, y el estudio de susceptibilidades antimicrobianas, en pacientes con
periodontitis refractaria '°. Ademas, la evidencia mas fuerte que apoya el uso de antibioticos
en periodoncia aparece para casos de periodontitis refractaria o recurrente '*°. En estas
situaciones, se ha observado un efecto beneficioso adicional después del uso coadyuvante de
antibioticos, en comparacion con el efecto del raspado. Sin embargo, minguno de los

antibidticos ha demostrado eficacia en el tratamiento de todos los pacientes *. Se han evaluado
127

?

8.114,115.128

>

diferentes  regimenes  antibidticos:  tetraciclinas clindamicina

8.113 124

amoxicilina/clavulanato , metronidazol
] 131

, metronidazol con amoxicilina ' y

ornidazol . Y se han observado efectos favorables a corto plazo, pero también una gran
variabilidad en la respuesta al tratamiento entre los pacientes. En estos estudios, se considero
que la reaparicion de los patogenos en algunos pacientes era la razon mas importante para la

recurrencia de la enfermedad '*2.

2.2.3. Periodontitis del adulto.
Se han descrito entre 300-400 especies bacterianas diferentes en la microflora subgingival 133

aunque solo un numero limitado de ellas se ha asociado con la progresion de la periodontitis.
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Hay una fuerte evidencia etiologica para 4. actinomycetemcomitans, P. gingivalis y B.
forsythus; evidencia moderada para Campvlobacter rectus, Eubacterium nodatum, F.
nucleatum, P. intermedianigrescens, P. micros, S. intermedius, y Treponema denticola y
espiroquetas en relactdon con la gingivitis ulcero-necrotizante; mientras que solo hay
evidencias imciales para Eikenella corrodens, bacilos entéricos, Pseudomonas, Selenomonas,

134

Staphylococcus y hongos "~ La deteccion de alguno de estos patogenos periodontales puede

estar claramente relacionada con la respuesta al tratamiento, ya que puede incrementar el

riesgo de enfermedad refractaria o recurrente *°5".

Factores que afectan a la prevalencia de los patogenos periodontales.
Estos factores pueden agruparse en dos categorias, los que corresponden a una verdadera

diferencia biologica, relacionados con factores que pueden tener influencia sobre la

composicion de la placa subgingival, y los que son debidos a diferencias en la metodologia de .

estudio.

Diferencia biolégica verdadera.

Las diferencias geograficas **%

pueden relacionarse con diferentes factores que influyen
sobre la poblacion de un pais concreto: la atencion médica y dental, y el nivel de educacion
sanitaria; el tipo de dieta "*’; el uso de aguas para beber o de alimentos contaminados

1813 ¢l uso de antimicrobianos en la poblacion. Por

una higiene personal inadecuada
ejemplo, la escasa presencia de microorganismos sobre-infectantes en Suecia, en comparacion
con EE.UU., puede explicarse por el bajo consumo de antibioticos en Suecia '*. Por el
contrario, se ha sugerido que el uso sin regulacion de antimicrobianos en Sudan influia en la
alta prevalencia de bacilos entéricos 1.

Ademas, el nicho subgingival esta considerado con inestable, pudiendo influir en la

variabilidad en los resultados "**'%'.

Diferencias metodoldgicas.

Estas diferencias pueden estar relacionadas con la seleccion de la poblacion de estudio, con la

. Y - - : - 135
muestra microbiolégica y su toma, y con los procedimientos de cultivo bacteriano .

- Seleccion de la poblacion de estudio.

Puede haber varias fuentes de variacion '*, como el consumo de antibiéticos previo a la toma

7.143 123.140.142.144,145,
B7I8. edad

) 146-148,
de muestras, sexo, raza ;

. habito de fumar . situacion

periodontal inicial y tratamientos periodontales previos; y el diagndstico clinico, que afecta a

14
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la homogeneidad de la muestra de estudio, vy debe de seguir criterios clinicos bien definidos.
Por ejemplo, la presencia de defectos angulares, vy de destruccion localizada en pacientes
menores de 30 afios se ha asociado con una alta prevalencia de A. actinomyvcetemcomitans .
Otros hallazgos clinicos, como la profundidad de la bolsa y el sangrado al sondaje, se han
correlacionado con mayor probabilidad de deteccion *°, y con cantidades mas elevadas '*! de

ciertos patogenos.

- La muestra microbiolégica y su toma.

150,152 141,153

El nimero de muestras por paciente y la estrategia de seleccion de localizaciones
pueden influir sobre los resultados microbiologicos. Es necesario estudiar varias
localizaciones subgingivales para minimizar las tasas de falsos negativos '>. La seleccion de
las cuatro bolsas mas profundas puede ser una de las estrategias mas adecuadas '>*.

Tambien hay que tener en cuenta el namero de localizaciones evaluadas en cada muestra, en
el caso de muestras agrupadas; la técnica de toma de muestras, curetas frente a puntas de
papel '*¢

transporte (desde la toma de la muestra hasta que se siembra). Un tiempo excesivo puede

y el tiempo que se mantienen las puntas de papel en el surco, el medio y el tiempo de

reducir la frecuencia de deteccion de anaerobios estrictos (P. gingivalis, P. intermedia, y F.
mucleatum), y aumentar el nivel de microorganismos facultativos, como A.

actinomycetemcomitans o bacilos entéricos 51313413

- Procedimientos de cultivo microbiolégico '*'-1*.

Puede influir los medios de cultivo empleados; el tiempo y condiciones de incubacion; y los
procesos de recuento, aislamiento e identificacion *%. Por ejemplo, la mayor prevalencia y
menores proporciones de flora de P. micros en Holanda *’, en comparacién con EE.UU. ¥,
se achaco a diferencias en el nivel de deteccion relacionadas con un examen al microscopio

mas cuidadoso en Holanda '*".

Resultados comparados sobre la prevalencia de los patogenos periodontales.

Diferentes tablas muestran la comparacion de los datos sobre metodologia (Tabla IV),
prevalencia (Tabla V) y proporciones sobre la flora total (Tabla VI} de los patogenos
periodontales en periodontitis del adulto. Solo se seleccionaron estudios realizados con
técnicas de cultivo, sobre muestras de pacientes no tratados, aunque algunos estudios incluian
pacientes tratados con localizaciones enfermas. Entre los 25 estudios seleccionados, 10 fueron

realizados EE.UU. (11 en América), 9 en Europa, 3 en Africa y 3 en Asia.
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A. actinomycetemcomitans. La prevalencia de esta especie bacteriana en periodontitis del

adulto oscilé entre 20-40% en la mayoria de los estudios 3%-13%-140-H21#MS.ISLISAIS5159162 4 5

proporcion media sobre la flora total, en localizaciones positivas, es normalmente bajo
(<2.5%) BRI ] ¢ datos muestran que no parecen existir diferencias geograficas en

la prevalencia de esta especie bacteriana, aunque las poblaciones asiaticas pueden tener

porcentajes mas bajOS 142.163.164'

P. gingivalis. Mostré6 mayor variabilidad en los hallazgos. 11 estudios recogieron

prevalencias entre 27-51% 123.138-140.142.149.161.163-163 g4 porcentaje medio de la flora total en

123.139,149.154.160.161

localizaciones positivas oscilo entre 15-30% . Teniendo en cuenta los

estudios revisados, hay una gran variabilidad en la prevalencia de este patogeno, aunque

.. . N by
parece representar una menor proporcion de la flora. en poblaciones africanas ' con

respecto a pacientes europeos.

B. forsythus. Hay pocos estudios que hayan analizado este patogeno. En ellos se ha observado
una prevalencia de 60-67.5% ''*”. Es necesario disponer de mas informacion para poder

comparar los resultados, pero parece que la prevalencia puede ser mas baja en Africa *°, con

respecto a Europa o EE.UU. 160166167

P. imermedia‘nigrescens. Hay importantes diferencias entre los resultados de los estudios

revisados. En conjunto, 8 estudios recogieron una prevalencia elevada de 75-100% "%

140.142.155.160.160.167 ' mientras que 9 estudios evaluaron unos porcentajes mas bajos de entre 38-

63% 133139 144.149.152.139.161.163.165 - A demnas 1a misma variabilidad se observo en relacion con las

proporciones de la flora total. El rango mas comun oscild entre 2.4-7.4% 'B-13%14.142.134.133.161

pero se calcularon porcentajes mas elevados en algunas poblaciones europeas 139.160.161

P. micros. Se han calculado prevalencias mayores de 87.5% 138.137.1680 E| porcentaje sobre la

flora total en localizaciones positivas varié entre 7.0-7.2% en Europa 7%,

F. nucleatum. Esta bactena ha demostrado prevalencias altas, por encima de 80% en la

. . .139.152.160.167
mayoria de los estudios 138.139.152.160.16

, aunque se han observado prevalencias mas bajas en
AR 139059 4 .o 163 . 154 . d
Africa , Asia ">, y Rumania . Los porcentajes de la flora evaluados pueden ser

calificados como bajos (0.4-3.7%) 3%,
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C. rectus. Se han calculado prevalencias elevadas (mas del 70%) en varios paises
142152160.167.168 - Alounas poblaciones en América mostraron porcentajes mas bajos **'%° Las

proporciones de la flora total oscilaron entre 5.3-7.5% '6%!¢¢

E. corrodens. Un trabajo de revision ha sefialado que una prevalencia de 40-60% puede ser

considerada como habitual en pacientes con periodontitis, y representando alrededor del 1-5%-

169.170 152.169

de la flora
9.163

. Sin embargo, se han encontrado prevalencias mas altas y también mas

bajas en otros estudios.

Microorganismos sobreinfectantes (Tabla VII).

Bacilos entéricos. Se han calculado prevalencias menores del 15% en EE.UU. HEISTL  en

Noruega '*°) mientras que se obtuvieron valores mas elevados (>60%) en la Repiblica

13 154

. 13 . . . .
Dominicana'*®*, Sudan ', y Rumania ™. Sin embargo, estos tres estudios comparten un

aspecto metodoidgico (tiempo de transporte proiongado) que pudo afectar a los resultados.

Con respecto a la proporcidn de la flora, cuanto mas alta es la prevalencia, mas baja parece ser

la proporcién de la flora, y viceversa ''#13%145134

Hongos. Se han calculado prevalencias entre 13.7%-19.6% en EE.UU. "' y en Suecia '*.

Los hongos representan normalmente proporciones muy bajas de la flora "**'¥.

Estafilococos. La prevalencia oscilo entre 28.3-50.4% en EE.UU. 2%

, mientras que en
Suecia U el 54.4% de los pacientes tenian S. epidermidis, y el 8.2%, S. aureus. Este género

. . : 0.140.145
bacteriano representa proporciones muy bajas de la flora '2%140-14%

Muy pocos estudios han comparado directamente la prevalencia de patogenos periodontales
en poblaciones distintas. En uno de ellos, que comparaba pacientes sudaneses y noruegos, el
tiempo de transporte de las muestras pudo ser responsable de la mayoria de las diferencias
observadas **. Cuando se comparé una poblacién de chinos que vivian en los EE.UU. con
pacientes norteamericanos de similares caracteristicas 7 no se encontraron diferencias en la
flora subgingival, con la excepcion de una mayor prevalencia de A. actinomycetemcomitans
en el grupo americano. En este estudio, el limitado nimero de pacientes {10 pacientes por
grupo), el criterio de seleccion de los pacientes {periodontitis de inicial a moderada) y de las
localizaciones (superficie mesio-vestibular de los molares superiores), y los patogenos
estudiados (Bacteroides negro-pigmentados, Fusobacterium sp. y A. actinomycetemcomitans)

pueden limitar la validez de los resultados.
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Por tanto, se hacen necesarios estudios con una comparacion simultanea de dos poblaciones
distintas, con idéntica metodologia, para evaluar si existen diferencias significativas en la

composicion de la flora subgingival entre sujetos de paises diferentes.

3. Susceptibilidades a antimicrobianos en la flora subgingival,

3.1. Antibidticos empleados en los tratamientos periodontales.

Los antibidticos se pueden clasificar con respecto a su mecanismo de accion.

- Inhibicion de la sintesis de la pared celular de la bacteria: penicilinas o pB-lactamicos,
incluyendo penicilina, amoxicilina, y amoxicilina/clavulanato.

- Inhibicion de la sintesis de proteinas: tetraciclinas (tetraciclina, doxiciclina, y minociclina),
macrolidos {eritromicina, azitromicina), y clindamicina,

- Interferencia con la sintesis de &cidos nucleicos: quinolonas (ciprofloxacino), y
nitroimidazoles (metronidazol). En estos ultimos el mecanismo de accion no esta claro,
aunque parece relacionarse con productos citotoxicos que reaccionan con el ADN y
posiblemente con otras macromoiéculas.

Estos tres grupos de antibioticos incluyen las drogas antimicrobianas mas importantes que se

- : T
usan en periodoncia "%,

Cuando se selecciona uno de estos agentes, se deben tener en cuenta dos factores criticos: su
concentracion en el lugar de accion, que en periodontitis se define como concentracion en el
fluido gingival (CFG), y la eficacia in vitro, representada como la concentracion minima
inhibitoria (CMI). EL CFG se refiere al pico de los niveles conseguidos por el agente
antimicrobiano en la bolsa periodontal tras dosis habituales. El CMI90 representa la
concentracion de la droga necesaria para inhibir el crecimiento in vitro del 90% de la especie
bacteriana evaluada. La relacion entre ambas variables da lugar a una variable compuesta, la
actividad antimicrobiana, que nos da informacion de la capacidad antibacteriana de una droga en

un lugar diana concreto '”.

Otra manera de presentar la eficacia de los antimicrobianos requiere la definicion previa de un
valor, denominado punto de corte {breakpoint). El punto de corte es la concentracion de la droga
que representa ¢! umbral de actividad: un CMI por encima de ese punto indica que la droga no €s
efectiva, mientras que con un CMI por debajo el agente puede ser considerado como efectivo in
vitro. La definicion de los puntos de corte es un tema continuo de discusion, y sus valores se

revisan con frecuencia. Los puntos de corte deben de seleccionarse en relacion con perfiles

ig
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farmacocinéticos, con la distribucion de los CMI en la poblacién, y con estudios sobre eficacia
clinica '™,

Cuando los puntos de corte se emplean con respecto a las bacterias subgingivales, pueden ser
diferentes, en relacion con los sugeridos para los mismos antibioticos en base a concentraciones
plasmaticas. Para las bacterias subgingivales, los puntos de corte deben basarse en las
concentraciones en fluido crevicular, aunque estos datos no han sido calculados para todas las
drogas.

Ademas, la interpretacion de la relacion entre los CMI y los puntos de corte es algo confusa, y se
han sugerido diferentes posibilidades '7'™. La mas reciente ha sido sugerida por el Comité
Nacional de Estandares de Laboratorios Clinicos (NCCLS) '™ para bacterias anaérobias, y se
han propuesto tres categorias diferentes de susceptibilidad: susceptible, intermedio y resistente.
La categoria intermedia indica que se recomiendan dosis maximas del agente antimicrobiano, y

con esa dosis 1a bacteria diana puede ser inhibida o destruida.

Los puntos de corte (Tabla VIII) pueden también variar en cada estudio, dependiendo sobre todo
de la técnica empleada. Por ejemplo, procedimientos que usan un unica concentracion {dilucion
en agar limitado para placa entera o para cepas aisladas) tienden a usar puntos de corte mas

bajos.

Cuando se selecciona un punto de corte para cada agente evaluado y para cada bacteria

estudiada, aparecen diferentes problemas:

- Hay un amplio rango de puntos de corte sugeridos en la bibliografia, principalmente
dependiendo de la técnica empleada.

- Los puntos de corte deben basarse en concentraciones del antibioticos en el area subgingival,
pero todavia faltan datos para muchos antimicrobianos {penicilina, azitromicina).

.- Los puntos de corte sugeridos por la NCCLS se basan en concentraciones séricas, y sus

directivas no son muy ttiles con respecto a los patogenos periodontales.

- La microflora subgingival esta influenciada por el fendomeno biofilm, que puede

, . ) 77.178
incrementar dramaticamente las CMI 7717,

3.2. Factores que afectan a la eficacia de los antibidticos sistémicos en la microflora
subgingival.

La eficacia de los antibidticos en los tratamientos periodontales estd determinada por cuatro
grupos de factores:

- Factores ambientales locales *%°.
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- Las caracteristicas farmacocinéticas de la droga '™.
- Factores microbianos' ",
- 'Y el espectro antimicrobiano del agente.

De entre estos factores, nos vamos a centrar en las resistencias a antimicrobianos.

3.3. Métodos de estudio de las susceptibilidades a antimicrobianos, empleados en el estudio
de la microflora subgingival, A

Las susceptibilidades ante antimicrobianos de las bacterias subgingivales se han evaluado de dos
maneras diferentes: como cepas aisladas; o como placa entera, en cultivos primarios de placa

bacteriana, lo que se ha denominado como susceptibilidad de placa entera.

Con respecto a las técnicas de estudio especificas, la técmca de dilucion en agar es la mas
empleada, aunque con medios de cultivo diferentes y distinta cantidad de concentraciones usadas
(incluyendo la técnica de dilucion en agar limitada). Otras técnicas, entre las recomendadas por
la NCCLS, empleadas con frecuencia, son la dilucidon en microcaldos y la macrodilucion en
caldos. Entre los procedimientos que no han sido aprobados por la NCCLS (ya sea por ser
técnicas comerciales o por que no se les considere como fiables), el E-test y los tests con discos

se han usado en varios estudios.

3.3.1. Procedimiento de dilucién en agar.
El medio de cultivo para la técnica de referencia de dilucién en agar ha cambiado

recientemente '*, v el agar de Brucella suplementado ha ocupado el lugar del agar Wilkins-
Chalgren "* como el medio recomendado. Los datos de susceptibilidades a antimicrobianos se
expresan como valor de CMI, que se define como “la concentracion mas baja de droga que
produce ausencia de crecimiento, un halo, una colonia discreta, o colonias multiples pequefias™
174.]80‘

Las cepas aisladas e identificadas se evaluan de manera separada. Los CMI calculados para cada
cepa de la misma especie bacteriana se procesan conjuntamente, expresando normalmente los
resultados como CMIS50 {concentracion minima que inhibe el 50% de las cepas), CMIS0 (lo
mismo para el 90% de las cepas), CMI100 (para todas las cepas evaluadas), o como rango de
CM1.

3.3.2. Procedimiento de dilucidn en agar limitado.
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Es un procedimiento de dilucion en agar modificado y simplificado, usando solo un numero

limitado de concentraciones de la droga (entre una y cuatro). Puede ser empleado para evaluar

tanto cepas aisladas como placa subgingival entera.

Las cepas bacterianas, previamente aisladas y purificadas, se inoculan en placas de agar con y sin

concentraciones conocidas de diferentes antibidticos. Si se usa una sola concentracion de un

grupo seleccionado de antibidticos, se obtienen resultados de susceptible/resistente cuando se

estudia una importante cantidad de cepas del mismo género o especie bacteriana. Los resultados

se expresan como porcentaje de cepas resistentes o susceptibles para cada antibiotico estudiado

118-120.168.181-183

También se pueden evaluar muestras de placa entera mediante la dilucion en agar limitada,

usando una o mas concentraciones de distintas drogas. Los resultados se expresan como el

porcentaje de inhibicion o de resistencia, en comparacion con placas de agar sin el

antimicrobiano. Se ha empleado mas de una concentracion para evaluar cambios en los niveles

de resistencia de la flora frente a un agente terapéutico '#-1%18°

La técnica de susceptibilidades de placa subgingival entera ha sido recomendada en ciertas

situaciones clinicas: B

a) Como posible técnica diagnostica en casos de periodontitis refractaria, siendo una ayuda en
la seleccion del antibiotico sistémico adecuado (para ser seleccionado, el aptibiético tenia
que inhibir el crecimiento >95% de la flora a la concentracion seleccionada) >'311>1%,

a) También se ha empleado para evaluar el efecto de diferentes antibioticos sobre los niveles
de resistencia bacteriana. Este enfoque se ha empleado para estudiar minociclina local y

127.185

sistémica '86, doxiciclina sistémica , tetraciclina sistémica 187 y fibras de tetraciclina

184
a) Asi mismo, se ha usado para seleccionar colonias resistentes, tanto con el proposito de
. . . . . 40
evaluar sus mecanismos de resistencia, por ejemplo la presencia del gen ref(M) ™ o la

produccion de PB-lactamasas 88 como para el aislamiento de especies bacterianas

. - 1
especificas resistentes '*>'*.

3.3.3_Procedimiento de microdilucidn en caldo (diluciéon en microcaldo).

Es un método barato vy facil de usar "', Sin embargo, los anaerobios delicados crecen mal en

caldo de cultivo '°, Es dificil leer los resultados, v no es un método flexible, porque se depende
de los paneles de antimicrobianos comercializados *°. Los resultados se expresan también en
CMI, definido como “la concentracion minima del agente antimicrobitano que inhibe

completamente el crecimiento del microorganismo™.
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Esta técnica no solo permite calcular el CMI, sino que también puede determinarse la
concentracion bactericida minima (CBM) '*%. Puede ser utilizado por si mismo '"™1771921% 4
combinado con dilucion en agar ', Como en esta ultima técnica, también puede usarse un
nimero reducido de concentraciones seleccionadas, lo que simplifica la técnica '*°.

MicroScan, un sistema comercial, es una modificacion de esta técnica. Los resultados pueden

158 1i8.121

expresarse como valores en CMI "° o como cepas susceptibles/resistentes , dependiendo

del tipo de paneles empleados.

3.3.4 Procedimiento de macrodilucién en caldo.

Se incuban tubos de caldo de Brucella suplementado, con diferentes concentraciones de las
drogas, durante 48 horas. El CMI se define como 1a menor concentracion de la droga que
muestra ausencia de crecimiento visualmente. .

Como la microdilucion en caldo, permite calcular los valores CBM, y puede usarse por si mismo

o en combinacion con dilucion en agar !

3.3.5, Test epsilométrico (E-test).

Es una modificacion del test de difusion en agar, que fue uno de los primeros métodos
empleados para evaluar las susceptibilidades de los anaerobios y que actualmente no esta
considerado como un método fiable '°. Aunque el E-test no esta apoyado por la NCCLS
debido a que es una técnica comercial, ha conseguido bastante popularidad !> Consiste
en una tira que incorpora un gradiente de concentraciones antibidticas y que inhibe el
crecimiento de las colonias en las placas de agar. Se ha estudiado y confirmado su validez **°.
Sin embargo tiene el inconveniente de ser bastante caro.

Los estudios que han utilizado esta técnica con cepas orales trataron principalmente de evaluar su
validez, usando el procedimiento de dilucidn en agar de referencia como el estandar para las

183.197.198

comparaciones También se ha empleado como técnica complementaria en la

8

199303y, mas recientemente, por si mismo '”°,

evaluacion de susceptibilidades a antibioticos

3.3 6. Procedimient i adient Endpoint (gradiente en espiral para puntos de ruptura).

También es una modificacion del test de difusion en agar, que esta ganando popularidad
I91194.193 'y que no es apoyado por la NCCLS. Un dispensador en espiral deposita una cantidad
determinada del antimicrobiano con un patron espiral. Tras un periodo de difusion, se extiende el
inoculo bacteriano sobre el agar.

No se ha empleado para evaluar susceptibilidades de bacterias subgingivales, aunque se ha

confirmado su concordancia con diluciéon en agar convencional en bacilos gram-negativos
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anaerobios ****%_ Sin embargo, se han detectado numerosos problemas cuando se ha empleado

con anaerobios delicados.

3.3.7. Deteccion de la produccion de §3-lactamasas.
La deteccion de enzimas P-lactamasas puede realizarse siguiendo dos enfoques: mediante el

aislamiento de especies bacterianas sospechosas, o mediante el analisis de la placa entera %7,

Con el primer enfoque, se pueden aislar determinadas especies, como Bacteroides sp. **® o
Prevotella sp. * en un medio no selectivo, y evaluarlas en cuando a la produccion de las enzimas
estudiadas. Con el segundo enfoque, es necesario emplear un medio selective con penicilinas
para placa entera, seleccionando las colonias sospechosas por ser resistentes a penicitina '*2%.

La mayoria de los estudios emplean una cefalosporina cromogénica para detectar la produccion
de B-lactamasas, pero también se ha empleado el medio almidén-iedina-penicilina en los 80
206209 1 o5 discos de nitrocefina (DrySlide®), un test comercial rapido y conveniente, han

demostrado también su eficacia 2.

3.3.8.Otros métodos.

Dilucién en caldo de agarosa ', puede considerarse con una variedad de dilucion en agar.

Rapid resistance screening (RRS). Busqueda rapida de resistencia '™, en la que colonias de
patogenos, sospechosos de ser resistentes por crecer cerca de discos de antibioticos en el medio
de agar, son subcultivados para ser evaluados mdas detenidamente. De esta manera, solo es
necesario hacer tests adicionales con las colonias sospechosas, pero la validez de este test,
comparado con los resultados obtenidos con microdilucion en caldo, no ha sido demostrada
apropiadamente.

Técnica de difusion de discos. Discos de papel con concentraciones conocidas de ciertos
antibioticos producen un halo de inhibicion a su alrededor en el crecimiento bacteriano.
Mediante la medicion de este halo se obtiene una evaluacion indirecta de la susceptibilidad

bacteriana. De esta manera se define si la bacteria es susceptible, intermedia o resistente '*'”°. El

método de Stoke es una modificacion de este procedimiento 762!

Procedimiento de elucion del disco en caldo. Discos con antimicrobianos sirven como fuente de
la droga en un caldo que sostiene el crecimiento de anaerobios. La susceptibilidad se define
como ausencia de crecimiento en comparacion con el tubo control tras 24-48 horas. No se
obtienen valores CMI, solo una indicacion de susceptibilidad/resistencia. Parece dar elevadas

frecuencias de falsos negativos, y por ello no esta ya recomendado por la NCCLS '
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Mediciones de la densidad optica, mediante instrumentos computerizados, que han sido
empleados para evaluar cualitativamente las susceptibilidades de placa bacteriana mixta frente a

diferentes antibioticos 2.

A pesar de que se han empleado todos estos procedimientos, todavia hay problemas a la hora de
seleccionar el mejor método, el mejor medio, y obtener una correlacion de los resultados con la

clinica. Una encuesta entre laboratorios de microbiologia en EE.UU. en 1993 **2

, mostré que la
técnica del disco en caldo era la mas empleada, por un 56% de los laboratorios, a pesar de no
estar aprobada por la NCCLS. La dilucién en microcaldo fue la segunda mas popular (33%),
seguida por la deteccion de B-lactamasas (25%), macrodilucion en tubo (2%) vy dilucion en agar

(2%).

3.4. Susceptibilidades a antimicrobianos de la microflora subgingival.

3.4.1 Resultados expresados como porcentaje de flora resistente.
Cuando se evaluan susceptibilidades de placa entera, se selecciona un punto de corte para cada
antibiotico. Varios factores pueden influir en los resultados. La metodologia de los estudios

revisados aparece en la Tabla [X.

Los porcentajes medios de flora resistente mas bajos se han obtenido con B-lactamicos.
Amoxicilina, clindamicina, tetraciclina y eritromicina mostraron claras diferencias, en cuanto a
los porcentajes medios de flora resistente y en el porcentaje de muestras con >5% de flora
resistente, en localizaciones definidas como cronicas, inactivas o moderadas, frente a las
calificadas como activas, refractarias o severas, como se ve en la Tablas X y X bis.

Cuando se comparan directamente localizaciones activas ¢ inactivas "%, periodontitis severa con
periodontitis de moderada a severa 23y periodontitis del adulto y refractaria *, los resultados
muestran un porcentaje medio mas alto de flora resistente, y una mayor proporcion de muestras

112

. . . . . .- 21
con >5% de flora resistente, en localizaciones activas ', en periodontitis severa >, y en

periodontitis refractaria *.

La mayor limitacion de esta técnica en la seleccion de los puntos de corte. También es
desconocida la influencia que tiene sobre los resultados el hecho de procesar todas las bacterias
de forma conjunta, y las similitudes que este procedimiento pueda tener con la presencia del
antibiotico en el area subgingival. Uno de los hallazgos sorprendentes es el del metromdazol, que
ha demostrado una gran efectividad in vivo ', pero que demuestra los peores resultados in vitro.
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El significado real de los resultados obtenidos y su utilidad para propositos clinicos tiene que ser
determinada, pero esta clara su utilidad para establecer comparaciones entre localizaciones o

poblaciones.

3.4.2. Resultados expresados como valores CMI (Dilucién en agar).

Aunque la dilucion en agar es un procedimiento de referencia y esta estandarizado de acuerdo
con las pautas de la NCCLS, se pueden encontrar diferencias importantes en la metodologia
entre los estudios que han evaluado las susceptibilidades de las bacterias periodontales (Tabla
XI). Las cepas analizadas pueden proceder de colecciones microbiologicas, o de pacientes con
diferentes tipos de periodontitis, con distintas condiciones clinicas. Estos factores, junto con la
conocida variabilidad de los laboratorios, pueden explicar algunas de las diferencias en los
resultados.

Esta revision se centra en un grupo seleccionado de patdgenos periodontales y los agentes
antimicrobianos mas relevantes en periodoncia.

Se seleccionaron 18 estudios de diferentes partes del mundo: 9 realizados en Europa, 6 en
Norteamerica, 2 en Japén y 1 en Kenia. La mayoria utilizaron cepas clinicas aisladas en muestras
subgingivales, normalmente en combinacion con cepas de referencia. Los medios de cultivo
empleados en los tests de susceptibilidad mostraron una gran variabilidad entre estudios (Tabla
XI).

Minociclina '**'%*?'*21% (Tabla X11). La mayoria de los patogenos evaluados eran susceptibles,
con dos excepciones importantes, E. corrodens y P. micros. No hay resultados disponibles con
B. forsythus, y se han detectado cepas resistentes entre Prevotella sp. negro-pigmentadas.

.y 177.198-200.214.216-21
Tetracicling !55177-198-200.214.216-218

(Tabla XII). A concentraciones creviculares de 4-8 pg/ml, A.
actinomycetemcomitans, E. corrodens y P. micros pueden considerarse como resistentes.
También se han detectado cepas resistentes en F. nucleatum y Prevotella sp. negro-pigmentadas.
Sin embargo, los datos con A. actinomycetemcomitans son controvertidos, con algunos autores
que indican valores MIC90 de 2-8 pg/ml 2*° mientras otros han calculado 1 pg/ml ',

114.155.19%

Doxiciclina (Tabla XII}. Solo hay tres estudios disponibles por lo que es complicada la

interpretacion de los resultados. De acuerdo con articulos de revision, los valores MIC90 para 4.
actinomycetemcomitans y E. corrodens serian 6 pg/ml, por lo que estas especies deberian

considerarse como resistentes. ' -2
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L I 114.155.200.214.216-218.221
Penicilina

(Tabla XIII). Con una concentracion sérica de 3.8 pug/mi 2°, P,
imermedia y E. corrodens pueden etiquetarse como resistentes, mientras que también se
encontraron cepas resistentes entre Prevotella sp. negro-pigmentadas, P. micros, F. nucleatum y
A. actinomycetemcomitans.

. ey 114.199200.214.216.217
Amoxicilina 2

(Tabla XIII). P. intermedia. P. micros, y E. corrodens son
resistentes, pero debe resaltarse la influencia de la produccion de B-lactamasas, puesto que los

resultados de P. inmtermedia y Prevotella sp. parecen estar claramente afectados por este factor.

Amoxicilina/clavulanato (Tabla XIII). Los Gnicos datos disponibles se centran en P. intermedia,

F. nucleatum y P. gingivalis **3"7

. Las tres especies son susceptibles, considerando los niveles
de amoxicilina en fluido crevicular, y ademas evitando el riesgo que supone la produccion de B-
lactamasas.

Azitromicina (Tabla XIV). Hay muy poca informacion disponible 22

2
123

. Considerando un punto

de corte de 4 pg/ml “~, no esta claro si 4. actinomycetemcomitans es susceptible, debido a los

122.224

dispares resultados , mientras que E. corrodens parece ser resistente. No Hay datos

disponibles sobre B. forsythus, y parece claro que P. gingivalis es susceptible 2>,

Eritromicina ''41°%162200214216218221222223 Tahla XIV). Solo 4 de las especies bacterianas
evaluadas tienen valores MIC90 cercanos a la concentracion gingival: P. gingivalis, P.
intermedia, B. forsythus y C. rectus. Los otros patdgenos pueden considerarse como resistentes.

Metronidazol 155.177.198-200.214.216-218

(Tabla XV). A. actinomycetemcomitans, E. corrodens, P.
micros, asi como algunas cepas de Prevorella sp. negro-pigmentadas, son resistentes. Se han
obtenido datos dispares con respecto a A. actinomycetemcomitans y P. micros.

114,155.199,200.216-218.221

Clindamicina (Tabla XV). A. actinomycetemcomitans, E. corrodens, y P.

micros, se pueden considerar como resistentes.

3.43. Porcentaje de cepas resistentes/susceptibles.
Los procedimientos de dilucién en agar limitados se han usado para evaluar un gran numero de

cepas de una especie determinada frente a una concentracion de antibidtico concreta,

normalmente 1 pg/ml, como se ve en la Tabla XVL



[-REVISION DE LA LITERATURA

Después de realizar los procedimientos de dilucion en agar convencional, los resultados también
pueden expresarse como el porcentaje de cepas evaluadas susceptibles ante un punto de corte
definido. Este tipo de estudios analizan normalmente varias cepas distintas de cada especie
bacteriana. Los resultados se expresan en valores CML, como se vio mas atras. Pero también se
puede calcular el porcentaje de cepas susceptibles ante un determinado punto de ruptura
(aquellas cuyo CMI es menor que ese punto). El mayor problema al comparar este tipo de datos
es que se emplean diferentes puntos de ruptura en cada estudio. Al interpretar los resultados, se
esperaria que al incrementarse el punto de ruptura, decreceria el porcentaje de cepas susceptibles.
Sin embargo los estudios evaluados muestran resultados confusos, dificiles de comprender y de

explicar las diferencias entre ellos 176.183.216.217.225

344 E-test

Diferentes estudios han tratado de validar este procedimiento, el E-test, comparando sus
resultados con aquellos obtenidos mediante dilucion en agar. Cuando se evaluaba su capacidad
para discriminar cepas susceptibles/resistentes, con respecto a puntos de corte prefijados, se
demostrd Una sensibilidad y predecibilidad de moderada a alta '®. Evaluando me;ronidazol, y
considerando una o dos diluciones dobles, el 100% de los tests concordaban con los resultados
de dilucion en agar, excepto para Fusobacterium sp. "**. Cuando se estudié B. forsythus con
diferentes antibidticos, los resultados entre dilucion en agar vy E-test fueron similares '”.
Ademas, el uso de E-test con A. actinomycetemcomitans parece ser fiable, con dos excepciones,
cotrimoxazol y metronidazol ',

Se han publicado pocos resultados utilizando esta técnica, principalmente con resultados
centrados sobre especies bacterianas especificas y drogas seleccionadas 178198201203 A pesar de
que con el E-test se obtienen valores CMIL, los resultados pueden también leerse
cualitativamente, comparando los valores obtenidos con los puntos de corte propuestos, y

definiendo una cepa como susceptible o resistente '

345 Prevalencia de bacterias productoras de B-lactamasas.
Los métodos de los estudios revisados aparecen en las Tablas XVII y XVIII, y los resultados mas -
importantes en la Tabla XVIIIL.

En muestras subgingivales de periodontitis no tratada en EE.UU., Kinder et al. '*® encontraron un
48% de pacientes positivos en el grupo de pacientes que no habia tomado antibiéticos en el afio
previo' a la toma de las muestras, y un 76% en pacientes que usaron antibioticos en los 6 meses

previos. En el Reino Unido se calculd una prevalencia del 65% 210 v del 74% en Holanda 7 en
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ambos casos en periodontitis del adulto. En pacientes en mantenimiento en EE UU., el 64% de
los pacientes tenian actividad B-lactamasa en el fluido crevicular 2.

Algunos estudios se han centrado en individuos mas jovenes. El 71.3-76.8% de las cepas de P.
melaninogenica de nifios menores de 3.5 anos y de sus madres, eran capaces de producir -
lactamasas *°. Nifios con infecciones orofaciales y del aparato respiratorio que no respondia al
tratamiento con penicilinas, mostraron produccion de B-lactamasas en un 40.5% de los casos **.
Nifios hospitalizados en Egipto tenian bacterias productoras de (-lactamasas en la cavidad oral,
hasta en un 37% de las cepas aisladas 2

También se han evaluado muestras de otras zonas de la boca. En saliva de voluntarios sanos, un
42% te_m'an Bacteroides productores de B-lactamasas 2% En muestras de mucosa, saliva, lengua
y area subgingival de pacientes con diferente situacion periodontal, un 38% de los pacientes
tenian bacterias productoras de estas enzimas. En el pus'de abscesos de origen dentoalveolar, se
calcul6 un 33-38.4% de prevalencia ¥,

La mayoria de las especies productoras de p-lactamasas en la cavidad bucal pertenecen al género
Prevotella ¥ 188202207209.210226 4, e ha inducido a algunos autores a estudiar solo este género

bacteriano al analizar la produccion de B-lactamasas *62%8%%,

La actividad de B-lactamasa de las muestras de fluido gingival puede cuantificarse. Walker et al.
% gbservaron un rango de actividad enzimatica entre 0.001-0.569 unidades enzimaticas/ml. Un
60% de las localizaciones positivas (19% de todas las localizaciones estudiadas) mostraron una
activid-ad 20.01, considerada como la actividad minima para inactivar penicilinas en el fluido
gingival a las concentraciones alcanzadas tras dosis normales **. Sin embargo, van Winkelhoff

et al. *7

evaluaron la actividad minima en unidades por muestra, en muestras de placa entera, y
solo 48% de las muestras tenian actividad, oscilando entre 0.003-0.054. Por el contrario, el 74%
de los pacientes tenian al menos una especie bacteriana productora de B-lactamasa. Por lo tanto,
no parece haber una buena correlacion entre las prevalencia de bacterias productoras de P-

lactamasas y la actividad B-lactamasa del fluido gingival crevicular.

La actividad PB-lactamasa en la microflora subgingival se ha correlacionado con diferentes
factores.

Se ha encontrado una mayor frecuencia de actividad B-lactamasa en el fluido gingival en bolsas
>3 mm con destruccion osea (36%), cuando se comparé con localizaciones con bolsa <3 mm sin

destruccion 6sea radiografica (13%) **. La profundidad de bolsas se ha correlacionado
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positivamente con la frecuencia de actividad B-lactamasa en el fluido crevicular, mientras que el
sangrado al sondaje no se ha conseguido correlacionar .

Heimdahl et al. *** encontraron una diferencia significativa entre pacientes con y sin consumo
previo de antibidticos en los 6 meses previos. El 27% de aquellos pacientes con Bacteroides
productores de B-lactamasa en saliva habian estado en tratamiento con penicilina, mientras que el.
porcentaje correspondiente para aquellos sin Bacteroides productores de f3-lactamasa era 8.3%.
Kinder et al. " compararon 21 pacientes tratados con penicilina en los 6 meses previos, frente a
21 pacientes que no habian tomado antibidticos durante 1 afio. Se observd una mayor prevalencia
de microorganismos productores de -lactamasas (76% frente a 48%) y un mayor porcentaje de
la flora que esos organismos representaban (1.3% frente a 0.7%) en los pacientes con consumo
antibidtico previo. Ademas, el porcentaje de flora resistente a 2 pug/ml de penicilina fue
significativamente mas alto en ese grupo (3.8% frente a 1.7%). En infecciones orofaciales o del
aparato respiratorio que no respondian al tratamiento, se detectaron Bacteroides productores de
f-lactamasas en aquellos pacientes previamente tratados con penicilinas, pero no en aquellos
tratados con eritromicina “*°. Por el contrario, la resistencia a penicilinas en abscesos de pacientes
sin consumo previo de antibibticos, era similar a la de aquellos que recibieron un antibiotico

(sobre todo penicilinas) en los 6 meses previos *Z.

3.5. Influencia de los tratamientos antimicrobianos en las resistencias en la microflora

subgingival.

3.5.1. Tratamientos antimicrobianos locales.

Wade et al. * disefiaron un estudio con 6 grupos de tratamiento, incluido un grupo control no
tratado, para evaluar el efecto de diferentes terapias antimicrobianas locales. El estudio no
recogia si la distribucion de los tratamientos era aleatorizada, m que tratamiento se daba a las
localizaciones no incluidas en el estudio. Las localizaciones experimentales se vigilaban durante
12 semanas, y 3 localizaciones en 4 de los grupos se evaluaron microbiolégicamente. Los
autores sefialaron que la tetraciclina local increment6 la resistencia a tetraciclinas a las 4 semanas
del tratamiento. También se observd un aumento de los microorganismos resistentes a
metronidazol tras terapia local con este antibiotico.

Goodson & Tanner '* estudiaron los cambios en la microflora subgingival y salival tras el
tratamiento con fibras de tetraciclina. El porcentaje de flora total anaerobia reststente a diferentes
concentraciones de tetraciclina se¢ increment6 1 semana después del tratamiento, pero disminuyé
al mes. Los valores CMI de las cepas aisladas mostraron pocos cambios, y la mayoria eran

susceptible a 1 ug/ml (la concentracion mas baja empleada) tanto antes como después del
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tratamiento. No se detectaron incrementos en las resistencias frente a 80 ug/ml de penicilina o
frente a 8 pg/ml de eritromicina.

Los autores concluyeron que el incremento transitorio en la resistencia subgingival se debi6 a la
colonizacion de bacterias desde la saliva o la placa subgingival, con resistencia natural a
tetraciclina, en vez de un verdadero incremento en la resistencia. No se detectd un aumento en
las resistencias de los patogenos periodontales ni en las bacterias anaerobias gram-negativas, por
lo que se achaco el incremento en las resistencias al aumento en la proporcion de bacilos y cocos

gram-positivos.

3.5.2. Terapia antimicrobiana local frente a sistémica.

Preus et al. '® compararon los cambios en la resistencia de la microflora subgingival en dos
grupos de pacientes, uno tratado con raspado y alisado radicular mas un ungiiento de minociclina
de aplicacion local en las localizaciones test, y un segundo grupo tratado con raspado y alisado
radicular y minociclina sistémica. Los resultados mostraron que en el grupo tratado con el
ungitento, se obtuvo tras 2 semanas una importante reduccion en los recuentos totales y en el
numero de especies diferentes, que se mantuvo a lo large del estudio. Hubo un claro incremento
en el porcentaje de flora resistente a las 2 semanas, pero al mes se habia reducido hasta los
niveles iniciales, mostrando pocas variaciones en las siguientes visitas. En el grupo tratado con la
droga sistémica, los recuentos totales y el namero de especies mostraron pocos cambios. Se
evaluo un incremento limitado en la flora resistente a las 2 semanas, retornado a valores iniciales
al mes. Por lo tanto, el ungiento de minociclina indujo un incremento transitorio en la flora
resistente, probablemente relacionado con la recolomizacidon por especies de e&reptomcos,
resistentes de manera natural a este antibiético.

El incremento en la resistencia después de exposicion ante minociclina ha sido evaluado in vitro
M Qe expuso a 20 especies bacterianas durante 2 semanas a concentraciones sub-letales del

antibiotico, y 6 de las especies aumentaron sus valores CMI, con especial relevancia para

Actinom;w:es odontolyticus y Peptostreptococcus sp.

Willians et al. *° compararon la resistencia a tetraciclina en la microflora subgingival en dos
grupos de pacientes: 4 pacientes tratados con tetraciclina sistémica a altas dosis y corto plazo, y 9
pacientes tratados con bajas dosis y a largo plazo. Se empled la técnica de dilucién en agar para
evaluar la resistencia a tetraciclina de las cepas aisladas. El grupo de baja dosis mostrd una
microflora subgingival mas compleja y mas resistente, incluyendo la presencia de bacilos gram-
negativos, mientras que el grupo de alta dosis tenia predominantemente Strepfococcus sp., y
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Actinomyces sp. y algunos bacilos gram-negativos susceptibles. El efecto del antibidtico en
cuanto a incremento en las resistencias a tetraciclina no se pudo evaluar, al no haber-muestras
pre-tratamiento.

Kornman & Karl '¥

procesaron muestras de tres grupos de pacientes. 10 pacientes en
tratamiento con tetracichinas durante 2-7 afios; 10 pacientes que habian dejado ¢l tratamiento con
tetraciclina entre 6 meses y 2 afios antes, después de haberlo recibido durante al menos 2 afios; y
14 pacientes con periodontitis no tratada. Se estudio y compar6 1a microflora subgingival de los
dos primeros grupos. La microflora de los pacientes que todavia estaban en tratamiento tenia un
50% de bacilos gram-negativos anaerobios, con un alto porcentaje de F. nuclearum, y ausencia
de P. gingivalis y P. melaninogenica. Los pacientes que ya no tomaban antibiotico albergaban un
63% de bacilos gram-negativos anaerobios, incluyendo elevadas proporciones de F. nucleatum,
y P. gingivalis. También se estudid el porcentaje de la flora total resistente a 1 pg/ml de
tetraciclina en agar, en los tres grupos. Se considero resistente el 76.6% de la flora total de los
pacientes que tomaban tetraciclina, significativamente superior al 25.9% de los pacientes que
habian dejado de usarla, y al 7.1% de los pacientes no tratados. Sin embargo, los autores
concluyeron que la tetraciclina a baja dosis y largo plazo se asociaba con una situacion clinica de
salud y una flora anaerobia gram-negativa resistente a tetraciclina. Si se dejaba de usar el
antibidtico, las condiciones clinicas empeoraban, y se detectaban mas patogenos, aunque menos
resistentes.

McCulloch et al. '¥' trataron pacientes con enfermedad activa con raspado y alisado radicular
mas doxiciclina o placebo. La variable microbioldgica era la concentracién de antibidtico
necesaria para-inhibir todo crecimiento en muestras en anaerobiosis de las localizaciones activas
del grupo test. La concentracion resultante fue 25 pg/ml, aunque la mayoria de las muestras
precisaban 50 pg/ml para inhibir completamente el crecimiento bacteriano. No se detectaron
diferencias entre distintas visitas, pero el método no era quiza el mas apropiado para detectar
posibles incrementos en los niveles de resistencia.

Fiehn & Westergaard '® siguieron a dos grupos, uno de pacientes sanos que permanecian sin
tratar durante el pericdo de estudio, y otro de pacientes con periodontitis refractaria, tratados con
raspado, cirugia y doxiciclina sistémica. Se estudio el porcentaje de flora total resistente en
muestras subgingivales y de las amigdalas. Se detectaron cambios inapreciables en el grupo de
pacientes sanos, mientras que se observé un claro incremento en la resistencia tanto en las
muestras de las amigdalas (10 veces mayor) como subgingival (20 veces), una semana después
del tratamiento. A partir de ese momento, se inicid un patron de reduccién, alcanzando los
niveles pre-tratamiento después de 15 semanas en las amigdalas y de 39 semanas en la flora

subgingival. La microflora resistente estaba compuesta por un 86-89% de cocos gram-positivos
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durante todo el seguimiento. Los autores discutieron si el incremento en las resistencias podia
estar relacionado con el desarrollo de resistencias reales o con una simple seleccion de especies
naturalmente resistentes. Los datos de este estudio apoyaron esta ultima hipotesis, puesto que se
detectaron los mismos morfotipos resistentes en pacientes sanos y refractarios, pre y post-
tratamiento, siendo los cocos gram-positivos el morfotipo predominante. Y el nivel de
resistencias naturales era mayor en el grupo de pacientes sanos.

Magnusson et al. ''* estudiaron los cambios en los valores CMI de diferentes grupos bacterianos, -
12 meses después del tratamiento con raspado y clindamicina sistémica en pacientes con
periodontitis refractaria activa. CMI190 fue la variable elegida en la comparacion. Se detectaron
pequefios cambios para las diferentes especies y antibidticos, que unicamente alcanzaba el nivel
significativo con eritromicina.

Abu Fanas et al. 2!

compararon tratamientos de 14 dias con tetraciclina o con
amoxicilina/clavulanato, como coadyuvantes al raspado y alisado. Se calcularon mediante.
dilucion en agar los valores CMI para P. intermedia, P. gingivalis, y F. nucleatum, antes del
tratamiento y 6 y 18 semanas después. No hubo cambios con respecto a amoxicilina/clavulanato,
mientras que se detectd un claro incremento con tetraciclina a las 6 semanas, que duraba hasta las

18 semanas, con la excepcion de F. nucleatum.

Las tetraciclinas se han evaluado frecuentemente con respecto a la emergencia de resistencia tras—

su uso sistémico. Se han detectado importantes incrementos a corto plazo '**!

, pero se ha
discutido su impacto y algunos autores consideran que este incremento es una seleccion de
especies naturalmente resistentes '*°. Los tratamientos con bajas dosis a largo plazo pueden -
causar aumentos en las resistencias que duran hasta 2 afios '*', y se detectan facilmente en estos
pacientes bacilos gram-negativos resistentes 187230 1a aparicion de resistencias puede ser
insidiosa en vez de dramatica: el incremento inicial de resistencia debido a la seleccion de
bacterias, y la posterior competicion por el nicho con las bacterias indigenas, puede eliminar o
diluir a las poblaciones resistentes antes de que éstas transfieran sus mecanismos de resistencia.
Sin embargo, algunas cepas resistentes pueden persistir, y las resistencias incrementarse debido
al éxito en la lucha con las bacterias indigenas, o a través de la transferencia de factores de
resistencia *°. Por tanto, la terapia antimicrobiana previa es una consideracion importante
cuando se selecciona un antibiotico. Puede ser beneficioso el cultivo y la evaluacion de
susceptibilidades antes de iniciar la terapia antibidtica, especialmente en pacientes con

historia de uso prolongado de tetraciclina **

El efecto después del uso de otros antibidticos sistémicos no se ha evaluado apropiadamente.
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3.5.4 Terapia antimicrobiana sistémica: Sobre-infecciones.

El uso de antibidticos sistémicos puede inducir también la colonizacién por parte de
microorganismos sobre-infectantes 22, Se trato a 21 pacientes con raspado, instrucciones en
higiene oral y clorhexidina subgingival. Dos semanas después, los pacientes empezaron un
tratamiento con doxicicling, y eran revaluados 4 v 10 semanas después de ese tratamiento. El
52% de los pacientes experimenté un incremento de >10 veces en recuentos totales de
estafilococos, del 14% en bacilos entéricos, y del 9.5% en hongos. Los autores concluyeron que
la terapia sistémica con doxiciclina puede desencadenar el sobre-crecimiento de los
microorganismos mencionados en la microflora subgingival, tanto por el aumento de las
cantidades de los organismos subgingivales pre-existentes, como por el establecimiento de estas
especies desde otras areas orales colonizadas, como el dorso de la lengua o la parte anterior del
paladar.

Helovuo et al. #*% evaluaron a tres grupos de pacientes con periodontitis no tratada que
recibieron antibioticos sistémicos para el tratamiento de infecciones no orales: penicilina (24
pacientes), eritromicina (21), y controles no tratados (27). 10 (42%) de los pacientes en el
grupo que tomo penicilina, desarrollaron abscesos periodontales en las siguientes 1-4
semanas, lo que se asocio con un incremento en la deteccion de S. aureus, algunos de ellos
resistentes a penicilina segun la evaluacién con el test de discos. No aparecid ningln absceso
en los grupos de eritromicina o control, aunque hubo un aumento a nivel subgingival de
bacterias entéricas en el grupo de entromicina. Los autores consideraron que este tipo de
absceso podia considerarse como una sobre-infeccion.

Toppoll et al. ”' estudiaron 10 pacientes con periodontitis no tratada y abscesos multiples,
relacionados con consumo previo de antibioticos sistémicos (penicilinas o tetraciclina), y
confirmaron la hipotesis de los estudios de Heluovo. Se observaron resistencias a antibioticos en
la microflora subgingival en 11 de los 20 abscesos examinados, mediante el test de discos.

Por su parte, Fiehn & Westergaard '*° detectaron la aparicion de hongos en las amigdalas en dos
pacientes y en la flora subgingival de un paciente, después de un tratamiento periodontal. Este
tratamiento incluyo raspado, cirugia, y doxiciclina durante 21 dias, en 12 pacientes con

periodontitis recurrente. Los autores concluyeron que el riesgo de sobre-infeccion era bajo.

4. Justificacién: Importancia e implicaciones de las susceptibilidades a antimicrobianos
en periodoncia.

De acuerdo con las directivas de la NCCLS *'* |a evaluacion de las susceptibilidades a

antimicrobianos deben de realizarse para:
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- Determinar patrones de susceptibilidad de nuevos agentes.

- Monitorizar patrones de susceptibilidad periodicamente en paises, comunidades locales y
hospitales.

- Ayudar en el manejo de la infeccion en pacientes individuales. Las principales indicaciones
para el estudio de susceptibilidades en situaciones clinicas incluyen: el fracaso de los
regimenes terapéuticos habituales y la persistencia de la infeccién, un papél fundamental del
agente antimicrobiano en la determinacion del resultado del tratamiento, y la dificultad para

tomar decisiones empiricas basindose en precedentes.

Si seguimos los consejos de estas directivas, hay una importante carencia de informacion en la
literatura periodontal en relacion con el diagnéstico, tratamiento, etiologia microbiana vy
susceptibilidades antibioticas en los abscesos periodontales. Debido a que la terapia antibiotica
puede ser necesaria como parte del tratamiento de esta condicion aguda, se hace necesaria la
caracterizacion clinica y microbiologica del absceso periodontal, estableciendo claramente su
diagnéstico (Articulos originales 1 y 2). También es importante tener evidencia de la eficacia del
uso de antibioticos sistémicos en el tratamiento de esta patologia, asi como conocer las

susceptibilidades a antimicrobianos in vitro de la microflora del absceso (Articulo original 3).

Basandose tambien en el manejo del paciente individual, la periodontitis refractaria puede
considerarse como “el fracaso de los regimenes terapéuticos habituales y la persistencia de la
infeccion”. De acuerdo con Academia Americana de Periodoncia, los tests de susceptibilidades
de las bacterias subgingivales estan indicados en periodontitis refractaria. A pesar de que estos
tests parecen no ser necesarios en patogenos con perfiles antimicrobianos predecibles, como A.
actinomycetemcomitans, P. gingivalis and C. rectus '*, otras especies bacterianas, como P.
intermedia, P. micros, microorganismos sobre-infectantes, y otros posibles patogenos
periodontales, pueden demostrar resistencia ante diferentes antimicrobianos 1

También se ha apoyado el uso de antibidticos sistémicos en formas no refractarias de
periodontitis, principalmente si esta basado en la evaluacion microbiolégica de la microflora
subgingival. La seleccion del agente adecuado ayudara a erradicar los patogenos exogenos
putativos detectados. Surgen dos dudas principales: jes la composicion de la microflora
subgingival en periodontitis similar en todo el mundo?, y, ;,son las susceptibilidades a
antimicrobianos de esa microflora comparables en paises de diferentes? El objetivo final de
estas preguntas es saber si los resultados de los estudios sobre susceptibilidades a
antimicrobianos, y sobre la respuesta clinica y microbiologica después de tratamientos

combinados incluyendo antimicrobianos sistémicos, son utiles fuera de los limites de los
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paises en los que se llevan a cabo. Para tratar de responder a estas preguntas se hacen
necesaria la comparacion de poblaciones diferentes con respecto tanto a sus perfiles
microbiologicos (Articulo original 4) y a sus patrones de susceptibilidades (Articulos

originales 5 y 6):

Sin embargo, la consideracién mas importante cuando se emplean antibidticos en periodoncia,
es el incremento en las resistencias bacterianas. Parece que existe suficiente evidencia para
probar que las resistencias a antibidticos han aumentado en ia flora subgingival durante los
ultimos 10-15 afios, v es probable que esta tendencia continie en el futuro °. Muchos
antibioticos se estan convirtiendo en virtualmente inutiles, y los clinicos deben evitar el uso
inapropiado de los agentes antimicrobianos. Seria beneficioso el uso de los antibiodticos
guiados por los tests de susceptibilidades antes de iniciar la terapia antimicrobiana, ya que la
velocidad con la que se incrementan las resistencias puede disminuir con el uso racional de
estos medicamentos **. El uso indiscriminado de antibidticos debe evitarse en sus aplicaciones
en periodoncia. En la Gltima reunion mundial (Workshop) en periodoncia, se aconsejo el
manejo de las infecciones solo con desbridamiento, siempre que sea posible, usar cultivos y
tests de susceptibilidades previamente al uso de antibibticos, emplear sistemas de liberacion
local si estd indicado, y elegir los antibidticos y regimenes de administracion apropiados,

vigitando el cumplimiento del paciente '*°.

Otra importante circunstancia en la microflora subgingival es que la mayoria de los patogenos
son anaerobios estrictos. El incremento de resistencias entre las bacterias anaerobias es un
problema muy significativo. Importancia adicional tiene el hecho de la falta de acuerdo
respecto a la efectividad clinica de ciertos agentes frente a infecciones por anaerobios, de la
existencia resultados conflictivos con respecto a su actividad in vitro frente a ciertas especies
bacterianas anaerobias,-y de la capacidad de los tests de susceptibilidades in vitro para
predecir las resultados in vivo '*°, Por lo tanto, los tests de susceptibilidades en anaerobios
estan justificados, puesto que los anaerobios son patdgenos importantes, y sus patrones de

susceptibilidad no pueden ser predichos con fiabilidad **'*°

, especialmente con respecto a
nuevos agentes antimicrobianos recientemente introducidos. De las especies bacterianas
anaerobias, Bacteroides sp., Prevotella sp., y Porphyromonas sp. estan entre los patogenos
clinicos mas importantes por dos razones. son los microorganismos aislados con mas
frecuencia en infecciones purulentas por anaerobios, y son los anaerobios con los espectros

, . . . . .. . 3444
mas amplios de resistencias reconocidas ante agentes antimicrobianos ***

35



HI-OBJETIVOS.

IIl.  OBJETIVOS.

El objetivo global de esta investigacion fue estudiar los perfiles microbiologicos y las
susceptibilidades a antibioticos de las bacterias subgingivales, en dos modelos de infeccion

pertodontal: el absceso periodontal y la periodontitis cronica del adulto.
Objetivos especificos adicionales relacionados con cada modelo de infeccién.

Modelo 1. El absceso periodontal, como una infeccion pertodontal aguda.

Identificar las caracteristicas que definan al absceso periodontal (Articulos originales 1 y 2).
Determinar la eficacia clinica y microbiologica de dos regimenes terapéuticos incluyendo
antibidticos sistémicos, en el tratamiento de esta patologia (Articulo original 3}

Evaluar las susceptibilidades a antibioticos de cepas aisladas de la microflora subgingival de

este tipo de abscesos (Articulo original 3).

Modelo 2. Periodontitis del adulto, como una infeccion periodontal cronica.

Caracterizar esta periodontitis, respecto a la composicion microbiologica de la microflora
subgingival (Articulo original 4).

Definir las susceptibilidades de placa entera frente a los antibioticos mas habituaies en
Periodoncia (Articulo original 5).

Describir la frecuencia de deteccion de patdgenos resistentes con la técnica de
susceptibilidades de placa entera (Articulo original 5).

Evaluar la presencia de bacterias productoras de [-lactamasas y caracterizarias {Articulo
original 6).

Comparar todos los hallazgos mencionados mas arriba entre dos poblaciones seleccionadas,
con diferente nivel de exposicion a los antibioticos sistémicos: Holanda (exposicion baja) y

Espana (exposicion alta) (Articulos onginales 4, 5 y 6).
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IV. RESULTADOS.
Modelo I: El absceso periodontal.

Articulo original 1. Journal of Clinical Periodontology 2000; 27 (6).
Herrera, D., Roldan, S., Sanz M.

“Review article: the periodontal abscess”

Articulo original 2. Journal of Clinical Periodontology 2000, 27 (6).
Herrera, D., Roldan, S, Gonzalez, 1., Sanz, M.

“The periodontal abscess: 1. Clinical and microbiological findings.”

Articulo oniginal 3, Journal of Clinical Periodontology 2000; 27 (6).
Herrera, D., Roldan, S., O'Connor, A., Sanz M.
“The periodontal abscess: 1. Short-term clinical and microbiological efficacy of two systemic

antibiotics regimes””.

Modelo I1; Periodontitis del adulto.

Articulo original 4. Furopean Journal of Oral Sciences (enviado para publicacion).
Sanz, M., van Winkelhoff, AJ., Herrera, D., Dellemijn-Kippuw, N., Simon, R., Winkel, EG.
“Prevalence of putative periodontal bacteria in the subgingival microflora of adult periodontitis

patients. A comparison between Spain and The Netherlands”.

Articulo onginal 5. Journal of Clinical Periodontology 2000; 27 (1).

van Winkelhoff, AJ., Herrera, D., Winkel, EG., Dellemijn-Kippuw, N., Vandenbroucke-
Grauls CMJE , Sanz, M.

“Antimicrobial resistance in the subgingival microflora in patients with adult periodontitis. A

comparison between The Netherlands and Spain.”.

Articulo original 6. Journal of Clinical Periodontology 2000, 27 (8).
Herrera, D., van Winkelhoff, Al., Dellemijn-Kippuw, N., Winkel, EG., Sanz, M.

“B-lactamase producing bacteria in the subgingival microflora in adult patients with

periodontitis. A comparison between Spain and The Netherlands.
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V. DISCUSION.

MODELO L. Infeccion periodontal aguda: el absceso periodontal.

El absceso periodontal representa un episodio de destruccion periodontal activa, localizada y
aguda ®, causada por bacterias de la microflora subgingival **. Como se ha analizado con
anterioridad, esta patologia aguda no estd adecuadamente definida en la literatura, v hay una
carencia de informacidn con respecto a su diagnéstico, definicion y categorizacion. Por ello, las
recomendaciones habituales en relacion con su manejo clinico y tratamiento no estan basadas en

la evidencia y tienen poca base cientifica.

El absceso periodontal: definicién y categorizacion,
El absceso periodontal no es una entidad homogénea, desde un punto de vista etiologico. Se han

propuesto diferentes clasificaciones con el objeto de categorizarlo (ver Articulo original 1),
aunque sin aportar explicaciones adecuadas con respecto a su etiologia y a recomendaciones
terapéuticas. Por ello, basandonos en los datos expuestos en los Articulos originales 1, 2 y 3,

proponemos una nueva clasificacion basada en la etiologia.

Clasificacion del absceso periodontal basada en la etiologia.

Un absceso periodontal puede ocurrir en una bolsa periodontal pre-existente, 0 en un surco
gingival previamente sano. En el primer caso, proponemos la denominacion de absceso

periodontal “en periodontitis”, y en el segundo, absceso periodontal “sin-periodontitis™.

Absceso periodontal “en periodontitis”. Son abscesos que aparecen en una bolsa periodontal

pre-existente, pudiendo relacionarse su aparicion con dos posibilidades.

Absceso periodontal “por exacerbacion”. Son abscesos que se desarrollan en bolsas pre-
existente, ya sea por un cambio en la virulencia de las bacterias subgingivales, o por una
disminucion de las defensas sistémicas del huésped °*. Dependiendo del momento en el que

tienen lugar, pueden relacionarse con una periodontitis no tratada saan

, con periodontitis
recurrente en pacientes que se encuentran en la fase de mantenimiento del tratamiento

, . .. . 8%
periodontal 8788 o con periodontitis refractaria 8

Absceso periodontal “post-tratamiento”. Son abscesos que aparecen inmediatamente después de
un tratamiento periodontal. En estos casos, los cambios que ocurren en el ambiente de la bolsa

debidos al tratamiento puede conducir a la formacion del absceso.
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- Absceso periodontal “post-raspado” ¥*. Después de instrumentacion mecanica periodontal
se pueden dejar fragmentos de calculo abandonados, o pueden ser empujados a hacta tejidos
periodontales mas profundos, causando un absceso.

- Absceso periodontal “post-cirugia” **. Puede relacionarse tanto con un raspado incompleto
del calculo, o con el uso de cuerpos extrafios para los tejidos, como suturas, membranas de
regeneracion periodontal. ..

- Absceso periodontal “post-antibiotico™ ¥

. Ocurre en pacientes que toman antibibticos
sistémicos, sin una adecuada instrumentacion mecanica. En este caso, la microflora del
ambiente subgingival puede cambiar, conduciendo a una sobre-infeccion, que puede

desencadenar un absceso.

Absceso periodontal “sin periodontitis™. Este tipo de abscesos se desarrollan en ausencia de

bolsas periodontales aunque también pueden aparecer también en bolsas pre-existentes.

Absceso periodontal “por impactacion”. Esta relactonado con la impactacion de cuerpos extrafios

en el surco gingival *2'!

. Esta condicion ha sido denominada también como absceso gingival
156 o como absceso de higiene oral '*', si el cuerpo extraiio estaba relacionado con las practicas
de higiene oral {cerdas del cepillo de dientes, estimuladores de encia...). No consideramos muy
adecuado el término absceso gingival, porque estos abscesos por impactacion pueden afectar
estructuras mas profundas en el periodonto, localizandose apicalmente a la encia. El nombre
absceso de higiene oral es muy restrictivo, y excluye otros posibles objetos que pueden causar las

misma condicion clinica, como la impactacion de un fragmento de una palomita de maiz.

Absceso periodontal “radicular”. En este caso, son factores locales asociados con la morfologia
externa de la raiz los que estdn directamente relacionados con la formacion del absceso
periodontal: diente invaginado 19 diente fisurado '™, reabsorcion radicular externa %, lagrimas

95.103 86.102

de cemento , y perforaciones endodonticas

Diagnéstico y tratamiento del absceso periodontal.
Absceso periodontal “en periodontitis”. En estos casos es muy importante disponer de

registros adecuados y de una detallada historia de terapias periodontales previas.

Absceso periodontal “por exacerbacion”. Deben de investigarse las posibles razones de cambios
en el equilibrio huésped-bacteria (estrés, embarazo, alteraciones sistémicas...).

Absceso periodontal “post-tratamiento”, Es importante tener informacién detallada del tipo de

tratamiento realizado. Cambios en la virulencia o composicion bacteriana pueden estar
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relacionados con una ingesta previa de antibibticos, principalmente penicilinas, por razones no
orales.

El tratamiento del absceso periodontal “en periodontitis” se discutira mas adejante.

Absceso periodontal “sin periodontitis™.
Absceso periodontal “por impactacion”.
La clave en el diagndstico esta normalmente en una historia cuidadosa (habitos de higiene,

habitos alimenticios...) **'*%.

Los signos y sintomas tipicos son dolor después de
procedimientos de higiene oral ** o después de tomar algun alimento *, seguido por inflamacién
local. Normalmente son de corta duracion, aunque en algunos casos se ha observado una
duracion mas larga . El diagnéstico se puede confirmar con la deteccion del objeto durante el

desbridamiento, aunque en algunos casos no se liega a encontrar ™%,

Un tratamiento conservador resuelve la situacion aguda **'®, por medio de la eliminacion del
cuerpo extraiio (si es posible) y un desbridamiento cuidadoso. Después de un periodo de tiempo
corto se debe de verificar que el area esta sana de nuevo. En casos con un periodo largo de
evolucion, o asociados con una gran destruccion periodontal, la cirugia puede ser la primera

opcion de tratamiento .

Absceso periodontal “radicular”.
La clave para el diagnostico, en los casos de perforaciones radiculares, sera una historia reciente

de tratamiento de conductos radiculares "%

Los dientes fisurados suelen asociarse a grandes
restauraciones ', Ei diagnostico radiografico nos dara una respuesta definitiva en el caso de
anormalidades o alteraciones en la raiz.

El grado de afectacion de la raiz determinara las posibilidades de tratamiento. Un diente fisurado
normalmente tiene un prondstico imposible, y hay que extraerlo % El tratamiento de una
perforacion radicular esta influenciado por su tamaiio y localizacion 192 Las lagrimas de cemento
requieren normalmente un acceso quirirgico »*, o raspado si somos capaces de eliminar asi la

" En casos de reabsorciones radiculares externas y dientes invaginados, las

lagrima
posibilidades de tratamiento quedan determinadas por su extension y el grado de afectacion de la

raiz.

Descripcion clinica y microbiolégica del absceso periodontal “en periodontitis”,
En nuestro estudio de serie de casos (Articulo original 2), seleccionamos el absceso
periodontal “en periodontitis” debido a cuatro razones: su relativamente alta prevalencia dentro

de las emergencias en odontologia v en los pacientes con periodontitis N8BS oy
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relacion directa con la periodontitis y las bolsas periodontales, que afecta no solo a pacientes
b3

no tratados, sino también a pacientes en tratamiento activo o en la fase de mantenimiento e
su papel como una de las causas mas importante de extraccion dentaria v de pérdida de
dientes, sobre todo en pacientes en mantenimiento ***%; y por la posibilidad de
complicaciones, debidas a una posible bacteremia, que puede causar infecciones en otras

237-242
zonas del cuerpo 27,

Hemos incluido tanto abscesos periodontales “por exacerbacion”, en pacientes con
pericdontitis no tratada y en pacientes en mantenimiento, y abscesos periodontales “post-
tratamiento”, observados después de raspado y alisado radicular. Parece logico que existan
diferencias 1mportantes entre los abscesos periodontales “en periodontitis” y “sin-
periodontitis”, pero no hemos detectado diferencias entre los abscesos “por exacerbacion” o
“post-tratamiento”, tanto respecto a parametros clinicos como microbiologicos.

Solo otros dos estudios ¥''" han descrito series importantes de abscesos periodontales, pero
ninguno de ellos ha sefialado que tipo de abscesos se incluian ni la situacion periodontal de
los pacientes. i

De los resultados de nuestra serie de casos, hemos definido un grupo de caracteristicas para
este tipo particular de abscesos periodontales. Estas caracteristicas incluyen aquellas
relacionadas con la infeccion aguda (dolor, hinchazén localizada), y con la destruccion
periodontal activa (bolsa periodontal profunda, sangrado al sondaje, supuracion, movilidad
dentaria). Por otro lado, es raro encontrar trayectos fistulosos, puede detectarse linfadenitis
cervical pero no con frecuencia, v el incremento en el numero de leucocitos en la sangre
puede ocurrir en un tercio de los pacientes. La microflora aislada en los abscesos
periodontales “en periodontitis” parece similar a la encontrada en bolsas periodontales en

periodontitis del adulto, con altas prevalencias de patdgenos periodontales.

Susceptibilidades a antimicrobianos de patégenos aistados en abscesos periodontales “en

periodontitis”.
Como se ha revisado previamente, el conocimiento sobre las susceptibilidades a

antimicrobianos de las bacterias aisladas en abscesos periodontales es escasa y muy limitada
85.89.90

Hemos tratado de aportar mas informacion, y seleccionamos el prodecimiento Spiral Gradient
Endpoint (SGE) por su capacidad para calcular valores CMI discretos, en vez de valores CMI
convencionales *****. Ningin estudio ha evaluado las susceptibilidades de las bacterias

periodontales por medio de este sistema.
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Con respecto a los antibidticos evaluados, los resultados con azitromicina demostraron
discrepancias importantes entre cepas que pertenecian a la misma especie bacteriana.
Nuestros resultados mostraron diferencias considerables con los obtenidos en otros estudios
#33_Sin embargo, los valores para un importante nimero de cepas concordaba con los de la
literatura, mientras que otras presentaban valores mucho mas elevados, pricipalmente respecto
a P. gingivalis, P. intermedia, , F. nucleatum, C. rectus, v P. micros.

Los resultados con amoxicilina/clavulanato demostraron un patron mas consistente y
definido. La mayoria de las cepas de P. intermedia, P. melaninogenica, C. rectus, y P. micros,
mostraron un patrén homogeneo de valores CMI. Por el contrario, una proporcion importante
de cepas de P. gingivalis y F. nucleatum oftecieron valores mas altos de lo normal.

Las diferencias pueden ser atribuidas a diferentes factores: la metodologia usada, SGE frente
a dilucion en agar 2'"*7. a5 variables comparadas, CMI90 217?** o CMI modal *: el
origen de las cepas estudiadas, ya fueran de abscesos periodontales, aislamientos orales sin
definir **, o muestras subgingivales 217223 incluso, el diferente origen geografico, Espafa
?'7 el Reino Unido *** o Finlandia ***.

Estan poco claras otras razones no metodologicas para estos hallazgos. La sospechada mayor
virulencia de las cepas aisladas en abscesos periodontales ** no debe ser excluida, aunque
otros factores parecen tener mas influencia. Por ejemplo, la exactitud del procedimiento SGE

i ) _ ] _ .
con anaerobios estrictos no esta un bien definida ****%°

. Ademas, algunas de la cepas se
aislaron antes de que el paciente iniciara el tratamiento antibidtico, mientras que otras cepas
se aislaron durante o después del tratamiento, y no se pudieron estudiar sus resultados por
separado debido al bajo nimero de cepas en ambos grupos.

Por lo tanto, los resultados deben ser interpretados con cuidado, y se hacen necesarios nuevos

estudios que confirmen estos hallazgos.

Cuando se comparan los resultados del test in vitro con los de la respuesta in vivo a los
antibioticos sistémicos, aparecen algunos hallazgos interesantes. Azitromicina fue muy
efectiva in vivo, en cuanto a resultados a corto plazo, frente a B. forsythus y especies negro-
pigmentadas, incluyendo P. intermedia y P. gingivalis. Sin embargo, la efectividad fue muy
limitada con F. nucleatum y P. micros. Los resultados de los tests in vitro mostraron, como se
ha comentado, una gran variablidad entre las cepas (ver Tabla 6 en el Articulo original 3).
Este antimicrobiano demostro la mayor efectividad tanto in vivo como in vitro con P.

gingivalis, lo que concuerda con un estudio previo en el que se demostrd in vitro la
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susceptibilidad de esta especie bacteriana frente a azitromicina **’. Se necesitan mas estudios
para evaluar las susceptibilidades de otros patégenos periodontales.

Amoxicilina/clavulanato demostré una alta capacidad in vivo para erradicar . micros y P.
intermedia, mentras que se observaron resultados mas variables frente a otros patogenos. Los
resultados in vitro confirmaron la excelente actividad de este agente frente a las bacterias
estudiadas. con la excepcion comentada de algunas cepas de P. gingivalis y I-. nucleatum. Por
lo tanto, estos resultados no se correlacionan bien con los hallazgos in vivo.

La comparacion entre los resultados in vivo y in vitro puede considerarse controvertida. En la
mayoria de infecciones serias por anaerobios, parece haber una buena correlacion entre los
resultados de los tests de susceptibilidad y la respuesta clinica, pero es mucho mas dificil
correlacionar resultados de susceptibilidad con los resuitados clinicos en casos especificos '7°.
Muchos factores pueden tener influencia sobre esta correlacion: los efectos del drenaje
quirurgico, del desbridamiento y de otras técnicas; la salud general del paciente; la presencia
de multiples microorganismos; otros factores relacionados con la terapéutica antimicrobiana
en st misma (la velocidad de inicio, la farmacologia de la droga.. ), la presencia de enzimas,

un bajo pH, o un bajo Eh, en el lugar de la infeccion; etc. '™

Tratamiento del absceso periodontal “en periodontitis®,

La extraccion del diente siempre es una opcion cuando la destruccion del soporte del diente

claramente compromete su pronostico 12111

. El drenaje y el desbridamiento representan el
tratamiento clasico de todos los abscesos, incluidos los periodontales, y debe de ser, por lo
menos, parte del tratamiento, ya sea de manera inmediata o diferida '''**. El objetivo mas
importante cuando se trata un absceso es erradicar la fuente de la infeccion, lo que normalmente
se consigue mediante incision y drenaje. Ademas, aunque sean necesarios los antibioticos
sistémicos, la incision y el drenaje pueden ayudar a la accidn del antibigtico mediante la
eliminacion de barreras ‘\ﬁsricas para su penetracion. Por lo tanto, el antibidtico no debe de ser
considerado como un sustituto del drenaje '. Se ha sugerido también que los colgajos de acceso
puedan ser parte del tratamiento inmediato de los abscesos periodontales ******. Sin embargo,
esta alternativa no ha sido evaluada de manera apropiada, ya que su enfoque se basa en informes
de casos ¥, 0 en experiencia personal **. La combinacion de! drenaje y desbridamiento con
antibioticos sistémicos es probablemente el procedimiento mas comun en el manejo del absceso
periodontal agudo. Los tnicos tres estudios longitudinales que han evaluado el tratamiento de

esta patologia (incluyendo el Articulo original 3), han evaluado este enfoque B
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V-DISCUSION.

Deberiamos responder a dos preguntas en relacion con este tratamiento. Es suficiente el drenaje
y desbridamiento para resolver abscesos periodontales? Y si no es asi, y el drenaje y
desbridamiento se va a emplear en combinacion con antibioticos sistémicos, ;cuales son las

drogas y dosis mas efectivas, y cual es la secuencia adecuada de realizar ambos tratamientos?

La primera pregunta es un tema de discusion continua. Como se ha revisado, algunos autores
restringen el uso de antimicrobianos sistémicos, en el tratamiento de abscesos agudos, a
situaciones especificas, como la afectacion sistémica ''#™1%17 13 necesidad de premedicacion
2 la presencia de infeccion difusa ', y las dificultades para establecer un drenaje . Estos
factores tuvieron muy poca influencia en los abscesos periodontales de nuestra serie. Sin
embargo, la prescripcion de antibidticos para tratar abscesos periodontales es muy comin en la
practica clinica ""**.

Ademas, no hay ninguna evidencia que pruebe que el drenaje y desbridamiento consigan un
resultado beneficioso en el tratamiento de los abscesos periodontales. De hecho, los estudios
longitudinales disponibles han evaluado terapias combinadas: incisidon y drenaje con

" drenaje, irrigacion, raspado supragingival y tetraciclina ¥; y

metronidazol sistémico
azitromicina o amoxicilina/clavulanato, con desbridamiento diferido (Articulo oniginal 3).

Después de revisar estos trabajos, puede apoyarse cientificamente el tratamiento del absceso
periodontal con el uso combinado de drenaje y desbridamiento mas antibiético sistémico. Es
necesario, por supuesto, realizar estudios paralelos aleatorizados que incluyan un grupo de

drenaje vy desbridamiento como unica terapia.

La segunda cuestion trata de determinar, si los antibioticos son necesarios, qué antibidticos
deberian emplearse y a qué dosis, y qué secuencia de tratamientos deberia de seguirse.

La Academia Americana de Periodoncia '*° recomienda amoxicilina, con una dosis de ataque de
1 g, v dosis de mantenimiento de 500 mg, 3/dia, 3 dias. En ese momento, la revaluacion del
paciente decidira si se necesita més antibiético o un reajuste en la dosis. En el caso de alergias a
penictlinas, sugieren azitromicina (1 g de dosis de ataque, y 500 mg los siguientes 2 dias), ©
clindamicina (600 mg de dosis de ataque, y luego 300 mg, 4/dia, durante 3 dias). Se sefiala
ademas que el uso de estos antibioticos debe de hacerse en combinacion con incisién quirurgica
y drenaje, y solo en caso de haber manifestaciones sistémicas.

De los cuatro regimenes antibioticos evaluados en seguimientos longitudinales, metronidazot '
no fue efectivo a largo plazo respecto a la unica vanable considerada, la supervivencia del diente.

El uso de tetraciclina ¥ fue capaz de obtener una importante ganancia en el nivel de insercién
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V-DISCUSI(N,

clinico. Los regimenes con azitromicina y amoxicilina/clavulanato fueron efectivos en la mejora

de los parametros clinicos durante al menos un mes (Articulo original 3).

Respecto a la dosificaciéon adecuada, el uso de antibioticos sistémicos en infecciones

orofaciales debe de seguir algunos principios basicos '™

empleo de dosis altas durante un
periodo de tiempo corto con el objeto de conseguir niveles sanguineos de 2-8 veces mas altos
que los valores CMI; uso de intervalos de dosificacion frecuentes; y determinacion de la
duracion de la terapia segun la remision de la enfermedad. Estos principios se oponen a otras
reglas terapeuticas clasicas, como el uso prolongado del tratamiento para destruir
microorganismos resistentes y evitar infecciones rebote, y que las dosis de antibidtico y su
duracion pueden extrapolarse de una infeccion a otra. En abscesos dentoalveolares, se ha
demostrado que regimenes antibidticos mas cortos eran tan efectivos como los convencionales
™7 Siguiendo los principios y estudios comentados, se puede sugerir una dosificacién de

corta duracion pero de elevada dosis para el tratamiento de abscesos periodontales agudos.

Respecto a la concentracion de las drogas en las localizaciones diana, después de dosis
habituales, amoxicilina ha demostrado valores efectivos, de 3-4 pg/ml, en fluido crevicular

246 y en el

2924329 Sin embargo, se ha observado una gran variabilidad entre pacientes
interior de los abscesos periodontales la concentracion es mucho mas baja **7. Las
concentraciones de acido clavulanico son menores (0.40 pg/ml), pero consideradas como
efectivas, debido a que 0.25 ug/m! de acido clavulanico son capaces de mantener los CMI
para amoxicilina por debajo de 2 ug/ml ***. Los niveles de amoxicilina en sangre bajan
rapidamente, precisando tomas frecuentes para mantener los niveles adecuados ***. Como se

ha revisado, las penicilinas, en particular amoxicilina, son los antibioticos mas empleados en
9.70.71

2

el tratamiento de abscesos agudos incluso recomendados por los periodoncistas
americanos ', a pesar de los bajos niveles que alcanza la droga dentro del absceso. Ademas,
esta documentada la presencia de B-lactamasas en el area subgingival y en abscesos
periodontales 2°*2%2% |5 que ha conducido a la sugerencia de usar amoxicilina combinada
con un inhibidor de B-lactan-lasas, como el acido clavulanico ™ Esta combinacion se ha
evaluado en el tratamiento de abscesos periodontales “en periodontitis” (Articulo original 3),
y los resultados eran satisfactorios desde los puntos de vista clinico y microbiolégico. Sin

embargo, la frecuencia de efectos adversos leves, y el mal cumplimiento debido a una

dosificacion exigente, hace que el tratamiento, aunque efectivo, no sea muy convemente.

45



V-DISCUSION.

Azitromicina es un macrolido que, a pesar de los bajos niveles plasmaticos que alcanza ***,
consigue normalmente elevadas concentraciones tisulares en diferentes zonas diana. Las
concentraciones tisulares pueden ser hasta 100 veces mayores que las sanguineas **°, v la de
los tejidos gingivales es hasta 20 veces mas alta que la sérica >**. Estas altas concentraciones
tisulares pueden ser debidas a la capacidad de difusion de la droga en células como los
macrofagos ¥ feycocitos polimorfonucleares **°, y fibroblastos 2. Estas propiedades
farmacocinéticas permiten una administracion de azitromicina con solo tres tomas en tres dias
consecutivos, puesto que los altos niveles tisulares se mantienen durante muchos dias
29231531 1 a azitromicina ha sido recomendada por la Academia Americana de Periodoncia '%*
en el tratamiento de abscesos periodontales agudos en caso de alergias a [B-lactamicos.
También se ha evaluado su efecto, combinado con cirugia, en el tratamiento de infecciones

25

agudas orales **, y los resultados evaluados demostraron que podia ser un tratamiento
efectivo, v mas adecuado que el uso de espiramicina. Se ha demostrado la eficacia de este
antimicrobiano, desde puntos de vista clinicos y microbiologicos, en el tratamiento de
abscesos periodontales “en periodontitis” (Articulo original 3), con resultados comparables a
los de amoxicilina/clavulanato. Sus propiedades farmacologicas, junto con el sencillo
cumplimiento por parte del paciente, puede hacer de azitromicina una buena opcion en el

tratamiento de las infecciones periodontales.

La tetraciclina puede alcanzar concentraciones mucho mas elevadas en fluido crevicular que
en suero, después de dosis multiples '**'7?'° Esta particularidad ha hecho que las
tetraciclinas fueran muy populares en periodoncia en los afios ochenta. Sin embargo, el
desarrollo de resistencias, los resultados variables, y el efecto bacteriostatico, han hecho que
disminuya su popularidad, especialmente en Europa. Sin embargo, su uso en el tratamiento de
abscesos periodontales ha demostrado ser efectivo **, en combinacion con drenaje, irrigacion
y raspado supragingival. A pesar de que fos efectos adversos son raros 7%, los problemas en el
cumpiimiento son frecuentes, puesto que se necesitan cuatro tomas al dia, durante dos

Semanas.

El metronidazol es un antimicrobiano bactericida, efectivo frente a bacterias anaerobias. Las
razones para su uso en periodontitis recaen sobre el hecho de que la mayoria de los patdgenos
periodontales son anaerobios estrictos. Las concentraciones en fluido crevicular y en plasma
tras dosis multiples alcanzan valores altos %', Sin embargo, se han observado niveles
mucho mas bajos dos horas después de una dosis unica de 250 mg *'***. Por lo tanto, el

mantenimiento de niveles efectivos mediante tomas frecuentes parece critico para esta droga.
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Cuando se utilizo en el tratamiento de abscesos periodontales, en combinacion con incision y

drenaje, demostré malos resultados respecto a la supervivencia de los dientes a largo plazo "'

La eficacia in vitro de los antimicrobianos analizados mas arriba frente a bactenas aisladas en
abscesos periodontales apenas ha sido evaluada. Los resultados con azitromicina y
amoxicilina/clavulanato (Articulo original 3) se han discutido con anterioridad, asi como la

correlacion entre los hallazgos in vitro y la respuesta in vivo.

Basandonos en los datos revisados en la literatura sobre el tratamiento de abscesos periodontales

83.111.125.179 69.83.91.107-110

en su microbiologia ., ¥ en nuestros resultados sobre microbiologia

(Articulo original 2), sobre respuesta al tratamiento y sobre susceptibilidades a
antimicrobianos (Articulo original 3), se pueden hacer una serie de consideraciones sobre este
tema. De acuerdo con los resultados in vitro, amoxicilina/clavulanato y metronidazol son muy
efectivos frente a la mayoria de los patdogenos periodontales. Azitromicina y tetraciclina
también son efectivos frente a varios patogenos pero se ha observado una mayor variablidad
en sus resultados {Tablas XII-XV). Por el contrario, la dosificacion mas sencilla es, sin duda,
la de azitromicina, siendo la mas exigente la de la tetraciclina. Los efectos adversos son mas
frecuentes con metronidazol y muy escasos con azitromicina "2, Con el empleo de tetraciclina
se puede esperar un incremento en las resistencia, mientras que los macrolidos y el
metronidazol no han desarrollado tantas resistencias como las tetraciclinas y los B-lactamicos,
especialmente en Espafia. Por altimo, hay eficacia documentada en el tratamiento de los
abscesos periodontales, con tetraciclina, azitromicina y amoxicilina/clavulanato.

Teniendo en cuenta todos estos factores, es dificil hacer una recomendacion, pero seria
adecuado realizar nuevos estudios con azitromicina, comparando su efecto con el del drenaje

y desbridamiento.

MODELQ II: Infeccién periodontal crénica: Periodontitis cronica del adulto.

Prevalencia y proporciones de la flora total de los patégenos periodontales.

En este estudio se ha comparado la prevalencia de patogenos periodontales entre Espaia y
Holanda (Articulo original 4), vy esos resultados fueron comparados ademas con los de otros
estudios de prevalencias bacterianas (Tablas IV, V y VI). En conjunto, se ha sugerido un
rango mas comun de prevalencias y proporciones de la flora total para cada especie bacteriana

en periodontitis del aduito, con estudios realizados en todo el mundo (Tablas V y VI).
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V-DISCLUSION.

Cuando comparamos los resultados en nuestras dos poblaciones, obtenidos siguiendo
idénticas metodologias, los resultados eran similares y dentro de los rangos comunes
establecidos, con tres interesantes excepciones: las  prevalencias de A

actinomycetemcomitans, P. gingivalis and P. micros.

Con respecto a A. actinomycetemcomitans, los pacientes espaiioles mostraron una prevalencia
significativamente mas baja que la de los pacientes holandeses, e inferior a la de los valores
registrados en los estudios revisados D71401FRIHIRSTINMAINNSAET ] o¢ razones para estas
diferencias no estan claras: los factores metodologicos pueden temer influencia sobre la
prevalencia de este patdgeno, pero también puede que se deba a verdaderas diferencias
geograficas. Sin embargo, esta Gltima posibilidad no se puede confirmar con los datos
disponibles, ya que éstos también proceden de nuestro laboratorio, y confirman la baja

. 254
prevalencia <

P. gingivalis mostro, por el contrario, una mayor frecuencia de deteccion en Espaiia, cuando
se comparaba tanto con las prevalencias recogidas en la literatura, como con los datos de los

pacientes holandeses. La prevalencia del presente estudio en los pacientes de Holanda fue

123.149

algo més baja que las de otros estudios def mismo pais , aunque todos esos porcentajes

encajaban dentro del rango recogido en la revision de la bibiliografia '#-18:140-142.149.161.163-163
Por el contrario, los resultados en Espaiia fueron comparables al 60% obtenido en un estudio

anterior de nuestro laboratorio 2.

P. micros fue mas prevalente en Holanda, confirmando resultados previos evaluados en este

¥y comparable con estudios en Grecia ' y la Republica Dominicana '** La presencia

pais
en los pacientes espafioles fue menos frecuente, y similar a la de EE.UU. '*¥ y estudios
previos de nuestro laboratorio ***. Van Dalen et al. '*” sugirieron que la mayor prevalencia en

su estudio, en comparacion con la de Rams et al. '*®

, s¢ podia deber a un examen mas
cuidadoso de las placas, dado que sus pacientes tenian no solo mas prevalencia, sino un menor
porcentaje de flora total. Sin embargo, esta razon no encaja con los pacientes espanoles de
nuestro e§tudio, que tenian no solo prevalencia mas baja, sino también una baja proporcion de
flora. El habito de fumar pudo tener alguna influencia en los resultados, puesto que los

14

fumadores parecen tener prevalencias mas altas de este patogeno ', y los pacientes

holandeses de nuestro estudio eran mas fumadores.
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Porcentaje de microflora total resistente en susceptibilidades de placa entera.
Las concentraciones de puntos de corte se seleccionaron siguiendo las recomendaciones de la

NCCLS, y las concentraciones pico determinadas en el fluido crevicular (ver Tabla VIil), a pesar
de que no existe un consenso en relacion los puntos de corte a utilizar con las bacterias
subgingivales, como se ha discutido con anterioridad.

Se encontraron diferencias significativas cuando se compararon los resultados entre los grupos
de pacientes espafioles y holandeses (Articulo original 5). También en la comparacion de
nuestros resultados con estudios publicados previamente (ver Tablas X y Xbis), se observaron

algunas diferencias importantes.

El porcentaje de flora anaerobia resistente a penicilina encontrada en el grupo espaiiol fue, de

lejos, el mas alto encontrado en la literatura #7921

, mientras que el porcentaje del grupo
holandés se ajustaba dentro del rango comin. Ademas, aungue el porcentaje de muestras con
>5% de microflora resistente fue bastante elevado en los pacientes holandeses en comparacion

con otros estudios 2" los resultados espafioles fueron mas de tres veces mas altos.

El porcentaje de flora resistente a amoxicilina también fue mas aito en el grupo espaiiol, en
comparacién con el grupo holandés. Los resultados de este grupo estuvieron en linea con

64.112.213

estudios previos en periodontitis del adulto , mientras que los resultados esparioles

estaban mas cerca de los valores calculados en localizaciones refractarias o activas ***"*. Lo

. .. . . 5
mismo ocurrid con el porcentaje de muestras con >5% de flora resistente **2132%°,

Los bajos porcentajes de flora resistente y de muestras con >5% de flora resistente a
amoxicilina/clavulanato confirmaron la hipotesis de que los niveles altos de resistencia frente a

penicilina y amoxicilina en Espafia podian estar relacionados con la produccion de B-lactamasas.

Eritromicina mostré un porcentaje mas alto de flora resistente en el grupo holandés que en el
espaiiol. El porcentaje de este dltimo encajaba mejor en el rango comun de la literatura para
localizaciones severas, activas o refractarias **''*?">** E| porcentaje de muestras resistentes fue
similar en ambos grupos, y comparable a valores de estudios previos en pacientes refractarios

4253 en vez de a los recogidos en pacientes con periodontitis del adulto 2%,

El porcentaje medio de resistencia a tetraciclina en los pacientes espafioles era similar al
.. . . 64, 55 .
observado en localizaciones activas, severas o refractarias “***1'2232% por el contrario, los

resultados en el grupo holandés se situaban incluso por debajo de los rangos normales calculados
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en periodontitis del adulto *''*#" La misma situacion ocurria con respecto al porcentaje de

. 5
muestras con >5% de flora resistente 134

Con respecto a clindamicina, los resuitados pueden ser interpretados de {a misma manera que los
de tetraciclina, teniendo en cuenta que en nuestro estudio empleamos un punto de corte de 4

(g/ml, mas alto que el usado con mas frecuencia en los estudios revisados (2 ug/mi) #112213-2%%

El porcentaje de microflora resistente a metronidazol demostré diferencias importantes entre los
pacientes espafioles y holandeses, mientras que Walker et al. *'* calcularon un valor intermedio.
El porcentaje de muestras con >5% flora resistente oscild entre 76.7-89.2% en las tres

poblaciones mencionadas.

El alto nivel de resistencia en las muestras espafioles frente a B-lactamicos, tetraciclina y

clindamicina merece discusion adicional.

Se evalud también la microflora que crecia en placas de medios con diferentes antibidticos a
concentraciones predeterminadas, para estudiar la presencia de patdgenos periodontales
seleccionados. Estas bacterias, cuando se detectaban, podrian ser consideradas como resistentes
en esas condiciones. También otros estudios han empleado este enfoque, principalmente con el
objetivo de caractenzar la microflora resistente frente a antibiéticos seleccionados, o para aislar
especies bacterianas especificas *15+1%2%

Los resultados aparecen en el Articulo original 5, y de nuevo, el nivel de resistencias en Espaiia

frente a antibioticos B-lactamicos, tetraciclina y clindamicina, fue claramente mas alto que en

Holanda.

Frecuelicia de deteccion de bacterias productoras de B-lactamasas.

Hemos evaluado la presencia de bacterias productoras de [(-lactamasas en la microflora
subgingival. Primero, aislando las colonias sospechosas (las que crecian en placas con
amoxicilina, pero no en placas con amoxicilina/clavulanato). Este enfoque también lo han
empleado otros estudios "#¥%72!? ¥ segundo, evaluando las colonias seleccionadas mediante
discos de nitrocefina, un meétodo que ha demostrado su fiabilidad %7 Los métodos y

resultados de estudios previos estan recogidos en las Tablas XVIi y XVIIIL
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Cuando se trata de explicar la alta prevalencia de bactenas productoras de B-lactamasas
calculada en el grupo espafiol, es probable que el elevado consumo de antibioticos en Espafia
pueda ser responsable de este resultado. La relacion entre el consumo de antibidticos vy el
incremento en las resistencias bacterianas esta documentado en la literatura ***. Espafa tiene,
por ejemplo, los niveles mas altos en produccion de B-lactamasas por Haemophilus sp. en

Europa "

. Nuestro estudio confirma estos hechos, y la misma tendencia ocurre en las
bacterias subgingivales, responsables de la periodontitis. La prevalencia fue mas elevada,
tanto en comparacion con la poblacion holandesa, como con resultados previos en
poblaciones similares '*82%¢27210  Ademas, en comparacion con el grupo holandés, las
muestras espafiolas tenian recuentos significativamente mas altos de colonias productoras de
-lactamasas en placas con amoxicilina, y de especies bacterianas diferentes productoras de
f3-lactamasa (ver Articulo original 6). D manera paralela, se observo un patrén claro de mayor
consumo de antibioticos en los pacientes espaiioles, puesto que el 54.8% de ellos los habian
tomado durante los 12 meses previos, frente a 13% de los pacientes holandeses. Entre los

pacientes que reconocian consumo previo de antibidticos, un 48% sefialaron amoxicilina.

Aunque la prevalencia de las bacterias productoras de B-lactamasas sea elevada, representaron
solo un 0.44% de la flora anaerobia total en Espafia, y un 0.18% en Holanda. Este bajo
porcentaje respecto a la flora total también ha sido calculado en otros estudios (0.7-1.3%)
188210 Sin embargo, a pesar de representar una pequefia parte de la microflora total, Walker et
al. ¥ concluyeron que e! 60% de las localizaciones con actividad B-lactamasartenian
suficiente cat)—a—éidad para inactivar a penicilinas en el fluido crevicular, después de una
dosificacion sistémica habitual. Por otro lado, la mayoria de las bacterias productoras de f3-
lactamasas en la flora subgingival pertenecen al género Prevorellg ¥"1¥:302307:20921026
incluyendo conocidos patégenos como P. intermedianigrescens y P. melaninogenica.
Ademas, Wasfy et al. ¥’ describieron P. gingivalis productores de B-lactamasas en nifios
egipcios, y también se ha detectado con frecuencia actividad B-lactamasa en F. nucleatum “
Finalmente, se debe de subrayar su importancia clinica, porque se ha considerado que la
presencia de Bacteroides productores de B-lactamasas era la causa principal de fracaso clinico

durante tratamiento con penicilinas en abscesos orofaciales **’, y en infecciones orofaciales o

. . 226
del aparato respiratorio ¢,

La importancia cualitativa, mas que cuantitativa, de la produccion de f-lactamasas esta

ademas apoyada por nuestros resultados, que demostraron el crecimiento de patogenos
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periodontales en placas con penicilina y amoxicilina, con practicamente no crecimiento
cuando se afadia un inhibidor de B-lactamasas (clavulanato) a las placas con amoxicilina

(Articulo original 3).

Resistencias_bacterianas en Espaiia_en la_microflora subgingival frente a penicilinas,
tetraciclina v clindamicina.

Respecto a penicilina y amoxicilina, parece claro que la produccion de B-lactamasas es el
mecanismo responsable de los resultados explicados. Esta afirmacion se basa tanto en los
resultados obtenidos con amoxicilina/clavulanato, como en la evaluacion directa de la
produccion de estas enzimas ( Articulo original 6). El alto nivel de produccion de B-lactamasas en
la flora subgingival parece a su vez relacionarse con el elevado consumo de antibicticos [3-
lactamicos en Espafia, especialmente de amoxicilina. Y este consumo excesivo de amoxicilina se

ha observado tanto en Espafia 2

como en nuestra poblacion de pacientes con periodontitis.

Para tetraciclina, el alto nivel de resistencia encontrado concuerda con los resultados en bacterias
anaerobias no orales, que han mostrado un claro incremento de las resistencias en Europa.
Ademas, los CMI de tetraciclina en el sur de Europa (incluyendo Espafia) son claramente mas
elevados que los de paises nordicos v del este de Europa '

Estos resultados pueden estar relacionados con diferentes factores. Los genes que codifican la
resistencia a tetraciclina estan ampliamente extendidos en la microflora subgingival *, y Ia
observacion de los mismos mecanismos de resistencia en diferentes especies sugiere una extensa
transmision horizontal de elementos genéticos ****°. Los cambios que ocurren en la microflora
subgingival después de tomar tetraciclina muestran un incremento dramatico en las resistencias
bacterianas, aunque probablemente sea debido a una seleccion de especies con resistencia natural
18 Sin embargo, se ha descrito también una emergencia insidiosa de resistencias tras toma de
antibioticos *, y ciertos patogenos han mostrado incrementos importantes en sus valores CMI in
vitro !, La existencia de un sistema de transferencia inducible de resistencia a tetraciclina puede

relacionarse con estos factores >, asi como la descripcion de transmision horizontal de

resistencias frente a penicifinas y tetraciclinas de manera conjunta " Todos estos factores hacen
que la resistencia a tetraciclinas esté ampliamente extendida, sea facilmente transmisible entre
especies en la microflora subgingival, y que la trsferencia se incremente con la toma del

antibiotico.

El alto nivel de resistencias a clindamicina en Espafia no supone un hallazgo inesperado, puesto
que esta resistencia entre bacterias anaerobias no orales en Espaifia es, de lejos, la mas elevada de
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V-DISCUSION.

Europa ', Los genes que la codifican se caracterizan por su gran movilidad y capacidad de
extenderse rapidamente **, lo que ha conducido a un rapido aumento en las resistencias en, por
ejemplo, el grupo de B. fragilis, tanto en Espaiia . como en EE.UU. , en relacion con el

elevado uso de este antibiético >,

Implicaciones.

Se han seleccionado tres factores como las razones mas importantes de los elevados niveles
de resistencias bacterianas en Espafia: alto consumo de antibioticos, prescripciones
innecesarias y erroneas, y uso inapropiado por parte de los pacientes '*. También se han
tratado de explicar las posibles razones del excesivo e injustificado consumo de antibidticos
en Espaia en diferentes informes '**** concluyendo que el problema afecta a todos los

agentes involucrados (pacientes, médicos, farmacias, compaiiias farmacéuticas, gobiernos. ..).

Parece necesario pues reducir el uso de los antimicrobianos sistémicos en Espafia, v en
nuestro caso particularmente enfocado a una disminucion en su uso en odontologia *.

En el tratamiento de infecciones agudas orofaciales, el antibiotico, si es necesario—, debe usarse
con altas dosis de corta duracion, y debe discontinuarse tan pronto como se haya resuelto la
infeccion. En el tratamiento de abscesos, en donde las drogas penetran con dificultad, la
incisidn y el drenaje se hacen obligatorios.

La profilaxis antibiotica frente a infecciones asociadas con bacteremias deberia basarse en
principios claros, después de una evaluacion riesgo/beneficio. Estos principios cambian
continuamente, por lo que se hace necesaria informacion actualizada de manera continua.

El uso de antibiodticos profilacticos tras cirugia oral, para prevenir infecciones post-quirurgicas
en pacientes sin riesgos relacionados con bacteremias, no estd demostrado de manera
convincente *. Un 80% de los periodoncistas en EE.UU. prescribian antibiéticos tras cirugia
periodontal en 1988 2'?. Sin embargo, solo cirugias con una alta tasa de infeccion, y/o la
implantacién de dispositivos protéticos pueden precisar de antibioticos profilacticos. En
odontologia, Gnicamente la colocacton de implantes y quizd de membranas regenerativas,
cumple esos criterios.

El uso de antimicrobianos sistémicos como terapia coadyuvante en periodontitis s un tema
controvertido. Esta aceptado que las periodontitis refractarias y los casos avanzados de
periodontitis del adulto, asi como formas de comienzo temprano, pueden beneficiarse del

12625 pero éste deberia seleccionarse con un estudio

efecto adicional del antibictico
microbiologico de la flora subgingival, evaluando incluso las susceptibilidades a

antimicrobianos '%. Debe de evitarse el uso indiscriminado de antibidticos sistémicos en el
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V-DISCUSION,

manejo de pacientes con periodontitis, puesto que el beneficio adicional de las drogas

sistémicas parece ser limitado cuando se hace una seleccion empirica %%,

La segunda implicacion importante es el papel de B-lactamicos, tetraciclina v clindamicina en
el tratamiento de infecciones orofaciales por anaerobios, al considerar el alto nivel de
resistencia encontrado en la flora subgingival. Por ello, estos antibioticos no deberian ser
elegidos para el tratamiento de este tipo de infecciones. Sin embargo, son necesarios estudios
in vivo con estos antibioticos, para determinar si el nivel de resistencia detectado se asocia a

un mayor fracaso terapéutico.



VI.CONCLUSIONES.

VL. CONCLUSIONES.

Los abscesos periodontales deberian clasificarse de acuerdo con su eticlogia en dos grupos
principales: aquellos relacionados con una bolsa periodontal pre-existente (absceso
periodontal “en periodontitis™), y aquellos reiacionados con un surco gingival previamente
sano, en el que alteraciones radiculares o la impactacion de cuerpos extrafios pueden conducir _

a la formacion de un absceso (absceso periodontal “sin-periodontitis™).
P

El absceso periodontal “en periodontitis™ tiene unas caracteristicas clinicas (asociado con una
bolsa periodontal que sangra y supura, en un diente con una importante pérdida de soporte y
movilidad) y microbioldgicas (alta prevalencia de patogenos periodontales) determinadas. La
afectacion sistémica es poco frecuente, aunque se puede observar en algunos pacientes la

presencia de linfadenitis y de un numero elevado de leucocitos en sangre

El absceso periodontal “en periodontitis” puede tratarse de manera eficaz con antibioticos
sistémicos (azitromicina o amoxicilina/clavulanato) y desbridamiento diferido, como se ha

comprobado evaluando variables clinicas y microbiologicas a corto plazo.

Algunas cepas aisladas en estos abscesos periodontales “en periodontitis” mostraron una
resistencia clara frente a los antibidticos evaluados, principalmente azitromicina, como se

determind por medio del procedimiento de Spiral Gradient Endpoint.

La composicién de la microflora subgingival en periodontitis del adulto fue similar en dos
grupos comparables de pacientes de Espafia y de Holanda. Sin embargo, se observo una
mayor prevalencia de P. gingivalis, y menor de A. actinomycetemcomitans y P. micros en el

grupo esparnol.

Se encontro un nivel mas alto de resistencias bacterianas frente a B-lactamicos, tetraciclina y
clindamicina, en la microflora subgingival en Espafia, en comparacion con la obtenida en
Holanda, y con respecto a las variables porcentaje de microflora resistente, numero de
especies diferentes que crecian en los medios selectivos, y frecuencia de deteccion de

patogenos periodontales resistentes.

Se observo una mayor prevalencia de bacterias productoras de -lactamasas en Espafia, tanto

en comparacion con el grupo holandés, como con otros estudios en diferentes paises.
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VI-CONCLUSIONES.

La composicion y los perfiles de susceptibilidades a antibidticos de la microflora subgingival
en pacientes espafioles mostraron un patrén claramente diferenctado en comparacion con los
resultados obtenidos en los pacientes holandeses. Los resultados de susceptibilidades a
antimicrobianos demostraron un nivel mayor de resistencia frente a penicilinas, tetraciclina, y

clindamicina, probablemente relacionado con el mayor consumo de estos antibidticos en

Espana.
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Tabla l. Consumo de antibidticos expresado como dosis diaria
definida por 1000 habitantes en diferentes paises europeos, y

en diferentes afios "8,
1976 1978 1983 1988 1992 1993 |

Espaiia kY| 29 26 21,5 23 19
Francia 262
Alemania 10,6

ltalia 14

Reino unido 13,3

Tabla ll. Porcentaje de dosis diaria definida para cada
grupo terapéutico en 1992 y 1993 en Espaina "%,

I 1992 1993
Penicilinas 70% 63%
Macrcjidos 18% 17%
Tetragclinas 6%
Cotrimoxazol 6%
Fluoroquinolonas 6%

Tabla lll, Consumo total (en mil‘ones de envases) para cada grupo
terapéutico, y para los agentes antimicrobianos mas vendidos, en 1996 y
1997 en Espaiia %,

| 1996 1997 |
Penicilinas de amplio-espectro 111
Macrolidos 9 838
Cefalosporinas 89 82
Quinolonas+metronidazol 26 25
Combinacién de drogas 11,6 11,9
Amoxiciting 11,4 10,7
Ciprofloxacino 26 2,5
Claritromicina 2,3 2,3




Tabla IV, Material y métodos de estudios que describen

a prevalencia de patégenos periodontales en diferentes paises.

Pp. puntas dec.papel.

P.. periodontitis.

BA. agar sangre,
Ab.cex.. exclusion por antibidtico en meses. PA.. periodontitis det adulto. CDC. agar comercial.

Tral. prev., tralamicnto periodontal previo. Ref.. periodontitis refractaria, TSA. agar de tripticasa soja.

Material Ab.ex Status Toma de muestras Medios
Autores Pais Afo | n edad Dx Trat. prev. |Loc. método transp tiempo Igeneral TSBV Otros
Ali et al ™ Camerun 1997| 21 20-62 6 ||PA No 2 2pp  VGMAIIl 36-40h |BA si | si
Dahlén et al ' Kenia 1989( 20 30-65 | na ||General ? 1 1pplcureta VGMANI 4/36-48h{BBA  si  no
Ali et al " Sudan 1004 25 2270 | 6 |[lP No 1 3pp VGMAII 40-48h |BA si s
Dahlén et al '~ China 1995 15 55-69 | Na ||General No(peorgr) | 1 ipp  VGMAIII 10h |BBA si si
Dahlén et al ** China 1995 15 5569 | Na [l/General No(mejorgr)| 1 1pp  VGMANI 10h {BBA  si  si
Hagiwara ' Japdn 1898 21  43-75 3 [PA No tratada 37 1pp PRAS  immed {CDC si si
Preus et al '¥ Sri lanka 1995 268 35-55 | Na |lGeneral No 1 3pp PRAS 30h ITSA si si
Kammaetal > Grecia 1994| 10 25-35 ? [IPRP No >6m 1 3pp RTF 10min |ETSA si  no
Piccolomini 52 italia 19971 30 na 4 ||PA No tratada ? cureta RTF 30min (ETSA  si no
Ali et al '™ Neruega 1994 18  30-61 6 [P No 1 3pp  VGMA!Nl 24h |BA si  si
Ali et al ™ Rumania 1906/ 38 3068 | 6 [[PA No 1 3pp  VGMAIIl 36-40h [BA si s
Dahlén&Wikstrom '+ Suecia 1995/ 535 na No ||P. No; varios 1 3pp  VGMAII 7 [BA si i
Slots et al ' Suecia 1986| 61  19-79 6 |lP. no(activa) 1 3pp  VGMAIl 7 |BBA si  no
Slots et at '’ Suecia 1086 20  30-75 6 ||P. no(non-activ) | 1 3pp VGMAII 7 [BBA si no
Papapanou et al "% Suecia 1993| 192 30-65 | No ||General ? 6 1pp  VGMAIII 24h [BBA  si  si
McNabb et al ¢ Suiza 1992| 30 35-44 | 12 ||General No 1 3pp RTF 15min |[TS-BA si  no
van Dalen et al ' Holanda 1998| 123 24-68 3 [|PA No; >3m 4 2pp RTF 24h |BA no  no
van der Weijen et al ' Holanda 1994 91  19-54 | No ||P. 50n0;41si 4 2pp RTF 48h |BA si  no
Rodenburg et al ' Holanda 1990| 138 14-70 6 |P.severa No 3-4 2pp  RTF 45min_IBA si  no
Siots et al Rep.Dominicana 1991| 24  18-60 6 |P No 3 1pp  VGMAIIL 24-48h |BBA  si  si
Rams et al '%® EE.UU 1993|1447 36-89 3 |PA-Ref. Varios 3 1pp  VGMAII 48h [BA no si
Kornman et al '@ EE.UU 1991| 21 na No [PA No 1-2  cureta VGMAIlI 24h |[TS-BA si  si
Chen et a) '@ EE.UU 1989} 11  35-61 3 |PA No >6m 1 3pp PRAS 0 I{TSBA no si
Slots et al 1 EE.UU 1990|3075 12-93 | 2 |Ref. Si>2m 3 ipp  VGMAIIl 16-40h [BA si  si
Slots et al '* EE.UU 1900( 1624 15-89 3 |P. Si, varios 3 1pp  VGMAIIl 4/24-48h|BBA si  no
Lotufo et al '%* EE.UU 1994| 80 na Na |P. ? 3 1pp VGMAMNI 0-144h |BBA no no
Rams et al '"® EE.UU 1992} 545 36-82 1 |PA tratados 3 1pp  VGMAIIl  4-48h |[BBA  no  si
Slots et al ' EE.UU 1988 500 na Na [PA tratados 3 1pp  VGMAIll 24-48h [EBBA si  si
Rams et al ' EE.UU 1992| 907 36-89 3 [PA tratados 3 ipp VGMAIll 24-48h [EBBA no no
Rams et al '”° EE.UU 1990i 506 36-89 | Na IPA tratados 3 1pp  VGMAIIl 24-48h [EBBA no  si
Sanz et al (Articulo 4) Espafia 2000{ 31 26-62 1 |PA No 4 2pp  RTF 2h |BA si s
Sanz et al (Articulo 4) Holanda 2000/ 30 29-63 1 |PA No 4 2pp RTF 2h  BA si si

BBA. Agar dc brucclla sangre.  TS-BA. agar de tripticasa soja v sangre.
TSBV. tripticasa-sucro-bacilracina-vancomicina.

ETSA. agar de tripticasa soja enriquecido.
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Tabla V. Prevalencias de patogenos periodontales en distintos continentes y paises.

I ] Prevalencia I

[Pais Autores Ref Afo| Aa - Pg Pi Bf Pm Fn . Cr Pmela Ec |
Camerin Ali et al o 1997 28,5% 571%  380%  19.0% 28,5%

Kenia Dahlén et al 1% 1989 400% 700%  100,0%

Sudéan Ali et al 138 1994| 28,0%  36,0%  40,0% 68,0%

[China Dahlén et ai T8 1995/ 20,0% 27.0%  93,0% 87.0%  33,0%

China Dahlén et al 2 1995 13,0% 400%  100,0% 80.0%  40,0%

Japén Hagiwara et al %3 1908| 143% 381%  42,9% 38,1% 9,5%
|Sri Lanka* Preus et ai 1995 152%  39,9%  76,1%

Grecia Kamma et al ve 1994 20,0% 100,0% 100,0% 100,0% 100,0% 100,0% 100,0%

Italia Piccolomini et al 162 1997, 27.0%

Noruega Ali et al 1% 1994} 33,3% 86,6%  77.8% 100,0%

Rumania Ali et al 154 1096 41,7%  75.8%  18,3% 52.8%

Suecia Dahlén&Wikstrom 0 1995 38,5% 314%  76,1%

Suecia Slots et al 161 1986] 40-47% 51-41%  59,0%

Suecia Slots et al et 1986l 6,1% 0,0% 60,1%

Suecia Papapanou et al 152 1993| 250%  14,0%  58,0% 80,0%  81,0% 66,0%
Suiza** McNabb et al 17 1992] 63.3% 66,7% 967%  60,0% 96,7%* 70%*  80,0%  40,0%
Holanda - van Dalen et al 7 1998 91,0%

Holanda van der Weijenetal ' 1994 385%  429%  53.,8%

Holanda Rodenburg et al B 1990] 54,0%  48,0%  63.0% ' ,

EE.UU Rams et al 165 1993 81,1%

EE.UU Koraman et a! 165 1091] 10,0%  33,0%  48,0% 15,0% 10,0%
EE.UU Slots et al 144 1990| 32,1% 45,2%

EE.UU Chen et al 169 1989 100%
EE.UU Lotufo et al 168 1994 67,5%

EE.UU Rams et al 158 1992 - 62.6%

Rep.Dominicana Slots et al 138 1991 37.5%  750% 87.5%  100,0%  33,3%

|[RANGO COMUN | 20-40% 27-51% 75-100% 60-67% 87-100% 80-100% 70-100% . 40-60% |
Espana Sanz et al AO4 2000| 32% 645% 742% 645% 58,1%  100%  16.1%

Holanda Sanz et al AO.4 2000| 23,3%  36,7% 80% 733%  968,7%  100%  36,7%

* Resultadoss con Inmunoflucrescencia, apoyados por cultivo. ** Inmigrantes procedentes de otros paises. A Prevalencia del género.
F. nucleatum presentd también otro rango de prevalencia, 38-63%.

Aa - Actinobaciflus actinontveetenmcomitans, Pg — Porphvromonas gingivalis, Pi— Prevotella intermedia, Bl - B. forsvthus, Pm - " micros,

Fu- I nucleatum, Cr-C. rectus. Ec - E. corrodens, Pmela — P. melaninogenica



Tabla VI. Porcentaje de flora total en localizaciones positivas de patégenos periodontales, en distintos continentes y

paises.
| %flora i
[Pais Autores Ref Afo | Aa Pg Pi Bf Pm Fn Cr Pme Ec |
Sudan Ali ef al ™ 1994| 0,02% 12,4% 3,2% 0,4%
Kenia Dahlén et al 55 1989 0,2% 9.6% 7.0%
Grecia Kamma et at T 1994] 152%  26,7%  15,7%  23.6% 7.0% 13.6% 7.5%
Noruega Ali et al % 1904 0,3% 199%  12,8% 3,7%
Rumania Ali et al 4 1098 0,3% 16,7% 3.4% 0,5%
Suecia Slots et al % 1086 2,4% 31,6% 12,7%
Suecia Slots et al 1 1086| 0,5% nd 2 4%
Holanda van Dalen et al W 1998 7,2%
Holanda vander Weilenetal ' 1994] 6,2-1,8% 25-26%  5,4-5,0%
Holanda Rodenburg et al 3 1000( 110%  29,0% 6,3%
[EE.UU Rams et al T 193] 5.3%
EE.UU Chen et al 6 1989 1,9%
EE.UU Slots et al " q990] 2,2% 7,4%
EE.UU Rams et al % 1992 14,7%
|RANGO COMUN [ <25% 15.30% 2.4-7,4% 7-72% 04-37% 5,3-7,5% 1-5% |
Espafia Sanz et al AO4 2000 | 045%  21.7% 7.4% 7.3% 4,0% 6,9% 2.2%
Holanda Sanz et al AO.4 2000 | 3.0% 28,6% 6.3% 7.7% 7.2% 9,3% 4.0%

Aa — Actinabacillus actinomveetemcomitans, Pg — Porphvromonas gingivalis, Pi— Prevotella intermedia, Bl - B, forsvthus, Pm - P niicros,
Fn - nucleatum, Cr—C. rectus, Ec - F. corrodens, Pmela— P. melaninogenica
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Tabla Vil. Prevalencias y proporciones de bacterias superinfectantes * en diferentes paises.

'|

i [ Prevalencia ! % flora (localiz, +) |
{Pais Autores ' Ref Ano |Enteric Hongos Staph  S.au s.epid]_Enteric Hongos Staph
EE.UU Rams et al T 1902| 5,1% 43,1%

EE.UU Slots et al T 1988 10,2% 16,8%

EE.UU Rams e al 2 1990 50,4% 1%
EE.UU Chen et al % 1089

EE.UU Slots et al Y5 1990{ 13.6% 13,7% 28,3% 20-23%  1-1,5% 2%
EE.UU Rams et al % 1993

Rep.Dominicana Slots et al 138 1991 | 68.7%

Sudan Ali et al ¥ 1094 92,0% 9,5%

Noruega Ali et al P9 1904] 0,0% -

Rumania Ali et al > 1996 61.1% 4.8%

Suecia Dahlén&Wikstrsm ™ 1905| 42,6% 19,6% 82% 544%

* Enteric, bacilos eniéricos.
Staph, estafilococos.

S.au, S. awreus.

S.epid, S.epidermidis.
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Tabla Vil. Puntos de corte propuestos en la literatura, en relaciéon con

las concentraciones de antibidtico y las categorias de

la NCCLS.
| Puntos de corte

| Concentracion (ug/mil) | Literatura® |
|Droga Dosis | Plasma Crevicular f 1-cepas 1-entera A-D | NCELS* Articulo 5 ]
penicilina 800 sSD a8 na 1-2 2-16 0,5-1-2 0.5
amoxicilina 500 SD 5,5-7.5 3-4 2-4 448-16 3
tetraciclina 250 QID 1,8-25 4-8 1 4 4-8 418-16 8
doxiciclina 100 BID 2-3 1-8 2-4 na Na
minociclina 100 BID: 3 8-15 4-10 na Na
metronidazol 250 TID 14 13,7 1 4-8 8-16 8-16-32 8
eritromicina 250 QID 0.4-5 0,4-0,8 1 2 2-16 ha 2
clindamicina 300 SD 19 1-2 2 2-8 2L4-8 4
azitromicina 500 SD 0,35 na na na na na 2
augmentine na na na 'na na na 4/2-8/4-16/8 3/0,75

*Basado en las siguientes referencias.

118120, 168,182, 87,213,213,216,217,225

Se incluyen tres tipos de procedimientos:
1-cepas, procedimiento de una concentracidn para cepas aisladas.
1-entera, procedimiento de una concentracion para placa entera.

A-D, dilucién en agar convencional.

** CMI por debajo o igual ai primer valor, se caraclerizan como Susceptible;

CMI en el segundo valor en indican ca

tegoria Intermedia;

y CMI por encima o igual al tercer valor senalan resistencia.

SD. dosis (mica.

BID. dos tomas diarias.
TID, tres tomas diarias.
QID. cuatro tomas diarias.
LD, dosis inicial.
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Tabla IX. Material y métodos de estudios que evaluan las susceptibilidades de placa entera en |a microfiora

subgingival.
| afio ref pais |medios estado pacientes antibidticos evatuados'
Valdés et af 1982 °° EE.UU TSBA  varios 26 penG
Walker et al 1983 %7  EE.UU TBSA PA/PR ? ampi,amoxi.tetra,clinda,eritro, metro
Walker et al 1983  EE.UU TBSA  PAsevera/PA 10/15  penG, amoxi, eritro,tetra,clinda,metro
Kinder 1986 '®  EE.UU ETSA  PA- no tratados 42 penG
Walker et al 1987 ® EE.UU ? PR (activa) 10 amoxi letra,doxi,eritro,clinda, cefal
McCulloch et al 1990 ¥  Canada W-C PR 55 doxi
Fiehn-Westergaard | 1990 '®  Dinamarca TSBA  Sanos/PR 1212 doxi
Magnusson et al 1991 ' EE.UU TBSA  activa/cronica 18/10 {local.) amoxi tetra,doxi,eritro,clinda,cefal
Goodson-Tanner | 1992 '*  EE.UU TSBA PA 3 (8local) ftetra
Preus ef al 1995 '®  Noruega BA PA 10+10  mino
Lacroix-Walker 1095 °  EE.UU TSBA PR 68 tetra
Magnusson-Walker | 1896 64 EE.UU PR/PA 28/24 amoxi,eritro,tetra,clinda
|Rams et al 1999 '*  EE.LU EBBA PA 422 doxi, amoxi, metro
Van Winkelhoff et a1{2000 AOQ.5 Espaia BA PA-no tratados 31 penG,amoxi,aug,metro,eritro,clinda, tetra,azitro
Van Winkelhoff et ai 2000 AO.5 Hotanda BA PA-no tralados 30 penG,amoxi,aug,metro,eritro,clinda, tetra, azitro

PA periodontitis del adulto

PR periodontitis refractaLa
Local. Numero de locali

ciones

TSBA. Tripticase soy agar sangre

BA, agarsangre.

W-C, Wilkins-Chalgren.

EBBA, agar de brucelta sangre enriquecido.
ETSA, agar de tripticasa soja enriquecido.
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Tabla X. % medio de flora resistente para cada antimicrobiano y concentracién* en comparacion con placas sin antibiético.

Modelo i pen0,5-1 pen2 amoxi3-4  metrod clinda2 clindad tetrad eritro2  mino10 Doxi4-5 |
Preus W IPA 0,12-0,09%
Fiehn B PR . 0,90%
Magnusson ¥ |PA 0,20% ? 3% 5% 8%
Magnusson ¢ |PR 4% ? 9% 10% 12%
Lacroix “© PR 12%
Magnusson 2 |acliva 2,00% 11,60% 12,90%  11,50% 7.40%
Magnusson ''? |cronica 0,40% 7.70% 4,60% 7.80% 3,40%
Walker 713 |PA severa 3,10% 10,70% 18.90%  14,50%
Walker 3 pa - 1,10% 1% 29,10% 4,07% 6,93% 7.50% 6.33%
Walker % pR 3,50% 10,60% 9,70% 18,90% 8,50%
Valdés 2 lyvarios 0.82%  0,47%
Kinder ' 1pA, Ab <Bmeses 3,80%
Kinder '8 |PA, Ab >1afio 1,70%
RANGO COMUN [Activa,refractaria | 1,1-3,8% 2-4% 291%  9-11,6% 9,7-18,9% 11,5-18,9% 3.4-8,5% |
RANGO COMUN |inactiva, cronica | 0.2-1% 3-7,7% 4669% 7,58%
Van Winkel. AO.5|PA Espaia 9,94% 1,69% 40,76% 18,26% 12.72%  18.41% T
Van Winkel. AO.5|PA, Holanda 3,02% 0,55% 12,84% 3,2% 1,33% 24,95%

Tabla Vil bis. Porcentaje de muestras resistentes para cada antibidtico y concentracién®. Resistencia definida como flora

resistente >5%.

[Modeio | pen0,5 pen2 amoxi3-4  melro8 clinda2 clinda4 tetrad eritro2 Doxi4 |
Walker “~|PA severa 12,50% 37,50% 37.50% 33,30%
Walker 23 Ipa 0% 0% 89,20% 21,40% 0,40% 43,30% 33,30%
Magnusson PA 0% 0% 23% 32% 42%
Magnusson PR 25% 41% 55% 66%
Walker PR 36,4% 54,5% 727% _ 90,9% 63,6%
RANGO COMUN |Activa,refractaria 0-12,5% 25-364%  89,2%  37,5-54% 55-73%  66-90,9% 33,3-63,6%
RANGO COMUN inactiva, cronica 0% 21,4-23% 0,4-37,5% 33,3-43.3%
Van Winkel. AO.5|PA, Espaiia 41,9% 6,5% 87.1% 51,6% 48,4% 67,7%
Van Winkel. AO.5|PA, Holanda 13,3% 0,0% 76,7% 20,0% 6,7% 73.3%

* Cada antibidlico se nombra de forma abreviada, y & concentracion se expresa en pg/m.

PA, periodontitis del adulto.

P., periodontitis.

. PR, periodontitis refractaria.

Ab, toma de antibidtico.
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Tabla XI. Material y método de estudios que evaluan susceptibilidades antimicrobianas en

mediante procedimientos de dilucién en agar.

a microflora subgingival

- Cepas ]
Pais Autores Afio Ref. |Otras téc. Medios Su [Modelo Clin  Ref |Especies Antibidticos tested.

pl.
Finlandia Pajukanta etal. 1992 ** [no M-H ? |Oral 79 3 |Aa azithro, eritro
Finlandia Pajukanta etal. 1983 ** |no BA ? |Oral 79 2 lPg azithro
Francia Poulet et al 1999 ' |E-t Colum si [Varios P. 53 no |Pi,Pg,Pm,Fp metro
halia  Piccolominietal 1997 '“ |MacroB M-H si |Varios P. 67 3 |Aa eritro, roxitro
Espafia Andrés et al 1996 "7 [no W-C si |P. 50 si |Pi, Pg pen,amoxi eritro,clinda tetra, metro...
Suecia Takemotoetal 1997 '® |no TSA si |PA 15 4 |Bf amoxi,metro tetra,doxi,clinda
R.Unido Willians et al. 1992 * Ino W-C si |varios 275 no |varios azithro, eritro, espira, clan, RP59500
R.Unido Abu-Fanasetal 19912 |no DST si [PRP 61 ne |Pg,PiFn amoxi,aug,metro,mino, tetra, eritro,pen
R.Unido O'Connoretal 1990 °* |no W-C si |P. 16 45 |varios; clin ppB  minociclina
Japén Hagiwaraetal 1998 '® |diLagarB M-H PA 73 9 |Pg,Pi, Aa,Fp,Ec. minociclina
Japén Hamadaetal  1990%' |no Varios si [Oraly otros. 104 no [|varios tetra,clinda, eritro, pen...
Kenia  Dahlén et al 1989 ™ ino BBA ? |General 35  no [Pg,Pi, Aa pen,eritro,tetra, doxi,mino,clinda, metro
EE.UU  Walker et al 1990 ™ [no ? ? |PR-activa ? no |bpB,Fn pen,amoxi,tetra, doxi, eritro,clinda
EE.UU Maiden et al 1994 ™ [E; disc 7 Infeccién oral 23 si |Bf amoxi,clinda, eritro,metro,pen tetra. ..
EE.UU Sutteret al 1983 2% 1A.D? BA si {Varios. 175 18 |bpB,Fuso pen, clinda, efitro, metro, tetra
EE.UU Walker et al 1981 *® {A-Dlm ? P. 345 no [varios tetra”
EE.UU Walker et al 1985 '® |no ? P. 369-996 no [varios pen,amoni,eritro,clinda,tetra,metro,mino
Canadé Wright et al 1997 """ IBrothMic TSA si_ |Solo ref. 0 1 _Irg metro
MacroB, macroditucion en caldo. W-C. Wilkins-Chaigren. Otras téc., otras técnicas utilizadas. P., periodontitis.
BrothMic, microdilucién én caldo. M-H. Mueller-Hinton. Suppl., medio suplementado. PA, pericdantitis del adulto

A-Dlim, dilucién en agar imitado. TSA, agar de tripti

E-t., E-test,
disc., test con disco.

DST, diagnostic test|agar.

BA, agar sangre.
BBA, agar de brucelta sangre.
Colum, Columbia.

sa soja.

Clin, cepas de origen dinico.

dil.agar.B., dilucién en caldo de agarosa.

PRP, periodontiitis rapidamente progresiva.
Ref, cepas procedentes de laboratorios de referencia

65




Tabla Xil. TETRACICLINAS. Resultados en CMI mediante técnica de dilucién en agar, para diferentes patégenos
periodontales.

Minociclina Tetraciclina Doxiciclina

CMI50 CMI90 rango ' CMI50 CMIS0 rango CMI80 rango
Aa 0,78-<1 1-1,56 <0,08-2 <1 8 <0,06-15 0,5-2
Pg 0,016-0,025 1,56 0,013-3,13 0,063-0,5 <0,5-1 0,031-1 0.1
Pi 0,031-0,39 1,56 0,016-5 0.125-0,75 1 0,031-5 0,1-5
Bf <0,06 <0,06-2 0,12 <0,08-0,12
Pm <] * »32* <0,06->32 * 1* 8-32* <0,06->32 *
Fn 0,031-0,05 (<1) 0,05-1 <0,0131 0,25-<1 1.2 0,031-16* 8
Pmel 0.5 0,20-0,78
BpB <1 1 <0,06-32 <1 2-16 <0,06->32 4
Ec 0,78-2 3,13-8 0,03->32 2 32 0,5->32
Cr <1 1 <0,06-1 <1 2-4 <(,06-4

Concenfracién maxima (pg/mi) Concentracion maxima {ug/ml) Concentracidn maxima (pg/ml)

Plasma 26-33 1,9-2.5 2,1-29 2,1-2,9
Crevicular 8-15,5 40-8,0 1,2-8,1 6
Referencias 173,219 173,218,264 173,219,264 219
Dosis (mg) 100 BID 250 QiD 100 BID{LD) 100/dia

Tiempo (h) 168-192 48 24 48-105

* Se incluyen cepas del mismo género en los resultados.

BID. dos tomas diarias.
QID, cuatro tomas diarias.
LD, dosis inicial.

Aa = Actinobacitlus actinomyeetemcomitans, Pg— Porphvromonas gingivalis, Pi— Prevotella intermedia, Bf — 8. forsvthus, Pm— 1 micros,
Fn— . nucleatum, Pmel — P melaninogenica, BpB. Bacteroides negro-pigmentados, Ec - /. corrodens,, Cr— C. recrus,
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Tabla Xill. BETA-LACTAM|COS. Resultados en CMI mediante técnica de dilucién en agar, para diferentes patégenos

* Se incluyen cepas del mismo género en los resultados.

8D, dosis tinica.
ND. no determinado.

periodontales.
Pedicilina Amoxicilina Amoxicilina/clavulanico
CMI50 Mi90 rango CMI50 CMI90 rango CMIS0 CMIQL rango
Aa <1 1 <0,25-4 <1,0 1 <0,25-2 '
Pg 0,016-0,031 2 0,01-0,1 0,063-0,125 0,5 0,031-026  0.031-0,125 0,125 0,031-0,5
Pi 0,063-0,125 8 0,01-5 0,031-0,125 8 0,031-063  0,031-0,125 1 0,031-0,063
Bf <0,5 05 <0,06-0,5
Pm <1 2* <0,25-8 * <1* 8* <0,25-8 *
Fn 0,031-<1 0,5-2* <0,016-8 * 0,063-<1 0,25-2 0,031-2 0,063 0,016-0,25
Pmel 0,05-0,10
bpB <1 0,5-4 <0,06-<128 <1,0 1-2 <0,25->32
" Ec 4 8 <0,25->128 2 8 <0,25->32
Cr <1 1 <0,25-1 <t 1 <0,25-1
Concentracion maxima (ng/ml) Concentracion maxima (ug/mi)
Plasma 3.8 3,55 55-75
Crevicular ND 1,5-2,5 3-4
Referencia 219 173,219,245 219
Dosis (mg) 800 SD 250 SD 500 SD
Tiempo (h) 1-4 1-8 1-8

Aa - Actinohacillus actinomveetemcomitans, Pg — Porphvromonas gingivalis, Pi - Prevotella intermedia, Bf — B. forsvihus, Pm — . micros,

Fo- £

nucleatum. Pl — . melaninogenica, BpB. Bacteroides negro-pigmentados, Ec — £, corrodens,, Cr— . rectus,
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Tabla XIV. MACROLIDOS. Resultados en CMI mediante técnica de dilucion en agar, para

diferentes patégenos periodontales.

Azitromicina Eritromicina

CMIS0 CMI modal rango CMIS0 CMI modal CMI90 rango
Aa 4 0,25-2 <1-8 32 1-32 <0,25-64
Pg 0,25 0,5 (CMI90) 0,06-1 !0,063-0,25 0,12 1 0,063-1
Pi 0,03 0,063-0,5 0,12 1 0,001-1
Bf 0,125-0,5
Pm 0,5 <t 1 2" <0,25-8 *
Fn 2 <1-4 32 2-128* 0,031-128
Pmel 0.5 4 0,20-0,78
bpB / <1 1-4 <0,25->128
Ec 4 4 8 <0,25->128
Cr 025~ <1 1" 1 <0,25-1

Concentracion maxima (ug/mi) Concentracion maxima (p.g/ml)

Plasma 0,33-0,35 0,4-48
Crevicular  3,30-6,47* 0,4-0,8
Referencia 298 173,218
Dosis (mg) 500/dia 250 QID
Tiempo (h) 12-156 1-54

* Se incluyen cepas del mismo género en los resultados.
**Determinado en tejidos gingivales.

QID, cuatro tomas diarias.

Aa — Actinobacillus actinomyeetencomitans, Pg— Porplhvromonas gingivalis, Pi— Prevotella imtermedia, Bl — B. forsvthus, Pm - P. micros,

Fn- F. nucleatum, Pmel — P. melaninogenica, BpB. Bacteroides ncgro-pigmentados. E¢ - I corrodens,, Cr— C. rectus,
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Tabla XV. OTROS. Resultados en CMI mediante técnica de dilucién en agar, para

diferentes patégenos periodontales.

Metronidazol Clindamicina
CMI50 CMI90 rango CMI50 CMIg0 rango
Aa 8 : a2 0,5-8 8 16 0,20->32
Pg 0,002-0,5 0,004-0,122 0,0078-1 0,018 0,016 <0,006-0,05
Pi 0,002-0,5 0,008-0,88 0,063-2 0,016 0,23 <D,008
Bf <0,06 <(,06-0,5 <0,06 <0,06-0,5
Pm <1 12,14->32*  0,125->32 <1* 4+ <0,06-8 *
Fn 0,016-<1 0,25*1 0,016-05* <1 0,25%-1 <0,06-1*
Pmel 0,012-0,05
bpB <1,0 1-16 <0,06-32 <1,0 0,13-1 <Q,06-1
Ec >32 >32 >32 >32 4->200
Cr <1 2 <1 <1 <0,06-1
Concentracién maxima (pg/mi) Concentracidn maxima (ug/mi)
Plasma 6,09 14,3 8,7-13.8 1,9
Crevicular 3,62 13,7 8,7-13,8 1-2
Refererlcia 219,253 173,219 219 173,219
Dosis (rhg) 250 8D 250 TID 750 SD 300 SD
Tiempo((h) 2 120 4 1-7

* Se incluyen cepas del mismo género en los resultados

SD, dosis tnrica.
TID. tres tomas diarias.

Aa — Actinohacilins actinomyeetemeomitans, Pg— Porphvromonas gingivalis, Pi— Prevotella infermedia, Bf - B. forsvihes, Pm~ ' micras,
Fn - I nucleatum, Pmel — P. melaninogenica, BpB. Bacteroides negro-pigmentados, Ec - I corrodens,, Cr - (-

recius,

Y



l

Tabla XVi. Porcentaje de cepas resistentes para cada antibiético y concentracién,*
calculado mediante el procedimiento de dilucién en agar limitado.

ref ncepas especies penG(1)} tetra(1) metro(1) . eritro(1) cipro(0,5) i
Rams B 29  enterics 93,10% 93,10% 96,60%
Slots 181 57  ent&pseud. 94,70% 86% 94,70%
Flynn 162 180  M.dentalis 17.50% 7,50% 0,60% 11,30%
Slots 181 90  Candida 100% 100% 100%
Rams '8 230 C.rectus 0,40% 0,0% 0.4% 4,30%
Listgarten "e 92  C.rectus 0,0% 0,0% 1,1%
Listgarten e 32 A.actinomye. 56,3% 6.3% 3,1%
Listgarten "o 45  P.intermedia 26,7% 8,9% 2,2%
Listgarten 19 5  E.comodens 20,0% 20,0% 20,0%
Listgarten "9 74  Capno sp. 10,8% 13,5% 52,7%
Listgarten " 134 Fusosp 30,6% 22 4% 1,5%
Listgarten "9 35  P.micros 0,0% 5,7% 0,0%
Listgarten e 3 Staureus 66,7% 66,7% 100,0%
Listgarten ne 11 staphylococci 18,2% 81,8% 100,0%
Rams 29 223 staphylococci 4,90% 14,40% 31,90% 12,10%

* Expresado para cada antibidtico (abreviado), y (a concentracion para el punto de corte.
ent&pseud, bacilos entéricos y pseudomonas.
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Tabla XVII. Metodologia de estudios seleccionados acerca de bacterias productoras de p-lactamasas en |a cavidad oral.

|Pacientes Edad Tipo de pacientes

|Afio  Autor Ref Pais Localiz/Pac Muestras-toma Proc#dencia Ab.exclusion |
1981 MHeimdahl o 104 na Voluntarios sanos Alemania 1 Tubos de cristal  Saliv no registrado
1982 Valdés 209 26 na Sanos; No tratados PA, PJL.  EE.UU 10 Algodén,pp Vario Bmeses
1984 Brook 226 185 2-16 Nifios, infeccion resistente. EE.UU 1 Varios Vario no registrado
1986 Kinder 158 21 49 PAnotratada. Grupo Sin-Ab  EE.UU 2 3pp Subgingival >1afio

1986 Kinder 188 21 49  PA no tratada. Grupo Ab EE.UU 2 3pp Subgjngival <6meses
1986 Wasfy 2 51 8-15 Nifios hospitalizados Egipto 2 (poaled?) na Placa? No conocido
1987 Walker 208 52 24-78 Periodontitis. Mantenimiento  EE.UU 7-8 Tiras de papel  Subgingival 3meses
1990 Legg 210 20 24-55 PA no tratada R. Unido 1 Alginato swabs  Subgingival 3meses

1991 Brook 8 32 8-69 Absceso periapical EE.UU 1 Aspirado/aguja  Pus-absceso no registrado
1995 Kdndnen % 11 na Nifios<3,5 a. Finlandia 10 Varios Varios 1mes

1996 Kénonen % 1 na Sus madres Finlandia 10 Varios Varios 1mes

1995 Lewis 20 78 13-76 Infeccion oral aguda. R. Unido 1 Aspirado/aguja  Pus-absceso no registrado
1997 v.Winkethoff 7 23 na PA no tratada. Holanda 4 (pooled) 3pp Subgingival 6meses
2000 Herrera AO.6 N 26-62 Periodontitis del adulto Espaiia 4 {(pooled) 2pp (por localiz) Subgingival 1mes

2000 Herrera AO.6 30 29-63 Periodontitis del adulto Holanda 4 (pooled} 2pp (porlocaliz.) Subgingival 1mes

na, no disponitle
PA, Periodontitis det adulto
PJL, Periodontitis Juvenil Localizada

Ab, antibidtico

pp, puntas de papel
PEN, penicilina

Beta, f-lactamasa
Suscep, susceptibilidad

CMI, Concentracion minima inhibitoria

P.mela, P.melaninogenica.
|
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Tabla XVIil. Metodologia de estudios seleccionados acerca de bacterias productoras de f}-lactamasas en la cavidad oral.

[Afo  Autor Ref |Deteccién de [iMactamasas | % pacientes+ [Otros comentarios {Otros resultados |
1981 Heimdahl “® INitrocefina; placa indométrica [ 42% Solo se consideraron Bacteroides sp. Especies; CM!
1982 Valdés 2 |Método almidén-iodina-penicilina 38% Muestras de mucosa,saliva,lengua,subgingival.  |Especies

1984 Brook 2% |cefalosporina cromogénica. 40,50% Relacionado con AB-previo Especies; CMI
1986 Kinder % \Discos de cefinasa; PEN-placas 48% Mismo estudio, dos grupos. Especies; CMI
1986 Kinder ' |Discos de cefinasa; PEN-placas 76% Mismo estudio, dos grupos. Especies; CMI
1986 Wasfy 27 IDos test para Beta; tres para CMIs 37% de cepas |Resistente, si al menos un test era positivo Especies.

1987  Walker 2% IMétodo almidén-iodina-penicilina 64% Comparacion localizaciones <3mm versus >3mm.

1990 Legg 20 I Test-stick de cefalosporina cromogénica 65% na Especies

1991 Brook 8 IDisco de cefalosporina cromogeénica. 33% Sin correlacion con AB-previo Especies

1995 Kdéndnen *  IDisco de cefalosporina cromogénica. 76,8% de cepas |Solo P.mela; de saliva,mucosa,subgingival. CMI; ribotipaje
1996 Kondnen % IDisco de cefatosporina cromogénica. 71,3% de cepas |Solo P.mela; de saliva,mucosa,subgingivat. CMI; ribotipaje
1995 Lewis %2 IBeta test; E-test. 38,40% Sobre todo Prevotella sp. Especies; suscep.
1997 v.Winkelhoff ?” |Discos nitrocefina; test cromogénico 74% na Especies.

2000 Herrera A.O 6 |Discos de nitrocefina [ 87% Colonias sospechosas en placas de amoxicilina. |Especies.

2000 Herrera A.O 6 |Discos de nitrocefina 73% Colonias sospechosas en placas de amoxicilina.  [Especies.

PA, Periodontitis del adulto

na, no disponitIe

PJL, Periodontitis Juvenil Localizada

AB, antibidtico

pp, puntas de papel
PEN, penicilina

Beta, [3-lactamasa
Suscep, susceptibilidad

CMI, Concentracion minima inhibitoria
P.mela, P.melaninogenica.
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Herrera, D, Roldan, S., Sanz, M.
“Review article: the periodontal abscess™
Journal of Clinical Periodontology 2000; 27 (6).

Resumen.

Introduccidn. El absceso periodontal es una patologia periodontal frecuente, en la que los
teiidos periodontales pueden destruirse rapidamente. Su importancia se basa en la posible
necesidad de tratamiento urgente, la influencia sobre el pronéstico del diente, y la posibilidad
de diseminacion de la infeccion. Hay una carencia de informacion en la literatura cientifica en
relacion con esta patologia, y la mayoria de lo publicado son informes de casos y libros de
texto, en los que las conclusiones no estan basados en la evidencia, sino en observaciones
empiricas realizadas por profesionales de reconocido prestigio.

Objetivo. El objetivo de esta revision fue analizar de manera critica toda la informacion
disponible en la literatura médica y dental, sobre este tema, incluyendo informacién sobre su
prevalencia, etiologia y patogénesis propuestas, diagnostico, microbiologia y ;ltemativas de
tratamiento.

Revision. El absceso periodontal es la tercera emergencia dental mas frecuente, y es
especialmente prevalente en pacientes con periodontitis no tratada y en pacientes tratados en
mantenimiento. Se han propuesto diferentes etiologias, distinguiéndose dos grupos
principales, dependiendo de su relacion con las bolsas periodontales. En el caso de abscesos
relacionados con bolsas periodontales, esta condicidon puede aparecer como una exacerbacion
de una periodontitis no tratada, o durante el tratamiento periodontal. En abscesos no
relacionados con periodontitis, la impactacion de cuerpos extrafios y las anormalidades
radiculares son las dos causas principales. La microflora del absceso parece ser similar a la
encontrada en periodontitis del adulto, y esta dominada por bacilos anaerobios gram-
negativos, incluyendo patogenos periodontales bien conocidos. Las complicaciones y las
consecuencias incluyen la pérdida del diente y la diseminacion de la infeccion a otras zonas
del cuerpo. El diagnostico v el tratamiento estan basados principalmente en decisiones
empiricas, ya que no hay informacién basada en la evidencia. El papel de los antibidticos

sistémicos en el tratamiento de los abscesos periodontales es especialmente controvertido.
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Abstract.

The penodontal abscess is a frequent periodontal condition in which periodontal tissues may be
rapidly destroyed. Its importance is based on the possible need of urgent care, the affectation of
tooth prognosis, and the possibility of infection spreading. There is scarce information on the
scientific literature regarding this condition and most of it has been published as case reports and
text books, where conclusions are not evidence-based, but rather empirical observations made by
recognised clinicians.

The aim of this review was to critically analyse all available information on this subject in the
dental and medical literature, including information on its prevalence, proposed etiologies and
pathogenesis, diagnosis, microbiclogy and treatment alternatives.

The periodontal abscess is the third most frequent dental emergency, and it is specially
prevalent among untreated periodontal patients and periodontal patients during maintenance.
Different etiologies have been proposed, and two main groups can be distinguished,
depending on its relation with periodontal pockets. In the case of a periodontitis-related
abscess, the condition may appear as an exacerbation of a non-treated periodontitis or during
the course of periodontal therapy. In non-periodontitis related abscesses, impactation of
foreign objects, and radicular abnormalities are the two main causes. The abscess microflora
seems to be similar to that of adult periodontitis, and it is dominated by gram-negative
anaerobic rods, including well-known periodontal pathogens. Complications and
consequences include tooth loss and the spread of the infection to other body sites. Diagnosis
and treatment is mainly based on empiricism, since evidence-based data are not available. The
role of systemic antibiotics, in the treatment of periodontal abscesses, is especially

controversial.

Key words: Periodontal abscess, literature review, microbiclogy, diagnosis, classification,

etiology, prevalence, therapy.
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Review Article
THE PERIODONTAL ABSCESS: A REVIEW.

The periodontal abscess is a frequent periodontal condition in which periodontal tissues may be
rapidly destroyed. This condition is one of the few clinical situations in periodontics where
patients may seek immediate care. Its importance lies not only with the prognosis of the
periodontitis affected tooth, but also with the possibility of infection spreading. There is scarce
information on the scientific literature regarding this condition and most of it has been published
as case reports and text books, where conclusions are not evidence-based, but rather empirical
observations made by recognised clinicians.

The aim of the present review was to critically evaluate the available literature regarding the
periodontal abscess. This condition has clinical implications, not only diagnostic, but also,

prognostic and therapeutic in everyday periodontal practice.

Definition.

Odontogenic infections have various possible sources, including pulp necrosis, periodontal
infections, pericoronitis, trauma or surgery (Gill & Scully, 1990). Odontogenic or dental
abscesses have been defined according to their infection source, as endodontal or periapical
abscess, periodontal abscess and pericoronal abscess (van Winkelhoff et al. 1985). This
nomenclature, however, 1s somehow confusing, since abscesses of pulp necrosis origin have
been referred both as dental or periapical or dentoalveolar abscesses (Gill & Scully, 1988).
Acute dentoalveolar abscesses have been termed as the most frequent infection in dentistry
which demand emergency treatment (Lewis et al. 1990). However, in order to render
appropriate therapy, it is important to distinguish among abscesses of endodontal and
periodontal origin (Trope et al. 1988). The periodontal abscess has been defined as a lesion
with an expressed periodontal breakdown, occurring during a limited period of time, and with
easily detéct'a_b-l-e clinical symptoms (Hafstrém et al. 1994), with a localised accumulation of
pus (DeWitt et al. 1985; Carranza, 1990), located within the gingival wall of the periodontal
" pocket (Carranza, 1990).

Prevalence.

The prevalence of periodontal abscesses has been studied in emergency dental clinics
(Galego-Feal et al. 1996; Ahl et al. 1986), in general dental clinics (Lewis et al. 1990), in
periodontitis patients before and during periodontal treatment (Gray et al. 1994), and in
periodontitis patients during periodontal maintenance (Kaldahl et al. 1996; McLeod et al. 1997).

3
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The periodontal abscess often requires emergency treatment, therefore, its prevalence can be
calculated from registrars of emergency dental clinics. Among all emergency dental conditions,
periodontal abscesses represent approximately 8% of all dental emergencies in Spain
(Galego-Feal et al. 1996), and up to 14% in U.S.A_ (Ahl et al. 1986).

Data from a questionnaire of over 600 general practices in United Kingdom reported that
periodontal abscesses were diagnosed in 6-7%o of all patients treated in 1 month (Lewis et al.
1990). The periodontal abscess was the third most prevalent emergency infection, after acute
dento-alveolar abscesses (14-25%o) and pericoronitis (10-11%o).

Gray et al. (1994) reviewed the records from an army dental clinic studying periodontitis and
abscess formation. From 5467 records, 203 patients suffered from periodontitis (3.7%). Amongst
these, periodontal abscesses was diagnosed in 57 patients (27.5%). Patients undergoing active
periodontal treatment had a prevalence of a periodontal abscess of 13.5%, while untreated
patients showed a higher figure, 59.7%.

McLeod et al. (1997) studied retrospectively 114 periodontal patients in maintenance therapy,
treated for moderate to severe periodontitis, between 5-29 years before (mean 12.5 years). 42
patients (37%) had suffered from a periodontal abscess. From 2899 treated teeth, 109 (3.7%)
developed periodontal abscesses.

In the Nebraska prospective longitudinal study (Kaldahl et al. 1996) the occurrence of
periodontal abscesses during 7 years of periodontal maintenance was also studied. From the 51
patients seeking treatment during this period, 27 presented with an abscess. 23 of them affected
teeth in quadrants-treated only by coronal scaling, 3 in areas treated by root planing, and only 1
in areas treated with modified Widman flap surgery. No abscess was detected in areas treated by
osseous flap surgery. 16 out of 27 abscess sites had initial probing pocket depths deeper than 6
mm, while in 8 sites the probing depth was 5-6 mm.

Consequently, the periodomtal abscess is important, due to its relatively high prevalence, mostly
in periodontitis patients. In these patients, a periodontal abscess is more likely to occur in a pre-
existing periodontal pocket (Carranza, 1990), and its importance lies not only on its occurrence,
but also how this abscess affects the prognosis of the tooth. Teeth with an abscess are usually
considered hopeless (Becker et al. 1984), and therefore the occurrence of an abscess may be one
of the main reasons for tooth extraction during periodontal maintenance (Chace & Low, 1993;
McLeod et al. 1997).

Etiology.
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Periodontal abscesses have been either directly associated to periodontitis or to sites without the

prior existence of a periodontal pocket.

a) Periodontal abscesses in periodontitis.

In periodontitis, a periodontal abscess represents a period of active bone destruction
(exacerbation), although such events also occur without abscess formation. The existence of
tortuous pockets, with cul-de-sac, which eventually become isolated, may favour the formation
of abscesses (Carranza, 1990). The marginal closure of a periodbntal pocket, may lead to an
extension of the infection into the surrounding periodontal tissues due to the pressure of the
suppuration inside the closed pocket (Kareha et al. 1981; Newman & Sims, 1979, DeWitt et al.
1985). Fibrin secretions, leading to the local accumulation of pus may favour the closure of the
gingival margin to the tooth surface (Galego-Feal et al. 1995). Changes in the composition of the
microflora, bacterial virulence, or in host defences (Kareha et al. 1981) could also make the

pocket lumen inefficient to drain the increased suppuration.

The development of a periodontal abscess in periodontitis may occur at different stages during
the course of the infection: as an acute exacerbation of an untreated periodontitis (Dello Russo,
1985), during periodontal therapy (Dello Russo, 1985, Camranza, 1990); in reﬁactory
periodontitis (Fine, 1994), or during periodontal maintenance (Chace & Low, 1993; McLeod et
al. 1997).

There are various reasons why an abscess occurs in relation to therapy. Smith & Davies (1986),
studying the treatment of 62 periodontal abscesses, reported that 20 out of the 55 patients were
undergoing periodontal treatment at the time of abscess development. When the periodontal
abscess occurs immediately after scaling or after a routine prophylaxis, it has been related to the
dislodging of calculus fragments, which can be pushed into the tissues (Dello Russo, 1985). It
may also be due to inadequate scaling which will allow calculus to remain in the deepest pocket
area, while the resolution of the inflammation at the coronal pocket area will occlude the normal
drainage and then cause the abscess formation. (Dello Russo, 1985; Carranza, 1990). Periodontal
abscesses occurring immediately after periodontal surgery have also been reported in the
literature. Recently, a clinical study on guided tissue regeneration (Garrett et al. 1997) reported
that 10 out of 80 controls (non-resorbable barrier) and 4 out of 82 tests (bio-absorbable barrier)

showed abscess formation or suppuration at the treated sites.
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Treatment with systemic antibiotics without subgingival debridement in patients with advanced
periodontitis may also cause abscess formation (Helovuo & Paunio, 1989; Helovuo et al. 1993;
Topoll et al. 1990). Topoll et al. (1990) reported on the development of multiple abscesses (from
4 10 12) in 10 untreated periodontal patients, who received systemic antibiotic therapy (penicillin,
tetracycline or megacillin) for non-oral infections. It has been attributed to a likely change in the
composition of the subgingival microbiota, leading to a superinfection (Helovuo et al. 1993).
This condition was evaluated by Helovuo and co-workers (Helovuo & Paunio, 1989, Helovuo et
al. 1993), studying 72 patients with untreated periodontitis, who were followed for 12 weeks,
after intake of systemic antibiotics for non-oral reasons. Patients were divided into 3 groups
according to the antibiotic used: penicillin, erythromycin and control {no antibiotic). 10 out of 24
patients (42%) in the penicillin group developed abscesses within the next 4 weeks. In 4 patients,
almost every tooth was involved, while in the other 6 batients, the number of abscesses ranged

between 1-10. No abscesses were detected in the erythromycin or the control groups.

Another systemic therapy that has been related to the development of multiple abscesses is
nifedipine. A case report (Koller-Benz et al. 1992) showed that after initiation of this therapy, 8
abscesses appeared in 5 days. The acute condition was treated with drainage, the nifedipine
therapy was discontinued, and the abscesses resolved. 3 weeks later the treatment was resumed,
and after 2 weeks another abscess was detected, and the mfedipine treatment was definitely
terminated. The authors did not give any plausible explanation for this findings, and it was not

clear whether the patient suffered from periodontitis.

b) Periodontal abscesses in the absence of periodontitis.

Periodontal abscesses can also develop in the absence of periodontitis, due to the following
causes: a) Impactation of foreign bodies (Kareha et al. 1981), such as an orthodontic elastic (Pini
Prato et al. 1988), a piece of dental floss {(Abrams & Kopczyk, 1983), a popcorn kernel (Rada et
al. 1987), a dislodged cemental tear (Haney et al. 1992), a piece of a toothpick (not confirmed)
(Fuss et al. 1986), a com husk in peri-implant tissues (Ibbott et al. 1993), or an unknown object
(Emslie, 1978, Palmer, 1984). Periodontal abscesses caused by foreign bodies, related with oral
hygiene aids, have been named “oral hygiene abscesses” (Gillette & Van House, 1980). b)
Perforation of the tooth wall by an endodontic mstrument (Carranza, 1990; Abrams et al. 1992).
c) Infection of lateral cysts (Kareha et al. 1981). d) Local factors affecting the morphology of the
root may predispose to periodontal abscess formation. The presence of cervical cemental tears
has been related to rapid progression of periodontitis and the development of abscesses (Haney et
al. 1992; Ishikawa et al. 1996). The presence of external root resorption (Yusof & Ghazali,

i 6
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1989), an invaginated tooth (Chen et al. 1990), or a cracked tooth (Goose, 1981), have been also

suggested as predisposing factors for periodontal abscess formation.

Pathogenesis and Histopathology.

The entry of bacteria into the soft tissue pocket wall could be the first event to initiate the
periodontal abscess. Inflammatory cells are then attracted by chemotactic fact0r§ released by the
bacteria, and the concomitant inflammatory reaction leads to destruction of the connective
tissues (DeWitt et al. 1985), the encapsulation of the bacterial infection and the production of pus
(Carranza, 1990).

Histoiogically, intact neutrophiis are found surrounding a central area of soft tissue debris and
destroyed leukocytes. At a later stage, a pyogenic membrane, composed of macrophages and
neutrophils, is organised. The rate of destruction in the abscess will depend on the growth of
bacteria inside the foci and its virulence as well as on the local pH, since an acidic environment
will favour the activity of lysosomal enzymes (DeWitt et al. 1985).

De Witt et al. (1985) studied biopsy punches taken from 12 abscesses. The biopsies were taken
just apical to the area of major fluctuance. They observed, from the outside to the inside: a) a
normal oral epithelium and lamina propria; b) an acute inflammatory infiltrate; c) an intense foci
of inflammation (neutrophil-lymphocyte} with the surrounding connective tissue destroyed and
necrotic; d) a destroyed and ulcerated pocket epithelium; ¢) a central region, as a mass of
granular, acidophilic, and amorphous debris. In 7 out of 9 specimens evaluated by electron-
microscopy, gram-negative bacteria were seen invading the pocket epithelium and altered
connective tissue. Bacteria inside the abscesses were immersed in tissue exudate and surrounded

by necrotic tissues. The presence of fungi inside the abscess was also discussed.

Microbiology.

Review articles have pointed out that purulent oral infections are poly-microbial, and caused by
endogenous bacteria (Tabaghali, 1988). However, very few studies have investigated the specific
microbiota of periodontal abscesses (Table 1). Hafstrom et al. (1994) reported a microflora
harbouring more than 10° total viable counts per sample. Topol! et al. (1990) and Newman &
Sims (1979) reported that around 60% of cultured bacteria were strict anaerobes. Newman &
Sims (1979) further described that the most frequent type of bacteria were gram-negative
anaerobic rods and gram-positive facultative cocci. In general, gram-negatives predominated
over gram-positives, and rods over cocci (Newman & Sims, 1979), with percentages ranging

between 40% and 60% for a each group.
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Trope et al. (1988), only studying microbial morphotypes, by means of dark-field microscopy,
found high proportions of spirochetes (40.6%) and a low percentage of cocci (19.7%) and motile
rods (7.5%). However, van Winkelhoff et al. (1985) could not find spirochetes in 3 samples from

periodontal abscesses.

Culture studies of periodontal abscesses (Figure 1) have revealed high prevalences of
Porphyromonas gingivalis (55-100%), Prevotella intermedia (25-100%), and Fusobacterium
nucleatum (44-65%) (Topoll et al. 1990; van Winkelhoff et al. 1985; Hafstrom et al. 1994,
Newman & Sims, 1979). However, other pathogens have also been reported: Actinobacillus
actinomycetemcomitans (25%) and Campylobacter rectus (80%) (Hafstrom et al. 1994),
Prevotella melaninogenica (22%) (Newman & Sims, 1979). Using PCR, high prevalences of P.
gingivalis (100%) and Treponema denticola (71.4%) were also found in a sample of 7
periodontal abscesses (Ashimoto et al. 1998).

The periodontal abscess microbiota is usually indistinguishable from the microflora found in the
subgingival plaque in adult periodontitis (Newman & Sims, 1979). In one study (Hafstrom et al.
1994), the microflora of abscesses was compared to that from periodontitis and healthy sites. The
microflora from abscesses and deep pockets was similar and harboured higher proportions of

pathogens when compared to the microflora of shallow pockets.

When comparing the microbiota from the exudate of the abscess versus samples from the apical
part of the same lesion (Newman & Sims, 1979), more different bacterial species were found in

the apical samples, but differences were small.

Bacterial species with capacity of producing proteinases, such as P. intermedia, are important,
since they may increase the availability of nutrients, and thereby, increasing the number of

bacteria inside the abscess (Jansen & van der Hoeven, 1997, Jansen et al. 1996).

Although it is not clearly mentioned, most studies report on the microbiology of abscesses in
patients with periodontitis. There is scarce information available on the microflora of gingival
abscesses, or other type of abscesses with other distinct etiology. The exception may be the
studies of the microflora of abscesses related with systemic antibiotic intake in periodontitis
patients, without mechanical treatment (Helovuo & Paunio, 1989; Helovuo et al. 1993; Topoll et
al. 1990). In this type of periodontal abscesses, besides an occurrence of periodontal pathogens
similar to other abscesses in periodontitis (Topoll et al. 1990), opportunistic bacteria were

8
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detected, and Staphylococcus aureus was found in abscesses of patients with previous penicillin

intake. Penicillin resistance was also found in some of the strains of S. qureus isolated (Helovuo

Diagnosis.

‘l
Diagnosis of a periodontal abscess is based on the symptoms revealed by the patient, and the ““/o,,., *

signs found during the oral examination. Additional information can be obtained through a
careful medical and dental history, and radiographic examination.

The current sign on examination is an ovoid elevation of the gingiva along the lateral part of the
root (Carranza, 1990), as shown in Figure 2. However, abscesses located deep in the
periodontium may be less evident.

Symptoms range from light discomfort to severe pain, tendemness of the gingiva, swelling, tooth

mobility, tooth elevation, sensitivity of the tooth to palpation (Ibbott et al. 1993; Ahl et al. 1986, -

Carranza, 1990). Halitosis can also be reported (Galego-Feal et al. 1995).

Another common finding is suppuration, either spontaneous or after pressure on the abscess
(Carranza, 1990), combined with rapid tissue destruction and deep pocket formation (Ibbott et al.
1993).

The radiographic examination may reveal a normal appearance, or some degree of bone loss,
ranging from a widening of the periodontal space to a dramatic radiographic bone loss.

Systemic involvement has been reported in some severe cases, including fever, malaise,
leukocytosis and regional lymphadenopathy (Ibbott et al. 1993; Carranza, 1990).

The dental history can provide information about previous periodontal treatments, root canal
therapy and previous abscesses. Diagnosis of abscesses caused by foreign objects (gingival
abscess, oral hygiene abscesses) is based on a careful anamnesis (Gillette & Van House, 1980).
Van Winkelhoff et al. (1985) established as diagnostic criteria for the definition of a periodontal
abscess: association with pockets of 6 mm or more, presence of bleeding on probing, evidence of
radiographic alveolar bone loss, and absence of a periapical lesion .

In specific situations some authors have recommended additional diagnostic tools:

Trope et al. (1988) recommended the use of dark-field microscopical exam of the abscess
microflora in order to exclude an endodontic origin, due to the higher percentage of spirochetes
in periodontal abscesses.

Liu et al. (1996) recommended the use of positron emission tomography and a flurine-18-
fluoromisonidazole marker for detection of periodontal abscesses and other anaerobic infections
in the mouth. Results from their clinical study showed that 100% of periodontal abscesses were

found with this procedure. The main application of this technique is for patients who are going to

9
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receive radiotherapy for cancer treatment, where the detection of anaerobic infection is important

to prevent osteoradionecrosis.

Periodontal abscesses have been classified in different ways depending on the main criteria of
classification:

a) Depending on the location of the abscess, they have been divided into periodontal and gingival
abscesses (Gillette & Van House, 1980; Ahl et al. 1986; Carranza, 1990). The gingival abscess is
described as localised painful swelling, affecting only the marginal and interdental gingiva. The
main etiological factor in its development is the impactation of foreign objets. Therefore, they
may be present on a previously healthy gingiva (Ahl et al. 1986; Carranza, 1990). Periodontal
abscesses share similar symptoms, but usually affect deeper periodontal structures, including
deep pockets, furcations and vertical osseous defects.'They are usually located beyond the
mucogingival line. Histologically the lesions are identical, but the periodontal abscess occurs in a
periodontal pocket related to destruction by periodontitis (DeWitt et al. 1985), and the gingival
abscess affects only the marginal soft tissues of usually previously healthy sites (DeWitt et al.
1985; Carranza, 1990).

b) Depending on the course of the lesion, they have been divided into acute and chronic
periodontal abscesses ((Galego-Feal et al. 1995; Carranza, 1990). The acute periodontal abscess
usually demonstrates symptoms like pain, tenderness, sensitivity to palpation, and suppuration
upon gentle pressure. The chronic abscess is normally associated with a sinus tract, and it is
usually asymptomatic, although the patient can refer mild symptoms (Carranza, 1990). An
example of a chronic abscess, with a duration of 6 years, was described by Pini Prato et al.
(1988) and this abscess was related to the presence of a foreign body.

A localised acute abscess may become a chronic abscess when drainage is naturally established
through a sinus or through the sulcus (Carranza, 1990). Also the opposite may occur, a chronic
abscess may have acute exacerbation (Carranza, 1990). For example, Hodges (1978) reported a
case of a chronic periodontal abscess, which changed to acute due to a change of atmospheric
pressure. These authors included the penodontal abscesses among the oral conditions that may
cause barodontalgia.

¢) Depending on the number, they have been divided into single versus muitiple periodontal
abscesses (Topoll et al. 1990). Single periodontal abscesses are usually related to local factors
which contribute to the closure of the drainage of a periodontal pocket. Multiple periodontal
abscesses need more than a local explanation to be understood. They have been reported in
uncontrolled diabetes mellitus, medically compromised patients, and in patients with untreated

periodontitis after systemic antibictic therapy for non-oral reasons (Helovuo & Paunio, 1989,
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Helovuo et al. 1993, Topoll et al. 1990). Multiple abscesses have also been described in a patient
with multiple external root resorptions (Yusof & Ghazali, 1989), where this local factor was
found in several teeth.

The differential diagnosis of periodontal abscesses should always be made with other abscesses
in the mouth. They may have a similar appearance and symptomatology, although their
etiologies are different: periapical abscess, lateral periapical cyst, vertical root fracture, endo-
periodontal abscess, postoperative infection (Ahl et al. 1986, Barletta & Garcia, 1988; Tejerina et
al. 1991). Differential diagnosis will be made using different signs and symptoms, such as pulp
vitality, the presence of dental caries versus periodontal pockets, the location of the abscess, and
a careful radiographic examination (Carranza, 1950).

There are other diseases that may appeaf in the oral cavity with a similar appearance as a
periodontal abscess. Parrish et al. (1989) described 3 cases of osteomyelitis in periodontitis
patients. The 3 patients were initially diagnosed as suffering from a periodontal abscess, and the
treatment was scaling. The pain was not controlled by anaigesics. The final diagnosis was made
after raising flaps, and the infection was controlled concomitantly with systemic_:- antibiotic.
Deeper pain, not controllable by analgesics, could be the main factor to distinguish osteomyelitis
from periodontal abscesses.

Different tumoral processes can have the appearance of a periodontal abscess. Some of them
have been described in the literature; a gingival squamous cell carcinoma (Torabinejad & Rick,
1980; Kirkham et al. 1985) was diagnosed by the irregularity of its shape and its fast growth
(Torabinejad & Rick, 1980); a metastatic carcinoma, from pancreatic origin, was diagnosed by
the occurrence of paresthesia and rapid growth (Selden et al. 1998); an eosinophilic granuloma
was diagnosed by the rapid bone destruction after standard periodontal therapy. The tooth was
extracted and the surrounding tissues analysed. A histopathological diagnosis of eosinophilic
granuloma was made. Biopsy may be advisable in cases of non-responding abscesses (Girdler,
1991).

Differential diagnosis should also be made with self-inflicted gingival injuries. Some lesions
caused by patient’s habits can mimic periodontal abscesses, such as trauma of the gingiva with a
pencil (Rodd, 1995) or with a safety pin (Beckett et al. 1995). A careful anamnesis is the main
factor to solve these cases, since conventional treatments usually fail unless the habit is

discontinued.
Treatment.
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The treatment of a periodontal abscess has been a challenge for many years. For example, in the
XVII century, Louis XIV of France, was treated for his periodontal abscesses with masses of
mixed bread and milk, in order to soften the swelling, and to allow drainage of the abscess
(Gonzalez-Iglesias, 1990).

The treatment of the acute periodontal abscess usually includes two stages: the management of
the acute lesion; and the appropriate treatment of the original and/or residual lesion, once the

acute situation has been controlled (Ammons, 1996). An exdmple is shown in Figure 3.

If the tooth 1s severely damaged, and its prognosis is bad, one of the most effective treatments
could be tooth extraction (Smith & Davies, 1986, Ammons, 1996).

For the treatment of gingival abscesses, the treatment should include the following: elimination
of the foreign object, through careful debridement (Abrams & Kopczyk, 1983), drainage through
the suicus with a probe or light scaling, rinsing with warm saline and follow-up after 24-48 hours
(Gillette & Van House, 1980; Ahl et al. 1986).

For the treatment of periodontal abscesses, a similar protocol has been recommended: drainage
through the pocket, scaling of the tooth surface, compression and debridement of the soft tissue
wall and irrigation with sterile saline. After therapy, the patient should rinse with warm saline
and be examined for the abscess resolution after 24-48 hours. One week later, the definitive
treatment should be carried out (Ammons, 1996; Ahl et al. 1986). Alternatively, drainage could
need an external incision or a flap, and topical antiseptics may be applied after the drainage
(Carranza, 1990; Ammons, 1996).

The addition of systemic antibiotics to the treatment regime of the periodontal abscess is not a
well defined issue. Some authors exclude systemic antibiotics, unless a clear systemic
involvement is present (Lewis & MacFarlane, 1986; Ammons, 1996; Ahl et al. 1986), there is a
need of pre-medication (Ammons, 1996), or when the infection is not well localised (Ammons,
" 1996). Other authors, however, recommend the use of systemic antibiotics as the only initial
treatment, in cases when adequate drainage can not be established. For example, in cases of large
abscesses with diffuse swelling, or extreme pain (Lewis & MacFarlane, 1986). The duration and
the type of the antibiotic therapy is also a matter of discussion. Some authors have recommended
shorter antibiotic regimes, claiming that they are as effective as conventional regimes (Lewis &

MacFarlane, 1986; Martin et al. 1997), at least in the case of dento-alveolar abscesses.
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Some authors recommend the combination of basic treatments (incision, drainage, debridement)
and antibiotic therapies (Galego-Feal et al. 1995). The combination of incision and drainage with
the systemic administration of penicillins has been considered as “often successful” (Genco,
1991). Penicillins are the first drug of choice in the treatment of periodontal abscesses in the
United Kingdom, being used by 57% of surveyed dentists, followed by amoxicillin (21%) and
metronidazole (14%) (Lewis et al. 1990).

Hafstrom et al. (1994) proposed a conservative treatment, aiming to get as much attachment gain
as possible. Drainage was established through the pericdontal pocket, and irrigation with sterile
saline was performed. Only supragingival scaling was done, and tetracycline was prescribed for
2 weeks (1 g per day). The protocol was tested clinically and microbiologically in a group of 20
abscesses, 13 followed for 180 days, and 7 for 42 days. The results were considered satisfactory,
with a mean reduction of probing pocket depth of 4.3 mm, and a mean gain of attachment of 3.8
mm. Two conclusions were suggested: firstly, the importance of the drainage (the first 4
abscesses were treated with antibiotic but without drainage, and 2 of them reappeared within 40
days); and, secondly, the potential of regeneration demonstrated by the abscesses, which was
supposed to be enhanced by avoiding subgingival scaling.

Smith & Davies (1986) also studied the behaviour of abscesses after therapy. They studied 62
periodontal abscesses. In 22 of then, the acute phase was treated surgically by incision and
drainage, along with the administration of systemic metromdazole (200 mg, tid, 5 days). At a
later stage, periodontal therapy was carried out, including oral hygiene plus clorhexidine, scaling
and root planing, and, if necessary, periodontal surgery. Qut of the 22 treated teeth, 14 were
extracted for periodontal reasons within the 3 years of follow-up, while only 8 teeth were still in
place.

Abscesses in patients with refractory periodontitis, may be frequent. Fine (1994) reported 3
patients who suffered from 3 to 6 abscesses per year. The proposed therapy was to treat the
patient with full-mouth scaling and a systemic antibiotic selected after microbiological analyses
of the subgingival microflora and antimicrobial susceptibility testing . Both 3 cases were treated
successfully.

Palmer (1984) reported a case of an acute lateral periodontal abscess treated successfully with a
course of oral penicillin, with complete regeneration of the destruction. In this case a foreign
object impactation was suspected, and its elimination, with the help of the antibiotic, led to the

complete resolution.

In the treatment of chronic periodontal abscesses, surgical therapy, either gingivectomy or flap
procedures, has also been advocated (Carranza, 1990), mainly in abscesses associated with deep
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vertical defects, where the resolution of the abscess may only be achieved by a surgical operation
(Kareha et al. 1981).

Surgical flaps have also been proposed in cases of post-prophylaxis periodontal abscesses, in
which calculus is left subgingivally after the treatment. The main objective of the therapy is to
eliminate the remaining calculus and obtain drainage at the same time. These authors justified
their treatment with the report of 2 cases (Dello Russo, 1985).

A therapy, with a combination of an access flap with deep scaling and imgation with
doxycycline, has also been proposed. The author reported good results with more than S0
patients, but scientific data was not provided (Quteish-Taani, 1996).

Complications.

Tooth loss.

Periodontal abscesses are associated with tooth loss in cases of moderate to advanced -
periodontitis and during the maintenance phase (Chace & Low, 1993; McLeod et al. 1997).
Periodontal abscesses have been suggested as the main cause for extraction in the maintenance
phase (Chace & Low, 1993). A tooth with a history of repeated abscess formation is considered,
together with other findings, a tooth with a “hopeless” prognosis (Becker et al. 1984). In a
retrospective study, 45% of teeth with periodontal abscesses in a maintenance population were
extracted (McLeod et al. 1997). Another retrospective study on 455 of teeth with a questionable
prognosis, showed that 55 (12%) were lost after a mean of 8.8 years, and the main reason for
tooth extraction was a periodontal abscess (Chace & Low, 1993). In the treatment of periodontal
abscesses, tooth extraction is a common option. Smith & Davies (1986) evaluated 62 abscesses:
14 (22.6%) were extracted as initial therapy, and 9 (14.5%) after the acute phase was controlled.
Out of the 22 treated and followed abscessed teeth, 14 had to be extracted during the following 3
years. However, some clinicians report a rapid and spectacular healing after the treatment of a
periedontal ;b_s_t_:ess (Ammons, 1996).

Dissemination of the infection.

A number of publications, mainly case reports, have described different systemic infections in
different parts of the body, in which the suspected source of infection was a periodontal abscess.
Two possibilities have been described: the dissemination of the bacteria during therapy

(bacteraemia); or bacteraemia related with an untreated abscess.

Bacteraemia following the trearment of an abscess.
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Suzuki & Delisle (1984) related a case of pulmonary actinomycosis due to a periodontal
abscesses, which was ultrasonically scaled one month previously. The authors suggested that
during treatment, Actinomyces sp. from the subgingival microflora had passed to the lungs.
Gallaguer et al. (1981) described a healthy patient with a periodontal abscess who was treated
with drainage and curettage, but without systemic antibiotic. 2 weeks later a brain abscess was
diagnosed, and after approximately 1 month the patient expired. Microbiology of the lesions
demonstrated, among other bacteria, Bacteroides melaninogenicus and other Bacteroides sp. The
authors hypothesised that bacteraemia associated with the curettage of the abscess was the
etiology of the fatal brain abscess. A retrospective study on total knee arthroplasty infections
(Waldman et al. 1997) discovered that 9 out of 74 infections had been previously treated for an
oral infection (the treatment was performed within the 2 weeks before the onset of the infection,
and microbiological samples confirmed the oral origin of the infection). 1 of the 9 cases was the
drainage of a periodontal abscess, and the development of the knee infection was not prevented
although the patient was under systemic antibiotic therapy. The prophylactic use of antibiotics
was discussed for these patients. However, the risk of the bacteraemia during the drainage of an
abscess, may be reduced if, before the incision, a needle aspiration of the content of the abscess
is performed {Roberts & Sherriff, 1990; Flood et al. 1990).

Bacteraemia in relation to an untreated abscess.

Cellulitis in breast cancer patients has been claimed to follow gingivitis or an abscess (Manian,
1997), due to transient bacteraemia and reduced host defences (radiation therapy and axillary
dissection). The-breast and the upper extremities are particularly susceptible to infections of oral
origin (Manian, 1997). A pericdontal abscess was associated with the development of a cervical
necrotising fascitis (Chan & McGurk, 1997), which is a rare entity, but it is frequently
associated with oropharingeal or odontogenic infections. A necrotising cavernositis, which was
treated with surgery and systemic penicillin, was thought to be related to a severe periodontal
infection, including 3 periodontal abscesses. Cultures from the corpora cavernosa showed
Peptostreptococcus sp. and Fusobacterium sp. The patient developed impotency (Pearle &
Wendel, 1993). A periodontal abscess may also cause a sickle cell crisis, in patients with sickle
cell anaemia (Rada et al. 1987). During the crisis, the abscess must be treated with antibiotics,
aiming to avoid pain and to prevent dissemination of the infection. Definitive treatment should

be delayed until resolution of the crisis.

Summary.
The periodontal abscess is the third most frequent dental emergency, representing 7-14% of all
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dental emergencies, and affecting 6-7%eo of all patients seen in a dental clinic. In periodontal
patients, higher prevalences have been calculated in retrospective studies on selected groups:
59.7% in untreated patients, 13.5% during the active treatment; and 37% during the maintenance
phase.

Two main etiologies should be distinguished: those related to a pre-existing periodontal

pocket; and those which do not necessarily need a deepened pocket, although they can coincide
with a periodontal pocket. In the first group, different etiological explanations are possible:
exacerbations of the existing disease, post-therapy abscesses, re-emergence of a cured disease,
and super-infections. In the second, two main causes should be considered: impactation of
foreign objects, and factors altering root morphology or root integrity. This etiological
classification of perniodontal abscesses may be more useful than the other classifications
reviewed.

The diagnosis of a periodontal abscess should take into account the differential diagnostic
possibilities described in the dental literature. Clear signs and symptoms, associated with each
type of abscess should be analysed in detail.

The microfiora related with periodontal abscesses is complex, dominated by gram-negative,
strict anaerobe, rods. It does not seem to be specific, but known periodontal pathogens such as
P.gingivalis, P.intermedia, and F.nucleatum, are the most prevalent bacterial species. The
periodontal abscess, as an infection, has the possibility to spread micro-organisms to other body
sites, with the possibility of causing serious infections which can eventually be fatal.

A tooth suffering from a periodontal abscess has a worse prognosis and is at a higher risk of
being lost. In periodontal maintenance, the periodontal abscess is the main reason for tooth
extraction.

There is not enough scientific evidence in the literature to provide an unique treatment regime for
periodontal abscesses. Three therapeutic approaches have been discussed, including: drainage
and debridement, systemic antibiotics with or without other treatments; and periodontal surgery

procedures.
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Table 1. Microbiological findings in periodontal abscesses: methodology and prevalence of selected

pathogens. .
Patients|Samples| Sampling |Technique| Ab-ex.]!  Notes |nldal Pe | Pi | Bf | Cr| Fn | Pmel| Other
INewman & Sims, 1979 | 9 22 |Barbed Culture  [4 m.  IControl (4] [25%( 0% | 0% | 25% |
broach IExudate | 71 71.4%] i4.3%l 71.4%][14.3%|
IApical [ 91 77.8%155.6%l 44.4%(22.2%)
Hafstrometal,1994 1 20 | 20 |3pp |Culture |6 m. | 120125%| 55% | 65% | 80%]| 55% |
IAshimoto et al, 1998 I 7 | 7 [IPunction IPCR na | 171 1100% |14.3% |
ITopoll et al, 1990 | 10 1 20 lipp |Culture  INo  IPreviousab. 1201 | 95% | 25% | |65% ] |
Ivan Winkelhoff et al, 19851 3 | 3 |Swab-pus  |Culture Ina. | 131  ]100%] 100%] |0% spiros |
IDeWitt et al, 1985 1 12 | 12 |Biopsy punch|M-E Ina. | 191 17/9 G-neg |
ITrope et al, 1988 { 9 | 9 [|Curette {Dark-field ln.a.  [%morphotypes | 9 | [40.6%spiros |

n.a., not avaifable.

pp, paper points.

PCR, polimerase chain reaction.
M-E., electronic microscope.

ab.ex., antibiotic intake exclusion.

m., months.
spiros, spirochaetas,
G-neg, gram-negatives.

Aa., A. actinomycetemcomitans

Pg, P. gingivalis
Pi, P. intermedia

B, B. forsythus
Cr, C. rectus

Fn, F. nucleatum

Pmel, P. melaninogenica
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Figure 2a. Resolution of a periodontal abscess afler successful treatment: before
treatment.

Figure 2b. Resolution of a periodontal abscess afler successful treatment: after
treatment.
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Resumen.

Objetivo. Hay poca informacion disponible en relacion con el diagnostico y la microbiologia
del absceso periodontal. El objetivo de este estudio deécriptivo clinico y microbiologico fue
aportar informacion para ayudar en la caracterizacion del absceso pertodontal asociado con
periodontitis.

Material v Métodos. Se estudiaron 29 pacientes consecutivos con la evaluacion de variables
clinicas, tanto subjetivas (dolor, edema, enrojecimiento, e hinchazon), como objetivas
(sangrado al sondaje, supuracion, profundidad de bolsa, movilidad dentaria, y linfadenopatia
cervical). Se tomaron muestras microbiologicas para estudio de anaerobios, que se procesaron
por medio de cultivo. También se evalud la afectacion sistémica, mediante el analisis de
muestras sanguineas y de orina con técnicas convencionales de laboratorio.

Resultados. El 62% de los abscesos afectaron a pacientes con periodontitis no tratada, y en
69% de los casos se asociaron con un molar. Mas del 75% de los abscesos obtuvieron valores
moderados-severos de edema, enrojecimiento e hinchazon, y el 90% de los pacientes sufrian
dolor. Se detectd sangrado en todos los abscesos, mientras que la supuracién aparecia al tomar
la muestra en el 66%. La bolsa asociada media 7.28 mm de media, y el 79% de los dientes
presentaban algin grado de movilidad. Se valoré adenopatia cervical en el 10% de los
pacientes, mientras que aparecian recuentos elevados de leucocitos en el 31.6%. El numero
absoluto de neutrofilos estaba elevado en el 42% de los pacientes. Se detectaron prevalencias
altas de patogenos periodontales, incluyendo Fusobacterium nucleatum, Peptostreptococcus
micros, Porphyromonas gingivalis, Prevotella intermedia y Bacteroides forsythus.
Conclusiones. El absceso periodontal tiene caracteristicas clinicas claras, y esta normalmente
asociado a destruccion periodontal severa. Esta condicion puede causar afectacion sistémica,
y la lesién tiene habitualmente una gran carga bacteriana, con una prevalencia alta de

patogenos periodontales bien reconocidos.
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Abstract.

Littie information is available regarding the diagnosis and microbiology of periodontal
abscesses. The aim of this descriptive clinical and microbiological study was to provide
more information in order to help in the characterisation of the periodontal abscess
associated to periodontitis. 29 consecutive patients with a periodontal abscess were
studied by the assessment of clinical variables, including both subjective (pain, edema,
redness and swelling) and objective (bleeding on probing, suppuration, probing pocket
depth, tooth mobility and cervical lymphadenopathy) parameters. Microbiological
samples were taken for anaerobic microbiology and processed by means of culture.
Systemic involvement was also studied through the analysis of blood and urine samples
using conventional laboratory standards.

62% of the abscesses affected untreated periodontitis patients, and 69% were associated
with a molar tooth. More than 75% of the abscesses had moderate-severe scores related
to edema, redness and swelling, and 90% of the patients reported pain. Bleeding
occurred in all abscesses, while suppuration on sampling was detected in 66%. Mean
associated pocket depth was 7.28 mm, and 79% of teeth presented some degree of
mobility. Cervical lymphadenopathy was seen in 10% of patients, while elevated
leucocyte counts were observed in 31.6%. The absolute number of neutrophils was
elevated in 42% of the patients. High prevalences of putative periodontal pathogens were
found, including Fusobacterium nucleatum, Peptostreptococcus micros, Porphyromonas
gingivalis, Prevotella intermedia and Bacteroides forsythus.

The periodontal abscess has clear clinical characteristics and is usually associated with
severe periodontal destruction. This condition may cause systemic involvement and the
lesion generally has a large bacterial mass with a high prevalence of well-recognised
periodontal pathogens.

Key Words.

Periodontal abscess, periodontitis, microbiology, diagnosis, laboratory parameters.
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THE PERIODONTAL ABSCESS:
L CLINICAL AND MICROBIOLOGICAL FINDINGS.

The periodontal abscess is an acute lesion, resulting in rapid destruction of tooth support
structures (Hafstrom et al. 1994). Its importance in clinical periodontal practice can be
summarised by: a) Its high prevalence amongst dental emergencies, and its high
prevalence in periodontitis patients (Gray et al. 1994; Kaldahl et al. 1996; Lewis et al.
1990, McLeod et al. 1997, Galego-Feal et al. 1996; Ahi et al. 1986). b) It is usually
closely related with periodontitis and periodontal pockets, affecting not only untreated
patients, but also patients during active treatment or during maintenance (Chace & Low,
1993; McLeod et al. 1997, Fine, 1994; Dello Russo, 1985, Carranza, 1990). ¢) Periodontal
abscesses are one of the main causes of tooth extraction and tooth loss, mainly in
maintenance patients (Becker et al. 1984; Chace & Low, 1993; McLeod et al. 1997). d)
Periodontal abscesses may result in complications, due to bacteraemia, that may cause
infections in distant locations (Gallaguer et al. 1981; Pearle & Wendel, 1993; Waldman
et al. 1997, Manian, 1997; Chan & McGurk, 1997, Suzuki & Delisle, 1984).

However, in spite of its importance, very little scientific information is available on this
condition. Most of the knowledge is based on empirical observations and case reports. Areas
of special relevance in which more information is needed include: a) Etiology and
categorisation, since a better understanding of the different causes could lead to a more
precise way of classifying the periodontal abscesses, which may assist in treatment and
prognostic decision making. b) Knowledge on the microflora specifically related to the
periodontal abscess and the bacterial mechanisms leading to the formation of the pus
collection. ¢) Evidence-based therapeutic approaches.

An evaluation of available literature reveals two clinical types of periodontal abscesses: a)
those related to pre-existing periodontal pockets; and b) those not necessarily associated with
periodontal pockets, in which the impactation of foreign objects, or alterations in root
integrity or morphology, could explain the formation of the abscess. Moreover, periodontal
abscesses occurring in periodontal pockets have been explained by different etiological
theories: exacerbation of a pre-existing periodontitis (Fine, 1994; Dello Russo, 1985);
inappropriate periodontal therapy, mainly prophylaxis or scaling, which can leave calculus in
the deeper parts of the pockets (Dello Russo, 1985; Carranza, 1990), re-occurrence of the

3
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disease (Chace & Low, 1993, McLeod et al. 1997); or the occurrence of superinfections,
after systemic antibiotic therapy (Helovuo & Paunio, 1989; Helovuo et al. 1993; Topoll et al.
1990).

Although all these etiological possibilities may exist, no effort has been made to study each
one separately, leading to a confusion in clinical diagnosis, etiology and choice of therapeutic
optiohs. The aim of this study was to clinically and microbiologically characterise a well-
defined cohort of acute periodontal abscesses.

Material and Methods.

Patient population.

Consecutive patients with a presumptive diagnosis of an acute periodontal abscess, were
identitied during the period from February-1996 to December-1997 in the Postgraduate
Clinic of Pertodontology at the Faculty of Odontology (Universidad Complutense of Madnid)
and selected on the basis of the following critena: a) Localised pain, swelling and tenderness
related to a periodontal area. b) Edema, redness and swelling. Usuaily, a deep penodontal
pocket, showing bleeding and suppuration on probing, was associated. c) Endodontal
abscesses were excluded based on radiographic examination and vitality tests. Non-vital teeth
were only included if a clear primary periodontal lesion was detected.

Patients were excluded if they have used antibiotic drugs in the previous 4 weeks.

Once selected according to the above mentioned criteria, patients were scheduled the
following morning for blood and urine sampling. Moreover, clinical variables were

recorded and microbial samples from the abscesses were taken.

Haematological and urine laboratory analysis.

Blood and urine samples were collected for evaluation of routine biochemical tests.
Laboratory parameters included the number of leucocytes, and the differential white bicod
cell count.

Microbiological Study.

Prior to the clinical evaluation, microbiological samples for anaerobic culture analyses were
taken. Two consecutive paper points (number 30, cellpacked, Maillefer, Switzerland) were
inserted in the periodontal pocket until they reached the abscess, and were kept in place for

4
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10 seconds. The paper points were transferred in 1.5 ml RTF (reduced transport fluid), and
transported to the laboratory within two hours, where the samples were dispersed (30
seconds of Vortex), serially diluted and plated on two different media: a) Blood agar medium
(Oxoid no 2; Oxoid Ltd., Basingstoke, England), with 5% horse blocd, and with haemin (5
mg/L) and menadione (1 mg/L). b) Trypticase soy-serum bacitracin-vancomycin (TSBV)
medium (Slots, 1980).

Blood agar plates were studied after 7 and 14 days of anaerobic incubation (80% N,, 10%
H;, 10% CO; at 37°C); and TSBV plates after 3-5 days of incubation at 37°C in air with 5%
CO.. |

Total microbial counts were evaluated on blood agar plates. On these plates,
Porphyromonas  gingivalis,  Prevotella  intermedia,  Bacteroides  jforsythus,
Peptostreprococcus micros, Campylobacter rectus, Fusobacterium nucleatum and
Prevotella melaninogenica were identified, primarily based on colony morphology, and the
use of different tests to confirm the initial identification. Colonies were counted and the
percentage respective of the total flora for each pathogen was calculated. -
Actinobacillus actinomycetemcomitans was identified on TSBV plates, based on colony
morphology and positive catalase reaction.

Every colony, identified as being one of the studied periodontal pathogens, was isolated on
blood-agar plates (or TSBV) in order to preserve the strains for additional tests.

In addition, in the first ten patients, aerotolerance, gram-staining and morphotype study
(coccoid or rod) were performed on every distinct colony, in order to add information

regarding total flora composition.

Clinical Evaluation.

Two types of clinical variables were assessed.

a) Subijective clinical variables included evaluation of pain, edema, redness and swelling. They
were assessed using a semi-quantitative scale ranging from values 1 (none), 2 (mild), 3
(moderate), and 4 (severe). The same clinical evaluator assessed all the subjective clinical
variables, except for pain that was self-assessed by the patient, using the same
semiquantitative scale described above.

b) Objective chnical vaniables included dichotomous variables such as bleeding on probing,
suppuration, cervical lymphadenopathy, and tooth mobility. Probing depth associated with the
abscess site was also recorded using a manual periodontal probe (Hu Friedy) to the closest
millimetre.
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Data Analysis.

Haematological and urine results, as well as the microbiological and clinical data were
analysed using descriptive statistics.

Data from subjective clinical variables are expressed as percentage of abscesses/patients in
each category. Quantitative clinical variables, as probing pocket depth, is expreésed as mean
(SD) and range. Qualitative clinical variables (bleeding, slppwaﬁom lymphadenopathy and
tooth mobility) are presented as percentage of abscess positive for each variable. For
microbiological variables, for each bacterial species, both the frequency of occurrence and the
mean— proportion of flora in positive sites were calculated. Laboratory parameters were
averaged, and the value of each patient was compared with the normal ranges; when the
value was over the maximum of the normal range, the patient was considered up-ranged, the

percentage of patients up-ranged for each vanable was obtained.

Results.

Study population,

29 patients suffering from acute periodontal abscesses were included in the study. 17 patients
(59%) were females and 12 males (41%). The mean age was 48 ranging from 26-65.

Clinical results.

Patients were asked to report the approximate date of the onset of the swelling: 40% reported
that the swelling had occurred 1-4 days before; 25% between 5-10 days; 20% between 15-30
days; and 15% did not know.

When the abscess condition was linked to the patient’s periodontal condition, 18 (62%)
abscesses occurred in untreated periodontitis patients; 4 (14%) immediately after basic
periodontal treatment (mostly scaling and root planing), 7 (24%) abscesses developed in
patients in the periodontal maintenance phase. 27 abscesses (93%) were diagnosed in patients
suffering from moderate to severe periodontitis; and 2 (7%) were observed in patients with
initial periodontitis.

In relation to the location of the abscess in the oral cavity, 20 (69%) abscesses were
associated with molar teeth, equally distributed in the upper and the lower jaw. Among
abscesses in molar teeth, 12 (41% of the total sample} were associated with first molars (as in
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Figure 1), 7 (24%) with second molars, and 1 (3.5%) with an upper third molar. Other
affected teeth were: 5 (17%) upper premolars, 2 (7%) lower premolars, and other 2 (7%)
INCISOrs.

Regarding the distribution in the jaws, 16 (55%) were found in the upper jaw, and 13
(45%) in the mandible. 14 (48%) abscesses were located in the buccal side, compared to
4 (13.8%) in the lingual or palatal side; 7 (24%) involved a distal aspect (as in Figure 2),
and 4 (13.8%) the mesial aspect.

62% of the patients complained of moderate to severe pain, however in 10% of the patients,
the abscesses were painless. Swelling, edema, and redness were observed in all cases, with
scores of moderate-severe in 93%, 84% and 75% of the abscesses, respectively. The
distnibution of the abscesses in each category is shown in Figure 3.

Bleeding on probing was observed in 100% of the abscesses, while suppuration was detected
in 66%. The affected tooth showed mobility in 79% of the cases. An associated cervical
lymphadenopathy could be detected in 10% of the patients (See Figure 4).

Mean probing pocket depth was 7.28 mm (2.1), ranging from 3 to 13 mm. In 62.1% of the
abscesses, the associated pocket was deeper than 6 mm, while in 34.4% the pocket ranged
between 4-6 mm.

Microbiological results.

Cultivable samples were obtained from 24 out of 29 abscesses. 5 samples were lost due to
technical problems. The mean total count was 1.06x10° colony forming units, ranging from
1.35x10% to 4.30x10°.

Regarding the frequency of detection of periodontal pathogens (See Figure 5), F. nucleatum
was the most prevalent bacterial species (70.8%), followed by P. micros (70.6%), P.
gingivalis (62.5%), P. intermedia (50.0%) and B. forsythus (47.1%). Lower prevalences
were observed for: P. melaninogenica (16.7%), C. rectus (42%), and A
actinomycetemcomitans (0%). P. melaninogenica (15.6%) and P. gingivalis (13.6%) were
the most important species regarding the percentage of total flora in positive sites. P. micros
(9.3%) and P. intermedia (8.5%) also showed high values (See Figure 6). The mean number
of different pathogens per sample was 2.9, being 3 different species the most frequent number
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(in 7 out of 24 samples), and 3 or more pathogens were detected in 62.5% of the samples.

Only 1 sample showed absence of target pathogens.

Morphotypes and aerotolerance were studied in the first ten patients. Similar proportions of
facultatives (54.9%) and strict anaerobes (45.1%) were found. Cocci (55.3%) were slightly
more abundant than rods (44.7%). Gram-positives represented 55.3% of the flora, while
gram-negatives accounted for 44.7%. The group with a higher proportion was gram-positive
facultative cocci (29.2%), closely followed by gram-negative anaerobic rods, with 26.1% of
the flora (See Figure 7). |

Laboratory parameters.

Blood and urine samples were analysed for a number of parameters, and results for each
studied laboratory value are shown in Table 1. The number of leucocytes was higher than
normal in 31.6% of the patients, and the mean valie (8368 cells/mm’®) was closer to the upper
limit of the normal range (4800-9000). Increases over normal values in the percentage and
absolute counts of neutrophils, the percentage of lymphocytes, and the number of monocytes,
were also observed in 20-42.1% of the patients. The rest of the biochemical profile showed
values within the normal range.

Discussion.

The periodontal abscess is not an homogeneous clinical entity. Different causes may lead
to the development of a periodontal abscess. Hence, when studying this clinical
condition, it is important to characterise properly the type of abscess studied. Our study
investigates 27 periodontal abscess from patients with moderate to severe periodontitis,
and 2 patients with initial periodontitis. Most affected patients suffered from untreated
periodontitis (62%), while abscesses during maintenance phase (24%) or post-scaling

abscesses (14%) were less frequent.

An evaluation of the available literature only provides 2 similar studies. The study of
Smith & Davies (1986) included 62 periodontal abscesses in 55 patients, and the study of
Hafstrom et al. (1994) followed 20 periodontal abscesses, both clinicailly and
microbiologically. No data on diagnostic criteria or on the type of abscess selected was
provided by these 2 studies, although Smith & Davies (1986) reported that 20 of the

patients were undergoing active periodontal therapy at the time of abscess formation.
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In the clinical diagnosis of a periodontal abscess, according to Smith & Davies (1986),
swelling and/or pain were the most frequent complaints. In their study, they found that most
of the abscesses (69.9%) were diagnosed in a clear acute stage. The rest presented as diffuse
swelling or just redness, but never related with a sinus tract. Our study agrees with these
findings, since we only found ! abscess with a sinus tract, and most were diagnosed
immediately after onset of the symptoms (65% of the patients stated that the onset started 1
to 10 days before).

We detected bleeding on probing in all abscesses, which is in agreement with the study of
Hafstrom et al. (1994). The same was found with the level of suppuration, which was 66% in
our study, and 68% in the mentioned study.

Most of the associated pockets in the present study were deeper than 6 mm (62.1%), while
34 4% ranged between 4-6 mm. Smith & Davies (1986) reported similar proportions (55%
and 35.5%, respectively). The mean probing depth in our study (7.28 mm) was also similar to
the 8.1 mm from Hafstrém et al. (1994).

Regarding tooth mobility, Smith & Davies (1986) reported 56.5%, while we found 79% of
teeth showing some degree of mobility, p—robably due to a more severe periodontal
destruction, since we only included periodontal patients. '

In our series, molars were the most commonly involved teeth in abscesses, representing 65%
of the cases. A similar percentage was found by Gray et al. (1994), and slightly lower
(53.8%) by Smith & Davies (1986). In a retrospective study on abscesses developing during
the maintenance phase, McLeod et al. (1997) showed that 65% of affected teeth were mult-

89% of multirooted teeth in McLeod’s study had furcation involvement. &*,9

In the present study, 10% of the patients demonstrated regional lymphadenitis, which was*
lower than the 40% in the Smith & Davies (1986) study. They also reported facial swelling in

2 patients (3.5%).

Our study is the first in the literature providing laboratory data from blood and urine,

although some prior reports mention leucocytosis as a sign associated with periodontal

abscesses (Ibbott et al. 1993; Carranza, 1990). The data from blood samples demonstrates

this systemic involvement. This was evidenced by the elevated number of leucocytes in 31.6%

of the patients, and by the elevated mean value. Other parameters, such as the percentages of

4
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neutrophils and lymphocytes, and absolute numbers of neutrophils and monocytes were also
altered in 20-42.1% of the patients.

Few studies have analysed the microbiology of periodontal abscesses. Newman & Sims
(1979) studied 9 abscesses and found that 63.1% of the flora were strict anaerobes. Topoll et
al. (1990) analysed 20 abscesses in 10 patients who had taken antibiotics prior to the study,
and .reported 59.5% of strict anaerobes, whereas we calculated 45.1%. Percentages of gram-
negatives (59.6% versus 44.7%), and rods (72.2% versus 44.7%) were also higher in the
study of Newman & Sims (1979), as compared with ours, but differences could be explained
by the sampling techniques.

When evaluating total counts, in the study of Hafstrom et al. (1994), over 20 abscesses, the
mean total bacterial counts per sample were 1.35x10°, very similar to 1.02x10° obtained in
our study.

In all these studies, the microflora of periodontal abscesses is characterised by the presence of
periodontal pathogens. Amongst them, black-pigmented bacteria were found as the most
prevalent group of bactena: P. gingivalis ranging between $5-100% in prevalence (Topoll et
al. 1990; Ashimoto et al. 1998; Hafstrom et al. 1994; Newman & Sims, 1979; Van
Winkelhoff et al. 1985). P. intermedia between 25-100% (Topoll et al. 1990; Hafstrom et al.
1994; Newman and Sims, 1979; Van Winkethoff et al. 1985) and P. melaninogenica (and
other black-pigmented Prevotella) between 0-22% (Newman & Sims, 1979; Van Winkeihoff
et al. 1985). Our data of prevalence for these species were 50%, 62.5% and 16.7%,
respectively, demonstrating similar presence of these pathogenic bactenia.

F. nucleatum has shown high prevalences in periodontal pockets (van Winkelhoff et al.
1996). We found this pathogen in 70.8% of the abscesses. Other authors also found this
bacteria very frequently, 44.4%-65% (Topoll et al. 1990, Hafstrém et al. 1994, Newman &
Sims, 1979). Other periodontal pathogens have been reported less frequently. We could not
find A. actinomycetemcomitans in our samples, while Hafstrom et al. (1994) reported a
prevalence of 25%. We have also detected B. forsythus in 47.1% of the patients, while
Ashimoto et al. (1998) only found it in a 14.3% of abscesses, using Polymerase Chain
Reaction. Differences in sampling could account for these differences, since they took
samples by means of punction. The prevalence of P. micros in our sample was 70.6%. No
other study on periodontal abscesses has reported on the involvement of P. micros. This
bacterial species is frequently isolated in periodontal pockets from aduit periodontitis patients

10
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(Rams et al. 1992). We found a low prevalence (4.2%) of C. rectus , comparing with the
80% in Hafstrom et al. (1994) study.

Concerning the relative proportions of the microflora, P. gingivalis represented the highest
percentage, when present. We reported a mean of 13.6% of total flora in positive sites, while
mean percentages ranging from 10.4% to 22% have been reported in the literature (Topoll et
al: 1990; Hafstrom et al. 1994; Newman & Sims, 1979). Lower proportions are reported for
P. intermedia with 8.5% in our study, and a mean percentage of 4.4%-7.0% in the studies of
Hafstrom et al. (1994) and Newman & Sims (1979). Similarly regarding F. nucleatum with a
mean proportion of 2.6% in our samples, versus 1.9%-9.2% in other studies (Topoll et al.
1990; Hafstrém et al. 1994; Newman & Sims, 1979). The role of proteinase producing
bactena, such as P. intermedia, could be important in the nutritional chain relation (Jansen &
van der Hoeven, 1997, Jansen et al. 1996).

We aimed to characterise periodontal abscesses in pesiodontitis patients. The periodontal
abscess is a moderately painful clinical condition, which demands emergency treatment in
over 60% of the patients. Molar teeth are the most frequently affected, probably due to the
influence of their multi-radicular anatomy. Most abscesses were diagnosed in untreated
pericdontitis. On examination, a localised area of redness, swelling, tenderness and edema is
detected. The abscesses involve teeth with severe periodontal destruction, associated with
deep probing depths, mobility, and severe inflammation as evidenced by the presence of
bleeding and suppuration. Regional lymphadenitis is possible but not common, while an
associated increase of leucocytes can be detected in approximately one third of the patients.
The periodontal abscess microfiora is composed mainly of periodontal pathogens, specially P.
gingivalis, P. intermedia, F. nucleatum, P. micros and B. forsythus.

In conclusion, this study shows that the periodontal abscess in periodontitis patients has clear
clinical and microbiological charactenistics. More studies are needed in order to characterise
other types of abscesses and to define efficient treatment modalities.
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Table 1. Laboratory values in blood and urine samples.

Mean values Normal range | Out of normal range

Blood samples N | Male |Female| Male | Female |Higher | Frequency
Erythrocytes(10°/mm’) 20 | 505 | 473 |4563 |42-54| 1 5.0%
Leucocytes (/mm”) 19 8368 4800-9000 6 31.6%
Hematocrit (%) 20 | 4588 | 42.12 | 38-52 | 3646 1 5.0%
Hemoglobin (g/dl} 20 ] 1596 | 14.37 | 14-18 | 12-16 2 10.0%
Mean Corpuscular Volume 20 91.08 . 80-94 S 25.0%
Mean Corpuscular Hemoglobin | 19 30.47 26-32 2 10.5%
M.C.H. Concentration 19 33.96 32-36 1 5.3%
Platelets (10°/mm’) 18 274 ‘ 140-440 0 0.0%
i
Neutrophils (%) 20 61.79 40-70 4 20.0%
Lymphocytes (%) 20 30.04 20-35 5 25.0%
Eosinophils (%) 20 1.75 0-3 0 0.0%
Monocytes (%) 20 5.96 2-8 2 10.0%
Basophils (%) 20 0.75 <9 0 0.0%
Sickles (%) 20 1.00 0-1 0 0.0%
Neutrophils (n) 19 5294 2500-5300 -8 42.1%
Lymphocytes (n) 19 2417 1000-3000 2 10.5%
Eosinophils (n) 19 129 0-300 0 0.0%
Monocytes (n) 19 483 50-650 4 21.1%
Glucose (mg/d!} 20 101.40 60-110 2 10.0%
Urea (mg/dl) 19 [ 31.13 | 33.82 | 18-50 | 18-40 2 10.5%
Uric acid (mg/dl) 18 | 664 | 472 | 347 | 24-5.7| 3 16.7% |
Creatinine(mg/dI) 20 | 7136 | 101 [07-14]07-12| 1 50% |
Triglycerides (mg/dl) 10 127.40 45-150 2 20.0%
Cholesterol (mg/dl) 19 22542 140-250 2 10.5%
Cholesterol HDL (mg/dl) 9 53.78 >36 0 0.0%
Bilirubin-total (mg/dl) 197 0.58 max. 1.1 0 0.0%
Aspartate Aminotransferase (U/L) | 19 23.26 | 5-45 1 5.3%
Alanine Aminotranferase (U/L) 18 22.22 5-45 0 0.0%
Gamma-G.T. (U/L) 17 36.76 max.50 2 11.8%
Alkaline phosphatase(U/L) 17 71.88 J 35-125 1 5.9%

Urine samples
Urine density 20 102 ] 1000-1030 0 0.0%
Urine pH 20 548 | 585 0 0.0%

* Number of patients with a value higher than the maximun of the normal range.
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The Periodontal Abscess. 1. Clinical and Microbiological Findings.
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Figure 1. Clinical aspect of a periodontal abscess in a first molar.

Figure 2. Clinical aspect of a periodontal abscess in the distal side of a lower first molar.
Figure 3. Percentage of abscesses in each category for each subjective clinical vanable.
Figure 4. Percentage of abscesses positive for each clinical variable.

Figure 5. Prevalence of each studied pathogen in periodontal abscesses.

Figure 6. Proportions of total flora in positive sites for each studied pathogen.

Figure 7. Percentage of microbial groups characterised by morphotype, gram-staiming, and

aerotolerence, in periodontal abscesses. -

17






ARTICTTO ORIGRNAL 9. FIGURAS,

Figure 3. Percentage of abscesses in each category for each subjective clinical variable.
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Figure 4. Percentage of abscesses positive for each clinical variable.
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Figure 6. Proportions of total flora in positive sites for each studied pathogen
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Fipure 7. Percentage of microbial groups characterised by morphotype, gram-staining,

and aerotolerence, in periodontal abscesses.
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Herrera, D, Roldan, S_, O'Connor, A., Sanz, M.
“The periodontal abscess: IL Short-term clinical and microbiological efficacy of two
systemic antibiotics regimes”,
Journal of Clinical Periodontology 2000; 27 (6).

Resumen.

Objetivo. El objetivo de este estudio clinico longitudinal, paralelo, abierto, a corto plazo, fue
comparar la eficacia clinica y microbiolégica de dos regimenes de antibidticos en el
tratamiento de abscesos periodontales agudos.

Material y Métodos. Después de la seleccion de los pacientes, se lievo a cabo un examen
clinico, evaluando las siguientes variables: dolor, edema, enrojecimiento, ¢ hinchazén,
sangrado al sondaje, supuracién, profundidad de bolsa, movilidad dentaria, y linfadenopatia
cervical. Se tomaron muestras microbiologicas de la lesion, y se asigno aleatoriamente a cada
paciente a uno de los dos regimenes de antibiético: azitromicina o amoxicilina/clavulanato. Se
revaluaron las variables clinicas, y se tomaron de nuevo las muestras microbiologicas, a los 3-
5 dias, 10-12 dias y 30 dias. Las muestras de orina y de sangre se recogieron en la visita
inicial y después de 10-12 dias. Las muestras microbiologicas se procesaron mediante cultivo
anaerobio, y los patdgenos periodontales aislados fueron evaluados en cuando a sus
susceptibilidades a antibioticos por medio del método Spiral Gradient Endpoint.

Resultados. 15 pacientes tomaron azitromicina y 14 amoxicilina/clavulanato. Las variables
clinicas subjetivas demostraron mejoras estadisticamente significativas con ambos regimenes
antibiéticos, que duraron por los menos 1 mes (p<0.01). Las variables clinicas objetivas
mostraron también mejoras claras, siendo estadisticamente significativo, a los 30 dias, el
cambio de la profundidad de sondaje en el grupo de azitromicina (p<0.01).
Microbiologicamente, se detectaron reducciones a corto plazo con ambos antibioticos, aunque
hubo una rapida recolonizacion tras la tercera visita. No se encontraron diferencias
significativas entre ambos grupos de tratamiento. Las susceptibilidades antibioticas
demostraron ausencia de resistencias frente a amoxicilina/clavulanato, mientras que 2-3 cepas
de cada patogeno estudiado eran resistentes a azitromicina.

Conclusiones. Ambos regimenes antibidticos fueron efectivos en el tratamiento a corto plazo

de abscesos periodontales en pacientes con periodontitis.
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Abstract.

The aim of this short-term open parallel longitudinal clinical study was to compare the clinical and
microbiological efficacy of two different antibiotic regimes in the treatment of acute periodontal
abscesses. After patient selection, a clinical examination was carried out recording the following
variables: pain, edema, redness, swelling, bleeding on probing, suppuration, tooth mobility,
lymphadenopathy, and probing pocket depth. Microbiological samples were taken from the lesion
and the patient was randomly assigned to one of two antibiotic regimes: azithromycin or
amoxicillin/clavulanate. Clinical variables were recorded, and microbiological samples were taken,
at 3-5 days, 10-12 days and 30 days. Additional mechanical treatment (debridement and scaling)
was performed in the third visit (10-12 days). Blood and urine sampies were collected at baseline
and after 16-12 days. Microbiological samples were processed by anaerobic culturing, and isolated
periodontal pathogens were tested for antibiotic susceptibility by means of the Spiral Gradient
Endpoint methodology. 15 patients took azithromycin, and” 14 amoxicillin/clavulanate. Subjective
clinical variables demonstrated statistically significant improvements with both antibiotic regimes,
which lasted for at least 1 month (p<0.01). Objective clinical variables also showed clear
improvements, being statistically significant after 30 days with probing pocket depth in the
azithromycin group (p<0.01). Microbiologically, short-term reductions were detected with both
antibiotics, however fast recolonization occurred after the third visit. No significant differences
were found between both treatment regimes. Antibiotic susceptibilities demonstrated no resistances
for amoxicillin/clavulanate, while 2-3 strains of each studied pathogen were resistant to
azithromycin. However, both antibiotic regimes were effective in the short term treatment of

periodontal abscesses in periodontitis patients.

Key Words.
Periodontal abscess, periodontitis, azithromycin, amoxicillin/clavulanate, systemic antibiotic,

therapy, microbiology.

Short-title.

Periodontal abscess: systemic antibiotic therapy.
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The Periodontal Abscess:

IL. Short-term clinical and microbiological efficacy of two systemic antibiotic regimes.

Treatment of a periodontal abscess is one of the few emergency situations in dental practice. This
treatment usually includes two stages: the management of the acute situation, and the appropniate
therapy for the original and residual lesion (Ahl et al. 1986; Ammons, 1996).

In the treatment of the acute phase, different approaches have been proposed: tooth extraction
{Ammons, 1996, Smith & Davies, 1986), drainage and debridement (Ahl et al. 1986, Ammons,
1996, Carranza, 1990), drainage and debridement plus systemic antibiotics (Fine, 1994; Hafstrom et
al. 1994; Smith & Davies, 1986); and surgery with access flaps (Dello Russo, 1985; Kareha et al.
1981; Quteish-Taani, 1996). However, there is little scientific data to justify the mentioned modes
of therapy. Some are based only on case reports (Dello .Russo, 1985), or on personal experience
(Quteish-Taani, 1996). Only 2 studies have provided evidence for the efficacy of the proposed
treatment (Smith & Davies, 1986; Hafstrom et al. 1994). The use of systemic antibiotics in the
treatment of the periodontal abscess is a contentious matter, and some authors restrict the use of
antibiotics to specific situations, such as systemic involvement (Ahl et al. 1986, Ammons, 1996;
Lewis & MacFarlane, 1986), need of pre-medication (Ammons, 1996), diffuse infection (Ammons,
1996), and difficulties to achieve drainage (Lewis & MacFarlane, 1986). However, in clinical
practice the prescription of antibiotics is very common (Galego-Feal et al. 1995, Lewis et al.
1990}, and often considered as successful (Genco, 1991).

Among the systemic antibiotics employed in the treatment of acute abscesses, penicillin is by far the
most common (Genco, 1991; Gill & Scully, 1988; Lewis et al. 1990). Reports showing that a high
percentage of periodontal pockets and abscesses harbour B-lactamase producing bacteria (Lewis et
al. 1995; van Winkelhoff et al. 1997, Walker et al. 1987), have lead to the use of amoxicillin plus
clavulanic acid (Legg & Wilson, 1990; Lewis et al. 1993).

Newly developed macrolides have shown better antimicrobial activity against gram-negative
bacteria, than erythromycin (Kitzis et al. 1990; Willians et al. 1992). Among this new generation
of macrolides, azithromycin has attracted a lot of attention due to its pharmocokinetic properties
(Lode, 1991), and its high concentration in infection sites, that may be reiated to the phagocytic
uptake and transport of the drug (McDonald & Pruul, 1991). In the oral cavity, a favourable
disposition of azithromycin into saliva and periodontal tissues has been found (Malizia et al. 1997),
Moreover, due to its antimicrobial efficacy in vitro against periodontal pathogens (Pajukanta, 1993,
Pajukanta et al. 1992), it has been recommended in oral (Lo Bue et al. 1993) and periodontal
infections (Sefton et al. 1996a).
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Azithromycin could be an alternative antibiotic regime to amoxicillin/clavulanate therapy, due to a
likely improvement in compliance (azithromycin requires only 1 dose a day during 3 days, while
amoxicillin/clavulanate is used 3 times per day during 7-8 days), a good tolerance, and a potential
efficacy against periodontal pathogens.

The aim of this short-term, open parallel longitudinal clinical study was to compare the clinical and
microbiological efficacy of azithromycin and amoxicillin/clavulanate in the treatment of acute
periodontal abscesses. This study assessed the efficacy of both antibiotic regimes as the only mode
of therapy in the first phase of the study, and the added benefit of mechanical debridement in the

second phase.

Material and Methods.
Patient population.

Consecutive patients with a diagnosis of acute periodontal abscesses, were selected in the
Postgraduate Clinic of Periodontology at the Faculty of Odontology (Universidad Complutense of
Madrid). -

This presumptive diagnosis of acute periodontal abscess was based on the following findings: a)
patient complaining of localised pain and swelling of the gingiva; b) affected area showing edema,
redness and swelling; ¢) on periodontal examination the swelling was associated with a periodontal
pocket that bleeded and suppurated; d) radiological examination and vitality tests were used to
exclude abscesses of endodontic origin. Non vital teeth were included when a clear primary

periodontal lesion was detected (a deepened periodontal pocket was present).

Criteria to exclude patients from the study were: a) age under 18, b) antibiotic use 4 weeks prior to
the study; c) known allergies to penicillin, macrolides or lactose; d) pregnancy or women during
lactation, e) gastrointestinal pathologies, which could interfere with the absorption of the drugs; f)
other systemic infections which could need additional medication; g) systemic medication with
ergotamine, éarbamazepine, or glucosilade digitalics; h) systemic diseases (tumour, AIDS, kidney

or liver diseases); 1) psychological or emotional problems.

Study design.
This was a short-term, open parallel longitudinal clinical study.

Screening visit.
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Patients that met with the inclusion criteria were informed about the design and the objectives of the
study, and were asked to sign an informed consent before entering the study (the study protocol was
approved by the Clinical Trial and Ethics Committee of the University Complutense of Madrid). On

acceptance, the patient was scheduled for the first visit on the following day.

Baseline visit.

At baseline, the following procedures were carried out: a) blood and urine sampling; b) photographs
of the abscess area; ¢) microbiological sampling; d) clinical examination.

During this visit patients were randomly assigned to one of the two antibiotic regimes: azithfomycin
(Zitromax®) 500 mg, once per day, during 3 days; or amoxicillin/clavulanate (Augmentine500®)
500+125 mg, once every 8 hours, during 8 days.

Detailed instructions were given to patients regarding timing, dosages and possible adverse effects.
In order to assess drug compliance, patients were asked to bring back the empty blisters at the

second and third visits.

Second visit (3-5 days after baseline).

At this visit the same clinical and microbiological variables were assessed again. A detailed history
of any adverse reaction or compliance problems related to the assigned medication were recorded.
In addition, any incident such as the occurrence of other health | problems or intake of other

medications were also recorded.

Third visit (10-12 days after baseline).

The same variables as the baseline visit were recorded again, including blood and urine samples,
Any adverse reaction or compliance problems related with the assigned medication were recorded.
During this visit mechanical therapy was rendered. The abscess area was debrided, and the

associated teeth scaled and root planned, under local anaesthesia.

Fourth visit (30 days after baseline).
Clinical and microbiological variables were assessed again. After this last visit the patient was

allowed to continue his/her periodontal treatment, or otherwise continue with maintenance therapy.

Clinical outcome variables.
Two types of clinical variables were assessed: a) subjective clinical variables included pain, edema,
redness and swelling, which were evaluated using a semi-quantitative scale including scores 1

(none), 2 (mild), 3 (moderate), and 4 (severe); b) objective clinical variables included dichotomous



ARTICULO QORIGINAL 3.

variables such as bleeding on probing, suppuration, cervical lymphadenopathy, and tooth mobility,
and continuous variables such as the probing pocket depth associated with the abscess.
The same researcher evaluated these variables at every visit, except for pain, which was assessed by

the patient.

Microbiological procedures.

Prior to the clinical evaluation, microbiological samples were taken. 2 consecutive paper points
(number 3'0, cellpacked, Maillefer, Switzerland) were inserted into the periodontal pocket reaching
the abscess and kept in place for 10 seconds. Paper points were then transferred to a 1.5 ml RTF
(reduced transport fluid) vial, and transported to the laboratory within 2 hours. In the laboratory
samples were dispersed (30 seconds of vortexing), serially diluted and plated on: blood agar
medium {Oxoid no 2; Oxoid Ltd., Basingstoke, England), supplemented with 5% horse blood,
haemin (5 mg/L) and menadione {1 mg/L), and on Trypticase soy-serum bacitracin-vancomycin

(TSBV) medium for the selective isolation of Actinobacillus actinomycetemcomitans (Slots, 1980). -

Blood agar plates were examined after 7 and 14 days of anaerobic incubation (80% N, 10% Ha,
10% CO, at 37°); and TSBV plates after 3-5 days of incubation at 37° in air with 5% COa.

Total anaerobic microbial counts were evaluated on blood agar plates. On these plates,
Porphyromonas gingivalis, Prevotella intermedia, Bacteroides forsythus, Peptostreptococcus
micros, Campylobacter rectus, and Fusobacterium nucleatum were identified, based primarily on
colony morphology, and then confirmed using different standard biochemical tests. Colonies were
counted and the percentage of the total flora for each pathogen was calculated. A.
actinomycetemcomitans was identified on TSBV plates, based on typical colony morphology and
positive catalase reaction. Each identified strain preserved for further antimicrobial susceptibility

tests.

Hematologic and urine laboratory analysis.

Blood and urine samples were analysed for the evaluation of routine variables (main parameters are
summarised in Table 5) using a reference clinical laboratory. Variables related to bactenal
infections and bacteraemia were carefully assessed, mainly the number of leucocytes and the
differential white blood cell count. The rest of the variables were studied in order to check the

safety of the drugs used.

Antimicrobial susceptibility tests.
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Colonies of isolated periodontal pathogens were subcultured until pure cultures were obtained.
These strains were kept frozen for later use. The Spiral Gradient Endpoint technique was used for

the evaluation of their antimicrobial susceptibility.

The two tested antimicrobials were assessed, azithromycin and amoxicillin/clavulanate. Petri plates
15 c¢m in diameter were prepared with Wilkins-Chalgren agar, and kept anaerobically for 24 hours
in order to detect any contamination. Antibiotics were plated on the agar by means of the Spiral
Gradient device. Known concentrations of the drug were plated drawing a spiral line, with a
gradient of concentration, decreasing from the centre to the periphery. Different plates with
different ranges of concentration were prepared for each antibiotic, according to the expected
Minimum Inhibitory Concentrations (MICs) for each bacterial species.

McFariand 0.5 ml. suspensions were prepared with 48 hours-old strains, the inoculum was spread
on to the agar by means of a cotton swab, drawing a straight line from the outside to the centre of
the plates. Then the plates were incubated anaerobically for 48 hours. Different measurements were
done from the centre of the spiral to the bacterial colonies, and processed using the software of the
system, providing both conventional and discrete MIC values. Control strains were used on each
plate, including Bacteroides fragilis and previously tested clinical strains, in order to validate each

experiment.

Data Analysis.

Comparisons of the clinical and microbiological data were carried out at 2 levels: a) within each
group (intra-group comparison), differences between visits were assessed, comparing baseline
values with the values of each one of the other 3 wisits; inter-group comparisons evaluated
differences between the experimental and control groups, at baseline and in the changes between

baseline and each follow-up visit.

Probing pocket depth, total flora colony forming units and logarithm of colony forming units for
each pathogen, and the percentage of total flora in positive sites, were analysed by means of
Wilcoxon Signed Ranks Test (within groups) and Mann-Whitney Test (between groups).

Bleeding, suppuration, mobility and lymphadenopathy, and presence or absence of pathogens were
studied with McNemar Test (within groups) and Pearson Chi-square or Fisher's Exact Test
(between groups).

Levels of pain, edema, redness and swelling, and the number of different pathogens in each sample,
were analysed with Wilcoxon Signed Ranks Test (within groups) and Fisher's Exact Test in cross-

tables (between groups).
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Differences in laboratory values before and after antibiotic intake were computed by means of a
paired Student t-test.

A difference was considered statistically significant when the p value was lower than 0.05, with the
exception of multiple comparisons, in which the Bonferroni correction reduced the threshold p
value to 0.01. For microbiological variables a p<0.05 was considered significant even in multiple

comparisons.

Results.

Study population.

15 patients received azithromycin and 14 patients amoxicillin/clavulanate. The demographic
distribution of this patient population is shown in Table 1.

In the azithromycin group (Azi-group), 11 patients had untreated periodontitis, and 4 were currently
under periodontal maintenance therapy. -

In the amoxicillin/clavulanate group (Aug-group), 7 abscesses were present in untreated

periodontitis patients, 4 in patients after scaling and root planing, and 3 in maintenance patients.

Adverse effects and compliance.

3 patients (10%) complained of mild adverse effects related to the medication after 3-5 days. One
patient belonged to Aug-group while the other 2 belonged to the Azi-group. These adverse effects
were described as mild intestinal problems of short duration. No adverse effects were reported at the
third or fourth visit. -

All patients in the Azi-group stated that they took the medication as directed, indicating good
compliance. However, 5 patients (36%) in the Aug-group recognised some mistakes, either
forgetting one or two doses (3 patients), stopping the medication due to the improvement of the

symptoms (1 patient), or taking extra doses (1 patient).

Clinical results.

Subjective clinical variables. (Table 2)

The baseline levels of pain and edema were statistically different between both groups (p<0.01).
After 3-5 days, all subjective clinical variables improved significantly, as compared to baseline,
both in the Aug-group (p<0.01) and in the Azi-group (p<0.001).

After 10-12 days, additional improvements were found in all variables, being statistically significant
when compared with baseline values in the Aug-group (p<0.01) and in the Azi-group (p<0.001).

In the fourth visit (after 30 days), 10 patients were evaluated in the Aug-group, while 9 were studied

in the Azi-group. In the Aug-group, improvements with baseline were still significant regarding
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pain, swelling and redness (p<0.01), and in the Azi-group regarding pain, swelling and edema
(p<0.01}.

Objective clinical variables. (Table 3)

No staustically sigmificant differences between the groups were found at baseline regarding
objective clinical variables. ‘
After 3-5 days, in the Aug-group, bleeding decreased significantly (p<0.01), while no significant
reductions were calculated for suppuration and probing pocket depth. Mobility and
lymphadenopathy showed no changes. In the Azi-group, the reduction in pocket depth was
significant (p<0.01), but improvements in bleeding and suppuration were not significant.
Lymphadenopathy was no longer detected and mobility did not show any change. No differences in
the improvements were found between treatment groups.

No additional changes in Aug-group were found in the percentage of bleeding or suppuration,
between the second and the third visit (10-12 days). However, the additional reduction in probing
depth demonstrated statistical significance (p<0.01) when compared to baseline. In the Azi-group,
suppuration was reduced significantly with baseline (p<0.001), and bleeding increased when
compared to the second visit. There was an additional reduction in probing pocket depth. Again, no
significant differences were found between treatment groups in this visit. ‘

At the fourth visit (30 days), after mechanical therapy, in the Aug-group additional no significant
improvements were found in probing depth, bleeding and suppuration. In the Azi-group, probing
depth demonstrated a significant improvement when compared with baseline (p<0.01). At this visit,
again differences between groups were not significant, but a tendency (p=0.01) towards a higher
reduction in probing pocket depth was calculated for the Azi-group.

An examplie of the healing of an abscess, in the Azi-group, is shown in Figure 1.

Microbiological results.

Total counts. (Table 4)

In the Azi-group, the mean total counts were reduced by five times at 3-5 days (p<0.01). At the
third visit a slight rebound occurred, and only showed minor changes after the third visit. In the
Aug-group, at baseline, the mean total counts were lower than in the Azi-group (NS) and no change
was detected at the second visit. However, a continuous decrease occurred, being statistically
significant with baseline at the fourth visit (p=0.01). No differences were found between groups,
although the reductions between baseline and the fourth visit showed a tendency towards a better

response in the Aug-group (p=0.05).
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Mean number of detected periodontal pathogens. (Table 4)

In the Azi-group the mean number of periodontal pathogens was reduced after 3-5 days (p<0.01). A
further reduction was found at the third visit (p<0.01). However, there was a clear rebound between
the third and the fourth visit.

In the Aug-group the mean number of periodontal pathogens at baseline was smaller than in the
Azi-group. The number of pathogens was reduced at the second and third visit. Then a rebound

occurred, but none of the changes reached the level of significance.

Prevalences and proportions of studied pathogens. (Table 4)

The Azi-group showed high initial prevalence for P. gingivalis, P. intermedia, B. forsythus, P.
micros, and F. nucleatum, with the first two bacterial species representing more than 10% of the
total flora in positives sites (together with P. melaninogenica).

After 3-5 days of treatment, prevalences and propotions of total flora were drastically reduced,
especially for P. intermedia (p<0.01) and B. forsythus (p<0.05). However, F. nucleatum kept a
similar prevalence and P. gingivalis increased its proportion of total flora in positive sites The
numbers of colony forming units were clearly reduced for all studied microbial pathogens (p<0.05).
At the third visit, P. intermedia was still clearly reduced when compared to baseline prevalence
(p<0.05), while F. nucleatum showed no decrease in prevalence. Reductions in the proportion of
total flora were evaluated for P. gingivalis, P. intermedia , and B. forsythus (p<0.05). Regarding the
number of bacteria (c.fu.), P. gingivalis, P. micros, F. nucleatum, and B. forsythus were still
significantly reduced at this visit when compared with baseline (p<0.05).

At the fourth visit, prevalences of the studied pathogens increased, particularly P. micros and F.
nucleatum, while P. gingivalis kept a low frequency of detection. The proportions of total flora and

the number of ¢.f.u. for each pathogen also demonstrated a rebound.

The Aug-group showed high initial prevalence values for F. nucleatum (83%) and P. micros
(62.5%). The mean percentage of flora in positive sites was also high (>10%) for P. gingivalis, P.
micros, and P. melaninogenica.

With 3-5 days of antibiotic treatment, the prevalences, proportions of total flora, and ¢.fu., showed
reductions for most studied pathogens, specially for P.infermedia (p<0.05, except for reduction in
prevalence).

After 10-12 days, additional reductions in prevalences were observed for P.micros and
F.nucleatum. At this visit, the highest prevalence was for F.nucleatum (33%). The mean proportion

of P. micros showed an important decreased (p<0.05).

10
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In this group, all pathogen prevalences increased between the third and fourth visit, but reached

lower levels than baseline. The highest prevalence was for F.nucleatum {55.5%).

Statistically significant differences between groups were rarely found. Changes in the proportions
of flora for B. forsythus, between baseline and the third visit, were significantly better in the Azi-
group (p<0.05) due to a large increase in the Aug-group. Improvements in c.fu. of P. intermedia

between baseline and the second visit, were also significantly better for the Azi-group (p<0.05).

Clinical laboratory results,

Blood and urine samples were processed, and results for each studied laboratory parameter in each
visit (before and after antibiotic consumption) are shown in Table 5. A decrease (NS) in the
absolute number of leukocytes was seen, with a concomitant increase in the mean number (NS) and
proportion (p<0.001) of lymphocytes, and a significant decrease in the number (NS) and percentage
{(p<0.05) of neutrophils. Minor changes were noted for other variables, but these remained within

normal ranges.

Antibiotic susceptibilities.

Different bacterial strains, isolated from periodontal abscesses, were tested for antibiotic
susceptibility by means of the Spiral Gradient Endpoint system (see Table 6). MIC values for
amoxicillin/clavulanate were relatively consistent, and always below the threshold of the proposed
breakpoint (8 pg/ml). However, some strains of P. gingivalis and F. nucleatum showed high MIC
values, i.e. values higher than 2 ug/ml were detected for 3 strains of 7. nucleatum and for 13 strains
of P. gingivalis. N

Azithromycin demonstrated more variability. Most MIC values for P. micros, P. gingivalis, and P.
intermedia showed susceptibility, however 2-3 strains in each group demonstrated resistance. F.
nucleatum gave intermediate results, with 9 strains showing MIC values lower than 2 pg/ml, and

the other 7 strains higher values. P. melaninogenica and C. rectus can be considered resistant.

Discussion. .

Different therapeutic alternatives have been proposed for the treatment of the periodontal abscess.
Among these, incision and drainage, scaling and root planing, and different antibiotics, have been
proposed as sole therapies or in different combinations. However, none of these have enough
scientific support to be recommended as an evidence-based therapy. In the present study, we have
used systemic antibiotics as the only initial therapy, in order to avoid the confounding effect of

mechanical therapy (either drainage or scaling); but the need of debridement should not be

Il
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underestimated, so we have included a delayed debridement of the abscess area as part of our

treatment protocol.

In the selection of the antibiotic, the American Academy of Periodontology included amoxicillin
and azithromycin as recommended antibiotics in the treatment of acute periodontal abscesses
(American Academy of Periodontology, 1996).

The drug chosen as control was amoxicillin/clavulanate. Although B-lactam drugs are by far the
most popular in the treatment of oral infections, including the treatment of abscesses (Genco, 1991,
Lewis et al. 1990), a 38.4% of prevalence of B-lactamase producing bacteria has been reported in
abscesses in the oral cavity, including periodontal abscesses {Lewis et al. 1995).
Amoxicillin/clavulanate has been studied as an adjunct to mechanical periodontal therapy in the
treatment of refractory periodontitis (Magnusson et al. 1994), and in the treatment of progressive
adult periodontitis (Abu Fanas et al. 1991, Haffajee et al. 1995; Vallcorba et al. 1989),
demonstrating an improved outcome in the patients using this antibiotic, although definitive
conclusions could not be drawn (van Winkelhoff et al. 1996). In the treatment of acute dental
conditions (dentoalveolar abscesses), Augmentin® has also been studied (Lewis et al. 1993). In all
the studies where antimicrobial susceptibilities were assessed, almost no resistance was reported
(Lewis et al. 1993; Vallcorba et al. 1989) and the use of the drug did not increase the MIC values
(Abu Fanas et al. 1991).

The antibiotic chosen as experimental was a macrolide, azithromycin. This antibiotic, due to its
unique pharmacological properties, offers clear advantages, particularly its very high tissue
concentrations with low plasma levels. In fact, tissue concentrations can exceed serum
concentrations by as much as 100-fold (Lode, 1991). Concentration in gingival tissues 12 hours
after the last dose are 6.47 mg/kg; while in plasma are 0.33 mg/l, representing a 20-fold increase in
these tissues (Malizia et al. 1997). This high tissue concentration of antibiotic is due to diffusion of
the drug in cells such as macrophages (Lode, 1991; McDonald & Pruul, 1991), pelymorphonuclear
leucocytes (Lode, 1991), and fibroblasts (McDonald & Pruul, 1991). This pharmacynetic properties
permits the administration of azithromycin with only 3 intakes in 3 consecutive days, explained by
the maintenance of high tissue levels for several days (Karma et al. 1991; Lode, 1991).

However, the use of azithromycin in oral infections has been scarcely studied. Lo Bue et al. (1993)
compared the effect of azithromycin versus spiramycin in the treatment of acute oral infections in
conjunction with surgery. Azithromycin showed a more rapid resolution of the symptoms (pain,
swelling) and a better activity in vivo against anaerobic bacteria. Azithromycin has also been tested

as an adjunct to scaling and root planing in the treatment of adult periodontitis, in a double-blind,
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placebo-controlled study (Sefton et al. 1996a; Sefton et al. 1996b). In this study, the azithromycin

group showed better clinical (Sefton et al. 1996b) and microbiological (Sefton et al. 1996a) results

than the placebo. However, these statistically significant differences disappeared after 22 weeks.

The present study has demonstrated that the infectious process in an acute periodontal abscess can
be controlled by means of systemic antibiotics without prior debridement. The short-term clinical
outcome with the use of both antibiotics regimes was successful. We attained a rapid control of the
pain levels; significant reductions in edema, redness, and swelling, suppuration was almost
eradicated, bleeding significantly reduced; and reductions in probing pocket depth ranged from 1.72
mm (Aug-group) to 1.93 mm (Azi-group).

Short-term microbiological results were also clearly significant. The total flora was reduced, as well
as the number of selected pathogens. The presence of these pathogens decreased significantly in
both groups, as well as their number (c.fu.) and relative proportions (% of the total flora). In both
the clinical and microbiological outcome vaniables studied, the efficacy of both antibiotic regimes
was very similar. Although slightly better outcomes were obtained with azithromyzin (probing
depth reduction, total flora reduction), they can be considered as clinically irrelevant and probably

due to differences in baseline.

The resuits obtained in this study are difficult to compare with similar studies, since scientific
information regarding the treatment of the periodontal abscess is scarce. Most of the data available
come from case reports and clinical opinion (Abrams et al. 1992; Abrams & Kopczyk, 1983; Dello
Russo, 1985; Emslie, 1978; Fine, 1994; Goose, 1981; Haney et al. 1992, Ishikawa et al. 1996,
Palmer, 1984; Pini Prato et al. 1988). There are only 3 studies where outcome measurements after a
proposed therapy have been evaluated. Quteish-Taani (1996) proposed a combination of access flap
‘and irrigation with doxycycline, and reported that it was successful in more than 50 patients,
although no data was provided in the article. Smith & Davies (1986) studied 62 abscesses in 55
patients. Their proposed treatment included incision, drainage and metronidazole (200 mg, tid, five
days) and after the acute phase, regular periodontal treatment. Fourteen of the 22 teeth with
abscesses had to be extracted during the following three years, and tooth survival was the only
studied parameter. There is only one study that has evaluated the clinical and microbiological
response of periodontal abscesses after treatment (Hafstrom et al. 1994). The treatment was
drainage, irrigation, and supragingival debridement, together with systemic tetracycline therapy for
two weeks. Patients were evaluated clinically after 7, 42 and 180 days, and microbiologically after
42 and 180 days. After 7 days, suppuration was reduced from 68% to 26% and bleeding improved

from 100% to 79%. This results are very similar to what we have reported in our study, although we
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found a faster healing, based on the lower percentages of suppuration and bleeding obtained in the
second and third visits. Regarding probing pocket depth reductions, Hafstrém reported a reduction
from 8.1 mm to 6.6 mm, which is less than that achieved in our study. However, comparison of the
1 month results shows that the improvements in suppuration and probing pocket depth are similar,
although a better healing has been reported in our study regarding bleeding on probing (the initial
100% in both studies was reduced to 44-30% in the present study, versus 68% in Hafstrom's).
Microbiologically, the results of both studies are also similar. Changes in the presence of
periodontal pathogens were small for F.nucleatum and C.rectus, in both works, while P. gingivalis

and P. intermedia were clearly reduced.

This study agrees with Hafstrom’s work that a periodontal abscess can be successfully treated, at
least in a short-term basis, with limited or delayed debridement. However, the importance of the a
through debridement in the treatment of periodontal abscesses should not be forgotten, since this
will entail the treatment of the source of infection. More studies are needed to compare different

treatments for periodontal abscesses, including debridement as one of the therapies.

Within the limitations of this short-term, open parallel longitudinal clinical study, it can be
concluded that both antibiotic regimes were effective in the acute treatment of periodontal abscesses
in periodontitis patients. Azithromycin has shown similar clinical and microbiological effectiveness
than amoxicillin/clavulanate, however due to its easier administration, it shows an improvement in
compliance. This study demonstrates that this therapeutic approach is effective in the treatment of

acute periddontal abscesses.
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Table 1. Age and sex distribution,

and periodontal status in treatment groups.

AZl-group AUG-group Total
Number of patients ' 15 14 29
Mean age 48 48 48
[Range age 26-65 36-64 26-65
% females 53% 64% 59%
Periodontal status
Untreated 11 7 18
Post-scaling 0 4 4
In Maintenance 4 3 7
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Table 2. Comparative clinical outcome in both treatment groups regarding subjective
clinical variables: pain, swelling, edema, and redness *.

AUG-group I AZl-group
Baseline | 3-5 days | 10-12days | 30 days Baseline | 3-5 days; 10-12days| 30 days
I PAIN 439 09 099 09 ousevere 0P 09 | 099 | 09
21 7 0 10 |%moderate| 60 0 0 0
14 21 0 0 %mild 40 20 7 11
21 71 100 90 Yoabsent 0 80 93 89
SWELLING 50 0% 0° 09 Y%severe 47 0° 0° 09 |
- 43 36 7 0 %moderate 47 20 0 0
7 14 21 10 %mild 7 53 | 33 1
0 50 T 90 %%eabsent 0 27 67 89
EDEMA | 507 0% 0% 0 %severe | 207 | 09 0° 0
21 21 0 0 %moderate 80 20 0 0
29 50 29 20 %mild 0 67 47 22
0 29 71 80 %absent 0 I3 53 78
| REDNESS | 50 09 09 09 | Y%severe | 33 0° [ 0° 0
14 21 0 10 | %moderate 53 13 0 0
36 57 57 10 Y%mild 13 53 47 33
0 21 43 80 | %absent 0 33 | s3 67

* Statistic tests.
Fisher's Exact Test, for intergroup comparison:

® n<0.01, between groups in the baseline distribution.

® p<0.01, between groups in the changes of each visit as compared with baseline.
Wilcoxon Signed Ranks Test, for intra-group comparison:
9 p<0.01, with baseline, in each group.

) p<0.001, with baseline, in each group.
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Table 3. Comparative clinical outcome in both treatment groups regarding
mean probing pocket depth, and prevalence of bleeding and suppuration on
probing, lymphadenopathy and tooth mobility, in each visit.

Mean Probing AUG-group
Pocket Depth (SD) AZl-group
%Bleeding on AUG-group
Probing AZl-group
%Suppuration on AUG-group
Probing AZ]l-group
%Lymphadenopathy AUG-group
AZl-group
%Tooth mobility AUG-group
AZl-group

Statistic tests.
For probing pocket depth:

Baseline

6.93(2.2) 6.43(2.9)
76(20) 64(26)7

100%
100%

57%
73%

0%
20%

86%
73%

3-5 days

43% ¥
60%

7%
27% %

0%
0%

85%
73%

10-12 days
5.21(1.8)¥
5.67(2.0)

43%
73%

7%
0% ?

0%
0%

78%
53%

Wilcoxon Signed Ranks Test, for intra and inter-group comparison.

For bleeding, suppuration, lymphadenopathy and tooth mobility:

McNemar test, for intra-group comparison of the changes with baseline.

Pearsson and Fisher's Exact Test, for inter-group comparison.

2 p<0.01
® p<0.001

30 days
478 (1.6)
4.89(1.8)%

30%
44%

0%
0%

0%
0%

60%
77%
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Table 4. Comparative microbiological outcome in both treatment groups regarding
Prevalence, proportions of total flora and log of ufc for each selected pathogen.

AUG-group AZ]-group
Baseline 3-Sdays 10-12days 30 days Baseline 3-5days 10-12days 30 days
Total cfu 6.4x10° 6.9x10* 2.8x10° 1.6x10°®  Mean 1.4x10° 29x10°% 4.38x10° 6.9x10°
n. pathogens 2.3 1.5 1.1 1.9 Mean 34 14 1.0% 1.8
P gingivalis 333% 15.4% 83%  222% Prevalence? 66.7% 28.6% 154%  12.5%

189%  1.9% 1.7% 31% Proportion® 11.0% 187% 02%Y  45%
1.64 0.57 0.32 099 meanlogcfu 2.99 1.16%  043% 0.47

P.intermedia 500% 7.7% 16.7%  444% Prevalence 75.0% 00%2 7.7%%  25.0%
46% 19%%Y  29% 16%  Proportion 11.0% 00%% 03%% 62%
194 03599 075 1.15 meanlogcfu 321 000 0.8 1.24

P.melaninogenica 8.3%  15.4% 16.7%  222% Prevalence 25.0% 14.3% 0.0% 0.0%
179%  3.3% 0.8% 0.5% . Proportion 14.8%  0.8% 0.0% 0.0%

0.18 0.03 0.01 0.01 meanlog<fi 0.15 0.01 0.00 0.00

B forsvthus 250% 125%  125% 400% Prevalence 66.7% 00%Y 00%  20.0%
33%  04% 13.7%° 1.1% Proportion 3.7% 00%* 00%° ® 20%
1.00 0.47 0.77 1.61 meanlog<cfu 285 000 0.00? 0.88

P.micros 62.5% 62.5% 25.0% 200%  Prevalence 77.3% 40.0% 22.2% 80.0%

133% 28%  28%% 01% Proportion 65%  64%  31.7%  103%
2.57 2.40 0.79 047 meanlogcfu 3.41 1299  085% 3.62

C.rectus 0.0% 15.4% 8.3% 11.1%  Prevalence 8.3% 7.1% 7.7% 0.0%
0.0% 0.8% 15.3% 5.5% Proportion 0.7% 4.7% 0.3% 0.0%
0 03 0.45 0.3  meanlog<fu 0.2 0.3 0.25 0
Fonucleatum 833% 53.8% 33.3% 55,6%  Prevalence 58,3% 57.1% 53,8% 75.0%
3.3% 4.3% 3.0% 2.7%  Proportion 1.5% 0.7% 1.2% 5.4%
2.85 1.74 0.82 120 - meanlogcfu 205 156% 166Y 2.94

Statistic tests (see Data analyses).

*) p<0.05 with baseline, in each group.

®) p<0.01 with baseline, in each group.

©) p<0.05 between groups in the changes with baseline.

9 Percentage of samples positive for each pathogen.

*) Mean proportion-of total flora, in positive samples for each pathogen.
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Table 5. Laboratory values: comparison before and after antibiotic intake.

Normal range | Mean 1st visit | Mean 3rd visit |%out of range *| t test ™

B Blood samples Male |Female| Male |Female| Male |Female| Visit 1| Visit 3 | p-value

Erythrocytes (10°/mm’) 45-63|42-54] 505 | 4.73 | 491 | 4.62 | 5.0% | 0.0% | 0.0046
Hematocrit (%) 738-52 | 36-46 |45.88 | 42.12 | 44.29 | 40.64 | 5.0% | 53% | 0.049
Hemoglobin(g/dl) 14-18 | 12-16 {1596 | 14.37 {1547 | I14.14 {10.0%| 53% | 0.011

Blood Normal Mean Mean  |%out of range | ttest®

samples range 1st visit 3rd visit Visit 1 | Visit 3 | p-value
Leucocytes (/mm’) 4800-9000 8368.00 7856.67 |31.6%|278% | N.S.
Mean Corpuscular Volume 80-94 91.08 90.94 25.0% 1 26.3% | N.S.
Mean Corpuscular Hemoglobin 26-32 3047 30.59 105%1158% | NS
M.C.H. Concentration 32-36 33.96 3378 | 53% | 00% | NS
Platelets (10>/mm’) 140-440 274333 267733 | 0.0% | 00% | N.S.
Neutrophils (%) 40-70 61.79 55.65 |200%| 5.3% | 0.003

Lymphocytes (%) 20-35 30.04 36.55 25.0% | 57.9% | 0.0006 |
Eosinophils (%) 0-3 1.75 1.84 00% | 0.0% | NS.
Monocytes (%) 2-8 5.96 585 100%| 53% | NS,
Basophils (%) <9 0.75 0.70 0.0% | 0.0% N.S.
Sickles (%) 0-1 1.00 1.25 0.0% | 53% N.S.
Neutrophils (n) 2500-5300 | 5294 4481 421%]222%| NS. |

Lymphocytes (n) 1000-3000 | 2417 2755 10.5% | 333% | N.S.
Eosinophils {n) 0-300 129 119 0.0% | 0.0% N.S.
Monacytes (n) 50-650 | 483 464 21.1%| 16.7% | NS.

Urine Normal Mean Mean %out of range *| t test

samples range 1st visit 3rd visit Visit 1| Visit 3 | p-value
Urine density 1000-1030 1.02 1.02 0.0% | 0.0% | N.S.
Urine pH 5-8.5 5.48 5.68 0.0% | 0.0% N.S.

@ 04 of patients with values over the maximun of the normal range.

*) paired t test.
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Table 6. Antibiotic susceptibility results for studied pathogens.

AMOXICILLIN/CLAVULANATE: breakpoint 8 png/ml.

Number of strains

Species Tested
P.melaninogenica 6
P.gingivalis 27
P.intermedia 11
F.nucleatum 11
Crectus 5
P.micros 12

AZITHROMYCIN: breakpoint 4 pg/ml.

Resistant ¥

0

o O ©C O O

Number of strains

Species Tested
P.melaninogenica 5
P.gingivalis 20
P.intermedia 12
F.nucleatum 16
C.rectus 6
P.micros 10

*MIC value higher than the proposed breakpoint.
DMIC, discrete minimum inhibitory concentration.

Resistant

3

2
3
3
3
3

MICS0
0.3827
1.647
0.2613
1.224
0.7612
0.3607

MICS0
7
0.5545
0.1756
1.588
6.259
0.5563

GMIC, gradient minimum inhibitory concentration (conventional).

MIC90
0.5586
3.403
0.3123
3.496
1.0584
0.5282

MIC90
10.198
4.0301
9.0736
3.6014
12.17
8.9992

Range (DMIC)
min max
0.2675 0.6246
00952 4705
0.136 04374
0.0781 5.298
03123 1.224

02187 0.6443

Range (DMIC)

min Max
2.095 1233
0.021 6.57
0.0309 12.38
0.1567 10.23
0.2292 12.42
022 21.88

Range (GMIC)
min max
025 1
0.125 4
0.125 05
0.125
0.5
0.125 0.5
Range (GMIC)
Min max
2 16
0.0156 8
00313 16
0.25 16
0.25 4
0.0313 32
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The Periodontal Abscess.

II. Short-term clinical and microbiological efficacy of two systemic antibiotics
regimes.
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Figure 1a. Response to systemic antibiotic therapy: baseline.

Figure 1b. Response to systemic antibiotic therapy: 3-5 days.
Figure Ic. Response to systemic antibiotic therapy: 10-12 days.
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Figurc 1a, Response to systemic antibiotic therapy: baseline,

Figure 1. Response to systemic antibiotic therapy: 3-5 days.
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Figure 1c. Response to systemic antibiotic therapy: 10-12 days




ARTICULO ORIGINAL 4,
Sanz, M., Herrera, D., van Winkelhoff, AJ., Dellemijn-Kippuw, N., Simén, R, Winkel, EG.
“Prevalence of putative periodontal bacteria in the subgingival microflora of adult
periodontitis patients. A comparison between Spain and The Netherlands”.

FEuropean Journal of Oral Sciences (enviado para publicacion).

Resumen.

Obietivo. El objetivo de este estudio fue comparar la microfiora subgingival de dos
poblaciones diferentes de pacientes, siguiendo métodos clinicos y bacteriologicos idénticos.
Material v M¢étodos. Se seleccionaron consecutivamente pacientes con diagnostico de
periodontitis del adulto, y se recopilé informacion sobre sus enfermedades sistémicas,
medicaciones, historia del uso de antibidticos y habito de fumar. Se tomaron muestras
microbiologicas de las cuatro localizaciones mas profundas con sangrado, una por cuadrante,
y se evaluaron variables clinicas en esas localizaciones. Las muestras se inocularon en placas
de agar-sangre, para la determinacion de los recuentos anaerobios totales y la identificacion
de patogenos bacterianos especificos, y sobre TSBV y McConkey para el aislamiento de A.
actinomycetemcomitans y bacilos entéricos, respectivamente. Se realizd un estudio de
calibracion de manera previa al estudio.

Resultados. El estudio incluyo a 31 pacientes en Espafia y a 30 en Holanda. Ambos grupos
mostraron caracteristicas similares, con edades y sexos comparables, mientras que el habito
de fumar mostraba diferencias significativas (p<0.05). Las variables clinicas periodontales
también indicaron caracteristicas similares en ambos grupos. A. actinomycetemcomitans fue
significativamente mas prevalente (23.3% frente a 3.2%) en el grupo holandés (p=0.002),
mientras P. gingivalis era significativamente mas prevalente (64.5% frente a 36.7%) en el
grupo espafiol (p=0.029). B. forsythus y la mayoria de patdégenos periodontales comensales
demostraron prevalencias similares, excepto P. micros que fue significativamente mas
frecuente ér?el grupo holandés (96.7% frente a 74.2%).

Conclusiones. La flora del grupo espafiol se caracterizd por una alta prevalencia de P.
gingivalis y baja de A. actinomycetemcomitans, mientras que la flora del grupo holandés

estaba caracterizada por una alta prevalencia de A. actinomycetemcomitans y P. micros.
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Prevalence of putative periodontal pathogens in the subgingival microflora of adult patients

with periodontitis. A comparison between Spain and The Netherlands.

Abstract.

The purpose of this study was to compare the subgingival microflora of two distinct patient populations, using
identical clinical and bacteriological methods. Patients with a diagnosis of adult periodontitis were consecutively
selected and information on current systemic disorders, current medications, history of use of antibiotics and
smoking habits were recorded. Microbiological samples were taken from the deepest four sites with bleeding,
one per quadrant, and clinicai variables from these sites were recorded. The samples were plated on blood agar
plates. for the determination of the total anaerobic counts and identification of specific bacterial pathogens, and
on TSBV and McConkey for isolation of 4. actinomycetemcomitans and enteric rods, respectively. A calibration
test prior to the study was also performed. 31 patients in Spain and 30 patients in The Netherlands were
involved. Both patient groups showed similar characteristics with comparable mean age and gender, while the
smoking habits were different between both patient samples (p<0.05). The periodontal clinical variables showed
similar characteristics between both groups. A. actinomycetemcomitans was significantly more prevalent (23.3%
vs. 3.2%) in the Ned group (p=0.002), while P. gingivalis was significantly more prevalent (64.5% vs. 36.7%) in
the Spa group (p=0.029). B. forsythus and most commensal periodontal pathogens showed similar prevalences,
except P. micros that was significantly more frequent in the Ned group (96. 7% vs. 74.2%). As conclusions. the
flora from the Spanish group was characterised by a high prevalence of P. gingivalis and low of A.
actinomyeetemcomitans, while the flora from the Dutch group is characterised by a high prevalence of 4.

actinomycetemcomitans and P. micros.
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Prevalence of putative periodontal pathogens in the subgingival microflora of adult

patients with periodontitis. A comparison between Spain and The Netherlands.

Introduction

Bacteria inhabit the oral cavity from birth to death. They colonise the soft tissues,
including the gingiva, cheeks and tongue. Bacteria also colonise teeth both above and below
the gingival margin. It is estimated that over 400 different species are capable of colonising
the mouth and any individual may harbour 150 or more different species at a given time (-1).
Counts in subgingival sites range from about 10° in healthy shallow sulei to more than 10® in
deep periodontal pockets (1). However only a limited number of these bacteria have been
associated etiologically to periodontitis. Evidence for aetiology has been based on the
fulfilment of several criteria defined by SOCRANSKY et al. (2) and include: association,
elimination, host response, virulence factors, animal studies and risk assessment. Strong
evidence for an etiological role in progression has been demonstrated with Actinobacilius
actinomycetemcomitans, Porphyromonas gingivalis and Bacteroides forsythus. However, for
Campylobacter rectus, Eubacterium nodatum, F usobacterium nucleatum, Prevotella
intermedia/nigrescens, Peptostreptococcus micros, Streptococcus intermedius, and
Treponema denticola only moderate evidence is available. Initial évidence is available for
FEikenella corrodens, enteric rods, Pseudomonas sp., Selenomonas sp., Staphylococcus sp. and
yeasts (3). Once this evidence for aetiology is confirmed, the detection of these periodontal
pathogens would aid in the selection of a more targeted therapy for the treatment of
periodontitis. This will be particularly useful in patients for whom the outcome of the
standard mechanical therapy is not predictable (early onset periodontitis) or in whom this

conventional periodontal mode of therapy fails (refractory periodontitis) (4-6).

If microbial diagnosis is used for targeting the therapy and for evaluation of treatment
outcomes, clinicians should have a clear idea of the prevalence of these putative pathogens in
both health and disease. For more than 20 years multiple studies, mainly using cultural
analysis, have tried to associate the presence of different putative pathogens with disease
status, showing a wide variety of results in different populations and in different
environments. Table 1 shows the prevalence of selected putative bacterial pathogens in the
subgingival microflora of periodontitis patients from different populations and countries.
Only studies were selected where the microbial analysis was done by means of anaerobic

culturing and where the population sampled was untreated or in non-responding sites. Table 2
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describes the differences in the population sampled, disease status and sampling
methodology. From these studies we can summarise that the prevalence of specific putative
periodontal pathogens varies between individuals from the same environment and between

different countries.

.Regarding true periodontal pathogens, the prevalence of A. actinomycetemcomitans in
adult periodontitis varies between 20-40% in most studies (7-1 1; 11-18), although both higher
and lower prevalence has been reported (19-23). The mean proportton of this bacteria in the
total subgingival flora in positive sites is usually low {<2.5%) (10-12, 14, 17). These studies
show that the presence of A. actinomycetemcomitans in periodontitis patients does not follow
a geographical pattern, although Asian populations seem to demonstrate a lower prevalence.
The prevalence of P. gingivalis even shows more variability. 11 studies have reported
prevalences ranging between 27-51% (8, 11, 13, 14, 16, 19, 21-24), but both higher (7, 9-12,
20) and lower prevalence have been reported (14, 15). The mean percentage of the total flora
in positive sites usually ranges between 15-30% in most studies (9, 11, 12, 14, 16, 19). Again
these studies show that the presence of these bacteria demonstrate a great variability, but
without showing a clear geographical pattern. B. forsythus has not been studied so
extensively. Prevalence between 60-67.5% has been reported in USA (25) and in Europe (20).
Although both higher (9) and lower (7) percentages have been reported.

The rest of the putative peniodontal pathogens with a less strong etiological association
to periodontitis have demonstrated even more variability. Some of these bacteria are almost
always present, such as F. nucleatum, P. micros, C. recta and P. intermedia, although their
relative percentage in the subgingival microflora is usually low. The high prevalence of these
species have made some authors to consider them as true commensal bacteria, which will

only cause disease when their relative number increases.

Enteric rods, Staphylococci and yeast‘ are not usually found in the subgingival
microflora or in very low numbers, except in specific populations, such as in studies in The
Dominican Republic (24), Sudan (11), and Rumania (12) where their prevalence has been
found very high (>60%). These bacteria are considered superinfecting organisms, which will
only grow in specific environmental conditions or patient populations (immunodeficient,

undernourished, previous antibiotic medications, etc.)
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As can be seen in Table 2, most of these studies are cross-sectional and different
populations and different bacteriological methods have been used. Therefore, direct
associations and comparisons are difficult. It is still not clear if geographical differences
condition for different subgingival microflora in periodontitis or if the high variability
reported is the consequence of using different sample populations and different
bactériologica] methods and growing conditions. Very few studies have compared directly
the prevalence of periodontal pathogens in two distinct populations, using the same |
microbiological methods and conditions. In one study, comparing Sudanese with Norwegian
periodontitis patients, differences in transportation time could account for most of the
differences reported (11). When comparing Chinese patients living in the USA, with matched
American patients (26), no differences were found in their subgingival microflora, with the
exception of a higher prevalence of A. actinomycetemcomitans in the American group.
However, in this study, the limited number of patients and pathogens evaluated (black-
pigmented Bacteroides, Fusobacterium sp. and A. actinomycetemcomitans) may limit the

value of these results. -

Therefore, studies with simuitaneous comparison of two distinct populations using
identical methodology are needed in order to find out if there are differences in the
subgingival microflora composition between subjects from different geographical locations
and environments. One possible consequence of true geographical differences in the
prevalence of periodontal pathogens would be a different therapy approach, especially in

relation to antibiotic therapy.

The purpose of this investigation was to study the subgingival microflora of two
distinct patient populations, both demonstrating moderate to severe periodontitis, one in the

Netherlands and one Spain, using identical clinical and bacteriological methods.

Material and Methods

Patients

Patients with a diagnosis of adult periodontitis were consecutively selected to
participate in this study from those attending the graduate periodontal clinics in the Faculty of
Odontology, University Complutense of Madrid (Spanish population) and in the Clinic of
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Periodontology — Amsterdam (Dutch population). Both patient populations met with the
following entrance criteria. a) age > 25 years; b) 3 or more teeth in each quadrant of the
dentition with at least one site per quadrant with a probing pocket depth = 5 mm and with
bleeding on probing; c) radiographic evidence of alveolar bone loss in each quadrant of the
dentition. Patients were excluded from the study if they: a) had a history of previous
periodontal treatment; b) had used systemic or topical antimicrobial therapy 4 weeks prior to

the study and ¢) were pregnant.

At baseline, information on current systemic disorders, current medications, history of
use of antibiotics and smoking habits were recorded. The habit of tobacco smoking was
recorded as. never smoked (0), former smoker > 1 year ago (1), former smoker < 1 year ago

(2), current smoker 1-10 cigarettes/day (3) and current smoker > 10 cigarettes/day (4).

Microbiological sampling

On the basis of a full mouth periodontal examination and on radiographs of the dentition,
the deepest bleeding pocket (mm) with the maximum amount of clinical attachment loss
(mm) in each quadrant of the dentition was selected and was used as experimental site. At
these sites, supragingival plaque accumulation (P10, P11), bleeding on probing (BI0, Bl1) and
suppuration (SI0, SI1} were determined. After careful removal of supragingival plaque
deposits and isolation of the sampling sites cotton rolls and gentle air-drying, two sterile paper
points (Fine, West Palm Beach, and U.S.A.) were inserted consecutively into the depth of the
pocket and left in place for 10 seconds. Paper points from all four selected periodontal sites
were pooled in 2.0 ml of reduced transport fluid (RTF) (27). Samples were stored at 4° C and

processed within 2 hours after sampling.

Microbiological methodology

Paper point samples were vortexed for 30 seconds and 10-fold senally diluted in RTF.
A 100 pL of each dilution was plated on non-selective blood agar medium (Oxoid no 2;
Oxoid Ltd., Basingstoke, England), supplemented with 5% horse blood, haemin (5 ng/L) and
menadione (1 pg/L) for the determination of the total anaerobic counts and identification of
specific bacterial pathogens. Samples were also plated on trypticase soy serum-bacitracin-
vancomycin plates (TSBV) (28) for the seledtive isolation and counting of A.
actinomycetemcomitans, and on McConkey agar plates for the isolation of enteric rods and

pseudomonads.
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Blood agar plates were examined after 7 and 14 days of anaerobic incubation (80%
Na, 10% Ha, 10% CO, at 37°C), TSBV plates after 3-5 days of incubation at 37°C in air with
5% CO;; and McConkey plates after 2-3 days of aerobic incubation at 37°C.

Total anaerobic microbial counts were evaluated on blood agar plates. Presence and
numbers of the putative periodontal pathogens P. gingivalis, P. intermedia, B. forsythus, P.
micros, C. rectus, and F. nucleatum were determined on the anaerobic non-selective blood
agar plates. Identification of the selected bacterial species was based on Gram stain and cell
morphology, aerotolerance, production of catalase and then confirmed using different
standard biochemical tests (Rapid ID 32A, BioMerieux, SA France) {29, 30). Colonies were
counted and the percentage of the total flora for each pathogen was calculated. Total counts of
A. actinomycetemcomitans were performed on TSBYV plates. Identification of this bacterial
species was based on its typical colony morphology (star-like inner structure), a positive
catalase reaction and a set of specific enzymes (APIZYM, BioMerieux, France) (31).
Colonies from McConkey plates were identified based on the reaction profile of the API 20 E.

Microbiological control procedures

Laboratories in Spain and The Netheriands used identical microbiological protocols,
~ such as preparing the transport fluid and isolation media. A calibration test prior to the study
was performed. Four pooled samples from four deepened periodontal pockets from four
untreated adult periodontitis patients were taken in the Department of Periodontology, Faculty
of Odontology of Madrid, Spain. The samples, taken with four paper points per site, were
split in two in RTF, and the cooled samples (< 10° C) were send to The Netherlands within 24
hours. During this time, the samples in Madnd were kept at 4° C. Upon arrival in The
Netherlands; the samples were processed in both countries as described previously. The
percentages of microflora for each tested pathoéen obtained in each laboratory were
compared, representing a total of 32 pairs. The analysis of these comparisons showed that no
significant differences in both the frequency of detection (Chi-square p-value=0.80) and the
proportions of total microflora (paired t-test p-value=0.10) were found between the 32 pairs

for every tested pathogen.

Data analyses
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Clinical variables: local clinical variables of the sampling sites values were averaged
(probing pocket depth and clinical attachment level), or expressed as percentage of positive
sites (plaque, bleeding on probing, suppuration), within each patient. Continuous data from
both patient groups were compared using a Student t test for 2 independent samples.

Microbiological variables. the mean number of bacteria (expressed in total
CFU/sample) and the standard deviation were calculated for each species, and data between
both patient populations was compared using the Student t test for 2 independent samples.

The Chi-square test was used to assess if differences in the prevalence of the various
periodontal pathogens, between both patient groups were significant. The level of confidence

was established in 95%, and P < 0.05 was constdered statistically significant.

Results

31 patients in Spain (Spa-group) and 30 patients in The Netherlands (Ned-group) were
involved. Both patient groups showed similar characteristics with comparable mean age (43.1
versus 43 years) and gender (55% of females versus 57%). However, smoking habits were
different between both patient samples (p<0.05). The proportion of heavy smokers (> 10
cig/day) was close to 50% in both groups. The percentage of individuals smoking 1-10
cig/day was higher in the Ned-group, and the percentage non-smoking patients was higher in
the Spa-group (22,6% versus 6.7%).

The periodontal clinical variables also showed similar characteristics between both groups.
The mean probing pocket depth was 7.0 mm in the Ned-group versus 6.2 mm in the Spa-
group. The mean clinical attachment level was 8.0 m;n versus 7.0 mm, the percentage of sites
bleeding on probing was 98.3% versus 98.4% the percentage of sites with suppuration was
27.4% versus 25.8%. The Ned-group demonstrated a better level of oral hygiene when
compared with the Spa-group (45.8% of sites free of plaque versus 21.8%).

With this similar clinical conditions and identical bacteriological methods, the
prevalence of specific periodontal pathogens demonstrated significant differences between
both population samples. Table 3 shows the percentage of sites positive for the different
specific microorganisms. In the group of true periodontal pathogens 4.
actinomycetemcomitans was significantly more prevalent (23.3% vs. 3.2%) in the Ned group
(p=0.002), while P. gingivalis was significantly more prevalent (64.5% vs. 36.7%) in the Spa
group (p=0.029). B. forsythus showed similar percentages in both patient groups. In the group

of commensal periodontal pathogens, most of the species showed similar prevalences except
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P. micros that was significantly more frequent in the Ned group (96.7% vs. 74.2%). No
superinfecting organisms, including enterics, pseudomonae and Candida were detected in
both patient samples. Table 4 shows the proportion of the different pathogens in the
subgingival microflora in both samples. No significant differences were found for A.
actinomycetemcomitans representing less than 5% of the flora, the mean percentage of P.
gingivalis ranged between 20-30% and B. forsythus amounted 7%. Regarding the total

number of bacteria per sample, both populations showed similar number of bacteria (Table 5).

Discussion.

The results from this study demonstrate that two sample popuiations from different
geographical locations with similar periodontal clinical characteristics harboured a microflora
with significant qualitative different proportion of bacteria, especially those that are etiologically
relevant to the disease process. 4. actinomycetemcomitans was found in 23.3% of the samples
from Dutch patients, which is well within the range of prevalence (between 20-40%) reported in
the literature, (7-18). However, Spanish patients very seldomly harboured this bacterial species
(3.2% of the samples). The reasons for this discrepancy can not be explained by the use of
different methodologies, stnce a controlled standardised procedure was carried out between both
laboratories, and therefore must be ecological A sinﬁlar prevalence of A.
actinomycetemcomitans. in Spain has been reported by our research group (32) which indicates
that the low prevalence of this bacterial species in adult periodontitis patients may be a true
geographical trend in Spain. However, when present the proportions of A
actinomycetemcomitans. in respect to the total flora were similar between both patient

populations (< 5%) which also agree with previous published results (16, 19).

In contrast, P. gingivalis showed a higher prevalence in Spain, as compared both with
the range of prevalence reported in the literature and with the data obtained from the Dutch
patients. The presence of P. gingivalis in 36.7% of the samples from the Dutch group is in

+ accordance with the range (27-51%) reported in the literature (8, 11, 13, 14, 16, 19, 21-24).
On the contrary, the 64.5% shown in the Spanish samples is higher than the prevalence
reported by most of the studies, although is in accordance with results obtained from a
different sample in Spain (32). Similar to the results obtained with 4. actinomycetemcomitans,
the proportions of this pathogen in the total flora in positive sites were similar, showing in
both samples percentages over 20%, in accordance to what has been reportgglq\_’m other studies

©, 11, 12, 14, 16, 19). rg,i’@ 52 ap %,
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B. forsythus was found with similar frequency in both populations, and comparable
with results from other studies in the literature (20, 25). More studies are necessary to confirm

the real prevalence of this bacterial species in adult periodontitis patients.

In regards to commensal periodontal pathogens, both patient samples showed similar
proportions, except for the percentage of P. micros that was sigrﬁﬁcamly higher in the Dutch
group. P. intermedia/nigrescens showed comparable results between both groups with
percentages within the range (75-100%) of “high occurrence” studies described in the
literature (8-11, 13, 20, 21, 24). Also similar mean percentages of flora were calculated in
both populations, around 7%, which agrees with the range (2.4-7.4%) found in the reviewed
studies (10-12, 14, 16, 17, 19). F. nucleatum was detected in all samples in both populations,
which agrees with the range of prevalence described in the literature, 80-100% (9, 11, 15, 20,
24). The percentages of total flora were higher than those showed in the reviewed studies
(0.4-3.7%) (11, 12), and closer to the 13.6% reported in Greece studying rapidly progressive
periodontitis patients (9). C. rectus showed a similar presence in both patient groups, hpwever
this prevalence is much lower than the 70-100% reported in some studies (8, 9, 15, 20, 33).
However, a comparable prevalence has been reported in the USA (23), and in The Dominican
Republic {24). The reasons for these discrepancies and the relative importance of this
bacterial species in the aetiology of periodontitis are still unclear.

P. micros was significantly more prevalent in The Netherlands, confirming data from
previous studies in this country (34), and also similar to prevalence reported in Greece (9) and
The Dominican Republic (24). The percentage shown in the Spanish population is also
similar to results reported in USA (35) and in another study in Spain (32). P. micros levels
have been associated with smoking (41) and may explain in part the higher prevalence of this

bacterial species in the Dutch population.

When comparing the data from both periodontitis populations studied we can identify
two distinct patterns in their subgingival microflora. The flora from the Spanish patient group
is characterised by a high prevalence of P. gingivalis and a low prevalence of 4.
actinomycetemcomitans, while the flora from the Dutch group is characterised by a high
prevalence of A. actinomycetemcomitans and P. micros. These differences may have
therapeutic consequences mainly in what regards to the prescription of systemic antibiotics. It

further emphasises that this mode of therapy should be based on the results of local microbial

10
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testing for presence of target microorganisms, rather than in clinical criteria only. From this
study we can not elucidate if these differences have any pathogenic or therapeutic
implications, but a different geographical pattern independent from methodological aspects
has been demonstrated. Longitudinal studies with sequential microbiological monitoring are

needed in order to corroborate these differences and find out if they are clinically meaningful.
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Table 1. Results on the prevalence of periodontal pathogens reporied in studies from different countries and environments.

I | Prevalence
|Country Authors Year Ref | Aa Pg Pi Bf Pm Fn Cr Pmela Ec
Cameroon Alietal 1997 (B 28,5% 57.1% 380% 190% 28.5%

Kenya Dahlén et al 1989 (10) | 40,0%  70,0% 100,0%

Sudan Alietal 1994 (11} 28,0% 36,0% 40,0% 68,0%

China Dahién et al 1995 (8) | 200%  27.0% 93.0% 87.0% 33,0%

China Dahlén et al 1995 (8) 13,0% 40.0% 100,0% 80,0%  40,0%

Japan Hagiwara et al 1998 (22) | 143%  381% 429% 38,1% 9,5%
Greece Kamma et al 1994 (9) 20,0% 100,0% 100,0% 100,0% 100,0% 100,0% 100,0%

Italy Piccolomini et a 1997 (18) 27.0%

Norway Ali et al 1994 (1D 33.3% 86,6% 77.8% 100,0%

Rumania Alietal 1996 (12) 41,7% 75,8% 18,3% 52,8%

Sweden Dahlén& Wikstrém 1995  (13) 318,5% 314%  76,1%

Sweden Slots et al 1986 (14) 40-47% 5141% 590%

Sweden Slots et al 1986 (14) 6,1% 0,0% 60,1%

Sweden Papapanou et al 1993 (15) | 250%  140%  58,0% 80,0% 81,0% 66,0%
Switzerland** McNabb et al 1992 (20) 63,3% 66,7% 96,7% 60,0% %,7% * 70%*  80,0% 40,0%
The Netherlands van Dalen et al 1998 (34) 91,0% -

The Netherlands van der Weijen et al 1994 (i) 38,5% 429% 53,8%

The Netherlands Rodenburg et al 1990 (19) 54.0% 48 0% 63.0%

USA Rams et al 1993 (33) 8i,1%

USA Komman et al 1991 (23) 10,0%  33,0% 480% 15,09 10,0%
USA Slots et al 1990  (36) 32, 1% 45,2%

USA Chenetal 1989 (37) 100%
USA Lotufo et al 1994 (25) 67,5%

USA Rams et al 1992 (38) 62,6%

Dominican Rep. Slots ¢t al 1991 (24) 375% 750% 87.5% 100,0% 33,3%

* Prevalence of the genus. ** Immigrants from different countries.
Aa - Actinobacillus actinomycetemcomitans, Pg— Porphyromonas gingivalis, Pi - Prevotella intermedia, Bf - B. forsythus, Pm - P. nicros,

Fn - F. nucleatum, Cr—C. rectus, Ec — E. corrodens, Pmela — P. melaninogenica
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Table 2. Methodology used in studies describing the prevalence of periodontal pathogens in different countrigs.

Material Discase Status Sampling Media
Authors Country Year Ref { n age [Dx Prev.treat. sites  method transp within |general TSBV  Other
Ali et al Cameroon 1997 (M| 21 2062 |AP No 2 2pp  VGMAIH 36-40h  |BA yes yes
Dahlén et al Kenya 1989 (10)] 20 3065 |General 7 1 Ipp/ouret VGMAIIL  4/36-48h  {IBA yes no
Ali et al Sudan 1994 (1131 25 22-70 [P No ] Jpp  VGMAII 40-48h |BA yes yes
Dahlén et al China 1995 (8) | 15 5569 |General No (worst group) | tpp  VGMAII 10h BBA yes yes
Dahlén et al China 1995 (8) | 15 5569 |General No (best group) i ipp VGMAIl 10h BBA yes yes
Hagiwara Japan 1998 (2231 21 43-75 |AP Untreated 37 lpp  PRAS immed (CDC yes yes
Kamma et al Greece 1994 (9) | 10 2535 |RPP No >6m i 3pp  RTF 10min  |ETSA yes no
Piccolomini Italy 1997 (18)§ 30 na AP Untreated ? curet RTF 30min  |ETSA yes no
Ali et al Norway 1994 (11)] 18 3061 |P No 1 3Jpp  VGMAIII 24h BaA yes yes
Ali et al Rumania 1996 (12){ 36  30-68 |AP No 1 3pp  VGMAIIL  36<40h  [BA yes yes
Dahlén&Wikstrdim  Sweden 1995 (13)] 535 na |P No; various 1 Ipp  VGMAII ? BA yes yes
Slots et al Sweden 1986 {14)] 61 19-79 |P No (active) 1 pp  VGMAII ? BBA yes no
Slots et al Sweden 1986 (14)] 20 30-75 (P No (non-active) 1 3pp  VGMAII ? BBA yes no
Papapanou et &l Sweden 1993 (15)[ 192  30-65 Genemt 7 6 Ipp  VGMAII 24h BBA yes yes
McNabb et al Switzerland 1992 (20)! 30 3544 |Generml No 1 3pp RTF 15min  [TS-BA  yes no
van Dalen et al The Netherlands 1998 (34)} 123 2468 |AP No; >3m 4 2pp  RTF 24h BA no no
van der Weijenetal  The Netherlands 1994 (16)| 91 19-54 |P. 50no;41yes 4 2pp  RTF 48h BA yes no
Rodenburg et al The Netherlands 1990 (1931 138 14-70  [P.severc  No 34 2pp RTF 45min  {BA yes no
Slots et al Dominican Rep. 1991 (24)| 24 1860 P No 3 Ipp  VGMAINI  2448h |BBA yes yes
Rams et al USA 1993 (33)|1447 36-89 |AP-Ref.  Various 3 Ipp  VGMAII 48h  [BA no yes
Kornman et al USA 1991 (23); 21 na AP No 1-2 curet  VGMAIIL 29h  |TS-BA  yes yes
Chen et al USA 1989 (37| 11 3561 |AP No >6m 1 dpp  PRAS 0 TS-BA no yes
Slots et al USA 1990 (36)|3075 1293 |Ref Yes >2m 3 Ipp  VGMAII  1640h |BA yes yes
Slots et al usa 1990 (17)|1624 15-89 |P. Yes, various 3 lpp  VGMAIIl  4/24-48h |BBA yes ne
Lotufo et al usa 1994 (25)| 80 na P. ? 3 lpp  VGMAII  0-144h |BBA no no
Rams et al usa 1992 (38)| 545 36-82 |AP Most treated 3 Ipp  VGMAII 4-48h |[BBA no yes
Slots et al USA 1988 (39)| 500 na AP Most treated 3 Ipp  VGMAIIl  24-48h |EBBA yes yes
Rams et al UsA 1992 (35); 907  36-8% [AP Most treated 3 Ipp  VGMAIIl  2448h  |EBBA no no
Rams et al USA 1990 (40)| 506  36-89 AP Most treated 3 Ipp _ VGMAII  2448h IEBBA  no yes
pp. paper points. P., periodontitis. BA, blood agar. BBA, Brucella blood agar. TS-BA, tripticase soy blood agar

General. General population
Prev.treat., previous periodontal treatment. Ref., refractory periodontitis.

AP, adult periodontitis.

CDC, commercial agar.

TSBV, tripticase-serum-bacitracin-vancomicin,
TSA, tripticase soy agar. ETSA, enriched tripticase soy agar.

13
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Table 3. Prevalence of putative pericdontal pathogens in the subgingival microflora of adult patients with periodontitis.

|
A.actinomyce  P. gingivalis  P. intermedia  B. forsythus P. micros F. nucleatum C. rectus  P.melaninogeni
temcomitans ca
Spain 3,2% 64,5% 74,2% 64,5% 58,1% 100,0% 16,1% 19.4%
The Netherlands 23,3% 36,7% 90,0% 73,3% 96,7% 100,0% 36,7% 16,7%
Chi-sq. p-value 0,02 0,0296 0,1084 0,4572 0,0003 1 0,0683 0,7848
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Table 4. Comparative mean proportions of total subgingival microflora of different

periodontal pathogens in periodontitis patients Spain and in The

Netherlands.

A. actinomycetemcomitans P. gingivalis P. intermedia B. forsythus

%* Sb Max % SD Max % SD Max Y% SD Max
Spain 0,5% 0,1% 0,5% 216%  16,1% 58,0% 7.4% 6,9% 31.8% 7,3% 1% 322%
The Netherlands 3,0% 2,4% 11.2% | 286% 18,3% 71,3% 6,3% 6,9% 258% 1.7% 68% 310%

P. micros F. nucleatum C. rectus P. melaninogenica
Y% SD Max % SD Max Yo SD Max % SD Max

Spain 40% . 3.2% 12,4% 6,9% 9,7% 43,0% ,2% [,5% 8,1% 40% 20% 7.9%
The Netherlands 7,2% 7.1% 26,8% 9.3% 12,0% 56,6% 4,1% 2, 7% 8,7% 6,7%  32% 13,6%

* Mean percentage of total flora in positive sites.

SD, standard deviation.

Max, maximum.
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Table 5. Comparative mean number of total anacrobic colony forming units in subgingival plaque samples of

patients with periodontitis in Spain and in The Netherlands.

mean maximum minimum SD median
Spain 1,57x10’ 1,09x10° 5,73x10” 2,47x10’ 7,60x10°
The Netheriands 1;34x10’ 4,60x10’ 1,10x10° 1,15x107 9,30x10°
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Resumen.

Objetivo. El uso muy extendido de antibioticos para profilaxis y para el tratamiento de
infecciones bacterianas ha conducido a la emergencia de patogenos resistentes en humanos. Se
han documentado grandes diferencias en las resistencias entre paises europeos, tanto en el uso
como en el cumphmiento de la toma de antibidticos. Paralelamente, se han identificado
diferencias significativas en los niveles de resistencia de los patégenos. Para evaluar si las
diferencias en el uso de antibidticos influyen en el nivel de resistencias bacterianas en la
microflora subgingival, se compar¢ la placa subgingival de pacientes con periodontitis del adulto
no tratada en Holanda (n=30) y en Espatia (n=31).

Material v Métodos. Se emplearon placas de agar sangre con concentraciones en el punto de
corte de penicilina, amoxicilina, amoxicilina y clavulanato, metronidazol, eritromicina,
azitromicina, clindamicina y tetraciclina, para determinar la proporcion relativa de placa
subgingival resistente a los citados antibioticos. Como variables adicionales, se calcularon el
numero total de especies bacterianas resistentes y el porcentaje de cepas resistentes de
patogenos periodontales putativos.

Resultados. En los pacientes espafioles, se encontraron niveles medios de resistencia
significativamente mas altos para penicilina, amoxicilina, metronidazol, clindamicina y
tetraciclina. La media del mimerc de especies bacterianas que crecian en los medios selectivos
fue mayor en los pacientes espaiioles, al igual que el porcentaje de cepas resistentes de la
mayoria de los patogenos periodontales. Una diferencia llamativa fue la observada en la
frecuencia de deteccién de patdgenos periodontales resistentes a tetraciclina. En Espaiia, 5
pacientes tenian > 3 patdgenos periodontales resistentes a tetraciclina, mientras que este
hecho no se observaba en ninguno de los pacientes holandeses.

Conclusiones. Se concluye que el uso extendido de antibioticos en Espafia se refleja en el

nivel de resistencia de la microflora subgingival en pacientes adultos con periodontitis.
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Abstract

The widespread use of antibiotics for prophylaxis and for treatment of bacterial infections has
lead to the emergence of resistant human pathogens. Great differences have been documented
between European countries in the use and compliance of antibiotics. In parallel, significant
differences in levels of resistant pathogens have been documented. In order to investigate
whether differences in antibiotic use influences the level of antimicrobial resistance of the
subgingival microbiota, the subgingival plaque of untreated adult periodontitis patients in The
Netherlands (N=30) and Spain (N=31) were compared. Blood agar plates with breakpoint
concentrations of penicillin, amoxicillin, amoxicillin and clavunalate, metronidazole,
erythromycin, azithromyein, clindamycin and tetracycline were used to determine the relative
proportion of the subgingival plaque that was resistant to the given antibiotics. Additional
variables, were the total number of resistant bacterial species and the percent of resistant
strains of putative periodontal pathogens. In the Spanish patients, statistically significant higher
mean levels of resistance were found for penicillin, amoxicillin, metronidazole, clindamycin and
tetracycline. The mean number of bactenal species growing on the selective plates was higher
in the Spanish patients, as was the percent of resistant strains of most periodontal pathogens. A
striking difference was observed in the frequency of occurrence of tetracycline-resistant
periodontal pathogens. In Spain, 5 patients had > 3 tetracycline resistant periodontal
pathogens, whereas this was not observed in any of the Dutch patients. It is concluded that the
widespread use of antibiotics in Spain is reflected in the level of resistance of the subgingival

microbiota in adult periodontitis patients.
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The widespread use of antibiotics for prophylaxis and treatment of bacterial infections has lead
to the emergence of resistant human pathogens. Great differences have been documented
between European countries in the use of systemic antibiotics. In parallel, significant
differences in levels of resistant pathogens have been documented. In order to investigate
whether differences in antibiotic use influence the level of antimicrobial resistance of the
subgingival microflora, microorganisms from the subgingival plaque of untrétd patients with
adult periodontitis in The Nethertands (N=30) and Spain (N=31) were compared. Blood agar
plates containing breakpoint concentrations of penicillin, amoxicillin, amoxicillin and
clavunglate, metronidazole, erythromycin, azithromycin, clindamycin and tetracycline were
used to determine the proportion of bacteria from the subgingival plaque that was resistant to
these antibiotics. In the Spanish patients, statistically significant higher mean levels of
resistance were found for penicillin, amoxicillin, metronidazole, clindamycin and tetracycline.
The mean number of different bacterial species growing on the selective plates was higher in
the Spanish patients, as was the percentage of resistant strains of most periodontal pathogens.
A stnking difference was observed in the frequency of occurrence of tetracycline-resistant
periodontal pathogens. In Spain, 5 patients had > 3 tetracycline resistant pericdontal
pathogens, whereas this was not observed in any of the Dutch patients. It is concluded that the
widespread use of antibiotics in Spain is reflected in the level of resistance of the subgingival
microflora of adult patients with periodontitis.

The overuse, misuse and widespread prophylactic application of antimicrobial drugs are some
of the factors that have lead to the emergence of drug resistant microorganisms. Microbial
resistance has become a worldwide medical, economical and public health problem although
microbial resistance rates are not equally distributed around the world. Also in Europe, there
are great differences between countnies in antimicrobial drug resistance among human
pathogens. The use of antimicrobial drugs is much higher in some Mediterranean countries in
comparison to central and northern countries (Baquero, 1996). Pradier et al. (1997) showed
that antibiotic use (defined as daily doses per 1000 individuals) was 26.2 and 23,0 in France
and Spain respectively ,.and 14,0 and 10.6 in Italy and Germany resp. The noncompliance
rates for antibiotics were found high in Spain (42%) and Italy (34%) and France (16%) and
amounted to 9% in the United Kingdom.

As a consequence, antimicrobial drug resistance in southern European countries is significantly
higher than it is in other countries of the European community. Penicillin-resistance among
Streptococcus pneumoniae has been reported to be 25% in France and 45% in Spain whereas

The United Kingdom and Germany showed significantly lower prevalence rates (3 and 8%
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resp.) (Baquero et al. 1991). The high level of resistance to penicillin of S. preumoniae in
Spain was confirmed in a study by Cullmann (1996) who found 50% of the strains tested to be
resistant, whereas the percentage of resistant strains was only 3% in The Netherlands.

The prevalence of methicillin-resistant Staphylococcus aureus (MRSA) has been investigated
among 7,333 strains, isolated in 43 iaboratories from ten European countries. Of these strains,
936 (12.8%) appeared methicillin resistant. The proportion of MRSA in the various European
countries ranged from 0.1% in Denmark and 1.5% in The Netherlands to 30.3% in Spain,
33.6% in France and 34.4% in Italy (Voss et al. 1994). Higher proportions of resistant MRSA
strains towards antibiotics other than methicillin were also observed in Spain in comparison to
The Netherlands and amounted to 84.7% vs 55.5% for ciprofloxacin, 96.8 vs 44.4% for
clindamycin, and 96.8 vs 55.5% for erythromycin (Voss et al. 1994).

Beta-lactamase production is one mechanism that is responsible for bacterial resistance
towards beta-lactam antibiotics. The prevalence of beta-lactamase producing Haemophilus
influenzae serotype b in Spain was found to be 58%-63.6% which was significantly higher
than it was in The Netherlands (9%-12%) (Cullmann 1996, Machka et al. 1988). Multi-drug
resistance and resistance towards all beta-lactam antibiotics has been reported among clinical
pneumococci isolates in Spain (Appelbaum et al. 1987). Increasing resistance in strains of
Bacteroides fragilis and other strict anaerobic bacterial species has also been reported
(Appelbaum et al. 1992).

The development of antibiotic resistance in the periodontal microflora in adult patients with
periodontitis has been investigated to a very limited extend. Walker (1996) investigated
antibiotic resistance in adult periodontitis patients in the United States of America. The mean
percentage of tetracycline resistant isolates detected between 1980 and 1985 was less than
20%, whereas it amounted to 20-30% in the pericd from 1990 t01995. He also ob_served a
significant increase in the percentage of periodontal bacterial strains resistant to amoxicillin,
but not to clindamycin, erythromycin and penicillin G. Other studies on the subgingival
microflora in periodontitis have indicated that bacterial resistance towards pemicillins exist.
Kinder et al. (1986) found a higher prevalence of beta-lactamase producing subgingival
Prevorella (former Bacteroides) species after recent penicillin exposure. Van Winkethoff et al
(1997) found 74% of the adult periodontitis patient positive for subgingival beta-lactamase
producing bacteria.

The overuse of systemic antimicrobial therapies may not only alter the composition of the
periodontal microflora but may also select for periodontal pathogens with a low susceptibility

for a number of antimicrobial agents. Moreover, the misuse of broad-spectrum antibiotics in
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the treatment of periodontitis may enhance the development of bacterial resistance, which will
diminish their therapeutic potential and may cause health problems in the treatment of serious
infectious diseases.

The aim of the present study was to compare the level of resistance of the subgingival
microflora of untreated adult patients with periodontitis from Spain and The Netherlands. In
addition, the number of patients with one or more antibiotic resistant periodontal pathogens

was compared between both countries.

Material and Methods

Patients.

Patients with a diagnosis of adult periodontitis were consecutively selected to participate in this
study from those attending the graduate periodontal clinics in the Faculty of Odontology,
University of Madrid (Spanish population) and in the Clinic of Periodontology Amsterdam
{Dutch population). Both patient populations meét with the following entrance criteria: 1) age >
25 years, 2) > 3 teeth in each quadrant of the dentition, 3) > 1 site/quadrant with a probing
pocket depth > 5 mm showing bleeding upon probing and 4) radiographic evidence of alveolar
bone loss in each quadrant of the dentition, 5) no periodontal treatment history. Exclusion
criteria were systemic or topical antimicrobial therqpy 6 weeks prior to the study and
pregnancy.

At intake the information on current systemic disorders, use of antibiotics in the past, current
medications and smoking habit were recorded. Tobacco smoking was categorized as: never
smoked (0), former smoker > 1 year ago (1), former smoker < 1 year ago (2), current smoker

1-10 cigarettes/day (3) and current smoker > 10 cigarettes/day (4).

Clinical periodontal parameters

On the basis of a full mouth periodontal examination and radiographs of the dentition, the
deepest bleeding pocket (mm) with the maximum amount of climical attachment loss (mm) in
each quadrant of the dentition was selected. Supragingival plaque accumulation (PIO, PI1),
bleeding on probing (BIO, BI1) and suppuration (SI0, SI1) were determined at the four

selected experimental sites.

Sampling procedure.
After careful removal of supragingival plaque deposits, isolation of the sampling sites with
cotton rolls and gentle air-drying, two sterile paper points (Fine, West Palm Beach, U.S.A)
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were inserted consecutively into the depth of the pockets and left in place for 10 secs. Paper
points from all four experimental sites were pooled in 2.0 m! reduced transport fluid (Syed &

Loesche 1972). Samples were stored at 4 °C and processed within 2 hours after sampling.

Microbiological procedures.

Laboratories in Spain and the Netherlands used identical microbiological protocols. Samples
were vortexed for 30 secs. and 10-fold serially diluted in RTF; 100 ul of each dilution was
plated on two series of non-selective 5% horse blood agar plates (Oxoid no. 2, Oxoid Ltd,,
Basingstoke, England) supplemented with haemin (5 mg/L) and menadione (1 mg/L) for
determination of the total aerobic and anaerobic bactenal counts and determination of specific
periodontal pathogens {see below). Samples were also plated on trypticase soy serum-
bacitracin-vancomycin plates (TSBV, Slots 1982) for isolation and counting of Actinobacillus
actinomycetemcomitans . |
In order to quantitate the proportion of the microflora resistant to antimicrobial agents, blood
agar plates supplemented with the following antimicrobial agents were used:

penicillin G { 0.5 pg/ml, ICN), amoxicillin (3.0 pg/mi, Smithkline Beecham), amoxicillin and
clavulanic acid { 3 and 0.75 pg/ml resp., Smithkline Beecham), metronidazole (8 pg/ml, ICN),
erythromycin (2 pg/mi, ICN), azithromycin ( 2 pg/ml, IDC), 6Iindamycin (4 ug/ml, ICN) and
tetracycline (8 pug/ml, ICN). Selective and non-selective blood agar plates were inoculated
with 0.1 ml of appropriate dilutions of the subgingival plaque samples. |

TSBYV plates were incubated in air with 5% CO7 at 37 °C for 5 days, blood agar plates were

incubated for 14 days at 37 C in 80% N3, 10% CO3 and 10% Hj. For determination of the

resistant aerobic part of the subgingival microflora, a second set of selective blood agar plates

were inoculated and incubated in air with 5% CO» for 7 days.

Total aerobic and anaerobic counts were assessed -on non-selective blood agar plates.
Presence and numbers of the putative periodontal pathogens Porphyromonas gingivalis,
Prevotella intermedia, Bacteroides Jorsythus, Fusobacterium nucleatum, Peptostreptococcus
micros and Campylobacter rectus were determined on the anaerobic non-selective blood agar
plates. Identification of the selected bacterial species was based on Gram stain and cell
morphology, aerotolerance, production of catalase and on a number of biochemical reactions
(Rapid ID 32A, BioMerieux, SA, France, van Winkelhoff et al. 1988 ,Winkel et al. 1957).
Total counts of A. actinomycetemcomitans were performed on TSBV plates. A.

actinomycetemcomitans was identified on the basis of its characteristic colony morpholgy
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(star-like inner structure), a positive catalase reaction with 3% hydrogen peroxide and a set of
specific enzymes (APIZYM, BioMerieux. France SA, Slots 1981). For determination of the
percentage of resistant bacteria, the total number of colony forming units (cfis) was determined
and expressed as a percentage relative to the total cfu on the non-selective blood agar plates.
The number of morphologically different colony types as well as numbers of putative

periodontal pathogens was determined on the various selective blood agar plates.

Microbiological control procedures

In both laboratories, transport and isolation media were prepared according to identical
protocols. The antibiotics used for the selective isolation of resistant bacteria were purchased
from the same companies. In order to control for similar laboratory procedures, four pooled
subgingival samples from four untreated adult patiemts were obtained in the Department of
Periodontology, Dental Schoo! of Madrid, Spain. The samples were split in two in RTF and '
the cooled samples (< 10 °C) were sent to The Netherlands within 24 hours. During this
period, the samples in Madrid were kept at 4 °C. The number of comparisons included 64

resistance levels established in both laboratories.

Statistical analysis.
The percentage of resistant bacteria, present in the subgingival plaque of each patient, was —
calculated by dividing the number of cfu obtained on the antibiotic-containing media by the
number of cfu obtained from the corresponding antibiotic-free agar plates. For the Dutch and
the Spanish patient groups, mean resistance levels for each antibiotic were calculated.

An unpaired T test was used to test for differences in levels of antibiotic resistance between the
two study populations. A Chi-square test was used to test for differences in prevalence of the

various periodontal pathogens in both patient groups.
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Results.

Control samples

Levels of resistance of the four control samples showed no statistically significant differences
in the mean levels of resistance for the aerobic bacteria for any of the antibiotics tested. Levels
of resistance of the anaerobic bacteria were not statistically significantly different for seven of
the eight antibiotics (P > 0.1). However, for amoxicillin and clavulanic acid, the difference in
the mean level of resistance reached the level of significance (P< 0.05). On the amoxicillin and
clavulanic acid blood agar plates, proportions of the resistant microflora were very low and
ranged from 0.09% to 0.41% of the microflora in the Dutch analysis, whereas they were 0% in
all four of the Spanish analyses.

Patient groups
The number of patients participating in the study was 31 in Spain and 30 in The Netherlands.

Patient demographics are summarized in Table 1. The mean age of the Spanish and Dutch
patients was 43.1 and 43 years resp. The percentage of current smokers (grade 3+4) was
higher in the Dutch population but the difference did not reach the level of significance. The
percentage of patients that had used antibiotics in the 12 months prior to the study was
significantly higher in the Spanish patient group (P < 0.001). The use of amoxicillin and the
percentage of patients that currently used systermic drugs other than antibiotics were
significantly higher in the Spanish study population (P<0.001).

Table 2 summarizes clinical data of both study populations. The mean probing pocket depth
and the mean clinical attachment level at the sampled sites were slightly higher in the Dutch
population (P< 0.01 and P=0.057 resp.). The percentage of patients with a mean plaque level
of PI1 at the sampled sites was statistically higher in the Spanish patients (P< 0.001). The

percentage of patients with a BI1 score was similar in both groups.

Figure 1. shows the mean levels of resistant anaerobic bacteria in the Spanish and the Dutch
patient groups. Statistically significant differences were noted for penicillin, amoxicillin,
metronidazole, clindamycin and tetracycline. In the aerobic subgingival microflora,
significantly higher mean levels of resistant bacteria were found in the Spanish patients for
erythromycin , azithromycin and tetracycline (Figure 2).

Table 3 summarizes the prevalence of selected periodontal pathogens in both study groups. A
lower prevalence of A. actinomycetemcomitans (P—< 0.03) and P. micros (P<0.001) was noted

in the Spanish group whereas P. gingivalis showed a higher prevalence in the Spanish study
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group (P<0.05). Figs. 3 and Figure 4 present the number of patients with one or more putative
periodontal pathogens resistant to tetracycline and penicillin respectively. In the Spanish study
group, five patients had > 3 tetracycline-resistant pathogens versus 0 in the Dutch patient
group. Differences in the prevalence of penicillin-resistant periodontal pathogens were rather
small. There was a relationship between the presence of > O tetracycline-resistant periodontal
pathogen and the country of isolation (p=0.0046). The odds ratio and relative risk of having
one or more tetracycline-resistant periodontal pathogens were 5 and 2.42 respectively for
Spanish individuals.

Table 4 shows the mean number of colony morphotypes observed on the aerobically and
anaer(;bically incubated selective antibiotic plates of the Spanish and the Dutch plaque samples.
Without exception, the Spanish plaque samples showed a larger number of colony
morphotypes resistant to the tested antimicrobial agents. The percentages of strains of selected
periodontal pathogens growing on the selective plates are summarized in Table 5. The
percentages of resistant strains was higher in the Spanish patients for most of the antibiotics
tested with the exception of F. nucleatum isolates for erythromycin and azithromycin in the
Dutch subjects. For penicillin and amoxicillin, the percentages of resistant strains of P.
intermedia, B. forsythus and F. nucleatum were higher in the Spanish patients. The vast
majority of periodontal pathogens were susceptibility to amoxicillin and clavulanic acid with
the exception of some strains of B. forsythus and F. nucleatum in the Spanish patients. These
observations suggest that beta-lactamase production may be one mechanism of bacterial
resistance towards unprotected penicillins. With the exception of a small number of strains in
the Dutch patients, metronidazole appeared inhibitory to all putative periodontal pathogens.
The susceptibility of periodontal pathogens to erythromycin and azithromycin was comparable
between the two populations with the exception of B. forsythus, which showed a higher
percentage of resistant strains in the Spanish population. Resistance of periodontal pathogens
to clindamycin was observed in four species in the Spanish patient group.Tetracycline

resistance was observed for all periodontal pathogens isolated from the Spanish patients and

ranged from 10 to 100% of the strains. In contrast, tetracycline resistance in the Dutch

AL A
.;‘» i"Te.
J {

population was only observed in two species and at low percentages.

Discussion ~ v’

In this study we investigated the susceptibility of the subgingival microflora from patients with

untreated adult periodontitis living in Spain or the Netherlands. Little information is available
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in the scientific literature concerning the level of resistance of the periodontal microflora in
adult periodontitis patients in relation to the use of systemic antimicrobial drugs. The rationale
for comparing patient populations from Spain and The Netherlands is the large body of
evidence showing a much higher use of antibiotics in Spain (Cullman 1996, Baquero 1996,
Voss et al. 1994) in comparison to other countries. This has resulted in high antibiotic
resistance levels of a number of medically relevant pathogens in Spain (Cullmann 1996,
Baquero 1996, Voss et al. 1996). Information from the present study may have therapeutic
implications for the treatment of non-oral infections caused by oral pathogens. Dissemination
of periodontal pathogens to other body sites frequently occurs and may cause serious diseases
such as brain abscesses, lung infections, endocarditis and soft tissue infections (van Winkethoff
& Slots 1999).

The two study populations consisted of untreated adult periodontitis patients with pocket
depth > 6 mm and generalized disease. The mean probing pocket depth and the mean plaque
index were significantly worse in the Dutch patient group. However, there is no reason to
assume that the differences in these clinical parameters had any bearing on the microbiological
parameters and outcomes of the present study.

We used whole subgingival plaque samples to test for resistance levels because this method
was proven effective and informative (Walker et al. 1983). In addition, we determined the
percentage of individual resistant periodontal bacterial strains among a number of putative
periodontal pathogens. We showed that the anaerobic periodontal bacteria in adult
periodontitis patients in Spain displayed a significant higher level of resistance towards a
number of antibiotics, such as penicillin, amoxicillin, metronidazole, clindamycin and
tetracycline. A striking finding was the observation that eleven Spanish patients harbored > 2
tetracyline-resistant putative periodontal pathogens versus 0 in the Dutch population (Fig. 3).
Penicillin resistance may, in part, be explained by the presence of beta-lactamase producing
bacteria since the level of resistance to the amoxicillin plus clavulanic acid was considerably
lower. Beta-lactamase activity in the subgingival plaque has been detected in the majority of
adult periodontitis patients (Walker et al. 1987, van Winkelhoff et al. 1997). The level of
resistance to metronidazole was relatively high in both the Spanish and Dutch patients. This
may be due to the presence of relatively high proportions of non pathogenic-microorganisms,
e.g. facultative anaerobic streptococci that are not susceptible to metronidazole. As shown in
Table 5, no metronidazole-resistant pathogens could be detected in any of the Spanish samples
and only very few resistant pathogens were found in the Dutch samples. Recently, Winkel et al.

(1997) showed significant clinical and microbiological improvements in patients with refractory
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pericdontitis associated with high levels of B. forsythus, P. gingivalis and P. intermedia that
were treated with mechanical periodontal therapy and systemic metronidazole.

We observed a higher prevalence of 4. actinomycetemcomitans and a lower prevalence of P.
gingivalis in the Dutch patients. The number of patients investigated in this study is too small
to allow any conclusion on differences in prevalence of both pathogens between The
Netherlands and Spain.

The results of the present investigation show that the widespread use of antibiotics has an
impact on the periodontal microflora in untreated adult patients with periodontitis. This
observation may have consequences for the treatment of this chronic periodontal infection
{Greenstein, 1995). First, it should encourage dentists to be restrictive in the prescription of
antibiotics for oral infections in casu, chronic periodontitis (Slots & Pallasch, 1996). A large
body of evidence is available in the periodontal literature to show that proper mechanical
supra- and subgingival debridement and optimal home care can control periodontitis and can
halt further progression of alveolar bone loss for a iong period of time in the majority of cases
(Badersten et al. 1984, Lindhe & Nyman 1975). In daily practice, dentists however, are
confronted with patients that respond poorly to conventional periodontal treatment. These
patients may benefit from an adjunctive systemic antimicrobial therapy (Winkel et al. 1997,
van Winkelhoff et al. 1992, 1997). Recent data indicate that a regime of metronidazole and
amoxicillin as an adjunct to mechanical debridement in adult patients with periodontitis with
undetermined disease activity can significantly improve clinical and microbiological treatment
outcome (Pavicic et al. 1994, Berglundh et al. 19?8, Winkel et al. 1998). Second, selection of
the type and the regime of antimicrobial therapy should be based on microbiological
information of the subgingival microflora since different periodontal pathogens may be
involved in refractory periodontitis (van Winkelhoff et al. 1991, American Association of
Periodontology 1997). Third, given the high level of resistance of the periodontal bacteria
towards a number of antibiotics, susceptibility testing for a number of relevant antibiotics
should be considered, although in vitro susceptibility does not necessarily indicate in vivo
clinical efficacy. This discrepency has recently been shown for amoxicillin and clavulanic acid
in the treatment oi' adult periodontitis (van Winkelhoff et al. 1997, Winkel et al. 1999). In
summary, the results of the present study show that systemic antibiotics, used in the treatment
of human infections , probably have an impact on the antibiotic susceptibility of subgingival

bacteria.

11



ARTICLL.O ORIGINAL 3.

References

American Association of Periodontology (1996). Position paper. Systemic antibiotics in
periodontics. Journal of Periodontology 67, 831-838.

Appelbaum, PC. (1987) World-wide development of antibictic resistance in pneurnococci.
European Journal of Clinical Microbiology 6, 367-377.

Appelbaum, P.C., Spangler, S K., Shiman, R.& Jacobs, M.R.(1992) Susceptibilities of 540
anaerobic gram-negative bacilli to amoxicillin, amoxicillin-BRL 42715, amoxicillin-
clavunalate, temafloxacin and clindamycin. Antimicrobial Agents and Chemotheray 36,
1140-1143.

Baderstein, A., Nilveus, R. & Egelberg J. (1984) Effect of nonsurgical periodontal therapy. I1.

Severly advanced periodontitis. Journal of Clinical Periodontology 11, 63-76.

Baquero F. (1996) Antibiotic resistance in Spain: what can be done? Clinical Infectious
Diseases 23, 819-823.

Baquero, F., Matinez-Beltran, J. & Loza E. (1991) A review of antibiotic resistance patterns
of Streptococcus pneumoniae in Europe. Journal of Antimicrobial Chemotherapy 28,
(Suppl): C: 31-38.

Berglundh, T., Krok, L., Liljenberg, B, Wes-tfelt, E., Serino, G. & Lindhe, J. (1998) The use
of metronidazole and amoxicillin in the treatment of advanced periodontal disease. A

prospective, controlled clinical tnal. Journal of Clinical Periodontology 28, 354-362.

Cullmann W. (1996) Comparative evaluation of orally active antibiotics against community
-acquired pathogens: results of eight European countries. Chemotherapy 42, 11-20.

Greenstein, G. (1995) Clinical significance of bacterial resistance to tetracyclines in the
treatment of periodontal disease. Journal of Periodontology 66, 925-932.

Kinder, S.A., Holt, S.C. & Kornman K.S. (1986) penicillin resistance in the subgingival
microflora associated with adult periodontitis. Journal of Clinical Microbiology 23:
1127-1133.

Lindhe, J. & Nyman, S. (1975) The effect of plaque control and surgical pocket elimination
on the establishment-and maintenance of periodontal health. A longitudinal study of
periodontal therapy in cases of advanced disease..Jounml of Clinical Periodontology
2, 67-79.

12



ARTICULO QRIGINAL 5.

Machka, K., Braveny, [, Dabemat, H., Dornbusch, K., Van Dyck, E., Kayser, F H., Van
Klingeren, B., Mitternayer, H., Perea, E. & Powell, M. (1988) Distribution and
resistance patterns of Haemophilus influenzae: A European cooperative study.

FEuropean Journal of Clinical Microbiolology and Infectious Diseases 7, 14-24.

Pavicic, M.J.AM.P., van Winkelhoff, A.J., Douqué, N, Steures, R W R. & de Graaff, J.
(1994) Microbiological and clinical effects of metronidazole and amoxicillin in
Actinobacillus actinomycetemcomitans-associated periodontitis. Journal of Clinical

Periodontology 21, 107-112.

Pradier, C., Dunais, B., Carsenti-Etesse, H. & Dellamonica, P. (1997) Pneumococcal
resistance patterns in Europe. European Journal of Clinical Microbiology and
Infectious Diseases 16, 644-647.

Slots, J. (1981) Enzymatic characterization of some oral and nonoral Gram-negative bacteria
with the API-ZYM system. Journal of Clinical Microbiology 14, 288-294.

Slots, J. (1982) Selective medium for isolation of Actinobacillus actinomycetemcomitans.
Journal of Clinical Microbiology 15, 606-609.

Slots, J. & Pallasch, T.J. (1995) Dentist’s role in halting antimicrobial resistance. Journal of
Dental Research 75, 1338-1341. '

Syed, S.A. & Loesche, W.J. (1972) Survival of human dental plaque flora in various transport
media. Applied Microbiology 24, 638-644. )

Van Winkelhoff, A.J., Clement, M. & de Graaff, J. (1988) Rapid characterization of oral

and nonoral pigmented Bacteroides species with the ATB Anaerobes ID system.
Journal of Clinical Microbiology 26: 1063-1063.

Van Winkelhoff, A.J.& de Graaff, J. (1991) Microbiology in the management of destructive
periodontitis. Journal of Clinical Periodontology 18, 406-410.

Van Winkelhoff, A.J., Winkel, E.G., Barendregt, DS., Dellemijn-Kippuw, N, Stijne, A. & van
der Velden, U. (1997) Beta-lactamase producing bacteria in adult periodontitis.

Journal of Clinical Periodontology 24:,538-543.
Van Winkelhoff, A.J. & Slots (1999) Actinobacillus actinomycetemcomitans and

Porphyromonas gingivalis in nonoral infections. Periodontology 2000: in press.

13



ARTICULO ORIGINAL 5.

Voss, A, Milatovic, D., Wallrauch-Schwarz, C., Rosdahl, V.T. & Braveny, [. (1994)
Methicillin-resistant Staphylococcus aureus in Europe. European Journal of Clinical
Microbiology and Infectious Diseases 13, 50-55.

Walker, C.B. (1996) The acquisition of antibiotic resistance in the periodontal microflora.
Periodontology 2000 10, 79-88.

Walker, C.B. (1983) Antibiotic susceptibility testing of subgingival plaque samples. Journal
of Clinical Periodontology 10, 422-432

Walker, C.B,, Tyler, K.T., Low, S.B. & King, C.J. (1987) Penicillin-degrading enzyme in
sites associated with adult periodontitis. Oral Microbioclogy and Immunology 2, 129-

C 131

Winkel, E.G., van Winkelhoff, A.J., Barendregt, D.S., van der Weijden, G A., Timmerman,
M.F., van der Velden, U. (1999) Clinical and microbiological effects of initial
periodontal therapy in conjunction with amoxicillin and clavulanic acid in patients with
adult periodontitis. A randomised double-blind, placebo-controlled study. Journal of
Clinical Periodontology: in press -

Winkel, E.G., van Winkelhoff, A.J., Timmerman, M.F., Vangsted, T. & van der Velden U.
(1997) Effects of metronidazole in the patients with refractory periodontitis associated
with Bacteroides forsythus. Journal of Clinical Periodontology 24, 573-579.

Winkel, E.G., van Winkelhoff, A.J. & van der Velden, U. (1998) Additional clinical and
microbiological effects of amoxicillin and metronidazole after initial periodontal
therapy. Journal of Clinical Periodontology 25, 857-864.

14



ARTICULO ORIGINAL 5.

Table 1. Characteristics of the Spanish and Dutch study groups.

Parameter Spain N=31 The Netherlands N=30
Age |
Mean age 43.1 43.0
Age range 26-62 29-63
% female 55 57
Cigarette smoking#
4 48.4% 46.7%
3 3.2% 26.7%
2 3.2% 10%
1 22.6% 10%
0 22.6% 6.7%
Last antibiotic use
1-12 months | 54.8% 10% *
13-48 months |25.8% 10%
> 60 months | 0% 43.3%
never 19.4% 36.7
Type of used
antibiotics
Amoxicillin 48% 53%*
Metronidazole | 12% 0%
+spiramycin
Metronidazole | 0% 10.5%
% of current users of
systemic drugs 323 32+

#: 4= current smoker > 10 cig./day, 3=current smoker 1-10 cig/day, 2= former smoker < 1

year ago; 1=former smoker > 1 year ago, O=never smoked. *, P<0.001.
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Table 2. Clinical data of the Spanish (N=31) and Dutch (N=30) patient groups.

Parameter Spain The Netherlands
(N=31) (N=31)
Plaque index |
% sites PIO 218 458
% sites P11 78.2 54.2*

Probing pocket depth

Mean 6.2 7.0%*
SD 0.8 12
Maximum 82 98
Minimum 4.5 5.8

Clinical Attachment level

Mean 7.0 8.0
SD 1.4 25
Maximum 10.5 11.3
Minimum 50 0.0

Bleeding Index

% sites BIO 1.6 1.7

% sites BI1 98 .4 983
Suppuration

% patients with ST1 51.6 56.7

mean number of 1.03 1.13

sites with SI1/patients

*, P<0.001; **, P <0.01
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Table 3. Prevalence and proportions of selected periodontal pathogens in the Spanish

and Dutch patient groups.

Species N Prevalence |Mean % SD Range
%
Az Spain 1 132 0.45 0.08 0-0.45
Netherlands | 7 233 30 23 0112
Pg Spain 20 64.5 1217 16.1 0-60
Netherlands | 11 36.7 286 181 0-713
Pi Spain 23 742 |74 6.9 10-31.8
Netherlands | 27 To0 63 6.8 0-258
Bf Spain 20 64.5 73 ‘L'/.z 0-32.2
Netherlands | 22 (733 77 6.7 0-31.0
Pm Spain 18 58.1 40 32 0-12.4
Netherlands | 29 96.7 7.2 7.0 0-26.8
Fn Spain 31 100 6.9 9.7 0-43.0
Netherlands | 30 100 93 118 0566 |
Cr Spain 5 16.1 22 115 0-8.1
Netherlands | 11 36.7 40 2.6 0-8.7
[BPAR Spain 5 161 - (37 1.8 0-8.0
LNetherlands 5 16.7 6.7 3.2 o136

Aa, Actinobacillus actinomycetemcomitans, Pg, Porphyromonas gingivalis, Pi, Prevotella
intermedia; Bf, Bacteroides forsythus, Pm, Peptostreptococcus micros, Fn, Fusobacterium

nucleatum, Cr, Campylobacter rectus, BPAR, black-pigmented anaerobic rods
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Table 4. Mean cumber of colony morphotypes on selective antibiotic blood agar plates
after inoculation of subgingival plagues from untreated adult periodontitis patients from
Spain (N=31) and The Netherlands (N=30).

I  Peni- | Amoxi- Amosxi- |Metro- | Erythro- | Azithro- | Clinda- | Tetracy- |
Cillin |cillin cillin+ nidazole | mycin mycin mycin cline
clavunala
te.
Spain
[Anacrobically 162 6.6  |3.5 |75 |65 |53 |52 |72
Acrobically 2.5 1.7 |12 |69 4.4 3.2 49 41 ]
The Netherlands — .
Anaerobically |35 2.8 14 41 36 3.4 2.1 3.1
Aerobically 1.7 04 0.3 37 1.8 23 22 2.5
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Table 5. Percent of bacterial strains from Spanish and Dutch untreated adult

periodontitis patient growing on antibiotic-selective blood agar plates.

Penicillin Amoxicillin Augmentin Metronidazole
ESP NL ESP NL ESP NL ESP 'NL

'Aa 0 29 0 0 0 0 0 133

Pg 15 0 20.0 9.1 0 0 0 0

' 82.6 370 65.2 296 0 0 0 0 N

'Bf 350 |45 25.0 0 10 0 0 0

Fn 548 13.3 32.3 16.7 6.5 0 0 33

Pm 105 6.9 158 6.9 0 0 0 0
Erythromycin Azithromycin Clindamycin Tetracycline R
ESP NL ESP NL ESP NL ESP NL

Aa 0 143 0 429 0 0 100 %

Pg 5.0 9.1 20.0 0 5.0 0 10.0 0

P 23 37 174 3.7 174 |37 522 74

Bf 200 45 25.0 a5 50 0 15.0 0

Fn (774 933 6.5 96.7 3.2 * 0 29.0 100 |

Pm 26.3 24.1 1105 3.4 0 0 21.1 0

Aa, Actinobacillus actinomycetemcomitans, Pg, Porphyromonas gingivalis, Pi, Prevotella

intermedia, Bf, Bacteroides forsythus, Fun, Fusobacterium nucleatum;, Pm, Peptostreptococcus

micros.
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Figure 4. Number of patients with a given number of penicillin
‘resistant species
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Figure 3. Number of patients with a given number of tetracycline
resistant species
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Figure 2. Resistance levels of selected antimicrobial agents of the

aerobic bacteria from the subgingival microfiora of Dutch and
Spanish patients with adult periodontitis.
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Figure 1. Resistance levels of selected antimicrobial agents of
anaerobic bacteria from the subgingival microflora of Dutch and

Spanish patients with adult periodontitis

percentage of resistance

25 ...... T

20 .......................... e

15 .................... e

M Spain (JThe Netherlands

Fkk
penicillin amox + clav erythromycin clindamycin
amoxicillin metronidazole azithromycin tetracycline

* P <0.05;* P<0.02, " P<0.01

TIVNIDNO O L1118V



ARTICULO ORIGINAL 6.
Herrera, D., van Winkelhoff, AJ., Dellemijn-Kippuw, N., Winkel, EG., Sanz, M.
“B-lactamase producing bacteria in the subgingival microflora in adult patients with
periodontitis. A comparison between Spain and The Netherlands.”
Journal of Clinical Periodontology 2000; 27 (8).

Resumen.

Objetivo. Los paises con un alto consumo per capita de antibioticos, demuestran con
frecuencia un alto nivel de resistencias a antimicrobianos. Ei objetivo de este estudio fue el de
comparar la prevalencia y niveles de bacterias productoras de f3-lactamasas en pacientes
adultos con periodontitis en Espafia y Holanda, y caracterizar las bacterias productoras de f-
lactamasas en ambos grupos.

Material v Métodos. Se seleccionaron consecutivamente pacientes con periodontitis
moderada-severa, que respondieron a preguntas sobre sus enfermedades sistémicas y
medicacion actual, historia de uso de antibioticos, y habito de fumar. Las variables clinicas
incluyeron profundidad de bolsa, nivel de insercion clinico, sangrado al sondaje y supuracion.
Las muestras subgingivales conjuntas de 4 localizaciones seleccionadas se cuitivaron en
placas con agar sangre y con o sin amoxicilina y amoxicilina/clavulanato. Las colonias
bacterianas que crecian en las placas de amoxicilinas pero no en las de
amoxicilina/clavulanato, se evaluaron en cuanto a la produccion de B-lactamasas. Las
bacterias productoras de B-lactamasas se aislaron e identificaron.

Resultados. Este estudio analizé a 31 pacientes en el grupo espafiol y a 30 en el holandés. Los _
grupos tenian media de edad y distribucion de sexo similares. La evaluacion del uso previo de
antibidticos, reveld que el 54.8% de los pacientes en el grupo espafiol y el 10% del grupo
holandés habian consumido antimicrobianos en los 12 meses previos (p<0.001). La
prevalencia de bacterias productoras de B-lactamasas fue de 87.1% en el grupo espaiiol y de
73.3% en el grupo holandés. Los recuentos totales de bacterias productoras de B-lactamasas
en placas de amoxicilina (p<0.01), el nimero medio por paciente de colonias diferentes
productoras de f-lactamasa (p<0.001), y el numero de colonias resistentes a amoxicilina
(p<0.001) fueron signficativamente mas altos en el grupo espafiol. Se aislaron para su
identificacion 74 cepas productoras f-lactamasa en el grupo espafiol y 33 en el grupo
holandés. 23 de las 35 cepas identificadas en el grupo espafiol, y 32 de las 33 en el grupo
holandés, pertenecian al género Prevotelia.

Conclusiones. Se ha evaluado una elevada prevalencia de bacterias productoras de -
lactamasas en dos poblaciones diferentes, pertenecientes a dos paises europeos con claras
diferencias en la politica de uso de antibidticos. En el grupo espafiol se evalué una mayor
prevalencia y complejidad de la microflora productora de B-lactamasas, asociado con un
mayor consumo de antibidticos. Este estudio demuestra que el elevado uso de antibidticos B-
lactamicos se refleja en el porcentaje de bacterias productoras de B-lactamasas en la
microflora subgingival de pacientes con periodontitis. Esta informacién puede ser importante
en el tratamiento de la periodontitis severa.
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Abstract

Countries with a high per capita antibiotic use frequently demonstrate a high level of drug resistance.
The aim of this study was to compare the prevalence and levels of B-lactamase producing bacteria in
the subgingival microflora in adult patients with periodontitis in Spain and The Netherlands, and to
characterise 3-lactamase producing bacteria in both patient samples.

Patients with moderate to severe periodontitis were consecutively selected and asked to report on:
current systemic disorders and medications, history of use of antibiotics, and smoking habits. Clinical
variables included probing pocket depth, clinical attachment level, plaque, bleeding on probing, and
suppuration. Pooled subgingival samples of 4 selected sites were anaerobically cultured in blood agar
plates with and without amoxicillin, and amoxicillin/clavulanate. Bacterial colonies growing in
amoxicillin plates but not on amoxicillin/clavulanate plates were tested for B-lactamase production.
B-lactamase producing bacteria were isolated and identified. 31 patients were studied in the Spanish
group and 30 in the Dutch group. Comparable mean gender and ages were found. Evaluation of
previous antibiotic use revealed that, in the previous 12 months, 54.8% of patients in the Spanish
group and 10% in the Dutch group reported antibiotic use (p<0.001). The prevalence of B-lactamase
producing bacteria was 87.1%.in the Spanish group and 73.3% in the Dutch group. Total counts of
B-lactamase producing bacteria on amoxicillin plates (p<0.01), the mean number of different B-
lactamase producing colonies per patient (p<0.001), and the number of amoxicillin resistant colonies
(p<0.001) were significantly higher in the Spanish group. 74 P-lactamase producing strains in the
Spanish group and 33 in the Dutch group were isolated for identification. 23 out of 35 identified
strains in the Spanish group, and 32 out of 33 in the Dutch group belonged to Prevofella genus.

A high prevalence of B-lactamase producing bacteria has been evaluated in two distinct populations,
belonging to two European countries with clear differences in antibiotic usage policy. A higher
prevalence and a more complex f3-lactamase producing microflora, were found in the Spanish group,
associated with a higher antibiotic consumption. This study shows that a higher use of B-lactam
antibiotics is reflected in the % of B-lactamase producing bacteria in the subgingival microflora of
patients with periodontitis. This information may be important in the treatment of severe

periodontitis.
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p-lactamase producing bacteria in the subgingival microflora of adult patients with

periodontitis. A comparison between Spain and The Netherlands.

Antibiotic resistance has become a serious problem in today’s medical and dental practice (Walker,
1996). Bacterial resistance towards antimicrobial agents can be related to three mechanisms:
alteration of the antimicrobial agent target site in the bacterium; prevention of its access to the target
site, and inactivation of the antimicrobial agent (Danziger & Pendland, 1995). A group of enzymes,
known as B-lactamases, are able to open the B-lactam ring of PB-lactam antibiotics, resulting in

inactivation of the drug (Rotschafer & Ostergaard, 1995).

Antimicrobial resistance is related to the use of antimicrobial agents in a given environment (Sanders
& Sanders, 1992). Countries with a high per capita antibiotic use demonstrate a high level of drug
resistance (Baquero, 1996a).

The use of antibiotics (defined as daily doses/1000 inhabitans) in Spain and France amounts 23 and
26.2 respectively, whereas this rates only between 10-14 in Italy, The United Kingdom and Germany
(Pradier et al. 1997). In addition, the non-compliance rates of antibiotic use are higher in Spain
(42%), in comparison to France (16%) and the United Kingdom (9%) (Baquero & Task Force
Spain, 1996b). Higher levels of antibiotic resistance to different human bacterial pathogens have also
been documented in Spain when compared to other European countries. (Baguero, 1996a;
Felmingharr_l et al. 1996; Doern & Alexander Project Group, 1996; Machka et al. 1988; Tunér &
Nord, 1993, Cullmann, 1996).

In Spain, 70% of the daily used antibiotics are penicillins and cephalosporins (Pradier et al. 1997).
Since B-lactamase production is the most important mechanism of resistance to B-lactam drugs
(Danziger & Pendland, 1995), it is not surprising that the prevalence of B-lactamase producing
bacteria is higher in Spain in comparison to neighbouring countries. B-lactamase producing bacteria
can protect non-producing bacteria from B-lactam antibiotics which may lead to therapeutic failure
or disease recurrence (Danzinger & Pendland, 1995). B-lactamase producing Haemophilus
influenzae strains were detected in 31% of Spanish and in 6.8% in Dutch isolates (Machka et al.
1988). Another study reported on 30-33.3% [-lactamase positive H. influenzae isolates in Spain,
which was significantly higher than other European countries including Italy, France, Germany and
United Kingdom (3.5-19.5%). The level of resistance in Spain is comparable to that reported from
the U.S.A. (19.7-37.9%) (Doern & Alexander Project Group, 1996).
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Reports from different countries have shown an increasing prevalence of patients with oral and
subgingival B-lactamase producing bacteria (Walker et al. 1987, Heimdahl et al. 1981; Kinder et al.
1986, Brook, 1984; Valdés et al. 1982; Kondnen et al. 1995; Legg & Wilson, 1990; Wasfy et al.
1986, Lewis et al. 1995; van Winkelhoff etal. 1997).

Our hypothesis is that the level of B-lactamase producing bacteria in the subgingival microflora will
be higher in countries with higher B-lactam antibiotic consumption. The aim of this study was to
compare the prevalence and levels of B-lactamase producing bacteria in the subgingival microflora in
adult patients with periodontitis in Spain and The Netherlands. A second objective was to

characterise the B-lactamase producing microflora in both patient samples.

Material and Methods.

Patients.

Patients, diagnosed with moderate to severe periodontitis, were consecutively selected according to
the following entrance criteria: a) age > 25 years; b) 3 or more teeth in each quadrant of the
dentition with at least one site per quadrant with a probing pocket depth > 5 mm and with bleeding
on probing; c) radiographic evidence of alveolar bone loss in each quadrant of the dentition.

Patients were excluded from the study if they: a) had a history of pre\_rious periodontal treatment; b)

had used systemic or topical antimicrobial therapy 4 weeks prior to the study; c) were pregnant.

At baseline, information on current systemic disorders, current medications, history of use of

antibiotics and smoking habits were recorded.

Microbiclogical sampling.

In each quadrant of the dentition, the deepest periodontal pocket showing bleeding on probing was
selected for microbiological sampling. After careful removal of supragingival plaque deposits,
isolation of the sampling sites with cotton rolls and gentle air-drying, 2 sterile paper points (Fine,
West Palm Beach, U.S.A.) were consecutively inserted into the depth of the pocket and left in place
for at least 10 seconds. Paper points from all 4 selected periodontal sites were pooled in 2.0 mi of
reduced transport fluid (RTF) (Syed and Loesche, 1972). Samples were stored at 4° C and processed
within 2 hours after sampling.

Microbiological procedures.
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Laboratories in Spain and The Netherlands used identical microbiological protocols. After vortexing
for 30 seconds, samples were tenfold serially diluted in PBS and 100 ul of appropriate dilutions were
plated on non-selective 5% horse blood agar plates (Oxoid no. 2, Oxoid Ltd., Basingstoke, England)
supplemented with haemin (5 mg/L.) and menadione (1 mg/L) for enumeration of total anaerobic
bacterial count.

In order to determine the proportions of the subgingival microflora relatively resistant to
antimicrobial agents, blood agar plates were supplemented with amoxicillin (3.0 pg/ml, Smithkline
Beecham), and amoxicillin and clavulanic acid (3 and 0.75 pg/ml respectively, Smithkline Beecham).
These selective blood agar plates were inoculated with 0.1 m! of appropriate dilutions of the

subgingival plaque samples. Blood agar plates were incubated for 14 days at 37°C in 80% N>, 10%
CO» and 10% H».

Detection of B-lactamase producing bacteria.

Colonies growing on amoxicillin plates but not on a_mmdcillin-ciavulanate plates were considered
suspected P-lactamase producing bacteria (van Winkelhoff et al. 1997). These colonies were
evaluated for B-lactamase production by means of nitrocefin disks {Dryslide, Difco Laboratories,
Detroit, U.S.A.) (van Winkelhoff et al. 1997). Colonies showing a positive test were purified and
kept frozen for additional testing.

Identification of strict anaerobic bacterial species was made by means of the API 32-A system
(Biomeriuex, La Balme Les Grottes, France). If a definitive identification was not possible, isolates

were characterised by gram-staining, cell morphology, and aerotolorence.

Microbiological parameters.

The following microbiological variables were assessed: a) Total colony forming units (cfu) of p-
lactamase producing bacteria on amoxicillin plates, b) Number of distinct amoxicillin-resistant
bacterial coloﬂies; c) Number of distinct B-lactamase producing bacterial colonies; d) Percentage of
f-lactamase producing bacteria relative to the total subgingival microflora and relative to the total

amoxicillin-resistant microflora.

Clinical periodontal parameters.
The following parameters were recorded at the sampled sites: a) Plaque index: recorded as visible

plaque (2), plaque detectable with a periodontal probe (1), absent (0);, b) Suppuration: recorded as



ARTICULO ORIGINAL 6.

present (1) or absent (0); c) Bleeding on probing: recorded as overt bleeding after gentle probing
(2), mild bleeding (1) and no bieeding (0), d) Probing pocket depth; e) Clinical attachment loss.

Statistical analyses.

Clinical variables; sampled sites values were averaged {probing pocket depth and clinical attachment
level), or expressed as percentage of positive sites {plaque, bleeding on probing, suppuration), within
each patient. Data from both groups were subjected to a Student t test for 2 independent samples.
Microbiological variables: the mean and the standard deviation were calculated for each group, and
compared by a Student t test for 2 independent samples.

Chi-square test was used to compare qualitative data (last antibiotic consumption and smoking
habits) between both groups.

The level of confidence was established in 95%, and P < 0.05 was considered statistically significant.
Results.

Demographic data and patient-related variables.
31 patients in Spain (Spa-group) and 30 patients in The Netherlands (Ned-group) participated in the
study. The demographic charactenstics of both patient groups are shown in Table 1. Comparable

mean gender and ages were found.

Antibiotic consumption habits.

Information on antibiotic usage in both patient groups is summarised in Table 2. Important
differences were found in previous antibiotic use, both in relation to the time of last usage, and to the
type of antibiotic. In the Spa-group, 55% of the patients had used antibiotic in the previous 12
months, while the corresponding figure for the Ned-group was 3% (p<0.001).

From the Spanish patients reporting on previous use of antibiotics, 48% mentioned amoxicillin as the
used drug; 12% reported on the use of a macrolide, and 12% had used the combination of
metronidazole and spiramycin (Rhodogyl®) whereas 28% of the patients did not recall the name of
the antibiotic. In the Ned-group, 68.5% did not remember the name of the antibiotic, metromdazole
was used by 10%, and 5% (one patient) reported on the use tetracycline, amoxicillin, amoxicillin-
metronidazole, or a macrolide. Differences in amoxicillin use were statistically significantly different

(p<0.001).
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Reasons for antibiotic intake included upper respiratory tract infections in 36% of Spanish patients,
however other 36% did not recall the reason. In the Ned-group, 26% had used antibiotics for oral

infections and 21% for respiratory infections, while 21% did not remember the indication.

Periodontal clinical variables.

The clinical description of the two patients populations has been presented earlier (van Winkelhoff et
al. 2000). In short, both patient groups showed similar characteristics, although the Ned-group
showed a slightly higher mean probing pocket depth (7.0 mm versus 6.2 mm) and a higher mean
clinical attachment level (8.0 mm versus 7.0 mm). The proportion of sites with bleeding on probing
were 98.3% in the Spa-group versus 98.4% in the Ned-group while suppuration was noted in 27.4%
and 25.8% of the sites, respectively. The Ned-group demonstrated a higher percentage of sites free
of plaque (45.8%), when compared with the Spa-group (21.8%).

Prevalence of B-lactamase producing bacteria.

Table 3 summarises comparative data of the different microbiological variables.

Mean total counts on control plates amounted to 1.57x10’ cfu in the Spa-group and 1.34x10 cfu in
the Ned-group. Total counts on amoxicillin-plates and on amoxicillin/clavulanate plates were
statistically significantly lower in the Ned-group (p<0.05). The counts of B-lactamase producing
species on the amoxicillin plates was significantly higher in the Spa-group, 3.9x10* cfu versus
8.0x10° cfu (p<0.05).

The prevalence of B-lactamase producing bacteria was 87.1% in the Spa-group versus 73.3% in the

Ned-group.

P-lactamase producing species accounted for 30.5% of the total counts on amoxicillin-plates in the
Spa-group, versus 16.4% in the Ned-group (p=0.05). The percentage of B-lactamase producing
species with respect to the total counts (in control media), was 0.44% in the Spa-group, versus

0.18% in the Ned-group.

Overall, 74 B-lactamase positive strains were isolated in the Spa-group and 33 in the Ned-group. The
mean number of positive strains per patient was 2.4 and 1.1, respectively (p<0.001). The mean
number of amoxicillin-resistant species was 6.6 in the Spa-group and 2.8 in the Ned-group
(p<0.001). The proportion of P-lactamase producing colonies, related to the number of different

colonies on amoxicillin plates, was 35.8% in Spa-group and 37.8% in Ned-group.
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Description of p-lactamase producing bacteria.

Identified B-lactamase positive species in both patient groups are summarised in Table 4.

In the Spa-group, 74 P-lactamase producing strains were initially isolated, but 15 were lost during
subculturing. 24 strains could not be completely identified with the API 32-A system, being 13 of
them facultative anaerobic bacteria. 35 species were identified to genus level. Prevorella species
represented 23 of the 35 identified strains. Additional identified species are shown in Table 4.

In the Ned-group, 33 f-lactamase producing strains were isolated of which 32 could be identified to

species level. All 32 strains were identified as Prevotella species.

Discussion.

In this study a high higher prevalence of B-lactamase producing bacteria was found in the subgingival
microflora of Spanish adult periodontitis patients in comparison to Dutch patients. This confirms our
hypothesis that a high use of systemic f3-lactam antibiotics leads to higher levels of bacterial
resistance. This association has also been demonstrated in clinical environments where-penicillins are
the most employed type of antibiotic and production of B-lactamase enzymes is the most important
mechanism of resistance for that particular type of antibiotic.

87% of Spanish patients had detectable (3-lactamase positive bacteria in the subgingival microflora
and this finding represents the highest prevalence reported in the literature. Legg & Wilson, (1990)
found a prevalence of 65% in adult periodontitis in the United Kingdom, while in the US.A. a
prevalence of 64% was found in maintenance patients (Walker et al. 1987) and 76% in untreated
patients who had taken antibiotics in the previous six months (Kinder et al. 1986). In The
Netherlands, the prevalence seems to be close to 75%, as shown in this study and in a previous study
using similar methodology (van Winkelhoff et al. 1997).

Lower prevalences have been reported studying samples from different sites in the mouth, ranging
from 37 to 42% (Heimdahi et al. 1981; Brook, 1984; Valdés et al. 1982, Wasfy et al. 1986, Lewis
etal. 1995).

In the present study, B-lactamase producing species represented 0.44% of the total subgingival
microflora in the Spa-group and 0.18% in the Ned-group. Higher percentages were reported by
Kinder et al. (1986) which found 0.7% in patients with previous antibiotic use in the past year, and
1.3% when antibiotics were used in the previous 6 months. Legg & Wilson (1990) reported a
percentage of 0.69%. However, when considering the total amoxicillin-resistant microflora, B-
lactamase producing species represented 30.5% (Spa-group) and 16.4% (Ned-group), which is

comparable to the results of Kinder et al. (1986) who stated that one third of the penicillin-resistant
8
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microflora were P-lactamase producing species, of which the majority belonged to Bacteroides
genus {presently Prevotella spp.).

The importance of Prevotella species as P-lactamase producers has been confirmed with in this
study. Most investigations assessing B-lactamase producing species in the oral cavity have found
Prevortella sp. as the most frequently involved species (Kinder et al. 1986; Brook, 1984; Valdés et
al. 1982; Legg & Wilson, 1990; van Winkelhoff et al. 1997).

In this study we have found a significantly higher use of antibiotic in the Spanish group of patients.
During the year prior to the sampling, 55% of the Spanish patients had used antibiotic, versus 13% in
the Dutch patients. Most Spanish patients remembered the brand name of the employed antibiotic
(72%), versus only 31.5% of the Dutch patients. One explanation could be the time lapsed after
antibiotic use, which was much longer for the Dutch *patients. Conversely, patients in The
Netherlands remembered better the reason for using antibiotic (only 21% could not answer the
question, versus 36% in the Spa-group).

Most Spanish patients (48%) stated that they have used amoxicillin, mostly for the treatment of
respiratory infections (36%) and oral infections (20%). Less homogeneity was found in the Ned-
group patients, however oral infections were the most common cause for antibiotic prescription
(26%).

Different authors (Heimdahl et al. 1981; Kinder et al. 1986, Brook, 1984; Lewis et al. 1995).
(Kinder et al. 1986) evaluated the influence of previous antibiotic consumption on antibiotic
resistance, comparing patients with previcus antibiotic usage during the last 6 months, versus
patients with no antibiotic intake during at least 1 year. The prevalence of B-lactamase producing
species in the subgingival microflora was much higher (76%) in the first group, as compared with
second group (48%). Heimdahl et al. (1981) examined penicillin-resistant Bacteroides in saliva from
healthy volunteers, calculating a 42% of prevalence of B-lactamase producing species. 12 out of the
44 positive patients (27%) had been on penicillin therapy during the previous 6 months, while the
corresponding figure for negative patients was 5 out of 60 (8%). However, Lewis et al. (1995)
found the same prevalence in oral abscesses, for patients with past history of antibiotic intake (6

months) as compared with those with no antimicrobial use.

In summary, we have evaluated the prevalence of -lactamase producing bacteria in two distinct
populations, belonging to two European countries with clear differences in antibiotic usage policy. A

higher prevalence of B-lactamase producing bacteria was found in the Spanish group and this was
9
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associated with a higher antibiotic consumption, especially that of amoxicillin. In this Spanish patient
group, B-lactamase producing bacteria represented a higher percentage of the total microflora and a
higher proportion of amoxicillin-resistant microflora. Although these species represented a low
percentage of the total subgingival microflora, its importance should not be underestimated, since
this can cause therapeutic failure or diseas_se recurrence when systemic antibiotics are used to treat
periodontal infections. In order to avoid widespread antibiotic resistance better controlled antibiotic
policies are advised, including clear guidelines for a rationale usage of systemic drugs in the

treatment of oral infections.
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Table 1. Demographic data, smoking habit
and daily medication usage of both samples.

SPA-group |[NED-group
Demographics N 31 30
mean age 43.1 43
age range 26 - 62 29 -63
% female 55 57
Systemic drugs % daily 323 3.2
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Table 2. Comparative data on last antibiotic usage in the Spanish and the

Dutch patients.

-

E’A-group NED-group
Antibiotics-Iast usage [/01-12 months 54.8 13.0
%13-48 months 258 7.0
%>5 years 0.0 433
enever 19.4 36.7
Kntibiotics-lypes Younknown 28. 70
%amoxicillin 48 5
%Rhodogyl® 12 0
%emetronidazole 0 10
Yomacrolides 12 5
Y%tetracyclines 0 5
%amoxi+metro 0 5
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Table 3. Comparative data of microbiological variables and B-lactamase producing species.

SPA-group NED-group

mean s.d. mean sd. | pvalue®
total-cfu control plates 1.57TE+07 | 2.50E+07 | 1.34E+07 | 1.10E+07 NS
total-cfu amoxicillin plates | 1.69E+05 | 2.10E+05 | 3.83E+04 | 4.60E+04 | p=0.001
total-cfu Augmentine plates 1.90E+04 | 3.00E+04 | 9.86E+03 | 1.28E+04 | p=0.01
% resistance-amoxicillin 1.69 2.18 0.55 0.74 p=0.0017
% resistance-Augmentine 0.16 0.18 0.12 0.18 p=0.027
cfu $-lactamase sp. on amoxi. L 3.89E+04 | 5.60E+04 | 798E+03 | 1.50E+04 | p=0.001
% B-lactamase sp. on amoxi. 30.51 30.92 16.45 23.79 p=0.05
% B-lactamase sp. on control 0.44 0.75 — 0.18 0.42 p=0.09
% prevalence of J-lactamase 87.1 73.3
n. B-lactamase strains 74 33
n, B-lactamase strains/patient 24 1.64 1.1 0.92 p<0.001
n. strains amoxi-resistant 6.6 1.94 2.8 1.21 p<0.001 ‘
| % B-lactamase strains in amoxi 36.27 23.90 39.29 31.00 NS

“ Calculated by means of Student t-test for two independent samples.
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Table 4. Characterisation of -lactamase producing
bacteria in the subgingival microflora in Spain and The

Netheriands.
Spa-group Ned-group
n strains n strains

23 Prevotella species 32

5 P.buccae 7

2 P.melaninogenica 3

1 P.loescheii 7

1 P.denticola 3

1 P.intermedia 9

P.oralis _ 2

13 | unidentified Prevorelia sp 1

4 Capnocytophaga sp. .
4 Bacteroides sp.

2 Propionibacterium acnes ]
1 Actinomyces meyeri

1 Pepiostreptococcus prevotti ]
15 lack of growing
24 uncomplete identification i
74 Total-strains 33
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