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RESUM

Introduccio:

La tuberculosi continua essent un greu problema de salut publica arreu del mén. El risc del
nen de desenvolupar la malaltia tuberculosa després de la infeccié primaria i la gravetat de
la propia malaltia, son més altes que en I'adult. L'adheréncia correcta al tractament
antituberculds és fonamental pel control de la infeccid latent i de la malaltia. L'adheréencia és
el grau en que el pacient compleix amb el tractament prescrit i les instruccions donades pels

professionals de salut.

El problema rau en que els tractaments antituberculosos sén diaris i a llarg termini, i sovint
amb dosificacions complexes (nombre de comprimits, requisits de dejuni, toxicitat...), aixo
pot conduir a una adherencia sub-0optima, la qual cosa provoca que la malaltia no es curi,
gue la infeccié tuberculosa latent pugui progressar a malaltia o que augmenti el

desenvolupament de resisténcies als farmacs.

Objectius:

Avaluar l'eficacia de quatre noves intervencions d'infermeria sobre I'adheréncia al
tractament antituberculds en una cohort pediatrica (<18 anys) i identificar els factors de risc

d'incompliment terapeutic.

Metodes:

Estudi quasi-experimental que consta de dues fases. Els resultats obtinguts en la Fase 1,
retrospectiva (2011-2013), es van comparar amb els de la Fase 2, prospectiva amb
intervencié (2015-2016). L'estudi es va dur a terme a |'Hospital de Sant Joan de Déu,

Barcelona, centre de referéncia per a la tuberculosi pediatrica a Espanya (NCT03230409).

Després de la fase 1, es varen implementar 4 intervencions dirigides per infermeres, les
quals constaven de dues intervencions educatives (entrega d’informacio escrita en la llengua

materna del nen/familia i una trucada telefonica de seguiment) i dues intervencions de
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monitoritzacido (el test d'Eidus-Hamilton i un qlestionari de seguiment), totes elles

realitzades exclusivament per les infermeres de I'estudi.

Resultats:

Es varen incloure un total de 359 pacients que havien rebut tractament amb farmacs
antituberculosos per un contacte estret amb un pacient amb tuberculds (quimioprofilaxi
primaria) o per infeccié tuberculosa latent (quimioprofilaxi secundaria) o per ser tractats de

malaltia tuberculosa (n = 261, Fase 1; n =98, Fase 2 ).

L'adherencia al tractament antituberculds va augmentar del 74,7% en la Fase 1 al 87,8% en
la Fase 2 (p = 0,014), després de la implementacié de les intervencions dirigides per

infermeres.

En la fase 1, el compliment del tractament va ser pitjor entre els pacients tractats per
infeccid tuberculosa latent, en comparacié amb els tractats per tuberculosi activa o per
qguimioprofilaxi primaria. La toxicitat i les barreres culturals i linglistiques, també es van
identificar com a predictors d’adheréencia sub-optima. En la Fase 2, la no adheréncia només
es va associar amb el fet d’haver nascut a l'estranger i amb |'origen immigrant de les

families.

Conclusions:

Les intervencions dirigides per infermeres semblen ser Utils per augmentar |'adheréncia al
tractament antituberculds en nens i adolescents en un entorn de poca endémia tuberculosa.
Les variables relacionades amb la poblacié immigrada continuen essent factors de risc

importants per a una adherencia sub-optima als farmacs antituberculosos.
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RESUMEN

Introduccion:

La tuberculosis sigue siendo un grave problema de salud publica en todo el mundo. El riesgo
del nifio de desarrollar la enfermedad tuberculosa después de la infeccién primaria y la
gravedad de la propia enfermedad, son mas altos que en el adulto. La adherencia correcta al
tratamiento antituberculoso es fundamental para el control de la infeccion latente y de la
enfermedad. La adherencia es el grado en que el paciente cumple con el tratamiento

prescrito y las instrucciones dadas por los profesionales de salud.

El problema radica en que los tratamientos antituberculosos son diarios y a largo plazo, y a
menudo con dosificaciones complejas (nimero de comprimidos, requisitos de ayuno,
toxicidad...), esto puede conducir a una adherencia sub-éptima, lo que provoca que la
enfermedad no se cure, que la infeccion tuberculosa latente pueda progresar a enfermedad

o que aumente el desarrollo de resistencias a los farmacos.

Objetivos:

Evaluar la eficacia de cuatro nuevas intervenciones de enfermeria sobre la adherencia al
tratamiento antituberculoso en una cohorte pediatrica (<18 afios) e identificar los factores

de riesgo de incumplimiento terapéutico.

Métodos:

Estudio cuasi-experimental que consta de dos fases. Los resultados obtenidos en la Fase 1,
retrospectiva (2011-2013), se compararon con los de la Fase 2, prospectiva con intervencion
(2015-2016). El estudio se llevd a cabo en el Hospital Sant Joan de Déu, Barcelona, centro de

referencia para la tuberculosis pediatrica en Espaiia (NCT03230409).

Después de la fase 1, se implementaron 4 intervenciones dirigidas por enfermeras, las cuales
constaban de dos intervenciones educativas (entrega de informacién escrita en la lengua

materna del niflo/familia y una llamada telefénica de seguimiento) y dos intervenciones de

21



RESUM

monitorizacion (el test de Eidus-Hamilton y un cuestionario de seguimiento), todas ellas

realizadas exclusivamente por las enfermeras del estudio.

Resultados:

Se incluyeron un total de 359 pacientes que habian recibido tratamiento con farmacos
antituberculosos por contacto estrecho con un paciente tuberculoso (quimioprofilaxis
primaria) o por infeccion tuberculosa latente (quimioprofilaxis secundaria) o por ser tratados

de enfermedad tuberculosa (n = 261, Fase 1; n = 98, Fase 2).

La adherencia al tratamiento antituberculoso aumento del 74,7% en la Fase 1 al 87,8% en la
Fase 2 (p = 0,014), después de la implementacién de las intervenciones dirigidas por

enfermeras.

En la fase 1, el cumplimiento del tratamiento fue peor entre a los pacientes tratados por
infeccion tuberculosa latente, en comparacion con los tratados por tuberculosis activa o por
qguimioprofilaxis primaria. La toxicidad y las barreras culturales y linglisticas, también se
identificaron como predictores de adherencia sub-6ptima. En la Fase 2, la no adherencia sélo
se asocio con el hecho de haber nacido en el extranjero y con el origen inmigrante de las

familias.

Conclusiones:

Las intervenciones dirigidas por enfermeras parecen ser Utiles para aumentar la adherencia
al tratamiento antituberculoso en nifios y adolescentes en un entorno de baja endemia
tuberculosa. Las variables relacionadas con la poblacion inmigrada contintan siendo factores

de riesgo importantes para una adherencia sub-éptima a los farmacos antituberculosos.

22



RESUM

ABSTRACT

Introduction:

Tuberculosis remains a public health problem worldwide. The risk of developing tuberculosis
after primary infection and its severity are higher in children than in adults. Proper
adherence to anti-tuberculosis treatment is critical for latent infection and disease control.
Adherence refers to the degree to which the patient complies with the prescribed treatment
and the instructions given by healthcare professionals. The problem lies in the fact that
these are long-term daily treatments with complex dosage (number of tablets, fasting
requirements, toxicity, etc.), that often leads to sub-optimal adherence, which can result in

the disease not being cured and the development of resistance

Aims:

To evaluate the efficacy of four new nursing interventions on the adherence to anti-
tuberculosis treatment in a pediatric cohort (<18 years) and to identify the risk factors for

non-compliance.

Methods:

Quasi-experimental study; Phase 1, retrospective (2011-2013), was compared with Phase 2,
prospective with intervention (2015-2016), at Hospital de Sant Joan de Déu, Barcelona, a

referral center for pediatric tuberculosis in Spain (NCT03230409).

After Phase 1, 4 nurse-led interventions were implemented, including two educational
interventions (written information in the child’s/families’ mother tongue and follow-up
telephone calls) and two monitoring interventions (Eidus-Hamilton test and follow-up

questionnaire), exclusively carried out by study nurses.
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Results:

A total of 359 patients who received anti-tuberculosis drugs after close contact with a
smear-positive patient (primary chemoprophylaxis) or were treated for latent tuberculosis

infection or tuberculosis disease were included (n=261, Phase 1; n=98, Phase 2).

Adherence to anti-tuberculosis treatment increased from 74.7% in Phase 1 to 87.8% in Phase

2 (p=0.014), after the implementation of the nurse-led interventions.

In phase 1, completion of treatment was worse among patients treated for latent infection,
compared with those treated for active tuberculosis or receiving primary chemoprophylaxis.
Toxicity and cultural and language barriers were also identified as predictors of non-
adherence. In Phase 2, non-adherence was only associated with being born abroad and with

foreign origin families.

Conclusions:

Nurse-led interventions seem useful in increasing adherence to anti-tuberculosis treatment
in children and adolescents in a low-endemic setting. Immigrant-related variables remained

major risk factors for sub-optimal adherence to anti-tuberculosis drugs.
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1. INTRODUCCIO

1.1. GENERALITATS

La tuberculosi (TB) és la malaltia infecciosa més prevalent al mdn, i malgrat la disponibilitat
d'una terapia economica i eficag, és una de les principals causes evitables de morbiditat i
mortalitat a nivell mundial, representant un greu problema de salut publica (World Health

Organization, 2015).

L'any 1993, I'Organitzaci6 Mundial de la Salut (OMS) va declarar la "Global Tuberculosis
Emergency” (Emergéncia Mundial de la Tuberculosi) i va establir algunes pautes a seguir per
reduir la morbiditat i mortalitat deguda a la TB a nivell mundial. D’enga, s’ha avangat
enormement en el descens de la mortalitat i de la incidéncia de la malaltia, pero aquests
avengos son encara insuficients per controlar la TB. L'any 2015, arreu del mén, s'estima que
10,4 milions de persones van desenvolupar la malaltia, i d'aquests casos, mig milié foren
causats per soques multi-resistents als farmacs anti-tuberculosos (anti-TB) de primera linia

(World Health Organization, 2016).

L'any 2015, coincidint amb el vinté aniversari del sistema mundial de vigilancia
epidemiologica de la TB, que recull anualment dades de més de 204 paisos d’arreu (World
Health Organization, 2016), es va establir una nova estrategia de I'OMS contra la malaltia,
gue va ser adoptada per les Nacions Unides, i que té com a objectiu posar fi a I'epidemia
mundial de TB reduint en un 90% la mortalitat i en un 80% la incidéencia a I'any 2030 (World

Health Organization, 2016).

Aixi doncs, I'any 2015 va ser una data decisiva i un punt d’inflexié internacional en la lluita
contra la TB, on es varen establir uns nous objectius per avancar en la prevencid, el
diagnostic i el tractament de la TB. Ja no hi ha dubtes sobre la importancia del diagnostic
precoc i del tractament farmacologic, pero les estrategies a aplicar en els paisos en vies de
desenvolupament amb altes taxes d’incidéncia de TB no poden ser les mateixes que les
dirigides a regions amb baixa endémia tuberculosa. En els primers, cal centrar-se en el
proveiment de farmacs i la disminucid de la mortalitat; en els segons, s’"han d’enfocar els
esforcos a millorar el compliment del tractament i en avangar en |'estudi de contactes

(World Health Organization, 2016).
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Perd I'enfocament general del problema ha de ser multisectorial, centrant-se en Il'accés
equitatiu als meétodes diagnostics i als tractaments, i en abordar alhora els determinants
socials de la TB. A banda, a causa de la globalitzacid i de la mobilitat creixent de la poblacié,
la resposta contra la TB ha de tenir dimensions tant nacionals com mundials (Lonnroth et al.,

2015; Lonnroth & Raviglione, 2008).

1.2.  HISTORIA DE LA TUBERCULOSI

La TB ha afectat I'home durant milers d'anys. Es una malaltia tan antiga que ha estat
identificada ja en les restes dels éssers humans pre-colombins, a I’Antic Egipte, i fins i tot en
restes del Neolitic o en restes de bisons datades del Paleolitic (Donoghue et al., 2004). A
Egipte i a Nubia s’han descobert momies amb signes tipics de TB vertebral que datarien de
3000 anys abans de Crist (Maradona, 2010). No obstant, les conseqiiencies de la malaltia van
ser bastant limitades fins a I'arribada de I'era industrial, on les condicions d'amuntegament

de la poblacié varen afavorir la seva propagacié (Griffith & Kerr, 1996).

Durant els segles XVII i XVIII, la TB va ésser la responsable d'aproximadament una quarta
part de totes les morts d'adults a Europa. La incidencia era tan elevada en aquest periode,
que per exemple, a Londres es va arribar a 1000 casos per 100.000 habitants per any (Lawn

& Zumla, 2011).

A principis del segle XIX, la malaltia era una doléncia temuda per la gravetat dels seus
simptomes, que tan sovint acabaven en mort, i per la seva gran capacitat d’escampar-se. Era
anomenada la tisi pulmonar (Maradona, 2010). S’estudiaven els cadavers i s’identificaven, en
la majoria, lesions idéntiques amb una mateixa estructura patologica, el tubercle, en organs
molt variats. Per aquest motiu es va comengar a anomenar tuberculosi, terme atribuit a

Schonlein al 1939 (Maradona, 2010).

Durant tot el segle XIX, la TB va continuar essent letal, i s’estima que va arribar a causar fins
el 25% de totes les morts a Europa (Lawn & Zumla, 2011). Coneguda amb el sobrenom de la
pesta blanca (Macip, 2010; Mazana, 2009), la malaltia era tan estesa que els autors de les
novel-les romantiques de I'epoca descrivien els seus personatges amb les tipiques cares

pal-lides i languides, que tossien sense parar i acabaven els seus dies morint en un sanatori.
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Escriptors i artistes del segle XIX com Balzac, Bécquer o Keats, i de la primera meitat del

segle XX com Kafka o les germanes Bronte van morir de TB (Macip, 2010).

Al 1882, Robert Koch descrivia el bacil de la TB, i aguest passaria a coneixer-se amb el seu
nom, bacil de Koch, rad per la qual li donaren el Premi Nobel I'any 1905. Al 1890, Koch va
utilitzar extractes del mateix bacil per provar si li servien per curar la TB, bo i anomenant-los
tuberculina. Va ser un fracas absolut. No tan sols no tenia cap efecte positiu, sind que en
alguns casos provocava una reacciéo immunologica en el lloc on s’injectava. Més endavant, es
va veure que aix0 només passava si el pacient havia estat en contacte amb el bacil, i per
tant, la injeccio de la tuberculina detectava els individus que tenien la infeccié (Macip, 2010).
Aquesta va ser la base que va aprofitar anys després, al 1908, un francés anomenat Charles
Mantoux per dissenyar un test diagnostic de la infeccié tuberculosa latent (ITBL) (Mazana,

2009).

A finals del segle XIX, ja s’havien anat descobrint altres formes cliniques de TB: les lesions
vertebrals descrites per Pott; les lesions laringies, genitals i peritoneals tuberculoses,
descobertes per Whytt; o la primera meningitis tuberculosa, descrita per Delpech al 1828

(Maradona, 2010).

La mortalitat va comencar a decaure a principis del segle XX amb la millora de les condicions
de vida, tals com I’habitatge o la nutricié, abans de I'adveniment dels farmacs anti-TB (Lawn
& Zumla, 2011). En aquella epoca, el tractament de la TB consistia Unicament en el repods a
I'aire lliure en sanatoris especialitzats. Amb el desenvolupament de la radiologia, es va poder
mostrar la formacié de cavitats pulmonars. En aquell moment, els tractaments buscaven

fonamentalment el tancament d'aquestes cavitats (Griffith & Kerr, 1996).

L'era moderna del tractament de la TB va comencar al 1946 amb el descobriment de
I'estreptomicina, el primer farmac eficag contra la malaltia. Tanmateix, fou a partir del 1952
amb la descoberta de la isoniazida, quan la majoria dels pacients van ser capacos de guarir.
Al 1970, s"aprovava la rifampicina, un farmac encara més eficag. Aquests nous tractaments
van eliminar la necessitat d'ingrés als antics sanatoris perqué els pacients eren tractats

rapidament i es convertien en no infecciosos (Griffith & Kerr, 1996).

29



1. INTRODUCCIO

En els paisos desenvolupats, les condicions de vida milloraven, els tractaments anti-TB
estaven disponibles en combinacid i la mortalitat anava disminuint. Les corbes semblaven
favorables fins que cap als anys 1980 la transmissié es va veure afavorida per I'aparicié de
I’epidémia del virus de la immunodeficiencia humana (HIV) / sindrome d’immunodeficiéncia
adquirida (SIDA). Altres causes col-laterals del ressorgiment observat de la TB en els darrers
30 anys, son la generalitzacié de desplacaments, sobretot de llargues distancies, els corrents
migratoris de paisos d’alta endemia cap a paisos desenvolupats, i |'abus de certes
substancies. Malauradament, els paisos amb menys recursos segueixen patint els factors de

risc classicament associats a la TB: la pobresa, 'amuntegament i la desnutricid.

A nivell mundial, ara la TB és principalment una malaltia social, que reflecteix la pobresa,
especialment en entorns amb recursos limitats. Aquesta sinérgia entre la TB i la pobresa
transcendeix |'economia, com un estigma associat. La marginacio, la depressio i la
desesperacié amplifiquen la pobresa en el sentit més ampli i n’obstaculitzen I'eliminacié
(Saunders & Evans, 2016). Les noves estrategies d’intervencié i la inversid en nous
programes haurien de permetre el control de la malaltia, pero l'eradicacid6 només sera
possible a través d'una reduccié substancial de la pobresa i I'amuntegament poblacional, i de

la voluntat i I’estabilitat politica mundial (Dheda, Barry, & Maartens, 2016).

Fa seixanta anys no existien els farmacs anti-TB per tractar la malaltia. Actualment ja es
coneixen soques resistents a tots els anti-TB principals: la tuberculosi multi-resistent (MDR-
TB) és la causada per bacils resistents almenys a isoniazida i rifampicina, mentre que la
tuberculosi extremadament resistent a farmacs (XDR-TB) també mostra resisténcia a una
quinolona i un aminoglicosid. S6n nous problemes emergents per a una patologia

reemergent (Foz & Gonzalez, 2010).

Amb aquest rerefons, hom identifica unes taxes de prevalenca, incidéencia i mortalitat per TB
molt més altes de les esperades i de les desitjades (World Health Organization, 2016). La TB
és una malaltia historica que ara ha renascut amb un estigma social més profund, associat
als prejudicis que I’envolten (Cervantes, 2016; Chowdhury, Rahman, Mondal, Sayem, &

Billah, 2015; Cremers et al., 2015).
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1.3. EPIDEMIOLOGIA
1.3.1. Generalitats

L'epidemiologia de la TB esta estretament relacionada amb les condicions socials i
economiques, i aix0 fa que la prevencio de la malaltia, I'atencid i el seu control siguin reptes

encara més desafiants (Raviglione & Sulis, 2016).

Les ultimes dades de prevalenga mundial de TB parlen d’entre 12 i 16 milions de casos, pero
hi ha grans diferéncies geografiques arreu del mon. El 75% de tots els casos de TB es
concentren en un llistat de 22 paisos en vies de desenvolupament (Adams & Starke, 2013),
pero la incidéncia en alguns paisos desenvolupats també ha crescut en els ultims trenta anys
(Abubakar, Lipman, Anderson, Davies, & Zumla, 2011; Centers for Disease Control and
Prevention, 2005; National Institute for Health and Clinical Excellence, 2011; Rios &
Monledn-Getino, 2009; Winston & Menzies, 2012; Zumla, Raviglione, Hafner, & von Reyn,
2013), tot i que sembla tendir de nou a la baixa recentment (World Health Organization,

2016).

Segons I'OMS, s'estima que la incidencia anual al mén és d’uns 10,4 milions de casos nous de
TB, un milié dels quals afectarien a nens (aproximadament el 10% del total). Hi ha sis paisos
que concentren el 60% de la incidéncia global; sén I'india, Indoneésia, Xina, Nigéria, Pakistan i
Sudafrica (World Health Organization, 2016). L’epidemia actual de la TB es troba encara en
fase expansiva en molts llocs del mén, sobretot a I’Africa sub-sahariana, on la co-infeccié TB-

HIV suposa una emergéncia de salut (Alimuddin & Zumla, 2011) (Figura 1).
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Figura 1. Taxes mundials d’incidencia de TB estimades al 2015
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Sén considerats paisos amb baixa incidéncia de TB aquells que tenen <20 casos de TB per
milié d'habitants i any. Aquests paisos, d’acord amb la nova estrategia de la OMS iniciada al
2015, enfoquen les seves intervencions a assolir un “estat previ a I'eliminacié”, és a dir, a
tenir <10 casos per milid, per a arribar finalment a I'eliminacié de la TB com a problema de
salut publica (menys d'un cas per milid) (Lonnroth et al., 2015). L’epidemiologia de la TB en
la majoria dels paisos de baixa incidéncia, es caracteritza per una baixa taxa de transmissio
entre la poblacié en general, alguns brots ocasionals, i la concentracié dels casos en certes
poblacions vulnerables i grups de risc sovint de dificil control, entre els que predominen les

persones immigrades (Lonnroth et al., 2015).

A Europa, no tots els paisos sdn considerats de baixa incidencia; les taxes més elevades
corresponen als paisos de I'antic bloc de I'Est (antiga Unid Soviética i ex-lugoslavia), seguits
de Turquia i Portugal. En contraposicio, les taxes d’incidéncia més baixes es descriuen a les
zones de l'oest del Mediterrani, Escandinavia i Islandia (Rios & Monledn-Getino, 2009)

(Figura 2).
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Figura 2. Taxes de notificacié de TB als paisos de la Regié Europea de 'OMS al 2013
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Espanya és un dels paisos de la Unié Europea amb més casos de TB declarats, tot i un
descens mantingut en la taxa d’incidencia en els darrers 20 anys (Figura 3). La taxa
d’incidéncia, en les ultimes dades oficials, publicades al 2014 és de 11,9 casos per 100.000
habitants, amb 5.018 casos notificats, i és sensiblement superior a les taxes d’alguns paisos
veins d’un nivell socio-economic similar (World Health Organization, 2016). La taxa global en
homes va ser de 13,2 i en dones de 8,4 casos per 100.000 habitants. En nens, la taxa fou de
4,2 casos per 100.000 habitants. El nombre de casos en menors de 15 anys va ser de 299 (6%
del total) I'any 2014, distribuit a parts iguals entre els de 0 a 4 anys i els de 5 a 14. No
obstant aixo, si calculem les taxes, els menors de 4 anys superen en incidéncia als de 5 a 14

anys (Centro Nacional de Epidemiologia, 2015).
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Figura 3. Evolucio de les taxes de tuberculosi en nens (<15 anys) i adults a Espanya, 2007-

2014
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A Catalunya, segons la seva Agencia de Salut Publica, la taxa d’incidéncia va baixant
lleugerament en els darrers anys pero segueix essent una de les més altes d’Espanya i de la
Unié Europea, amb 14,4 casos per cada 100.000 habitants a I'any 2015 i 1.078 casos
registrats. El 68% de casos es concentren a la Regié Sanitaria de Barcelona i el 26% a la
mateixa capital catalana. Per génere, les taxes sén del 17,4 i del 11,4 casos per 100.000
habitants en homes i en dones, respectivament. Els casos pediatrics representen el 8% del
total i la taxa de TB pediatrica és de 7,3 casos per 100.000 habitants. El 46% dels casos sén
nouvinguts, poblacié en la qual la incidencia és quatre vegades superior a la de les persones
autoctones, 38,8 i 9,3 casos per 100.000 habitants, respectivament (Rodés, Espinilla, &
Garcia, 2016) (Figura 4).
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Figura 4. Incidéncia de TB en els nouvinguts a Catalunya segons el continent del pais de

naixement al 2015.
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En nombres absoluts, la TB s’ha reduit un 65% a Espanya des de 1992, quan es va registrar
una taxa de 51,9 per 100.000 habitants. Catalunya continua essent, darrere de Galicia,
I'autonomia d'Espanya amb la incidéncia més elevada d’aquesta malaltia (Rodés, Espinilla, &

Garcia, 2016).

Mundialment, s’estima que cada any 480.000 nous casos de TB son deguts a soques multi-
resistents a farmacs i 100.000 més sén resistents només a la rifampicina (World Health
Organization, 2016). Aquestes resistencies son el resultat d'un mal compliment terapeutic, ja
sigui a causa de la manca de presa de dosis o al fracas per completar el total del tractament.
La MDR-TB ha afegit encara un nou repte a I’epidémia de la TB (Kruijshaar et al., 2008; Zumla
et al., 2013). De tots aquests casos, els que es diagnostiquen a I'india, la Xina i la Federacié

Russa representen el 45% del total.

L'dltim report anual publicat per I'OMS ha estimat 1,4 milions de morts per TB I'any 2015, i

0,4 milions més de morts a causa de la malaltia entre les persones que viuen amb I'HIV.
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Encara que la mortalitat en general s’ha reduit en un 22% en els ultims 15 anys, la TB
continua essent una de les 10 causes principals de mort al méon (World Health Organization,

2016), i la primera en persones co-infectades per I'HIV (Raviglione & Sulis, 2016).

Les dades epidemiologiques mostren que, malgrat els grans esforcos que s'estan realitzant
per reduir la incidencia de la TB, les diferents estratégies utilitzades encara no han donat els
resultats que s'esperaven (Dheda et al., 2016; Lawn & Zumla, 2011). En aquest sentit, és
imprescindible coneixer I'epidemiologia a nivell global, pero també a nivell local de la TB, per
a accelerar el cami cap al zero en noves infeccions, zero malalts tuberculosos i zero morts per

TB (Reid et al., 2015).

1.3.2. L’agent causal i la seva transmissid

La TB esta produida per una micobacteria de la familia Mycobacteriaceae, de I'ordre dels
actinomicets, i que s"anomena Mycobacterium tuberculosis complex. Aquest bacil pertany al
génere Mycobacterium i engloba diverses espécies: el M. tuberculosis (MT), M. bovis, M.
caprae, M. africanum, M. microti, M. pinnipedii i M. canettii. Tots ells poden provocar la

malaltia, pero el més freqlient al nostre medi és el MT (Fauci, 2008).

El MT és una bactéria aerobia fina, no esporogena, cilindrica, que medeix de 0,5 a 3 um de
llargada. Aquestes micobactéries no tenyeixen amb el colorant de gram, sén neutres, i
tampoc canvien de color ni amb I'alcohol ni amb els acids, essent per tant anomenades
bacils acid-alcohol resistents (BAAR). Aquesta propietat és deguda a la composicid de la seva
paret cel-lular, on hi tenen gran quantitat d’acids micolics, d’acids grassos de cadena llarga i
enllagos creuats, i altres lipids. Aquesta estructura és la causa de |'escassissima permeabilitat
de la paret cel-lular, i per tant, de la resistencia que el MT mostra contra la major part dels

antibiotics (Fauci, 2008).

Es un microorganisme resistent al fred i molt sensible a la calor i a la llum solar. Té una
capacitat de divisié lenta, que és I'origen d’un quadre clinic d’instauraciéo molt lenta. Pel seu
creixement, aquest patogen depén enormement de les condicions ambientals locals, de

manera que en situacions determinades, como ara una baixa tensié d’oxigen i un pH acid,

36



1. INTRODUCCIO

entra en un estat latent que fa encara més lenta la seva multiplicacié, que pot trigar des

d’alguns dies fins a molts anys (Fortun, Martin-Davila, Rodriguez, Navas, & Moreno, 2010).

L’home és el reservori principal de MT, encara que la majoria d’animals també poden ser-ho.
De la mateixa manera, el bestiar bovi és reservori de M. bovis, i el capri i el bovi ho sén de M.
caprae. La resta de micobactéries del complexe sén minoritaries: M. africanum s’ha
identificat en alguns casos d’Africa oriental, central i occidental; M. canettii, rarament a I'est
africa; M. microti, en rosegadors; i M. pinnipedii, tradicionalment en foques i lleons marins
de I'hemisferi sud, perd0 també en éssers humans recentment (Fauci, 2008; Mandell,

Bennett, & Dolin, 2012).

El mecanisme de transmissié més freqient de MT és la via aéria, a través de petites gotes
aerosolitzades d’1 a 5 micres de diametre, que son produides pel pacient malalt en activitats
guotidianes com la parla, el riure i la tos. Cada goteta porta una carrega bacil-lar d’entre 1i 5
bacils (Marcos, Blanco, Yzusqui, Vizuete, & Magallanes, 2014). Aquestes gotes diminutes
s’assequen aviat, pero les més petites de totes poden quedar suspeses a |'aire durant hores i
arribar als alveols al ser inhalades. Amb cada cop de tos es poden expulsar unes 3000
gotetes contagioses, les mateixes que amb 5 minuts de conversa, mentre que un esternut

pot generar-ne un nombre molt superior (Fauci, 2008; Mandell et al., 2012).

Tot i que la via digestiva no sol ser la predominant perqué la pasteuritzacid de la llet és
obligatoria, la malaltia per M. bovis s’adquireix per la ingesta de llet i derivats contaminats
(Marcos et al.,, 2014). Hi ha altres formes de transmissid possibles com la urogenital, la
cutania-mucosa i la transplacentaria, encara que aquestes no tenen importancia

epidemiologica (Fortun, Martin-Davila, Rodriguez, Navas, & Moreno, 2010).

Hi ha una serie de factors de risc alhora de passar de la simple exposicio a la infeccio pel MT:
el grau de contagiositat del pacient, les condicions d’exposicié (la durada i la intimitat del
contacte), i els factors ambientals (el tipus d’ambient que es comparteix amb ell) (Fauci,
2008; Mandell et al., 2012; Medina, Calero, Alvarez, & Romero, 2010; Mims, Nash, &
Stephen, 2008; Spicer, 2009). Els pacients tuberculosos amb esputs que contenen BAAR
visibles en el microscopi, és a dir, els pacients bacilifers, sén els que tenen més capacitat de
propagacido. Acostumen a ésser pacients amb TB pulmonar cavitada, o amb TB

endobronquial o laringia, i eliminen esputs que contenen gran quantitat de bacils (10° a 10’
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bacils/ml) (Fauci, 2008). Aquesta capacitat infectiva també dependra de la severitat i
fregliencia de la tos, el caracter i volum de les secrecions, el nombre de bacils de la font
d’infeccié i el rebre o no tractament anti-TB, ja que, dues o tres setmanes de terapia
adequada, redueixen els bacils a les secrecions respiratories en un 99% (Mandell et al., 2012;

Medina et al., 2010).

Els pacients amb TB pulmonar i extrapulmonar amb cultius negatius no mostren
practicament contagiositat; i els afectats per I'HIV solen presentar menys TB cavitades, pel

gue solen ser, també, menys contagiosos (Fauci, 2008).

En el nen, la malaltia TB sol desenvolupar-se en les primeres setmanes o mesos després del
contagi i s"Tanomena TB primaria. La TB primaria normalment afecta els 10buls inferiors del
pulmé i és tipic el complexe de Gohn (adenopatia, cordé limfangitic i nodul pulmonar), que
conté una carrega bacil-lar molt petita en comparacio a les cavernes TB dels adults. Aquesta
escassa carrega bacil-lar, juntament amb la poca capacitat d’expectoracié del nen
(proporcional a I’edat), fan que el nen amb TB rarament sigui considerat contagios (Grupo de

trabajo de Tuberculosis de la Sociedad Espafiola de Infectologia Pediatrica (SEIP), 2007).

Un dels factors més importants per a la transmissié de la TB és I'ambient. L’apinyament en
espais mal ventilats intensifica el contacte amb el malalt i augmenta les possibilitats
d’infectar-se (Fauci, 2008; Mims et al., 2008; Spicer, 2009). Analitzant les taxes d’incidencia
de les grans ciutats europees de més de 500.000 persones, i sobretot en paisos de baixa
incidéncia, s'observa que alla les taxes eren el doble de la taxa nacional de notificacié del
mateix pais (De Vries et al., 2014). Aquestes dades il-lustren com la TB es concentra en les
grans ciutats malgrat les incidencies nacionals decaiguin, molt probablement com a resultat
de la major concentracié de grups de risc. Per tant, el risc d’adquirir la infeccié TB depen

principalment de factors exogens (Fauci, 2008).

1.3.3. La diferencia entre la infeccio tuberculosa latent i la tuberculosi

Es considera ITBL quan 'individu esta infectat, i per tant, la prova cutania de la tuberculina o

les noves proves de tipus IGRA (interferon gamma release assays) donen un resultat positiu,
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perod el pacient no presenta simptomes de malaltia i la radiografia de torax és normal (Fauci,

2008; Mims et al., 2008; Spicer, 2009; Zumla et al., 2013).

Un cop l'individu esta infectat, el risc de presentar o no la malaltia depéen sobretot de factor
endogens com la predisposicié natural a la malaltia, I'eficacia funcional de la immunitat

cel-lular i I'edat (Fauci, 2008).

Des del punt de vista epidemiologic, el pacient infectat sense malaltia activa (ITBL) té una
gran importancia perquée és el reservori més important de MT. Aquesta poblacid no és
contagiosa pero és portadora de bacils, i per tant, susceptible de desenvolupar la malaltia,

fins que la persona mor (Fortun, Martin-Davila, Rodriguez, Navas, & Moreno, 2010).

En més del 90% de les persones infectades per MT, el bacil es manté quiescent, en la forma
clinica que anomenem ITBL. El risc de desenvolupar malaltia activa s'estima en
aproximadament el 5% en els primers 18 mesos després de la primoinfeccid i
aproximadament un 5% addicional la resta de la vida. S'estima que 2 bilions de persones

arreu del mén tenen ITBL i estan potencialment en risc de reactivacié (Zumla et al., 2013).

En termes generals, es calcula que fins a un 10% de les persones infectades finalment
desenvoluparan la TB activa en algun moment de la seva vida (Fauci, 2008; Mandell et al.,

2012).

Quan la malaltia clinica apareix poc temps després de la primoinfeccid es classifica com a TB
primaria, i és molt comuna en nens de fins a 4 anys d’edat i en individus immunodeprimits.
Aquesta TB primaria pot ser greu i disseminada, perd0 generalment no associa alta

contagiositat (Fauci, 2008; Mandell et al., 2012; Mims et al., 2008).

La majoria d’individus amb ITBL que finalment desenvolupara la malaltia, ho fa durant el
primer i segon any després d’adquirir la infeccid, tot i que el bacil pot reactivar-se fins i tot
molts anys després de la primoinfeccié. Aquesta forma clinica s"anomena TB secundaria o
post-primaria, i generalment associa cavitats pulmonars que contenen bilions de bacils de
MT, rad per la qual és més contagiosa que la TB primaria (Fauci, 2008; Mims et al., 2008;

Spicer, 2009).
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1.3.4. Grups derisc

Un factor molt important que influeix en el risc d’emmalaltir és 'edat (Adams & Starke,
2013; Fauci, 2008; Moreno-Pérez et al., 2010; Newton, Brent, Anderson, Whittaker, &
Kampmann, 2008; Shingadia, 2012).

Els nens d’edats primerenques (menors de 5 anys) sén una poblacié molt més vulnerable a la

TB.

Els nens petits mostren un major risc de progressié de la infeccio a la malaltia,
aproximadament un 40%, xifra molt superior al 10% estimat en els adults. A més, la TB
sovint progressa més rapidament, i quan es presenta ho fa en les formes més greus, com ara
la TB miliar o la TB de sistema nervids central, que solen associar major morbiditat i
mortalitat (Graham et al., 2006; Grupo de trabajo de Tuberculosis de la Sociedad Espafola

de Infectologia Pediatrica (SEIP), 2007; Santiago-Garcia et al., 2016; Shingadia, 2012).

D’entre les persones amb ITBL, la incidéncia de TB també és més elevada al final de
I’adolescéncia i als inicis de I'edat adulta; la fisiopatologia de la TB en aquest grup etari és
encara incerta (Fauci, 2008; Graham, 2011; Kaur, 2013; Lawn & Zumla, 2011; Swaminathan

& Rekha, 2010).

El risc d’emmalaltir també és superior en la poblacio d’edat avancada, sobretot en els majors
de 65-70 anys, degut possiblement al deteriorament de la immunitat i a la coexistencia

d’altres malalties (Fauci, 2008; Fortin, Martin-Davila, Rodriguez, Navas, & Moreno, 2010).

Hi ha diverses malalties que afavoreixen el desenvolupament de la TB activa. Dins d’aquest
grup, el risc més elevat és, sens dubte, en els individus infectats per I’'HIV (Mims et al., 2008;
Spicer, 2009). També mostren major risc les persones en tractaments immunosupressors o
immunodeficiencies primaries, les post-trasplantades de ronyd o cor, amb derivacions
jejunals o gastrectomies, amb patologia pulmonar subjacent com la silicosi o el tabaquisme
important, amb insuficiéncia renal cronica, amb diabetis i amb consum de drogues per via

parenteral.
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1.4. CLINICA

La viruleéncia de la malaltia depen de la paret cel-lular de MT, les caracteristiques
intracel-lulars i la resisténcia a les defenses de I’hoste; mentre que la patogénia és la mateixa
en tots els teixits, pero varien les manifestacions cliniques segons els organs afectats (Spicer,

2009).

Un cop inhalat o ingerit, el bacil és fagocitat pels macrofags, es multiplica i es dissemina als
ganglis limfatics regionals. El dany en els teixits és degut als tubercles, que sén estructures
d’inflamacié granulomatosa formades per cel-lules epitelioides i cél-lules gegants
multinucleades (de Langhans). En els tubercles s’hi produeix una necrosi central caseificant,
d’aspecte formatjat, la qual donara lloc a les cavernes. Aquestes lesions poden ser locals o

sistémiques (Spicer, 2009).

El quadre clinic classic de malaltia TB pulmonar consisteix en afectacié de |'estat general
amb peérdua de pes, astenia, anoréxia, febricula o febre generalment vespertines, i sudoracié
nocturna. Entre un 10 i un 20% dels casos de malaltia TB es presenten de manera

assimptomatica, només per troballes radiologiques (Marcos et al., 2014; Zumla et al., 2013).
Segons la localitzacié de la malaltia les formes de presentacié clinica poden variar:

En la TB pulmonar pot no haver-hi correlacio entre I'extensié de la malaltia i la magnitud dels
simptomes. Dels simptomes propiament pulmonars, el més frequent és la tos, que pot ser
seca o productiva, amb expectoracid mucosa, purulenta, i en ocasions, hemoptoica (Medina
et al., 2010). La dispnea es presenta només quan la TB esta molt estesa. Sovint, una forma
d’inici és la pneumonia tuberculosa, un quadre semblant a la pneumonia bacteriana tipica

(Mandell et al., 2012; Mims et al., 2008).

La TB ganglionar és la forma de TB extrapulmonar més frequent. Apareix una tumefaccié
indolora, ben delimitada, de localitzacié predominantment cervical o supraclavicular,
anomenada escrofula. Si la malaltia progressa, poden arribar a observar-se signes

inflamatoris locals i trajectes fistulosos que drenen material caseds (Medina et al., 2010).

En la TB pleural, els simptomes acostumen a ser febre i dolor toracic de caracteristiques

pleuritiques, tos seca, deteriorament de I'estat general, perdua de pes, asténia i dispnea
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progressiva. La mida del vessament pleural no en condiciona el pronostic. Es la segona forma
més freqlient de TB extrapulmonar. Aquesta forma de presentacié és més comuna en adults

joves (Gui & Xiao, 2014).

En la TB genito-urinaria, els simptomes més freqliients sén la polaquidria, la disuria,
I’hematuria i el dolor, acompanyats de pilria amb cultius negatius. La TB genital en homes
pot cursar amb orquitis i prostatitis, mentre que en dones ho fa amb dolor pelvic, alteracions

menstruals i problemes de fertilitat (Martinez, Mateos, Blanch, Salinas, & Garcia, 2010).

En la TB osteo-articular, I'afectacié més tipica és la de la columna vertebral, el denominat
mal de Pott, que implica sobretot a la zona lumbar o dorsal. La localitzacié cervical és més
infreqlent perd presenta unes seqlieles més greus. Els cossos vertebrals sén especialment
vulnerables a la infeccid perquée tenen un major flux sanguini. Es pot presentar artritis
tuberculosa en el maluc i el genoll, monoarticular i en forma de dolor. La tumefaccio es

propia de les articulacions perifériques (Martinez et al., 2010; Ratnappuli et al., 2015).

La TB del sistema nervidés central sol presentar tres formes cliniques: meningitis,
tuberculoma i aracnoiditis tuberculosa espinal, tot i que, la primera és la més habitual en
paisos de baixa endemia TB. Cursa primerament amb anorexia, malestar general, cefalea, i
després amb vomits, alteracié del nivell de consciéncia, rigidesa de clatell, convulsions i

hidrocefalia (Ducomble et al., 2013)

En la TB laringia, hi ha canvis en la veu i posteriorment afonia, odinofagia, i sovint malaltia
pulmonar associada; és una forma de presentacié molt contagiosa. Mentre que les TB
pericardica i peritoneal son molt infreqlients, i cursen amb granulomes en el pericardi la

primera, i dolor abdominal, ascitis, febre i pérdua de pes, la segona (Mandell et al., 2012).

Finalment, la TB disseminada (o miliar) és propia del pacient amb una immunitat afectada:
individus infectats per I'HIV, en tractament immunosupressor o els nens menors de 2 anys.
Es produeix un disseminacié hematogena del MT que cursa amb perdua de pes, anorexia,
febre, sudoracié nocturna i mal estat general, pero la clinica és molt variada i pot arribar a
presentar-se de manera aguda en forma de shock septic, fallada multiorganica o distrés
respiratori. Es, possiblement, la forma més greu de presentacié de la TB (Mims et al., 2008;

Spicer, 2009).
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1.5. DIAGNOSTIC

Els simptomes i signes clinics inicials de la TB pulmonar sén insidiosos i sovint poc explicits, i
no permeten diferenciar-la d’altres quadres patologics, i aix0 provoca retards en el
diagnostic i I'inici del tractament. A Espanya, la demora mitjana del diagnostic de la TB és
d’uns 3 mesos, considerant-se acceptable un temps no superior a 3 setmanes (Medina et al.,
2010). Aquest retard provoca un augment de la morbiditat, major risc de sequeles i de

contagi a altres persones.

1.5.1. Diagnostic de la infeccié tuberculosa latent

El test diagnostic principal de la ITBL és la prova de la tuberculina realitzada mitjancant la
tecnica de Mantoux. Es tracta d’una reaccié d’hipersensibilitat retardada (de tipus V) als
antigens de MT administrats en persones amb ITBL (Calero, Medina, Romero, & Alvarez,

2010).

La prova es realitza injectant intradéermicament proteina derivada purificada (PPD) de MT. Es
detecta la resposta immunitaria a partir de la induracié palpable en el punt de la injeccid
intradérmica, a les 48-72 hores de I'administracié. No hi ha un consens internacional sobre la
mida d’aquesta induracié per a ésser considerada positiva (Lardizabal & Reichman, 2017), a
Espanya es considera positiva una induracido 25 mm en |'edat pediatrica (Calero, Medina,
Romero, & Alvarez, 2010; Garcia, Barrio, Aguila, & Rodriguez, 2010). Tanmateix, la prova de
la tuberculina presenta una especificitat baixa (falsos positius a causa de la vacunacié previa
amb el bacil Calmette-Guérain (BCG) o a |'exposicié prévia a micobacteris ambientals) i una
sensibilitat també baixa (falsos negatius, particularment en nens i individus
immunodeprimits) (Lardizabal & Reichman, 2017; Shingadia, 2012; Shingadia & Novelli,
2008). A més, el test no diferencia la malaltia activa de la ITBL, pel qué sén necessaries
manifestacions cliniques o radiologiques per a establir el diagnostic de TB (Marcos et al.,

2014).

En les persones vacunades amb la vacuna BCG no es pot discernir amb seguretat absoluta si

la reaccié és deguda a la infeccié per MT o és un record de la vacuna, és per aix0, que en els
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darrers 15 anys s’estan utilitzant els tests IGRA (interferon gamma release assays) en sang
(Marcos et al., 2014; Shingadia, 2012). Els tests IGRA es basen en la determinacié in vitro
dels nivells sanguinis d’interferon-y (INF-y) produits pels limfocits T davant de I'estimulacio
per antigens especifics de MT, absents en la majoria de micobacteris atipics i en les soques
que conté la vacuna BCG. Son, per tant, més especifics que la tuberculina, ja que
disminueixen els falsos positius produits per la vacuna BCG. Malgrat tot, tampoc ofereixen
millores substancials en la sensibilitat per al diagnostic d'ITBL respecte a la prova de la
tuberculina (Shingadia, 2012). Actualment es disposa de dues proves comercialitzades, el

QuantiFERON-TB i el T-SPOT-TB, i ambdds tenen un cost elevat (Marcos et al., 2014).

En alguns paisos de baixa endémia tuberculosa, s’han implantant protocols de salut
d’entrada al pais que inclouen la realitzacié de proves diagnostiques de TB a aquelles
persones que provenen de paisos d’alta incidencia tuberculosa. La majoria d’estudis
coincideixen en la importancia de dur a terme aquests cribatges per a la deteccid precog
d’individus amb ITBL (Abubakar, Griffiths, & Ormerod, 2012; Brassard, Steensma, Cadieux, &
Lands, 2006; Kruijshaar et al., 2013; Mulder, Klinkenberg, & Manissero, 2009; Zenner et al.,
2013).

1.5.2. Diagnostic de la tuberculosi

La clinica i I'anamnesi sén els elements essencials en qualsevol procés diagnostic, pero
adquireixen especial importancia en el cas de la TB per les seves manifestacions sovint
inespecifiques, i aconsegueixen el seu valor maxim en pediatria, amb la recollida de les
dades de la familia, els adults convivents, i I'entorn i I'habitatge, entre altres (Mandell et al.,
2012; Moreno-Pérez et al., 2010). Obviament, una exploracié fisica exhaustiva és també

fonamental per a aproximar-nos al diagnostic.

En funcié de la presentacid clinica de la malaltia, ens podrem ajudar també de les proves
radiologiques. Aixi, en la TB pulmonar, la malaltia pot presentar manifestacions
radiologiques molt variades, perd el complexe de Gohn en la TB primaria del nen i les
cavernes TB apicals en I’adult en son les troballes més freqlients. En la TB extrapulmonar, en

funcid del tipus de malaltia, s’indicaran unes o altres proves d’imatge (ecografia, tomografia
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computeritzada, ressonancia magnetica, etc.). Les troballes histologiques, tipicament la
inflamacid de tipus granulomatods, també poden ser utils, pero impliquen la necessitat d"una

biopsia, que no sempre és possible.

Tanmateix, la confirmacié de la TB precisa sempre d’estudis microbiologics que identifiquin a

MT. En el pacient pediatric, sovint la malaltia TB no es pot confirmar microbiologicament.

La bacil-loscopia, o examen microscopic directe, de les mostres d’esput obtingudes de les
vies respiratories, a la cerca de BAAR mitjangant la utilitzacié de la tecnica de Ziehl-Neelsen o
les de fluorescéncia amb auramina i rodamina, segueix essent la base del diagnostic
microbiologic de la TB (Medina et al., 2010). Com que |’eliminacié de bacils en secrecions
respiratories és irregular, cal estudiar com a minim 3 mostres de bona qualitat obtingudes

en dies diferents (Marcos et al., 2014).

Es una técnica senzilla, rapida i de molt baix cost, que a més detecta els pacients més
contagiosos. Es important destacar, perd, que hi pot haver preséncia de BAAR i no
especificament de MT, de la mateixa manera que, la no observacié6 de BAAR tampoc
descarta el diagnostic de TB (Marcos et al., 2014; Medina et al., 2010). La confirmacid
microbiologica precisa d'un cultiu positiu a MT, que sol trigar habitualment entre 3 i 6
setmanes, i que permet |'estudi fenotipic de la sensibilitat antimicrobiana de la soca. La
sensibilitat de la bacil-loscopia en les mostres extrapulmonars és més baixa (0-40%) a causa
de la naturalesa poc bacil-lifera de la malaltia localitzada fora del pulmé (Shingadia, 2012). A
més, tampoc no diferencia els micobacteris atipics del MT (Mehta, Raj, Singh, & Khuller,

2012)

Els métodes moleculars, sobretot els de reaccié en cadena de la polimerasa (PCR), permeten
un diagnostic microbiologic confirmatori abans de 72 hores amb una mostra minima, pero

sén economicament més costosos i estan menys estandaritzats.

1.6. VACUNACIO

Actualment hi ha una dotzena de noves vacunes en assaigs clinics per a la prevencio de la TB,

de moment totes elles encara en fase pre-experimental (Rao et al., 2017; Yuan et al., 2015).
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La majoria intenten potenciar la immunitat humoral, pero aixo no és facil a causa de la
dificultat d’obtenir anticossos protectors contra la TB d’'una manera fiable (Prados-Rosales et

al., 2017). Per tant, de moment, |’Unica vacuna disponible per a la TB és la de la soca BCG.

Aquesta vacuna va deixar d’utilitzar-se de forma rutinaria a Espanya I'lany 1974. Es tracta
d’una vacuna a partir de M. Bovis modificat, no de MT, i la immunitat que confereix no és
complerta (Macip, 2010). Encara que el BCG protegeix contra les formes disseminades i
greus de la malaltia en els nens petits, i aixo és util en poblacions amb alta endéemia
tuberculosa, la seva proteccid disminueix amb |'edat després de la immunitzacié neonatal, i
no impedeix la reactivacié de la ITBL en I’edat adulta (Yuan et al., 2015). La seva seguretat en
la poblacié infectada pel HIV també ha estat posada entredit. Tanmateix, al ser |"Unica
disponible, se n"administra una dosi al néixer a la gran majoria de paisos de baixa renda on la

TB és encara endéemica.

1.7. TRACTAMENT ANTITUBERCULOS

1.7.1. Tractament de la infeccid tuberculosa latent

Des de mitjans del segle XX, disposem d’antibiotics per al tractament de la ITBL i de la
malaltia TB. El proposit de tractar la ITBL és evitar que la infeccidé progressi a malaltia (Lainez,

Martinez, Costa, & Rodriguez, 2010).

Actualment, el farmac d’eleccio pel tractament de la ITBL és la isoniazida (INH), en pautes de
monoterapia de 6-9 mesos (Lainez et al., 2010; Lobue & Menzies, 2010). El seu principal
efecte advers és I’hepatotoxicitat, i la ingesta concomitant d’alcohol, un factor de risc afegit

per a desenvolupar-la.

La seva eficacia gira entorn del 90% si I'adheréncia al tractament és correcta durant tot el
temps de tractament. El tractament optim en |"adult consisteix en I'administracié de dosis de
5mg/kg al dia sense superar els 300 mg durant 9 mesos (270 dosis) (Lainez et al., 2010;
Lobue & Menzies, 2010). Malgrat aix0, pels pacients amb dificultats en el compliment poden
utilitzar-se regims més curts (6 mesos, 180 dosis), o fins i tot, la seva administracié dos cops

a la setmana, mitjancant el tractament directament observat (TDO), en dosis de 15 mg/kg
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(maxim 900 mg, de 25 a 78 dosis totals) (Centers for Disease Control and Prevention, 2011;

Codecasa et al., 2013; Getahun et al., 2015; Lainez et al., 2010; Lobue & Menzies, 2010).

La rifampicina (RIF) té una eficacia similar a la INH. Esta indicada en aquells pacients que no
toleren la INH o en els que s’han infectat amb soques de TB resistent a la INH. S’administra
diariament en dosis de 10 mg/kg, maxim 600 mg, durant 4 mesos (120 dosis totals). El seu
principal inconvenient son les freqilients interaccions amb altres farmacs (Centers for Disease
Control and Prevention, 2011; Codecasa et al., 2013; Getahun et al., 2015; Lainez et al.,
2010; Lobue & Menzies, 2010), pero varis estudis han conclos que escurcar la durada del
régim terapeutic en pot millorar el compliment (Centers for Disease Control and Prevention,

2011; McClintock et al., 2017).

Altres pautes alternatives sén les combinades: INH més RIF, que té una eficacia similar a les
anteriors, pero que escurca el tractament a 3 mesos (Lainez et al., 2010; Lobue & Menzies,
2010); i també la RIF més pirazinamida (PZA), que mostra una excel-lent eficacia (Lobue &
Menzies, 2010), perd que associa un alt risc d’hepatotoxicitat (Lainez et al., 2010; Sharma,

Sharma, Kadhiravan, & Tharyan, 2014).

A finals de 2011, els Centres per al Control i Prevencié de Malalties (CDC) d'Estats Units van
recomanar un nou regim per al tractament de la ITBL que consisteix en 3 mesos d'INH i
rifapentina setmanals (12 dosis en total), i ara s’ha confirmat que les taxes de compliment
terapéutic estant essent majors que amb els 9 mesos d'INH (Centers for Disease Control and
Prevention, 2011; McClintock et al.,, 2017) i que els pacients presenten menys
hepatotoxicitat, tot i que la interrupcié del tractament a causa d’altres esdeveniments

adversos és més alta que amb la INH en monoterapia (Sharma et al., 2014).

1.7.2. Tractament de la tuberculosi

El tractament de la TB es basa en una combinacié de farmacs bactericides i esterilitzants
durant un minim de 6 mesos. Actualment, hi ha varis regims de tractament pero cap és

I'ideal, a causa de seva durada i de la toxicitat que poden causar (Lienhardt et al., 2017).

Actualment a Espanya, quan s'ha establert el diagnostic de TB, el tractament de primera linia

consisteix en una combinacio de 4 farmacs: INH, RIF, PZA i etambutol (EMB), tant en adults
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com en nens, en una fase d'induccid de 2 mesos, que després ha de ser completada amb una
segona fase de manteniment amb biterapia (INH més RIF) durant 4 mesos en la majoria dels
pacients. El tractament complert té una durada minima de 6 mesos i una taxa de curacio de
la malaltia d’aproximadament el 90%. Es tracta del tractament anti-TB estandard per a la TB
sensible als farmacs, i s'utilitza arreu del mon (Lienhardt et al., 2012; Maitre et al., 2017).
Aquest tractament és encara massa llarg i aquesta és una de les causes que propicia

I'abandonament del tractament (Zumla et al., 2015).

El tractament incomplert o inadequat pot desencadenar resistencia als farmacs en el cas
index i, potencialment, en els casos secundaris de TB infectats per aquesta persona (Lew,
Pai, Oxlade, Martin, & Menzies, 2008; National Institute for Health and Clinical Excellence,

2011; Stagg et al., 2016; Zumla et al., 2014).

1.7.3. Tractament de la tuberculosi multi-resistent

La MDR-TB planteja un desafiament immens per al control de la malaltia TB (American
Thoracic Society, CDC, 2003; Burki, 2016; Centro Nacional de Epidemiologia, 2015; Lénnroth
& Raviglione, 2008; Mancuso, Diffenderfer, Ghassemieh, Horne, & Kao, 2016; Suthar,
Zachariah, & Harries, 2016; World Health Organization, 2016). S’entén per MDR-TB una
forma de TB causada per soques resistents com a minim a la INH i a la RIF, farmacs que ja no
es podran utilitzar en el tractament. Les pautes terapeutiques alternatives sdn menys
eficaces, més toxiques, impliqguen una major durada del tractament i uns costos més elevats,
i sobretot pitjors resultats que el tractament estandard pel que fa a taxes de curacié
(Lienhardt et al., 2017). Els primers casos de MDR-TB van descriure’s a la decada del 1990,
per0 posteriorment s’observa que un 10% d’aquests pacients també presentaven
resistencies als principals farmacs anti-TB de segona linia, les fluoroquinolones i els
aminoglucosids. Aquestes soques sén definides com a extremadament resistents (XDR-TB)

(Maitre et al., 2017).

La prevalenga de la resistencia als medicaments d’aleshores enga ha anat augmentant de
forma constant (Pontali, Matteelli, & Migliori, 2013). Globalment, el 3,3% de nous casos de

TB i el 20% de casos de retractament son causats per soques MDR-TB, i d"aquests, el 9,7%
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son XDR-TB. El pais europeu amb la major prevalenca de casos de MDR-TB és Bielorussia
(amb un 34% en casos nous i un 69% en els casos de retractament) (Pontali, Sotgiu,

D’Ambrosio, Centis, & Migliori, 2016).

Si la soca només és resistent a INH, no hi ha consens sobre els millors regims de tractament.
Semblaria que allargar la durada del tractament amb rifampicina podria ser la millor opcio
(Stagg et al., 2016), encara que calen més assaigs randomitzats per comparar els diferents
régims anti-TB per a avaluar-ne la mortalitat, les taxes de curacio, les de recaiguda i els

efectes adversos (Stagg et al., 2016).

Per a la MDR-TB i la XDR-TB, després de més de 40 anys sense la introduccié de cap nou
farmac anti-TB, s’"han desenvolupat recentment nous medicaments (Lienhardt et al., 2012).
El delamanid i el bedaquiline, combinats en nous regims, donen esperances de millorar les
taxes de curacio (Gler et al., 2012; Pontali et al.,, 2013; Pym, Diacon, Tang, & Al, 2016).
Aquests dos medicaments sdn recomanats per I'OMS per al tractament de la MDR-TB i de Ia

XDR-TB (World Health Organization, 2013, 2014b).

1.8. ESPECIFICITATS DE LA TUBERCULOSI EN EL NEN

A l'edat pediatrica, hi ha dificultats afegides molt importants al voltant de la TB que
inclouen: una major probabilitat de progressido des de la ITBL a la TB, unes formes de
presentacio més greus de la malaltia, i majors dificultats diagnostiques i terapeutiques

(Moreno-Pérez et al., 2010).

1.8.1. Formes de presentacio clinica de la malaltia

En els nens menors de 5 anys, hi ha una major possibilitat de progrés de la ITBL a la malaltia
activa (un 10% en els adults i un 40% en nens), generalment poques setmanes després de la
primoinfeccid i, a més, aquesta s'associa més freqlientment a les formes més greus, com ara
la miliar i la meningia (Adams & Starke, 2013; Ducomble et al., 2013; Grupo de trabajo de
Tuberculosis de la Sociedad Espafiola de Infectologia Pediatrica (SEIP), 2006; Moreno-Pérez

et al.,, 2010; Santiago-Garcia et al., 2016). A part d’aquesta major morbiditat, també
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augmenta la taxa de mortalitat respecte als adults. El risc de patir la malaltia i la gravetat
d'aquesta sén inversament proporcionals a I'edat del nen, és a dir, quan més jove és el nen,

més gran és el risc d’emmalaltir.

Dins de I'edat pediatrica (0-18 anys), pero, cal considerar les diferéncies entre els diversos
rangs d’edat. Les manifestacions cliniques de la TB pulmonar primaria tendeixen a
diferenciar-se segons l'edat: els lactants i els adolescents solen mostrar una major
expressivitat clinica que no pas els nens en edat escolar, en els quals sovint la malaltia és

silent (50-60% dels casos) i el diagnostic és radiologic (Moreno-Pérez et al., 2010).

Tot i que, poques vegades els nens amb TB sén bacil-lifers, el diagnostic i tractament de
I’exposicio a la TB bacil-lifera i de la ITBL, faciliten una vigilancia propera dels nuclis familiars
gue assegura un rigords estudi de contactes, i potencialment evita formes greus de TB
(Grupo de Trabajo de Tuberculosis de la Sociedad Espafola de Infectologia Pediatrica (SEIP),
2005). Es a dir, la importancia epidemiologica del nen rau en qué es converteix en el cas

sentinella d’un adult bacil-lifer (Newton et al., 2008)

1.8.2. Diagnostic

El diagnostic de la TB infantil és tot un repte (Debes et al., 2017; Moreno-Pérez et al., 2010;
Shingadia, 2012; Shingadia & Novelli, 2008; Swaminathan & Rekha, 2010). La naturalesa
escassament bacil-lifera dels nens petits i les dificultats de recollida de mostres d'esput
obstaculitzen el diagnostic. El cultiu de micobacteris n’és el gold standard, perd en nens
nomeés proporciona la confirmacid microbiologica en el 30-40% dels casos de TB pulmonar, i
es poden haver d’esperar fins a 6 setmanes per obtenir-ne el resultat (Chiang, Swanson, &
Starke, 2015; Debes et al., 2017). En els esputs del nens, s’identifiquen els BAAR en menys
d’un 15% dels casos (Debes et al., 2017; Swaminathan & Rekha, 2010). En conseqliéncia, el
diagnostic de la TB activa en els nens poques vegades es confirma microbiologicament
(Moreno-Pérez et al., 2010; Swaminathan & Rekha, 2010). Tot i que les proves diagnostiques
basades en PCR recentment desenvolupades, tenen una sensibilitat i especificitat forga

elevades quan es realitzen en mostres d'esput dels adults, el seu rendiment en els nens
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segueix essent sub-optim (Debes et al.,, 2017; Moreno-Pérez et al., 2010; Newton et al.,

2008; Shingadia, 2012; Swaminathan & Rekha, 2010).

Donada la dificultat per obtenir mostres d’esput o d’esput induit en els nens més petits,
I"aspiracié de suc gastric abans de llevar-se al mati és el principal sistema d’obtencié de
mostres per cultiu en |'edat pediatrica (Adams & Starke, 2013; Shingadia, 2012). En la
majoria de presentacions de TB extra-pulmonar, la carrega bacil-lar en les mostres
biologiques accessibles és encara menor i la possibilitat de confirmar el diagnostic en el nen

és també baixa (Shingadia, 2012).

En el nen, els IGRA no ofereixen millores substancials en la sensibilitat respecte a la prova de
la tuberculina per al diagnostic de la malaltia activa (Hertting & Shingadia, 2014; Moreno-
Pérez et al.,, 2010; Shingadia, 2012), i en algunes series, tampoc ofereixen una major
sensibilitat que els cultius (Chiang et al., 2015). Per tant, cal potenciar la investigacio en
proves de diagnostic de la TB enfocades als nens (Hertting & Shingadia, 2014; Santiago-
Garcia et al., 2016).

1.8.3. Quimioprofilaxi primaria

Un 50% dels lactants i un 15% dels nens més grans amb ITBL que no reben quimioprofilaxi,
desenvoluparan la malaltia dins dels dos primers anys post-infeccié. Per tant, és fonamental
identificar els nens en risc de TB a través dels estudis de contactes (Shingadia & Novelli,
2008). Aixi, en el nen petit (habitualment en el menor de 5 anys) que ha estat en contacte
proper amb un pacient bacil-lifer, i que roman assimptomatic, i amb una prova de
tuberculina i/o test IGRA negatius, es recomana iniciar quimioprofilaxi primaria (QP) anti-TB
(SEIP 2006). Les reaccions d’hipersensibilitat tipus IV, en qué es basen la prova de
tuberculina i els tests IGRA, poden trigar de 8 a 12 setmanes a positivitzar després de la
primoinfeccid; aquest temps s"anomena periode finestra i és el que justifica la QP. Si passat
aquest temps, el pacient roman assimptomatic i la prova diagnostica persisteix negativa, es

podran aturar els anti-TB i considerar al pacient definitivament no infectat.

El farmac d'eleccid per a la QP és la INH en monoterapia.
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1.8.4. Quimioprofilaxi secundaria i tractament de la tuberculosi

El tractament per a la ITBL o quimioprofilaxi secundaria segueix sent un punt clau en el
control de la TB en els paisos on hi ha una baixa prevalenca (Hertting & Shingadia, 2014). El
farmac d'eleccié per a la quimioprofilaxi secundaria és la INH durant 6 -9 mesos, i la seva
eficacia terapéutica és superior al 95% (SEIP 2006). Hi ha pautes alternatives igualment
eficaces. A Espanya, en pediatria, un 50% de prescriptors utilitza la INH durant 9 mesos, un
30% durant 6 mesos, i un 20% la pauta combinada d’INH més RIF durant 3 mesos (Pifeiro,

Santiago, Fernandez, et al., 2016).

El tractament de la TB en els nens és similar al dels adults. Els regims de tractament de curta
durada amb multiples farmacs s’han consolidat com a tractament estandard de forma
universal (Ramachandran, Hemanth Kumar, & Swaminathan, 2011; World Health
Organization, 2014a). El tractament estandard per a la majoria de les formes de TB pulmonar
i extrapulmonar consisteix en 6 mesos de terapia combinada, els primers dos mesos amb
INH, RIF, PZA i EMB, per seguir amb INH i RIF durant quatre mesos més (Grupo de trabajo de
Tuberculosis de la Sociedad Espafiola de Infectologia Pediatrica (SEIP), 2007; Swaminathan &
Rekha, 2010; World Health Organization, 2014a), pero és el correcte compliment del

tractament el que en determina I'exit o el fracas (Hertting & Shingadia, 2014).

En els nens, el TDO esta recomanat per I'OMS i pels CDC en tots els casos, a regions d’alta o
baixa endemia tuberculosa. A Espanya, a la practica assistencial no s'utilitza de manera
generalitzada, fonamentalment per una qiestio de recursos insuficients (Centers for Disease

Control and Prevention, 2005; World Health Organization, 2014a).

1.8.5. Dosificacio i presentacions dels farmacs

Ja ho afirmava fa més de 100 anys el Dr. Abraham Jacobi, el pare de la pediatria d'America,
gue va reconeixer la importancia d’una farmacoterapia apropiada per 'edat infantil i va
escriure: "La pediatria no s'ocupa dels homes i les dones en miniatura, amb dosis reduides,
ni de la mateixa classe de malaltia en cossos més petits, sind que té entitat propia i futur"

(Kearns et al., 2003).
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Malgrat hi ha un consens en els farmacs d’eleccié per al tractament de la TB en nens, no n’hi
ha pel que fa a les dosis que cal utilitzar. Hi ha variacions considerables en les recomanacions
nacionals respecte als farmacs anti-TB (Ramachandran et al., 2011). Les dosis per a nens es
basen en el pes corporal, i sovint s’extrapolen dels estudis de farmacocinetica realitzats en
adults (Ramachandran et al., 2011). Estudis recents han demostrat que aquests calculs no
serien correctes perque els nens requereixen dosis en mg/kg de pes corporal més altes de
farmacs anti-TB que els adults per a assolir les mateixes concentracions del farmac en serum
(Bekker et al., 2016; Donald, Maher, Maritz, & Qazi, 2006; Kearns et al., 2003;
Ramachandran et al., 2011; Thee et al., 2011). El creixement huma no és un procés lineal;
I’edat va associada a canvis en la composicié corporal, la capacitat metabolica i la funcid dels
organs (Kearns et al., 2003). Malauradament, sdn molt pocs els estudis disponibles de
farmacocinética d’anti-TB de primera linia en nens, sobretot en menors de dos anys (Thee et

al., 2011).

Les dades farmacocinétiques disponibles de diferents estudis suggereixen que l'edat, I'estat
nutricional, la co-infeccidé per I'HIV i els polimorfismes en els enzims dels gens que
metabolitzen els farmacs influeixen significativament en la farmacocinetica dels farmacs
anti-TB de primera linia en el nen (Graham et al.,, 2006; Mukherjee et al., 2015;

Ramachandran et al., 2011).

El maxim exponent d’aquest problema és la RIF: per les dosis equivalents a les dels adults,
segons mg/kg de pes corporal, les concentracions maximes plasmatiques en nens sén molt
més baixes, i en cal una dosi doble per a assolir concentracions en serum equivalents (Bekker
et al., 2016; Kearns et al., 2003). L'EMB, que en nens també ha estat font de discussio per la
seva potencial toxicitat ocular, també mostra concentracions plasmatiques inferiors (a igual

dosis mg/kg de pes) en nens que en adults (Donald et al., 2006).

L'OMS va revisar les dosis recomanades dels principals farmacs anti-TB de primera linia per
al seu Us en nens, i les va incrementar substancialment al 2009 (World Health Organization,
2009). Les dosis aconsellades per una vegada al dia sén: INH a 10 mg/kg (rang, 10 a 15
mg/kg), RIF a 15 mg/kg (rang, 10 a 20 mg/kg), PZA a 35 mg/kg (rang, 30 a 40 mg/kg) i EMB a
20 mg/kg (rang, 15 a 25 mg/kg).
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A Espanya, no existeixen presentacions pediatriques dels farmacs anti-TB de primera linia,
excepte de RIF, que n"hi ha en xarop. Alguns pediatres prescriuen férmules magistrals (FM)
que es preparen a les farmacies, mentre que d’altres utilitzen els comprimits d’adult
triturats i diluits, habitualment en aigua. No hi ha consens al respecte, ni estudis de
farmacocinética que avalin aquests procediments (Pifieiro, Santiago, Rodriguez, et al., 2016).
També es disposa dels medicaments co-formulats en dosis fixes (FDC, fixed-dose
combination), que no estan autoritzats en menors de 8 anys i dels que tampoc disposem
d’evidencia cientifica sobre el seu Us (Thee et al., 2011). L’any 2009, I'OMS va publicar unes
recomanacions per a I's de FDC d adults segons el pes del nen, i va advertir que cap de les
combinacions existents era la ideal per a la seva prescripciéd en pediatria (World Health

Organization, 2009).

L'any 2015, la Red Espafiola de Estudio de Tuberculosis Pedidtrica (pTBred) va publicar un
enquesta sobre com s’administraven els anti-TB de primera linia en nens a diversos centres
de I'estat espanyol. A tall d’exemple, en cas de triturar els comprimits, un 58% els diluia amb
aigua, un 19% amb suc i un 4% amb llet. Un 13% va respondre que era indiferent amb qué
diluir-los, i un 6% que mai els trituraven. El 76% de les 50 institucions que si triturava els
comprimits no recomanava cap tipus especific de tallador o triturador de medicacié. El 89%
administrava tota la medicacid en deju i la resta recomanaven realitzar-ho juntament amb
aliments en cas de mala tolerancia (Pifieiro, Santiago, Fernandez, et al., 2016). Vista aquesta
heterogeneitat, la pTBred va publicar I'any 2016 unes recomanacions (Pifieiro, Santiago,
Rodriguez, et al., 2016) que pretenen millorar i homogeneitzar la posologia dels anti-TB de
primera linia al pais en els seus aspectes més importants (com administrar-los, com i quan
utilitzar les FDC d’adults i com preparar les FM adequades) (Pifeiro, Santiago, Rodriguez, et

al., 2016).

1.9. L’ADHERENCIA AL TRACTAMENT

L'adherencia fa referéncia al grau amb que el pacient acompleix amb el tractament prescrit i
les instruccions donades pels professionals de la salut (Osterberg & Blaschke, 2005). Sovint

el mot adheréncia té una connotacié més positiva que la paraula compliment, la qual atorga
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un grau major de passivitat al pacient (Steiner & Earnest, 2000). Les taxes d’adheréencia a la
medicacié solen ser elevades en els processos aguts de menys de dues setmanes, pero
tendeixen a disminuir quan la durada del tractament s’allarga o es cronifica (Haynes,

McDonald, & Garg, 2002).

Considerar a un pacient adherent, o no, sovint es decideix en funcié del percentatge de dosis
de farmac que ha pres realment durant un cert periode de temps, respecte al que li tocaria
haver pres teoricament (Osterberg & Blaschke, 2005). Hi ha diversos metodes per mesurar
aquesta adherencia, perd no hi ha cap percentatge establert de dosis preses que defineixi
una adheréncia adequada de forma universal. En la literatura, la majoria d’experts posa el
tall en el 80% (Haynes, Ackloo, Sahota, McDonald, & Yao, 2008; Hirsch-Moverman, Daftary,
Franks, Colson, & Colson, 2008; Osterberg & Blaschke, 2005). Aquesta xifra d’adheréncia
s’aconsegueix amb certa facilitat en les terapies curtes, només donant unes instruccions ben
clares, pero en els tractaments llargs sovint seran necessaries certes intervencions per
aconseguir millorar I'adheréncia dels pacients (Haynes et al., 2002). Malgrat aquestes
intervencions, l'adheréncia sol caure després dels primers sis mesos de tractament

(Osterberg & Blaschke, 2005).

Els tractaments anti-TB sén terapies de varis mesos de durada, en els quals el nombre de
comprimits i dosis diaries sol ser elevat, sobretot en els nens, i sovint aixd0 condueix a una
adherencia sub-optima, que pot donar com a resultat que una ITBL progressi a malaltia, que
una TB no curi correctament o que les soques de MT generin resisténcies als farmacs

(Mellado Pefia, Baquero-Artigao, & Moreno-Perez, 2009).

Les taxes d'adheréncia al tractament de la ITBL i de la TB en la poblacié general varien
d'acord amb diferents estudis, segons la durada del tractament (de 3 a 9 mesos), el nombre
de farmacs utilitzats, i altres factors associats. Aixi, s"han descrit taxes d’adheréncia en una
forquilla tan ample, com entre el 40 i el 86% (Alperstein, Morgan, Mills, & Daniels, 1998;
Brassard et al., 2006; Cass, Talavera, Gresham, Moser, & Joy, 2005; Chang, Eitzman, Nahid, &
Finelli, 2014; Coly & Morisky, 2004; Cruz & Starke, 2012, 2014; Hovell et al., 2003; Minodier
et al., 2010; Powell, Perkins, Wang, Hunt, & Ryan-Wenger, 2008; Salleras et al., 1993; van Zyl
et al., 2006; Vidal-Lépez et al., 1992).
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A Catalunya, i de manera global, I’Agéncia Catalana de Salut Publica també recompta el

tractament potencialment no complert dels casos diagnosticats de TB (Taula 1).

Taula 1. Compliment del tractament en tots els casos de TBC i els casos nous de TBC

pulmonar bacil-lifera (2014)

Casos amb Casos nous amb TBC

Casos totals TBC pulmonar pulmonar bacil-lifera
Conclusio del tractament Nombre % Nombre % Nombre %
Tractament complet 1.005 88,6 679 87,4 293 88,8
Exitus 70 6,2 56 7,2 19 5,8
Tractament potencialment 59 5,2 42 5,4 18 5,5
no complet *
Total 1.134 100,0 777 100,0 330 100,0

* Inclou els casos perduts, els tractaments prolongats, els trasllats, la interrupcié o I'abandonament

Font: Informe anual 2015. Situacidé epidemiologica i tendéencia de I'endémia tuberculosa a Catalunya. Agéncia

de Salut Publica de Catalunya.

1.9.1. Factors de risc associats a I’adheréncia sub-6ptima en adults

Determinats factors s’han associat a una millor o pitjor adheréncia al tractament anti-TB. En
els adults, els factors socials associats a una pitjor adheréencia més coincidents a la literatura
son la reclusié en centres penitenciaris (White et al., 2002), el consum de drogues, la manca
d'habitatge i el consum d’alcohol (Cayla et al., 2009; Codecasa et al., 2013; Hirsch-Moverman
et al., 2015). Un estudi sobre el brot més gran de MDR-TB a Londres i a Gales en els ultims
vint anys, comprova com aproximadament en dos tercos dels casos registrats coincidien
aquests quatre factors de risc (Smith et al., 2017). A I'india, un dels paisos amb major
incidéncia de TB del mdn, estudis recents destaquen I’abuis d’alcohol i el tabac per sobre de

la resta de factors (Rao et al., 2017). Una revisid molt recent, que va incloure 50 estudis amb
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més de 400.000 casos de TB va observar que, a banda de I'abus d’alcohol, presentar un nivell
d’ingressos baix i un nivell d’estudis baix eren també factors de risc de mala adheréncia (Di
Gennaro et al., 2017). El nivell d’ingressos baix i la desocupacié sén molt recurrents (Mishra,
Hansen, Sabroe, & Kafle, 2005). De la mateixa manera, els factors “ingressos economics

baixos i abus d’alcohol” també es varen associar a la MDR-TB (Di Gennaro et al., 2017).

Un altre factor de risc molt transversal en diversos estudis és la immigracié. En els altims 40
anys, |’'onada migratoria procedent de paisos amb altes taxes d’endémia TB cap a paisos més
desenvolupats, on la incidéncia de TB era baixa (menys de 10 casos per cada 100.000
habitants a I'any), ha donat lloc a un repunt de la incidéncia. Al Regne Unit, el nombre de
casos nous de TB es troba en el seu nivell més alt des de la decada de 1970, amb un augment
de la incidencia d’'un 75% en els ultims 20 anys. De tots aquests casos, el 73% van ser
diagnosticats en poblacié nascuda fora del pais (Abubakar et al., 2011). En la mateixa linia, a
Espanya o a Estats Units, alguns estudis revelen que gairebé la meitat dels nous casos de TB
es diagnostiquen en pacients no autoctons (Cayla et al.,, 2009; Leng, Changrani, & Gany,

2011).

Actualment, els moviments migratoris sén considerats un punt clau per la comprensié de
I'augment de la incidéncia de TB en zones tradicionalment de baixa prevalenca, com ara
Europa Occidental i els Estats Units, tant en adults com en nens (Altet & Alcaide, 2006;
Anderson et al., 2009; Basterrechea, Sancho, Idigoras, & Temprano, 2009; Heuvelings et al.,
2017; Klinkenberg, Manissero, Semenza, & Verver, 2009; Mulder et al., 2009; Sanz, Blasco, &
Galindo, 2009; Zenner et al.,, 2013). Aquesta poblacié immigrant, sovint associa factors
socials, economics i educatius que, per se, també sén factors de risc de mala adheréencia
(viure en espais petits, amuntegament en els habitatges, mala ventilacid, molta mobilitat
geografica, dificultats en l'idioma, o fins i tot, una baixa percepcio del risc associatala TB o la
ITBL). Tot plegat, dificulta el tractament i control de la infeccié o la malaltia de forma
adequada (Ailinger, Black, Nguyen, & Lasus, 2007; Dheda et al., 2016). Entre els immigrants i
la poblacié socialment desafavorida també s’ha observat un augment de la incidéncia de

MDR-TB a Europa Occidental i als Estats Units (Mellado et al., 2009; Pang et al., 2014).

Aquesta percepcidé desdibuixada de la importancia de la TB, i sobretot de la ITBL, es repeteix

en alguns estudis que aprofundeixen més enlla dels aspectes diferencials de caire socio-
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economic, i destaquen aspectes més intrinsecs associats a la cultura de la poblacié
immigrada (Ailinger, Black, Nguyen, & Lasus, 2007; Morisky, Ebin, Malotte, Coly, & Kominski,
2003). Hi ha treballs centrats exclusivament en la cerca de factors de risc només entre la
poblacié immigrada de baixos recursos, en un intent d’entendre qué els allunya de finalitzar
el tractament anti-TB (de Vries et al., 2017; Heuvelings et al., 2017; Saunders & Evans, 2016).
Sovint la no percepcié de gravetat de la malaltia inclou idees falses i una profunda
estigmatitzacié de la TB. La TB seria fonamentalment una malaltia social, que afecta
preferentment a la gent pobra, especialment en entorns amb recursos limitats. Aixo
desencadena un estigma social en aquests propis paisos en vies de desenvolupament que
arriba als paisos de baixa endémia TB, allunyats de les zones més empobrides (Cervantes,
2016; Cremers et al., 2015; de Vries et al., 2017; Di Gennaro et al., 2017; Saunders & Evans,
2016). Aquesta estigmatitzacio prové de I'associacié de la TB amb determinants com: I'HIV,
la percepcio de cronicitat i incurabilitat, i els mites i els factors de risc reals relacionats ambla
TB. Les consequeéncies de |'estigma van des de la discriminacio, I'exclusié social i I'aillament,
fins a la no divulgacié de la malaltia i les dificultats per a realitzar un bon compliment del
tractament (Cervantes, 2016; Cremers et al., 2015; de Vries et al., 2017; Di Gennaro et al.,
2017; Saunders & Evans, 2016). Un exemple clarissim d’aix0 el trobem en la crisi de refugiats
que esta vivint Europa en els darrers 5 anys (Akkerman et al., 2016; de Vries et al., 2017,

Kimbrough, Saliba, Dahab, Haskew, & Checchi, 2012).

Deixant de banda els factors socials, hi ha també factors de risc clinics de mal compliment
terapéutic. D’aquests en destaquen tres: la co-infecci6 amb I'HIV (Adane, Alene, Koye, &
Zeleke, 2013; Codecasa et al., 2013), la durada dels tractaments anti-TB (Ailinger et al., 2007;
Fresard, Bridevaux, Rochat, & Janssens, 2011; Lobue &Menzies, 2010) i la presencia

d’efectes adversos (Chang et al., 2014; Hirsch-Moverman et al., 2015).

En un estudi realitzat a Italia que incloia gairebé a 12.000 pacients, es va diferenciar entre els
factors de risc dels pacients autoctons i dels pacients estrangers, que van resultar ser
diferents. Entre la poblacid autoctona, la co-infeccié per I'HIV era un factor de no
adherencia, mentre que el no tenir casa o feina i el no tenir papers foren factors de risc per
als pacients immigrants. El desenvolupar efectes adversos al tractament anti-TB coincidia en

ambdods grups (Codecasa et al., 2013). Diversos estudis en TB o ITBL han demostrat que els
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tractaments més llargs associen una pitjor adheréncia, tant en adults com en nens (Ailinger
et al., 2007; Fresard et al.,, 2011; Lobue & Menzies, 2010). Un estudi demostra que,
d'aquelles persones que no van poder completar el tractament, més de la meitat (un 54%) ja
I’havien interromput abans del primer mes (Parsyan, Saukkonen, Barry, Sharnprapai, &
Horsburgh, 2007). L'absencia de simptomatologia en la ITBL i, per tant, la baixa percepcié de
malaltia que associa, també s’ha identificat com a un factor de risc d’adheréncia sub-optima

(Hirsch-Moverman et al., 2015).

Finalment, un estudi dut a terme a Estats Units i Canada amb més de 1.500 pacients observa
gue, els horaris de les visites programades o de les farmacies, és a dir, els conflictes amb les
cites, donar un baix nivell de prioritat a la malaltia, o simplement I'oblit, també serien
problemes a tenir en compte que farien disminuir I'adheréncia (Hirsch-Moverman et al.,

2015).

1.9.2. Factors de risc associats a I’'adheréncia sub-0ptima en nens

Molts factors de risc social descrits en el pacient adult també ho sén en el nen, que conviu
en el mateix entorn. De fet, factors de risc culturals relacionats amb I'origen immigrant de la
familia, els baixos recursos econdmics o uns habitatges poc salubres podrien ser considerats

factors de risc familiar (Chang et al., 2014; Hovell et al., 2003; Powell et al., 2008).

A més a més, perd, n'hi ha d’altres que sén especifics dels infants, com I"abséncia de
presentacions farmacéutiques adequades pels pacients pediatrics (la mida dels comprimits,
la manca de solucions orals o les caracteristiques organoléptiques poc agradables), la
necessitat de prendre el tractament en deju, les combinacions de tractaments molt
complexes ja que no es disposa de FDC pediatriques, o la dependéncia d'un adult per a rebre

el tractament (Craig, Adams, Spielberg, & Campbell, 2009).

L’escassetat de formulacions pediatriques és un dels factors que més dificulta la correcta
adherencia al tractament en els nens (Moreno-Pérez et al.,, 2010; Pifieiro, Santiago,
Fernandez, et al., 2016; Pifieiro, Santiago, Rodriguez, et al., 2016). En el tractament de la
MDR-TB, els farmacs de segona linia solen causar més toxicitat i dificulten encara més una

adherencia optima (Hertting & Shingadia, 2014).
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Alguns estudis han demostrat que l'edat en els nens seria també un factor a tenir en
compte. Aixi, els adolescents i pre-adolescents tindrien un pitjor compliment terapéutic que

els nens més petits (Chang et al., 2014; Minodier et al., 2010).

El coneixement exhaustiu dels factors associats a I'adheréencia al tractament anti-TB té com
a objectiu la planificacid d’intervencions i estrategies dirigides especificament a cada grup
poblacional, per aconseguir incrementar el compliment terapeutic, disminuir la progressio
d’ITBL a TB, augmentar la curacido de la malaltia, i reduir les resistencies als farmacs i les

despeses sanitaries.

1.9.3. Meétodes de monitoritzacio de I'adheréncia

Hi ha diversos metodes per mesurar |'adheréncia al tractament anti-TB. Aquests metodes
poden dividir-se en directes o indirectes, tots ells tenen avantatges i desavantatges, pero no
hi ha un metode ideal que es pugui comparar al TDO, que es considera el gold standard que

garanteix |'adheréencia optima al tractament anti-TB.

Al 1993, quan I'OMS va admetre el problema de salut publica que representava la TB arreu
del mén, va prendre diverses mesures, entre les quals hi havia la inclusié del TDO en els
protocols de control de la malaltia (Altet & Alcaide, 2006). En el TDO, el pacient pren la
medicacié cada dia sota la supervisio directa d'un professional de la salut. Especificament en
els nens, tant I'OMS com els CDC a Atlanta, recomanen TDO en tots els casos (Centers for
Disease Control and Prevention, 2011; World Health Organization, 2014a). Encara ara, el
TDO segueix essent I'Uinica manera d'assegurar una adherencia optima al tractament anti-TB
(Haynes et al., 2008; Osterberg & Blaschke, 2005), pero implica un cost tan elevat que
impedeix que es pugui implementar de forma generalitzada en molts paisos, com passa al
nostre ambit. En la Regid Sanitaria Barcelona Sud, el TDO s’indica de forma restringida en els
casos en que la sospita o el risc de mal compliment terapeutic és alt, o quan s'identifiquen

soques resistents als medicaments.

Des del punt de vista de |'objectivitat, els métodes que determinen els nivells de farmacs en
sang o en orina serien els més objectius darrera del TDO per a mesurar |I'adherencia al

tractament anti-TB (Osterberg & Blaschke, 2005). Els metabolits actius dels anti-TB en sang o
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en orina es comporten com a “marcadors biologics” de I'adheréncia (Meissner, Musoke,
Okwera, Bunn, & Coulter, 2002; Palanduz, Gultekin, & Kayaalp, 2003). Un exemple n’és el
test d’Eidus-Hamilton: un metode colorimetric qualitatiu, rapid i simple per determinar la
concentracio en orina de I'acetil-isoniazida, el principal metabolit d’INH, fins a 12-24 hores
després de la seva administracié (Amlabu et al., 2014; Eidus & Hamilton, 1964; Elizaga &
Friedland, 1997). Es realitza habitualment en el mateix moment de la visita de seguiment,
davant del pacient. La presencia d'aquests metabolits en I'orina s'utilitza com un marcador
de correcta adherencia en el seguiment ambulatori de pacients que reben INH (Sirgel et al.,
2006; Whitfield & Cope, 2004). La prova és molt sensible i especifica (Eidus & Hamilton,
1964; Elizaga & Friedland, 1997; Sirgel et al., 2006).

La resta de metodes de monitoritzacid de I"adheréncia sén considerats metodes indirectes, i
per tant, menys precisos (Clark, Karagoz, Apikoglu-Rabus, & lzzettin, 2007; Garfield, Clifford,
Eliasson, Barber, & Willson, 2011; Gonzalez-Bueno et al., 2016; Osterberg & Blaschke, 2005).
En aquest grup, hi trobem els gliestionaris o auto-informes del pacient, els recomptes
manuals de comprimits o els dispositius electronics de comptatge, la freqliencia de la
prescripcié medica o de recollida de la medicacio a la farmacia, o I'assisténcia a les vistes de
seguiment; cap d'aquests pot considerar-se tan objectiu com el TDO o la determinacié de

mostres biologiques (De Bleser et al., 2011; Garfield et al., 2011; Shi et al., 2010).

De tots els métodes indirectes, un dels més utilitzats per la seva senzillesa i simplicitat és el
questionari, ja sigui dirigit pel personal sanitari o auto-administrat; tanmateix, no n"hi ha cap
d’especific per al tractament amb anti-TB. Els qlestionaris més emprats sén estandard per
als pacients que reben medicacié de forma cronica. N'hi ha d’especifics per als trastorns
mentals, la infeccié per I'HIV, la hipertensié arterial o per als pacients post-trasplantats
d’organs, pero no per a la TB (Rodriguez-Chamorro, Garcia-Jiménez, Amariles, Rodriguez-

Chamorro, & Faus, 2008; Svarstad, Chewning, Sleath, & Claesson, 1999).

L'Us de gliestionaris o d"autoinformes dels pacients com a métode Unic de monitoritzacio de
I"adheréncia als anti-TB, pot donar lloc a errors en la classificacié dels pacients com a bons o
mals adherents, perque sén metodes susceptibles d’error, de dificil valoracio i avaluacio, i
manipulables facilment per part del malalt (Kimberlin & Winterstein, 2008; Mkopi et al.,

2014; Osterberg & Blaschke, 2005).
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1.9.4. Intervencions de millora de I’'adheréncia.

Qualsevol estrategia dirigida a incrementar I'adheréncia al tractament anti-TB pot ser
considerada una intervencid. Les intervencions poden ser tan variades com els tipus
d’estudis que es realitzin o els programes de control de TB que s’implementin. Tanmateix,
per a que una intervencio sigui efectiva, cal conéixer préviament a la poblacié a la que anira

dirigida, aixo donara a priori més garanties d’exit (Haynes et al., 2008).

Afrontar la problematica social que envolta la TB i el compliment del seu tractament no és
facil. Cal adaptar les estrategies als aspectes socio-culturals de les poblacions de risc.
Malauradament, I'evidéncia cientifica sobre com abordar la TB del punt de vista social és
encara escassa (European Centre for Disease Prevention and Control., 2016; Reid et al.,
2015). Alguns estudis que han realitzat intervencions lligades a la diversitat cultural i
enfocades sobretot a poblacié immigrant han inclos: la presencia d’'un mediador cultural
dins la consulta de seguiment (Ailinger, Martyn, Lasus, & Lima Garcia, 2010), els grups
d’assessorament o la gratuitat de la medicacid (en els paisos de baixos recursos o en aquells

on hi ha co-pagament).

L'augment de la informacidé sobre la malaltia és un altre punt fort en la millora de
I'adherencia als anti-TB. Cal millorar I'educacidé sanitaria en qualsevol dels seus formats:
implantacid de programes educatius (Cass et al.,, 2005), grups educatius entre iguals
(Morisky et al., 2001), grups de refor¢ positiu (Hovell et al., 2003), missatges educatius o
entrega d’informacio escrita (Salleras et al., 1993). Aquest tipus d’intervencions educatives
que reforcen I'aprenentatge de salut i malaltia, que informen sobre la ITBL i la TB i el seu
tractament, solen ser les més utilitzades en la poblacid pediatrica; van principalment
enfocades als adolescents i es centren en I'educacié sanitaria, sovint mitjangant

I’assessorament entre iguals (Coly & Morisky, 2004; Morisky et al., 2001).

Una altra intervencio és reforcar les activitats de seguiment i control dels pacients adults i de
les families en el cas dels nens, a través de trucades telefoniques i visites a domicili (Salleras
et al.,, 1993), recordatoris en els sistemes de monitoritzacié de recompte de pastilles o
missatges de recordatori a la telefonia mobil (Clark et al., 2007; De Bleser et al., 2010; De

Bleser et al., 2011; Denkinger et al., 2013; Liu et al., 2014; Mistry et al., 2015; Oren, Bell,
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Garcia, Perez-Velez, & Gerald, 2017). La progressiva presencia de la tecnologia a la vida
diaria de les persones, també ha arribat a les intervencions per millorar I'adherencia en la
TB, fins i tot a paisos en vies de desenvolupament (Bediang et al., 2014; Oren et al., 2017).
L’dltima tendencia és la terapia video observada (VOT). Consisteix en la auto-gravacio diaria
en video del pacient prenent la medicacié anti-TB. Posteriorment s’envien i s’editen els
videos i se’n pot fer un recompte de la presa de comprimits (Garfein et al., 2015). Seria un
equivalent del TDO, pero permet una major flexibilitat i en millora la confidencialitat, perque
els pacients no han d’acudir als centres de salut per prendre els farmacs sota vigilancia. A
més, permet un paper més actiu del pacient en el seu propi tractament. Per als serveis de
salut, el VOT estalvia diners en salaris del personal i n"augmenta la productivitat, ja que
permet atendre a més pacients per dia que no pas el TDO. Finalment, també redueix
I’exposicio dels treballadors de la salut a la TB (European Centre for Disease Prevention and

Control., 2016; Garfein et al., 2015).

Una altra intervencid especificament dirigida als adults, i sobretot a aquells amb més
problematica social i menors recursos, son els incentius economics. Alguns estudis han
incorporat incentius economics, a més de realitzar sessions d'assessorament educatives
dirigides (Heuvelings et al., 2017; Morisky et al., 1990). Els incentius monetaris millorarien la
identificacio del pacient amb ITBL o TB i la seva adheréncia al tractament, sobretot entre els

usuaris de drogues i les persones sense llar (Heuvelings et al., 2017).

Malgrat que les intervencions, tant les classiques com les innovadores, i la inversidé en
programes de control haurien de permetre controlar millor la TB en el futur, |'eradicacié
només sera possible si també hi ha una reduccid substancial de la pobresa i de
I'amuntegament, i una voluntat i estabilitat politica que continguin altres factors
determinants de |'epidemia TB, com ara la co-infeccid per I'HIV (Dheda et al., 2016; Reid et

al., 2015).
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2. JUSTIFICACIO | HIPOTESI

En el tractament de la TB, la identificacio dels factors de risc associats a I'adheréncia (socials,
culturals, economics i clinics) és imprescindible per poder planificar intervencions dirigides
especificament a una poblacié concreta. D’aquesta manera, una o més intervencions poden
augmentar el compliment terapeutic, i potencialment millorar els resultats a nivell
individual (disminuir la progressié d’ITBL a TB, augmentar la taxa de curacié de la malaltia) i
a nivell global (reduir el desenvolupament de resistencies als farmacs i les despeses

sanitaries).

En una serie de pacients pediatrics en que s’han identificat els factors de risc d’adherencia
sub-optima al tractament anti-TB, i en absencia de poder utilitzar el tractament directament
observat de forma generalitzada, |"aplicacié conjunta de nous metodes de monitoritzacié de
I"adheréncia i d'intervencions encaminades a millorar-la, incrementara la taxa d’adheréncia

al tractament anti-TB.
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D’acord amb la hipotesi descrita, els objectius plantejats en aquesta tesi doctoral sén:

1. Determinar retrospectivament la taxa d’adherencia al tractament anti-TB en una

série pediatrica en tractament per un contacte de risc, una ITBL o una malaltia TB.

2. ldentificar els factors predictors de bona o mala adheréncia al tractament anti-TB en

la serie retrospectiva.

3. Determinar prospectivament la taxa d"adherencia al tractament anti-TB en una serie
pediatrica en tractament per un contacte de risc, una ITBL o una malaltia TB, després

de la introduccio de les seglients intervencions infermeres:
— Mesures educatives: triptic informatiu i trucada telefonica.

— Mesures de monitoritzacié de I'adheréncia: qliestionari d"adheréncia i test

d’Eidus-Hamilton.

4. ldentificar els factors predictors de bona o mala adheréncia al tractament anti-TB en

la serie prospectiva.

5. Comparar la taxa i els factors predictors d’adheréncia entre ambdues séries.
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La importancia de una
adherencia correcta al
tratamiento antituberculoso

Resumen

INTRODUCCION. La tuberculosis (TB) sigue siendo una de las
principales causas de morbimortalidad en muchos paises y
esto comporta un problema grave de salud publica. La adhe-
rencia al tratamiento antituberculoso es un eje fundamental
para el control de esta enfermedad.

DesarroLLo. A nivel mundial existen grandes diferencias en
funcién del territorio en cuanto a las tasas de prevalencia e
incidencia de la enfermedad y su mortalidad. Espafia presen-
ta una tasa de incidencia superior a la de otros paises de su
entorno socioeconémico.

El tratamiento es prolongado y con efectos secundarios im-
portantes. La adherencia al tratamiento es fundamental para
que este sea eficaz, para evitar las resistencias a los farmacos
y controlar la enfermedad. Los nifos son mas vulnerables a
desarrollar la enfermedad que el resto de la poblacion.
Existen distintos tipos de métodos, directos e indirectos, para
medir esta adherencia al tratamiento, aunque ninguno es
ideal.

Estan descritos una serie de factores de riesgo de tipo so-
ciodemografico que influyen en la adherencia, como la in-
migracion. A los factores que dificultan el seguimiento del
tratamiento en el adulto se tienen que sumar otros mas espe-
cificos a nivel infantil.

ConcLusiones. La literatura revisada destaca la importancia de
un adecuado seguimiento de los pacientes para aumentar la
adherencia al tratamiento antituberculoso. El rol de la enfer-
mera y sus intervenciones son muy importantes.

PALABRAS CLAVE: TUBERCULOSIS, INFECCION TUBERCULOSA LATENTE,
INTERVENCIONES ENFERMERAS, ADHERENCIA, PEDIATRIA, EDUCACION
SANITARIA, SALUD PUBLICA.

8 RevROL Enferm 2015;38(1):8-15
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THE IMPORTANCE OF PROPER ADHERENCE
TO ANTI-TUBERCULOSIS TREATMENT

Summary

IntropucTion. Tuberculosis (TB) remains a major cause of morbi-
dity and mortality in many countries. This involves a serious pu-
blic health problem. Adherence to TB treatment is a cornerstone
for the control of this disease.

Deveropment: Globally, there are major differences between cou-
ntries as to the prevalence, incidence and mortality tuberculosis.
Spain has a incidence rate higher than that of other countries in
their socio-economic background.

Treatment is prolonged, with significant side effects. Adherence
to treatment is essential to be effective, prevent drug resistance
and disease control. Children are more vulnerable to developing
the disease than the rest of the population.

Several direct and indirect methods measure the adherence to
treatment, but none is ideal.

Some socio-demographic risk factors that influence on adheren-
ce are described (immigration...). In addition, there are another
more specific child factors to have been add.

Conctusions: The literature reviewed highlights the importance
of proper monitoring of patients to increase adherence to TB
treatment. The role of the nurse and their interventions are very
important.

KEYWORDS: TUBERCULOSIS, LATENT TUBERCULOSIS INFECTION, NURSING
INTERVENTIONS, ADHERENCE, PEDIATRICS, HEALTH EDUCATION, PUBLIC
HEALTH.

Guix Comellas EM, Force Sanmartin E, Rozas Quesada L, Noguera Julian A.

La importancia de una adherencia correcta al tratamiento antituberculoso. Rev ROL Enferm 2015; 38(1): 8-15
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Introduccion
La adherencia se puede definir como el grado de cum-
plimiento que realizan los pacientes de las instrucciones
que se les proporcionan para sus tratamientos prescri-
tos. La adherencia al tratamiento antituberculoso es un
eje fundamental para el control de esta enfermedad.

La tuberculosis sigue siendo una de las principales
causas de morbimortalidad en muchos paises y esto
comporta un problema grave de salud publica. Segtn la
Organizacion Mundial de la Salud (OMS) se estima que
alrededor del mundo existen aproximadamente 9.4 mi-
llones de casos nuevos de tuberculosis cada ano [1]y, de
estos, medio millon los causaran gérmenes multirresis-
tentes. Estas resistencias surgen del mal cumplimiento te-
rapéutico, ya sea por la omision de dosis de farmacos, por
lano finalizacién completa del tratamiento, etc. La tuber-
culosis multirresistente sigue siendo un problema, pues,
a nivel mundial, la tasa de éxito terapéutico no supero el
86 % en el ano 2008 [1].

El diagnéstico temprano, la disponibilidad de un tra-
tamiento adecuado y la correcta adherencia a este son los
ejes vertebradores para conseguir una disminucién de las
tasas de incidencia y prevalencia de esta enfermedad.

En Espana, las guias de practica clinica fundamenta-
das en las directrices tomadas por los grupos de trabajo
de expertos en neumologia, infectologia, pediatria o sa-
Iud publica [2, 3] no deberian dar lugar a equivoco en
cuanto al diagnéstico precoz ni a la disponibilidad de
la terapia farmacolégica. Por lo tanto, todas las fuerzas
para controlar la tuberculosis deben dirigirse a «mejorar
el cumplimiento del tratamiento y los estudios de con-
tactos» [4].

Existen varios estudios sobre el camplimiento del tra-
tamiento antituberculoso, centrados en identificar los
factores de riesgo de abandono del tratamiento y en
llevar a la practica algunas intervenciones que puedan
mejorarlo.

desarrollo [5], los datos para Espana reflejan una tasa
de incidencia superior a la de otros paises de su entorno
socioeconomico. Este hecho se atribuye a varios facto-
res, como los nuevos casos entre personas infectadas por
VIH o los usuarios de drogas por via parenteral, pero
sobre todo a los inmigrantes provenientes de paises con
una alta endemia de tuberculosis. Estos movimientos mi-
gratorios se consideran un factor fundamental para en-
tender la tendencia de esta enfermedad en la actualidad
y se mencionan en casi toda la literatura [2-10].

Los ultimos datos publicados en 2011 [1] estiman
que en Espana ambas tasas estarian situadas alrededor
de unos 20 casos por cada 100 000 habitantes (sien-
do de 19/100 000 habitantes para la prevalencia y de
17/100 000 habitantes y ano para la incidencia), aun-
que se considera que estas cifras pueden estar sesgadas
por la falta de declaraciéon de la enfermedad, ya que,
a pesar de tratarse de una enfermedad de declaracion
obligatoria nominal, se cree que un 30-40 % de los ca-
sos no se notifican [2, 6, 11]. Por consiguiente, la OMS
estima que la cifra real se situaria alrededor de 30 ca-
s0s/100 000 habitantes en Espana.

Las estadisticas no son técnicamente tan correctas
como cabria esperar: un articulo muy citado de Rios y
Monleén [9] analiz6 los datos proporcionados por la
OMS de los 52 paises enmarcados dentro de la region

La adherencia se
define como el grado de
cumplimiento en relacién
con el tratamiento prescrito

PREVALENCIA E INCIDENCIA DEBIDA A LA TUBERCULOSIS

PARA PERSONAS SERONEGATIVAS DE VIH
ELABORADA CON DATOS DE LA OMS [1]

La tuberculosis en la actualidad Prevalencia Incidencia
Epidemiologia (por 100 000 habitantes) (por 100 000 habitantes)
Segtin los tltimos datos de la OMS publicados en 2000 2009 2000 2009
2009, la prevalencia de la enfermedad tuberculosa se Espafia 28 19 28 28
sittia a nivel mundial entre los 12y los 16 millones de ~ Rusia 179 132 179 179
casos [1] y esto la convierte en la enfermedad de tipo Islandia 6.8 4.0 6.8 6.8
infeccioso mds prevalente en el mundo. Brasil 89 50 89 89
En Europa, hay grandes diferencias en funcién del ~ Colombia 63 49 63 63
territorio, siendo los paises del este europeo como Perd 246 126 246 246
Rusia, Rumania, Bosnia-Herzegovina o Lituania los ~Estados Unidos 76 4.5 7.6 7.6
de mayor prevalencia e incidencia junto con Tur- Bangladesh 484 425 484 484
quia y Portugal y, por el contrario, es en los paises China 214 138 214 214
del norte de Europa (Paises Escandinavos, Islandia, J2PSn 47 26 47 47
Noruega...) donde estas tasas se encuentran mds ba- Costa de Marfi 492 606 492 492
jas (tabla 1). Mauritania 499 676 499 499
Si bien es cierto que el 75 % de los casos de tu- Chad 435 456 435 435
Australia 7.9 7.8 7.9 7.9

berculosis se concentran en una lista de 22 paises en

ROLEnero 9
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Salud publica

MORTALIDAD POR 100 000 HABITANTES DEBIDA A LA TUBERCULOSIS PARA PERSONAS SERONEGATIVAS DE VIH
ELABORADA CON DATOS DE LA OMS [1]

Region de Region de Region de Region de Asia Region del Medi- Region del
Europa Africa América sudoriental terraneo oriental Pacifico occidental
Media 6.9 52 2.1 27 17 13
(por 100 000 habitantes)
Espana 0.7 Argelia 2.4 Canada 0.2 Tailandia 18 Jordania 0.2 Australia 0.2
Portugal 1.5 Tanzania 11 Cuba 0.2 India 23 Egipto 1.1 Japon 1.4
Bulgaria 3.3 Camerdn 15 EUA 0.2 RPD Corea 25 Marruecos 5.8 China 12
Rumania 6.6 Ghana 42 México 0.6 Bangladesh 51 Iraq 14 Filipinas 35
Lituania 9.0 Sudafrica 52 Brasil 2.1 Timor 66 Sudan 23 Vietnam 36
Rusia 18 Etiopia 64 Perd 5.2 Afganistan 38 Camboya 71
Ucrania 26 Senegal 70 Ecuador 6.9 Pakistan 38
Tayikistan 48 Togo 113 Bolivia 21 Somalia 57
SierraLeona 153 Haiti 30

La tuberculosis se considera la enfermedad de
tipo infeccioso mas presente en el mundo

europea durante un periodo de 27 anos, desde 1980
a 2006, para objetivar la tendencia de la incidencia de
la tuberculosis en dichos paises. Los autores concluian
que, en general, y en todos los paises estudiados, hubo
una disminuciéon de la incidencia, aunque fuese lenta,
hasta 1992, ano que senalaban como el del cambio de
tendencia. A partir de entonces, la tasa se incrementaba
y calculaban que este aumento podria proyectarse hasta
2015. Sin embargo, segtin la OMS esto no se habria cum-
plido y ambas tasas, la de prevalencia y la de incidencia,
habrian descendido muy ligeramente desde el anio 2000.

Aunque en todo el mundo la mortalidad debida a esta
enfermedad ha disminuido mas de un tercio desde 1990,
siguen muriendo cada ano por su causa 1.3 millones de
personas. Las cifras de decesos dependen mucho del ni-
vel de desarrollo de los diferentes paises, y existe una
gran variabilidad dentro del propio continente europeo
e incluso en paises geogrificamente no muy alejados.
Mientras que la mortalidad en personas seronegativas
para el VIH en Espana es de 0.7/100 000 habitantes, esta
misma tasa en el este de Europa se eleva: en Rusia es de
18 y en Ucrania de 26. Fuera del continente europeo,
Sierra Leona, en Africa, es el pais donde existe la mayor
mortalidad: aproximadamente 153/100 000 habitantes
(tabla 2).

En los ultimos veinte la mortalidad por tuberculosis
en el Estado espanol ha descendido de manera muy im-
portante y se limita en la actualidad a ciertos grupos de
mayor riesgo, como las personas de edades extremas (in-
cluidos los ninos), la poblacién en situaciéon de pobreza,
los pacientes inmunodeprimidos o las formas extrapul-
monares de diagnostico tardio [2].
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La clinica

Se cree que cerca de un tercio de la poblacion mundial
esta infectada por el Mycobacterium tuberculosis, lo que
comporta un gran reservorio que sera una fuente de ca-
sos nuevos aun durante muchos anos [2]. Epidemiologi-
camente, este individuo infectado, pero sin enfermedad
activa, es fundamental, puesto que, aunque no es con-
tagioso, puede ser portador del bacilo durante toda su
vida, con el consiguiente riesgo potencial de enfermar
en cualquier momento. A este estado se lo denomina de
«infeccion latente». Tan solo cuando este individuo sano
e infectado presenta manifestaciones clinicas o radiol6-
gicas compatibles, se hablara de «enfermedad tuberculo-
sa» o tuberculosis y serd potencialmente contagioso si la
enfermedad tiene un componente pulmonar.

En la mayoria de casos, el mecanismo de transmision
es la via aérea mediante la tos, la risa o el habla de los
pacientes enfermos, y aunque existen otras vias de trans-
mision posibles como la urogenital, la cutineo-mucosa o
la transplacentaria, estas son mas infrecuentes [11].

Los individuos solamente infectados no presentan
manifestaciones clinicas ni hallazgos radiolégicos, aun-
que se los puede diagnosticar mediante la positividad en
la prueba de la tuberculina, que refleja la hipersensibili-
dad celular retardada del organismo hacia el bacilo. En
cambio, la enfermedad tuberculosa si que presenta unos
signos, unos sintomas y/o unos hallazgos radiologicos ca-
racteristicos. No obstante, debido al inicio poco especifi-
co e insidioso de estos, el diagnostico puede demorarse,
con el consiguiente retraso en el inicio del tratamiento,
lo que aumenta la morbilidad y las secuelas para el pa-
ciente, y el riesgo de contagio a las demas personas. En
Espana, la media de esta demora en el diagnéstico es de

TABLA 2
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tres meses, mientras que lo que se considera aceptable
para una tuberculosis pulmonar es que este tiempo sea
inferior a 3 semanas [12].

Las manifestaciones clinicas pueden ser sistémicas
y/o especificas, y estas tltimas dependen de la localiza-
cién de la enfermedad. La fiebre y un malestar general
con astenia o pérdidas de apetito y peso, y la sudoracion
profusa durante la noche conforman los sintomas sisté-
micos. Por otro lado, la clinica mas especifica varia en
funcién de las formas clinicas de afectacion organica
[13]: 1a tos y la expectoraciéon purulenta para la tuber-
culosis pulmonar; el derrame pleural para la tuberculo-
sis pleural, la disuria o la hematuria para la tuberculosis
genitourinaria; el dolor articular para la tuberculosis os-
teoarticular, las adenopatias no dolorosas para la tuber-
culosis ganglionar, etc.

El tratamiento y los factores

de riesgo de mala adherencia al mismo

En la actualidad disponemos de tratamientos antibioti-
cos para la infeccion latente y para la enfermedad tu-
berculosa.

El farmaco de eleccién para el tratamiento de la in-
feccion latente es la isoniazida, que puede proteger del
desarrollo de la enfermedad de por vida. Su eficacia te-
rapéutica ronda el 90 %, y su principal efecto secundario
es la hepatotoxicidad.

En el adulto, se aconseja que, en ciertas situaciones
especiales donde pueda existir la sospecha de una mala
adherencia, se acorte la duracion del tratamiento con
pautas de isoniazida durante 6 meses o de rifampicina
durante 4 meses [14]. Un estudio retrospectivo suizo
[15] compar6 la adherencia a la isoniazida prescrita
durante 6 meses con la rifampicina prescrita durante 4
meses y —con una muestra de 624 individuos— detecto
diferencias significativas: menos interrupciones y menos
abandonos del tratamiento con la pauta de menor dura-
cion (abandonos que se asociaron, entre otros factores,
a la menor hepatotoxicidad de la rifampicina), por lo
que los autores destacan la prescripcion de la rifampici-
na como buena alternativa a la isoniazida. En el nino se
recomiendan pautas de 9 meses de isoniazida, de 6 de ri-
fampicina o la combinacion de ambos durante 3 meses.

Cuando el diagnoéstico de enfermedad tuberculosa
ya esta establecido, existen varios regimenes terapéu-
ticos recomendados. Todos ellos incluyen dos fases de
tratamiento: la inicial o de induccién, siempre de dos
meses de duracion, seguida de la de consolidacion, que
puede oscilar entre los 4 y los 16 meses. Actualmente el
tratamiento considerado preferente consiste en tomar
un combinado de 4 farmacos: isoniazida, rifampicina,
pirazinamida y etambutol diarios en la fase inicial, segui-
dos de 4 meses solamente con isoniazida y rifampicina
también tomadas a diario. Si las baciloscopias son ne-
gativas o las formas de enfermedad tuberculosa no son

muy graves o extensas, y se comprueba que el germen es
sensible a los otros farmacos de primera linea, se puede
prescindir del etambutol [2, 14].

Cuando estos tratamientos se completan de forma
adecuada son muy eficaces, ya para evitar la progresion
de la infeccion latente hacia la enfermedad, ya para cu-
rar la propia enfermedad y evitar el contagio hacia otros
individuos.

El tratamiento debe tomarse correcta e ininterrumpi-
damente. Es decir, la adherencia al tratamiento es fun-
damental para que este sea eficaz y para evitar que los
gérmenes generen resistencias a los farmacos, pero exis-
ten varios factores relacionados con el tratamiento de
la tuberculosis que no favorecen un cumplimiento ade-
cuado de estos regimenes, entre ellos, la larga duracion
de la terapia, sus efectos adversos, algunos de los cuales
pueden ser graves, y que, en el caso del paciente con in-
feccion latente, este no presenta sintomatologia alguna.

En la literatura estan descritos también otra serie de
factores de riesgo, muchos de ellos de tipo sociodemo-
grafico, en los que la adherencia correcta al tratamiento
por parte de los pacientes adultos es mas dificil de conse-
guir. Suelen considerarse los siguientes: el confinamien-
to, el uso de drogas por via parenteral, la infeccion por
VIH y la inmigracién. Este ultimo punto es motivo de
estudio de importantes investigaciones espanolas.

Cayla et al. [16] realizaron un estudio multicéntrico
en el que incluyeron a 1490 pacientes durante los anos
2006-2007 con el objetivo de analizar la adherencia al
tratamiento antituberculoso en Espana e identificar los
factores de riesgo asociados a ello. Obtuvieron una tasa
de seguimiento del tratamiento del 93.5 %, considera-
da muy buena respecto a los resultados de la mayoria
de otros estudios, y concluyeron que los inmigrantes,
las personas que vivian solas, los presos, los pacientes
tratados previamente y aquellos con dificultades de
comprension eran aquellos con una peor adherencia al
tratamiento, por lo que deberian someterse a terapia di-
rectamente observada (TOD).

A una conclusiéon muy similar acerca de la poblacion
inmigrante llegaron otros dos estudios espanoles: Sanz
etal. [17] y Basterrechea et al. [18].

Sanz et al. realizaron un estudio multicéntrico en el
que participaron 15 de los 18 hospitales publicos de la
Comunidad de Madrid, en el que se incluyeron todos
los casos de enfermedad tuberculosa padecida por in-
migrantes, mayores de 15 anos y no institucionalizados
durante todo el ano 2003. Después de incluir a 296 pa-
cientes, concluyeron que la poblaciéon inmigrante no al-
canzaba la meta propuesta por la OMS de sobrepasar el
85 % de seguimiento del tratamiento —pues se quedaba
tan solo en un 75 %-y dilucidaron que el abandono se
producia después de 3 meses de tratamiento. Estudia-
ron los perfiles sociodemograficos de estos pacientes y
concluyeron que aquellos que no tenian apoyo familiar
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tenian un riesgo mayor de abandono del tratamiento.

Basterrechea et al., después de analizar los 903 casos
de tuberculosis registrados durante un periodo de cinco
anos en la provincia de Guiptizcoa, concluyeron que el
cumplimiento del tratamiento era peor en los extran-
jeros, los cuales eran mads jévenes, con menos enferme-
dades crénicas y con menos estudios que los enfermos
autéctonos.

Las especificidades de la

tuberculosis en la poblacion infantil

Los ninos y las personas mayores son mucho mas pro-
pensos a desarrollar la enfermedad que el resto de la
poblacion, sobre todo los menores de 5 anos y los mayo-
res de 65. Por lo tanto, se deberia focalizar la atencion
diagnostica en las edades extremas, y tener en cuenta
sobre todo las especificidades de los ninos.

La importancia de la infecciéon por M. tuberculosis
en el nino esta muy bien documentada [3, 5, 19]. En
el paciente pedidtrico existe una mayor, y mas rapida,
tendencia de progresion de la infeccion latente hacia la
enfermedad tuberculosa —el porcentaje es de un 10 %
en el adulto y de un 40 % en el nifio [3]-y, cuando se
produce la enfermedad, esta se asocia con mas frecuen-
cia a las formas mads graves de tuberculosis, como la mi-
liar o la meningea, las cuales son mucho mds habituales
en los ninos que en los adultos [19, 20], y con una mayor
morbimortalidad.

El riesgo de enfermar, asi como la gravedad de esta
enfermedad, suelen ser inversamente proporcionales
a la edad del nino: a menor edad, mayor riesgo. Existe
un amplio consenso sobre el hecho de que el paciente
pediatrico con enfermedad tuberculosa acostumbra en
su mayoria a haber padecido una infeccién reciente y
a desarrollar la enfermedad no siendo casi nunca baci-
lifero, asi que, desde el punto de vista epidemiolégico,
se lo considera un «caso centinela» de la infeccién en la
poblacion general [5, 6, 19, 20]. Asi pues, el nimero de
casos de ninos enfermos o infectados es indicador del
estado de la situacion epidemiolégica de la infeccion tu-
berculosa en su poblacién de origen.

El diagnéstico de tuberculosis a nivel pediatrico no
es facil, ya que el hecho de que los ninos no suelan ser
baciliferos impide a menudo la confirmacién micro-
biologica del diagnéstico y dificulta la orientacion vy el
seguimiento de la evolucién terapéutica mediante la ne-
gativizacion de los cultivos como se hace en el adulto [3,
5-7]. La confirmacién bacterioldgica solo suele ser posi-
ble en el 30-40 % de los casos. A veces, en estos nifnos,
la diferenciacion entre enfermedad e infeccion latente
depende de un médico experto y esto puede conducir a
errores de diagnostico.

Respecto a la terapéutica, segun la Asociacion Espano-
la de Pediatria en el dltimo documento de consenso pu-
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blicado [7], se recomienda el tratamiento empirico de
induccion con los mismos 4 farmacos que en el adulto.

Y sila necesidad de tratamiento profilactico antituber-
culoso secundario en la infeccion latente del adulto es
clara, todavia se justifica mucho mas en el caso del nino,
incluso si solo ha habido exposicion de este nino al ba-
cilo (sin infeccion latente). Un estudio norteamericano
[21] reafirmé esta profilaxis en los recién nacidos de sus
unidades ante esta situacion solo de exposicion. Después
de creary aplicar un algoritmo de tratamiento en su hos-
pital, dividieron los bebés en dos grupos: a uno de ellos
se les administré tratamiento profilactico y al otro grupo
no. Los investigadores concluyeron que los beneficios
terapéuticos estaban muy por encima de los riesgos aso-
ciados al tratamiento como la hepatotoxicidad, la cual
en raras ocasiones puede ser fatal en los ninos de pocos
dias de vida.

A los factores que dificultan el seguimiento del tra-
tamiento en el adulto se tienen que sumar otros mas
especificos del ambito infantil, como son: la necesidad
de utilizar combinaciones de como minimo 3-4 farma-
cos en la enfermedad tuberculosa y el hecho de que las
preparaciones disponibles de algunos de los farmacos
antituberculosos no son adecuadas para la edad pediatri-
ca (medida de los comprimidos, ausencia de soluciones
orales, caracteristicas organolépticas poco agradables...).

Segun Alcaide et al. [6], la situacion de la tuberculosis
infantil en Espana estd muy alejada de otros paises de-
sarrollados, donde tinicamente se presenta en minorias
étnicas, inmigrantes recientes o familias de nivel socioe-
conémico muy bajo.

Objetivo: mejorar la adherencia

al tratamiento antituberculoso

En 1993 la OMS declar6 el estado de emergencia inter-
nacional frente a la tuberculosis y para ello se marcaron
unos objetivos dirigidos a toda la poblacion en general
para conseguir, entre otras cosas, mejorar el cumpli-
miento del tratamiento.

Una de las estrategias para conseguir este objetivo
consiste en la aplicacion del tratamiento directamente
observado (TOD), pero existen varios obstdculos que
impiden generalizar esta medida, por ejemplo su ele-
vado coste y la escasez de personal capacitado. Por ello
en Espana, y segun las recomendaciones nacionales del
Ministerio de Sanidad [4], solo se incluyen en progra-
mas TOD a los pacientes con algun factor de riesgo para
evitar que no realicen o realicen de manera incompleta
el tratamiento.

Métodos de medicion de la adherencia

Existen distintos tipos de métodos para medir la adhe-
rencia, todos ellos con sus ventajas y sus desventajas, por
lo que no existe uno ideal que pueda ser considerado
como gold standard [22].



4. RESULTATS

Los métodos considerados directos u objetivos, como
el TOD o la medicion de concentraciones de farmacos
o metabolitos en sangre o en orina, son caros y, ademas,
en el caso de la realizacion de analisis sus resultados pue-
den verse afectados por interacciones con otros farma-
cos como los antiepilépticos.

Los demds métodos, llamados indirectos, son mads
subjetivos y muy variados, e incluyen: la utilizacién de
cuestionarios para los pacientes o para sus cuidadores;
los autoinformes o diarios realizados por el propio pa-
ciente; la terapia psicolégica; el seguimiento telefénico
manual o informatizado; la informacién escrita de re-
fuerzo, los registros de dispensacion farmacéutica, los
recordatorios en el movil, etc. Estos métodos indirectos
son los mds ampliamente utilizados, pero se consideran
solo aproximaciones a la valoracion de una correcta ad-
herencia al tratamiento.

terberg [22], esta facil distorsion de los resultados obte-
nidos es una desventaja compartida con otro método,
como es el de los cuestionarios que se realizan al pacien-
te o al cuidador por parte de personal sanitario.

Una revision sistemdtica busco la correlaciéon entre
los dispositivos electronicos y los cuestionarios de auto-
informe [28]. En ella se analizaron 41 de los 1679 arti-
culos encontrados, y estos reflejaron que en la mayoria
de ellos (68 %) existia una correlacién significativa entre
los dos métodos, ya fuese alta, moderada o baja.

En cuanto a la edad pediatrica, tanto en las Guias
de Practica Clinica de la OMS como en las de los
CDC de Estados Unidos se recomiendan programas de
TDO para todos los casos de infeccion latente o enfer-
medad tuberculosa en pacientes menores de 18 anos.
Esto no se aplica en nuestro pais, al igual que en la po-
blacion adulta, por falta de recursos econémicos.

Mnamalaa herencia, se adapta

1a Eluracrn__,del__ 0

Otros métodos indirectos como el recuento de pas-
tillas no consiguen poner de acuerdo a los autores de
diferentes investigaciones. Mientras que para unos este
método es eficaz y podria clasificarse como objetivo
[23-25], para otros no deberia considerarse un buen
medidor de la adherencia, pues es muy manipulable
[22]. Este método ha ido evolucionando desde el simple
recuento de pastillas de los blisters hasta el uso de dis-
positivos electrénicos como las tapas Medication Event
Monitoring System (MEMS) en los envases de compri-
midos. Estas tapas contienen un microchip que mide la
fecha y la hora en la cual los envases se abren. Algunos
de los problemas relacionados con estos dispositivos son:
su alto coste —lo cual reduce mayoritariamente su utili-
zacion a solo el area de investigacion—; que deben ser
validados previamente a su uso [26], y finalmente, que
registran la apertura de su tapa, pero que nadie certifica
que el paciente realmente toma la medicacion [22].

También es interesante estudiar la discriminacién en-
tre la no adherencia intencional y la no intencional, pues
las intervenciones que se requeriran para corregirla no
seran las mismas. Segun Garfield [27], el autoinforme
de un paciente permitiria realizar dicha discriminacion,
y es ademas un método muy econémico y discreto. NO
obstante, la marcada sobrestimacion de la adherencia
hace de él un método no demasiado objetivo. Segin Os-

Sea cual sea el método escogido para intentar mejorar
el cumplimiento terapéutico, este tiene que ser fiable y
validado [29], lo que reducird los errores en el proceso
de medicion.

El destacado papel de

enfermeria en las intervenciones

Muchos son los autores que destacan la importancia
del seguimiento enfermero en las intervenciones, con
la aplicacion de los métodos descritos, para aumentar
la adherencia al tratamiento. El papel de la enfermera
es importante, pues muchos de los procesos terapéuti-
cos dependen directamente del seguimiento enfermero.
Incluso algunos autores, como Haynes, que son criticos
con la eficacia de estas intervenciones sobre el resultado
clinico final esperado sobre el paciente, destacan este
punto: «En la practica es posible que las funciones de
los/as enfermeros/as y los farmacéuticos se deban am-
pliar para incluir mas orientacion a los pacientes, y que
esto promueva la mejoria de la adherencia a la medica-
cion».

Pero si, en general, la literatura acerca de intervencio-
nes destinadas a mejorar el cumplimiento de las indica-
ciones de lamedicacion sigue siendo sorprendentemente
pobre a pesar de su importancia, las investigaciones rea-
lizadas por enfermeras y la literatura disponible escrita
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por enfermeras al respecto es todavia mas escasa, y aun
menos en el caso de edades pediatricas.

Una fuente importante de articulos sobre la adheren-
cia al tratamiento antituberculoso llevado a cabo por en-
fermeras lo encontramos sobre todo en Estado Unidos
y hacen referencia a las intervenciones de seguimiento
y control realizadas por enfermeras en la poblacién la-
tinoamericana inmigrada a este pais [10, 30, 31]. Estas
intervenciones incluyen desde un mayor seguimiento
con informacioén escrita de refuerzo hasta la presencia
en las visitas ambulatorias de una persona mediadora-
traductora que traduzca o canalice mejor la informacion
que se pretende transmitir.

La inmensa mayoria de literatura existente que tra-
ta de estas intervenciones y de su eficacia suele destacar
los beneficios de todos estos métodos para aumentar
en general la adherencia a los tratamientos de los pa-

realizar un abordaje individual en la eleccion del mé-
todo y sus intervenciones, puesto que un sistema que
es exitoso con un paciente puede no serlo con otro, y
ademas resalté que aunque algunos métodos sean cier-
tamente eficaces, la combinacion de estos siempre sera
preferible.

En la Declaracion de Naciones Unidas para este mile-
nio se espera que la tuberculosis deje de ser un proble-
ma hacia el ano 2050.

Conclusiones

La tuberculosis presenta una incidencia y prevalencia
elevadas. A nivel mundial existen grandes diferencias
en funcion del territorio en lo concerniente a estas tasas
y su mortalidad. Espana presenta una incidencia supe-
rior a la de otros paises de su entorno socioeconémico.
El tratamiento es prolongado y con efectos secundarios

cientes, pero una revision Cochrane [23] cuestiona si la
eficacia de todas estas intervenciones se refleja sobre el
resultado final con la obtencién de una mejora clinica
del paciente. Esta revision incluyé 78 ensayos aleatorios
que estudiaban a pacientes a los que se les habia pres-
crito algin farmaco, incluidos los psiquiatricos, y estos
farmacos debian prescribirse y autoadministrarse y el se-
guimiento que debia realizarse tenia que durar un mini-
mo de seis meses. Se concluy6 que, en los tratamientos a
corto plazo (donde se incluian basicamente infecciones
agudas), las intervenciones, aun siendo sencillas, eran
eficaces, mientras que, en los tratamientos a largo plazo
(donde se incluian estudios para pacientes con farmacos
antituberculosos, con VIH, con hipertension, con diabe-
tes, con esquizofrenia, con epilepsia, con depresion, con
anticoagulantes orales, etc.), estas intervenciones eran
mas complejas y laboriosas y, aunque su combinacion
(informacion escrita, dispositivos de monitorizacion,
cuestionarios...) podia aumentar la adherencia al trata-
miento, ello no conllevaba necesariamente una mejoria
clinica del paciente. EI mensaje negativo que contiene
esta revision posiblemente no habria sido tan desalenta-
dor si se hubieran incluido ensayos que solo midieran el
cumplimiento.

Osterberg, en otro articulo de revision [22] sobre la
adherencia a la medicacion, destacé la importancia de
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importantes, y esto se agrava en los ninos. La adherencia
al tratamiento es fundamental para controlar la enfer-
medad y evitar resistencias a los firmacos. Es importan-
te identificar los marcadores epidemiolégicos, clinicos
o sociales (inmigracion, drogadiccion...) que permiten
predecir una buena o una mala adherencia al tratamien-
to antituberculoso. A los factores de riesgo que dificul-
tan el seguimiento del tratamiento en el adulto se tienen
que sumar otros mas especificos en el ambito infantil.

Existen distintos tipos de métodos, directos e indirec-
tos, para medir la adherencia al tratamiento antituber-
culoso, pero ninguno parece ser ideal. Toda la literatura
revisada coincide en destacar la importancia de un se-
guimiento adecuado de estos pacientes para aumentar
la adherencia. El rol de la enfermera y sus intervencio-
nes son muy importantes.

Los profesionales de enfermeria deberian realizar mas
estudios con el objetivo de conocer qué factores pueden
mejorar la adherencia al tratamiento antituberculoso y
poder, asi, disenar nuevas estrategias que se plasmen en
intervenciones destinadas a mejorar el cumplimiento
terapéutico y que redunden en un mejor control de la
tuberculosis.
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Abstract

Aim. To evaluate the efficacy of nursing interventions on adherence to
antituberculosis medication in a paediatric cohort (aged 0-18 years) and to
identify the risk factors for non-compliance.

Background. After primary infection, children have a higher risk of developing
tuberculosis and the severity of the disease is worse in children. Adherence to
treatment is essential to control both latent infection and tuberculosis disease.
Design. Phase 1: retrospective descriptive analysis (7 = 270) in children and young
people receiving antituberculosis treatment. Phase 2: quasi-experimental, longitudinal,
prospective study (7 = 100). The results of the two phases will be compared.
Methods. Phase 1: in children followed up during the period 2011-2013 (non-
intervention group), the level of adherence and its associated epidemiological,
sociocultural and clinical risk factors will be analysed. Phase 2: educational
(written information in the child’s mother tongue and follow-up telephone calls)
and monitoring (Eidus-Hamilton test and follow-up questionnaire) nursing
interventions will be implemented. The results of the two phases will be
compared. The definitive Nurse-led Follow-up Programme will then be designed.
This project was funded in October 2013.

Discussion. The risk factors for poor adherence to antituberculosis therapy need
to be identified to optimize treatment success in latent tuberculosis infection and
disease in children and young people. Simultaneous application of several
educational and monitoring methods in nurse-led follow-up shall improve
adherence in children and adolescents in our setting. These results may also be
applicable in other settings, where tuberculosis is more prevalent and directly
observed treatment strategies are not available.

Keywords: adherence, children, health education, latent tuberculosis infection,
nursing, public health, tuberculosis
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Why is this research protocol needed?

e Tuberculosis continues to be one of the leading causes of
morbidity and mortality in many countries in the world,
posing a serious Public Health problem.

e The education and follow-up activities carried out by
nurses are a critical factor in increasing children’s and
young people’s level of adherence to treatment with antitu-
berculosis drugs.

e Few studies have been conducted on adherence to antitu-
berculosis treatment in children and young people.

Introduction

Tuberculosis (TB) continues to be one of the leading infec-
tious causes of morbidity and mortality in many countries,
posing a serious Public Health problem. The worldwide
prevalence of TB disease is between 12-16 million cases,
which makes it the most prevalent infectious disease in the
world (World Health Organization [WHO] 2011, Marcos
et al. 2014).

There are large geographical differences in TB prevalence
worldwide. Although 75% of all cases of TB are limited to
a list of 22 developing countries (Adams & Starke 2014a),
the incidence in some developed countries has recently
increased in association with migration flows (Alcaide er al.
2000, Ailinger et al. 2007, Lew et al. 2008, Rios & Mon-
le6n-Getino 2009, Pang et al. 2014). In the UK, the number
of new cases of TB is currently at its highest since the
1970s, with the incidence increasing by 75% in the last
20 years. Of these cases, 73% are diagnosed in the popula-
tion born outside the country (Abubakar ez al. 2011). Simi-
larly, in Spain, the percentage of people with TB who were
born abroad is 46% (Cayla et al. 2009).

According to the WHO, it is estimated that there are
approximately 9-4 million, new cases of TB per year world-
wide and half a million of these will be caused by multi-
drug-resistant strains; the estimated therapeutic success rate
worldwide for drug-sensitive TB is approximately 86%
(WHO 2011). Drug resistances are a result of poor thera-
peutic compliance, due to either failure to take doses or
failure to complete the course of treatment.

Early diagnosis, the availability of a suitable treatment,
correct adherence to therapy and contact investigations are
the key factors in controlling the disease, as pointed out by
several TB clinical practice guidelines (Centers for Disease
Control & Prevention [CDC] 2005, Ministerio de Sanidad
y Politica Social (Ministry of Health & Social Policy) 2008,

Sistema Nacional de Salud, Grupo de Trabajo de la Tuber-
culosis & Agencia d’Informacié, Avaluacié i Qualitat en
Salut de Catalunya (National Health System, Working
Group on Tuberculosis & Agency of Information, Evalua-
tion & Health Quality in Catalonian) 2009, National Insti-
tute for Health & Clinical Excellence [NICE] 2011, WHO
2011). Children and older people are at higher risk for the
development of TB disease than the rest of the population,
especially those under the age of 5 and over the age of
65 years (Newton et al. 2008).

The importance of Mycobacterium tuberculosis infection
in children is very well-documented (CDC 2005, NICE
2011). In infants and toddlers, latent TB infection (LTT)
occurs more often (40% of cases, as compared with 10%
in adults) and rapidly progresses to active TB and when this
happens, more severe forms of TB disease, such as miliary
and meningeal TB, are more frequent (Sociedad Espanola
de Infectologia Pedidtrica (Spanish Society of Pediatric
Infectious Diseases) 2006, Adams & Starke 2014b) and are
associated with higher rates of morbidity and mortality.
The risk of developing TB disease and its severity are inver-
sely proportional to the child’s age, i.e. the younger the
child, the greater the risk.

Background

Antibiotic treatments are available for LTI and TB disease.
The purpose of treating LTI is to prevent the infection from
progressing to disease. Latent TB infection is defined as a
positive tuberculin skin test (TST) or IGRA test in a non-
symptomatic patient who has a normal chest X-ray (Cruz
& Starke 2012, Zumla et al. 2013). The treatment for LTI
is called secondary chemoprophylaxis and for decades, it
has been a key point in controlling TB in countries with
low TB incidence. Since children show a higher risk of
developing TB disease after LTI, primary chemoprophylaxis
must also be considered in cases where TST and IGRAs ini-
tially test negative but close contact with a patient with
smear-positive pulmonary TB has been documented (Socie-
dad Espanola de Infectologia Pedidtrica (Spanish Society of
Pediatric Infectious Diseases) 2006). This is because TST
and IGRA tests are based on a type IV hypersensitivity
reaction and they may take up to 8-12 weeks to test posi-
tive after initial infection, which is long enough for a child
to develop TB disease. If the child remains asymptomatic
and repeated TST or IGRA tests remain negative after these
8-12 weeks, primary chemoprophylaxis can be stopped.
The drug of choice for primary and secondary chemopro-
phylaxis is isoniazid. In the case of LTI, a 6-9 month regi-
men is recommended. When taken as prescribed, isoniazid

© 2015 John Wiley & Sons Ltd
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efficacy rates over 95% have been reported (Sociedad
Espafiola de Infectologia Pedidtrica (Spanish Society of
Pediatric Infectious Diseases) 2006).

When a diagnosis of TB disease has been established,
there are several possible therapeutic regimens. In Spain,
first-line treatment currently consists of a combination of
four drugs: isoniazid, rifampicin, pyrazinamide and etham-
butol, in both adults and children, for a 2-month induction
phase, which must then be completed with bitherapy (isoni-
azid plus rifampicin) during a 4-month maintenance phase
in most people (Sistema Nacional de Salud, Grupo de Tra-
bajo de la Tuberculosis & Agencia d’Informacié, Avaluacié
i Qualitat en Salut de Catalunya (National Health System,
Working Group on Tuberculosis & Agency of Information,
Evaluation & Health Quality in Catalonian) 2009).

When these treatments are completed properly (with
good adherence), they are very effective in curing TB and
preventing its transmission to other people. Adherence
refers to the degree to which the patient complies with the
prescribed treatment and the instructions given by health-
care professionals. The problem lies in the fact that these
are long-term daily treatments with complex dosage (num-
ber of tablets, fasting requirements, toxicity, etc.), that
often leads to sub-optimal adherence, which can result in
the disease not being cured and the development of resis-
tance (Mellado et al. 2009). By consensus, a minimum of
80% of the prescribed doses must have been taken for che-
moprophylaxis or treatment to have been considered suffi-
cient (Hirsch-Moverman et al. 2008).

Adherence to anti-TB drugs is a complex phenomenon
that depends on a wide range of factors, including struc-
tural factors (poverty, gender and discrimination), patient
factors (motivation, knowledge, beliefs and attitudes) and
social context and health service factors (Munro et al.
2007). For instance, in children, adherence depends on the
motivation of the parents, while adherence to any chronic
medication becomes more challenging during adolescence.
Several other factors have been associated with poor com-
pliance with anti-TB medication in adults: imprisonment,
drug use, homelessness, etc. (Cayla et al. 2009).

Migratory movements are currently considered the key
point in understanding the recent increase in TB incidence
in Europe and the US (Altet & Alcaide 2006, Anderson
et al. 2009, Basterrechea et al. 2009, Klinkenberg et al.
2009, Mulder et al. 2009, Sanz et al. 2009, Zenner et al.
2013). This immigrant population is associated with factors
that make it difficult to monitor treatment compliance and
proper control of TB infection or disease, such as living

in small, overcrowded spaces with many other people,

© 2015 John Wiley & Sons Ltd
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geographical mobility, lack of perception of the risk associ-
ated with TB or LTI and language difficulties.

In addition to these risk factors for low adherence in
adults, there are others that are more specific to children
and young people: pharmaceutical presentations that are
not suitable for children below 6 years old (size of the tab-
lets, lack of oral solutions or fixed-dose combinations,
unpleasant organoleptic characteristics, etc.) and depen-
dence on an adult. These factors probably have a negative
effect on the child’s level of adherence (Craig et al.
2009).

The rates of adherence to treatment in LTI and TB dis-
ease in the general population vary according to different
studies, but range between 61-86%, depending on the
length of treatment (3-9 months) and the number of drugs
used. Several studies have shown that longer treatments
tend to be associated with worse adherence (Ailinger ef al.
2007, Lobue & Menzies 2010, Fresard et al. 2011). The
rates for completion of anti-TB treatment reported specifi-
cally among children and adolescents are low: between 40-
70% (Van Zyl et al. 2006, Powell et al. 2008, Cruz &
Starke 2012, Chang et al. 2014).

There are several methods for ensuring adherence to
anti-TB treatment. The most objective method is directly
observed therapy (DOT). In 1993, the WHO tried to raise
governments’ awareness of the delicate Public Health prob-
lem posed by TB by declaring an international state of
emergency and establishing new strategies to achieve glo-
bal control of the disease. Several measures were taken,
one of which was the inclusion of DOT in protocols (Altet
& Alcaide 2006). This method consists of the patient tak-
ing the medication every day under the direct supervision
of a healthcare professional. To date, this measure remains
the only way to ensure optimal adherence to anti-TB
treatment (Osterberg & Blaschke 2005, Haynes et al.
2008).

In children and adolescents, both the WHO and the CDC
in Atlanta recommend DOT in all cases (CDC 2011, WHO
2011). In Spain, DOT is not universally available due to
the drawback of its economic cost. In our setting, DOT use
is limited to individual cases where the risk of poor thera-
peutic compliance is high or when drug-resistant strains are
identified. There are various alternative methods to monitor
adherence to anti-TB treatment, such as questionnaires,
self-report diaries, tablet counting (either manually or using
electronic devices), testing for isoniazid metabolites in
urine, etc., but none of them can be considered as objective
or direct as DOT (Shi et al. 2010, De Bleser et al. 2011,
Garfield et al. 2011).
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Aims

The primary aim of this study was to evaluate how the
level of adherence to anti-TB medication improves when
new nursing interventions are introduced in the follow-up
of children and young people diagnosed with close contact
with a TB patient, LTI or TB disease.

The secondary objectives are:

e To identify epidemiological, clinical or social markers
that make it possible to predict good or poor adher-
ence to anti-TB treatment in children and young
people.

e To design a Nurse-led Follow-up Programme based on
the previously identified markers to achieve better
health education and better compliance with anti-TB
treatment in children and young people.

Research hypothesis

The study intends to show that a Nurse-led Follow-up Pro-
gramme that improves the information that children and
their parents or carers receive about TB infection or disease,

together with the application of several indirect adherence
measurement methods, will improve adherence to anti-TB
treatment in children and young people.

Design and methodology

Study design

The study being presented here includes two phases (Fig-
ure 1):

Phase 1: retrospective descriptive analysis of the level of
adherence to anti-TB treatment prescribed to a cohort of
children and young people undergoing follow-up in the
Tuberculosis Unit during the period from January 2011-
December 2013 and the epidemiological, sociocultural and
clinical variables associated with it.

Phase 2: quasi-experimental, longitudinal, prospective
study lasting 1 year (September 2014-August 2015). The
historical cohort analysed in Phase 1 will be used as the
comparison population. New nurse-led educational and
monitoring interventions aimed at adherence improvement
will be implemented in the patients’ follow-up.

Objective

| Research questions

!

Phase 1: Retrospective
descriptive analysis
January 2011-December 2013
Expected n = 270

Phase 2: Prospective analysis
September 2014-August 2015
Expected inclusion n = 100

Two new educational
interventions:

¢ Information leaflet

* Follow-up phone call

Two new monitoring
interventions:

¢ Eidus-Hamilton test
* Written questionnaire

Y

Expected results: adherence rate to anti-TB treatment and the epidemiological, sociocultural and
clinical variables associated with it

i

| Data analysis and comparison of results between Phase 1 and Phase 2 |

]

| Design of the new Nurse-led Follow-up Programme |

Figure 1 Study procedure.

© 2015 John Wiley & Sons Ltd
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In Phase 2, the scheduled visits will be as follows:

Children and adolescents receiving chemoprophylaxis
due to close contact with a TB patient or LTI: baseline
visit, when treatment begins, 15 days later and
3 months later (end of treatment in most cases).

People being treated for TB disease: baseline visit,
when treatment begins, 2 weeks later, 3 months later
and 6 months later (end of treatment in most cases).

Four new nurse-led interventions will be implemented:

two educational interventions (1 and 2) and two monitor-

ing interventions (3 and 4):

Measure 1: the children’s father, mother or carer and
the young people themselves, in the case of adolescents
(>12 years), will be given a leaflet including questions
and answers about the most common doubts that peo-
ple have about anti-TB treatment (what to do if you
forget a dose, if you vomit, if you have stomach ache,
etc.). This leaflet has been translated into 10 different
languages: Spanish and Catalan (the two official lan-
guages of the country), English, French, German, Rus-
sian, Romanian, Chinese, Urdu and Arabic.

Measure 2: a follow-up telephone call will be made 7-
10 days after the baseline visit and whenever they fail
to attend scheduled visits. This call will be used to
reinforce the information, answer any questions
that may arise and insist on the importance of proper
follow-up.

Measure 3: the Eidus-Hamilton test will be performed
twice during follow-up by study nurses, 2 weeks after
anti-TB treatment begins and at the end of treatment.

Adherence to antituberculosis treatment in children

Briefly, this test qualitatively measures isoniazid metab-
olites (acetyl-isoniazid) in urine and is considered an
indirect indicator of compliance with anti-TB treat-
ment. Its random or systematic use during patients’
visits makes it possible to gain an objective estimation
of the level of therapeutic adherence (Clark ez al.
2007).

Measure 4: the carer or the children and young people

aged >12 years will be asked to complete a written
questionnaire about adherence to anti-TB treatment at
all follow-up visits (Figure 2). This questionnaire has
been partially adapted from two validated question-
naires on adherence to chronic therapies (SMAQ com-
pliance and Hermes test; Svarstad et al. 1999,
Chamorro et al. 2008, respectively).

Since DOT is not routinely available in our setting, the
level of adherence will be assessed by means of several risk
situations that are considered predictors of poor adherence.
In Phase 1, non-adherence will be defined by the presence
of any of the following situations:

o At follow-up visits, it is calculated or the child or rela-
tives state that he/she has failed to take >20% of the
previously prescribed anti-TB treatment.

e The child fails to attend two or more scheduled visits
without justification.

e DOT is indicated for any reason.

e The child or relatives intentionally stop the previously
prescribed anti-TB treatment.

Two new criteria will be introduced in Phase 2 to define
non-adherence:

1 Can you tell me the name of the medication you are YES NO
taking for TB?

How many tablets of this medication do you take each DOESN'T

2 day? KNOWS KNOW

3 Did you ever forget to take the medication? YES NO

4 Do you always take the drugs while fasting? YES NO
After taking the medication, do you always wait a while

5 (20-30 minutes) before eating? YES NO
Have you ever stopped taking the medication because

6 you felt worse after taking it? YES NO

7 | Did you forget to take the medication at the weekend? YES NO

8 In the last week, how many doses have you missed? 0 ‘ 1-2 | 34 ‘ 5-7

9 |Since the last visit, how many doses have you missed? ‘

Figure 2 Adherence monitoring questionnaire to be used in Phase 2 of the Study Protocol. Carers and adolescents aged >12 years will be

asked to complete the questionnaire at all follow-up visits. Adapted from the SMAQ compliance test (questions 3 and 7-9; Svarstad et al.
1999) and Hermes test (questions 1, 2 and 6; Chamorro et al. 2008).

© 2015 John Wiley & Sons Ltd
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e A negative Eidus-Hamilton urine test in one or more
follow-up visits.

e A questionnaire showing that compliance is below
80% of the prescribed anti-TB treatment.

The level of adherence to anti-TB treatment will be
identified retrospectively in Phase 1 of the study, as will
the risk factors associated with adherence in our cohort.
Once Phase 2 is complete, the results will be compared
with those of Phase 1 and the success of the new nurse-
led interventions will be assessed. Final results will be
used to design the definitive Nurse-led Follow-up Pro-
gramme that will be implemented in the Tuberculosis
Unit. This study was funded in October 2013; Phase 1
began in January 2014 and Phase 2 is due to begin in
September 2014.

Study setting

Outpatient Tuberculosis Unit of a tertiary-care paediatric
centre in Catalonia (Northeast Spain), which serves as refer-
ral centre for TB in Regié Sanitaria Barcelona Sud
(1,346,000 inhabitants, 16-5% of whom below 18 years of
age). The incidence rate of TB in Catalonia has decreased
from 21-6 per 100,000 population in 2004-16-3 in 2012.

Participants

In Phase 1, anonymous data from all children and adoles-
cents (aged 0-18 years) who started anti-TB treatment due
to close contact with a TB patient (primary chemoprophy-
laxis), LTI or TB disease from January 2011-December
2013 will be collected from clinical charts. In Phase 2, all
children and young people aged <19 years in whom anti-
TB treatment is recommended will be eligible.

Exclusion criteria

e Referral from another centre after anti-TB treatment
has already begun.

e Patients suffering from other chronic diseases that
require hospital follow-up and/or other chronic thera-
pies.

e Known poor previous adherence to anti-TB treatment
(if treatment is being repeated or restarted).

o A significant language barrier that prevents the child or

his/her relatives from understanding the study properly.

The sample size is expected to be approximately 270 chil-
dren and young people in Phase 1. Phase 2 will include a 1-
year period (September 2014—-August 2015); based on pre-

vious figures from clinical practice in our Tuberculosis Unit,

it is expected that around 100 new children and adolescents
will be eligible for inclusion during this period.

According to published data (Van Zyl et al. 2006, Powell
et al. 2008, Cruz & Starke 2012, Chang et al. 2014), the
adherence rate in the retrospective group (Phase 1) of chil-
dren will range from 40-70%. In an unilateral chi-square
proportion comparison test for independent samples, with a
significance level of 5% and an 80% power, a 2/1 ratio in
Phase 1/Phase 2 group sizes and assuming a 15% significant
increase in adherence rate after nurse-led interventions
(60% in Phase 1 and 75% in Phase 2), 182 and 91 children
and adolescents in Phase 1 and Phase 2 groups would be
needed, respectively. Should 10% of them be lost to follow-
up in the experimental group, 102 children or young people
would be needed.

Data collection
Data to be collected in both Phase 1 and Phase 2 are:

e Sociodemographic data: age, sex, the child’s country of
birth and the family’s country of origin. Existence of a
language barrier.

e Clinical data: indication for anti-TB treatment (primary

or secondary chemoprophylaxis, or TB treatment),

planned duration of treatment, start date and end date
of treatment, number of tablets or units of medication

(in case of suspensions) per day, drug and type of tox-

icity. Adherence or non-adherence to anti-TB treatment

(as a dependent variable) and the reasons for non-

adherence according to previously defined criteria.

Clinical data of the index case: whether the index case

is known or not, whether he/she lives with the patients
and type of TB disease.

Only in Phase 2: adherence questionnaires (Figure 2)
and results of the Eidus-Hamilton test.

Data analysis

Phase 1 and Phase 2 data will be collected in a Microsoft
XP Access database and analysed using SPSS software, ver-
sion 22.0. Qualitative variables will be described in terms
of proportions, calculating 95% confidence intervals. Quan-
titative variables will be described using mean and median
as measures of centrality and standard deviation and inter-
quartile range as measures of dispersion.

The normality of the distribution of quantitative variables
will be checked using the Kolmogorov—Smirnov test and
appropriate parametric and nonparametric tests will be
used for univariate analysis. The multivariate analysis will

© 2015 John Wiley & Sons Ltd
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include logistic regression techniques; P < 0-05 will be con-
sidered statistically significant.

Ethical considerations

This project has been approved by the university Ethics Com-
mittee (July 2013) and the hospital Ethics Committee (Sep-
tember 2013). Before inclusion in Phase 2, written informed
consent from parents or legal guardians will be obtained, and
written informed assent from young people aged 12 years or
older, in agreement with Spanish regulations (Ley 41/2002
de Autonomia del Paciente). For younger children, the inves-
tigator will focus on providing basic information about what
will happen and responding to questions and concerns. For
older children and teenagers, the assent will be similar to the
consent process for adults. Beyond signing documentation of
consent and assent, parents and children will be involved in
discussions and decisions about research participation in an
ongoing process during the study.

Confidentiality is guaranteed. A confidentiality agreement
has been signed between the principal investigator and a
legal representative of the centre where the study will be
conducted. In this document, the principal investigator
undertakes to comply with the obligations of professional
secrecy and confidentiality established in article 10 of the
Personal Data Protection Act, which will remain effective
even after the study has ended.

The anonymity of all participants will be ensured by
replacing the name and surnames with an identification
number and the collected data will be computerized and
may only be accessed using a restricted password.

Validity and reliability

Scientific rigour is ensured on the basis of reliability, credi-
bility and safety. In Phase 2, the interviews at scheduled vis-
its will always be carried out by the same people. Children
and adolescents will be seen by just two nurses and one
doctor in the Tuberculosis Unit and only those three people
will collect the information obtained.

Discussion

The main aim of our study was to see how nursing educa-
tional interventions (leaflets about TB written in the
patient’s mother tongue and follow-up telephone calls) can
improve adherence to anti-TB treatment. Two nurse-led
monitoring interventions will be implemented as well: the
Eidus-Hamilton test to detect isoniazid metabolites in urine
and completion of a questionnaire.

© 2015 John Wiley & Sons Ltd

Adherence to antituberculosis treatment in children

There is no consensus as to the best methods for ensuring
adherence to anti-TB treatment. All of them have advanta-
ges and disadvantages, which means that there is no ideal
method that can be considered the gold standard (Osterberg
& Blaschke 2005). DOT is considered the best strategy for
ensuring adherence to anti-TB treatment (CDC 2011, NICE
2011), but it is very costly and not affordable in our set-
ting. Moreover, a Cochrane review suggested that DOT is
no more effective than self-supervised medicines (Noyes &
Popay 2007), although analysed studies on DOT were
scarce, heterogeneous and often implemented together with
other organizational and structural changes to treat TB. In
any case, it seems that person-centred support DOT strate-
gies would be more likely to increase adherence as com-
pared with an inspection approach.

There are also several indirect indicators of adherence to
treatment. These methods are more subjective and vary a
great deal. These include measuring the concentrations of
drugs or their metabolites in the blood or urine (Clark ez al.
2007), doctors and nurses using questionnaires to interview
patients and/or carers, self-report studies or diaries com-
pleted by the patient, pharmaceutical dispensation records
and pill counts using electronic record keepers and mobile
phone reminders (Granger & Bosworth 2011). Indirect
methods such as questionnaires and self-report studies are
the most widely used because of their simplicity, but they
can be very easily distorted by the patient (Kimberlin &
Winterstein 2008, Garfield et al. 2011). People are often
reluctant to admit to non-adherence in clinical interviews
and questionnaires (Svarstad et al. 1999). These methods
can therefore only be considered an approximate estimation
of correct adherence to treatment (Haynes et al. 2008, Shi
et al. 2010, De Bleser et al. 2011). Although some methods
are more effective than others, it is always recommended
that two or more of them be used in combination (Svarstad
et al. 1999, Osterberg & Blaschke 2005), as is the intention
in this project, which will combine a questionnaire and the
Eidus-Hamilton test.

The Eidus-Hamilton test and other methods of measuring
isoniazid metabolites are usually considered among the
most objective for monitoring adherence (Osterberg & Blas-
chke 2005, Clark et al. 2007) and in this study, they will
be complemented with a questionnaire adapted from two
validated questionnaires for monitoring adherence in
patients with HIV infection (SMAQ, the Simplified Medica-
tion Adherence Questionnaire; Svarstad et al. 1999) and
people with hypertension (the Hermes Test; Chamorro
et al. 2008), as there is no validated questionnaire specifi-
cally designed for people receiving anti-TB treatment
(Svarstad et al. 1999, Chamorro et al. 2008).
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Different educational and monitoring interventions have
been implemented separately to increase adherence to anti-
TB treatment (Ailinger ef al. 2006, Garfield er al. 2011),
but there are few studies that include the simultaneous
application of two or more interventions (Clark ez al. 2007,
Ailinger et al. 2010), some of which are rather outdated
(Vidal et al. 1992, Salleras et al. 1993).

The most common educational interventions include psy-
chological therapy, manual or computerized telephone fol-
low-up and written information on TB as reinforcement.
Educational and counselling interventions may increase the
success rate for completion of treatment, but the extent of
its benefit will depend on the nature of the intervention and
each population’s specific situation (M’Imunya et al. 2012).
In Spain, a study with children where two interventions
were applied, telephone calls and home visits, both carried
out by nurses, managed to increase correct completion of
treatment from 65% to 94% and 95% respectively (Salleras
et al. 1993). In the US, a study conducted in adolescents
using peer counselling did not increase the success rate
(adherence rate of 75%) as compared with the control
group receiving usual care (Morisky ez al. 2001). Another
study among inmates in America managed to double the
adherence rate with education and counselling, which could
have been considered successful were it not for the initial
rate of adherence being so low (24%) (White et al.
2002).

The implementation of either of these interventions,
education or monitoring, is of little use if the risk factors
for poor adherence to anti-TB treatment are not previ-
ously identified. Several authors have identified immigra-
tion as a risk factor for poor adherence (Altet & Alcaide
2006, Anderson et al. 2009, Basterrechea et al. 2009,
Cayla et al. 2009, Klinkenberg et al. 2009, Mulder et al.
2009, Sanz et al. 2009, Abubakar et al. 2011, Zenner
et al. 2013), but very few have applied a specific measure
for improving adherence among the immigrant popula-
tion. By using a cultural intervention in this subpopula-
tion, it may be possible to improve compliance with
treatment (Ailinger et al. 2010); in our study, this is the
aim of translating the information leaflets into the foreign
languages that are most common in our community.
Many authors also stress the importance of nurse-led fol-
low-up when applying these interventions (Osterberg &
Blaschke 2005). The correct application of these methods
depends directly and almost exclusively on the nurse.
Even certain authors who are critical about the usefulness
of these interventions in terms of the patient’s expected
clinical outcome recognize that nurses play an essential
role (Haynes et al. 2008). Worldwide, few studies on

adherence to anti-TB treatment and the associated risk
factors have been conducted by nurses, the American
school being the most statistically significant of these (Ai-
linger et al. 2006, 2010).

Limitations

In Phase 1, the project shows the typical limitations of ret-
rospective studies, including the opportunity of incomplete
or missing data in clinical charts. In Phase 2, a selection
bias could occur: people with good adherence to treatment
will probably attend scheduled visits more often than peo-
ple with poor adherence. Therefore, unjustified absence at
two or more scheduled visits will be one of the criteria for
considering a patient to be non-adherent. The comparison
between the results of Phases 1 and 2 could be criticized
from a methodological point of view, as they cover two dif-
ferent periods of time. Finally, people in Phase 2 will be
included in a non-randomized manner and DOT, the gold
standard to assess adherence to anti-TB treatment, will not

be available.

Conclusion

This study will identify the level of adherence to anti-TB
treatment in children and young people and its associ-
ated risk factors in our setting and will lead to the
design of a new Nurse-led Follow-up Programme for this
population. The increase in the level of adherence to
anti-TB treatment shall eventually improve the clinical
outcomes in the middle term. Our results may modestly
help to address the patient-centred interventions needed
to overcome the structural, personal and social barriers
that limit adherence to anti-TB drugs when DOT is not
available and may be of use in other settings and age
ranges.
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Tuberculosis (TB) is a major preventable and treatable infec-

tious cause of morbidity and mortality globally, posing a seri-
ous public health problem. Adherence is critical for the success of
antituberculosis (anti-TB) drug regimens in the treatment of chil-
dren with both latent TB infection (LTBI) and active TB.'? Actu-
ally, directed observed therapy is recommended in all cases of TB
in children and adolescents.'? Asymptomatic young children (ie,
5 years of age or younger) with negative TB immunodiagnostic
tests but at risk of TB after contact with a smear-positive TB patient
should also receive primary chemoprophylaxis with isoniazid until
LTBI is ruled out 10-12 weeks later.?

In the absence of directly observed therapy (DOT), wide
ranges in adherence rates to anti-TB treatments in children have
been described in low endemic settings (54.4%-86.7%).*"> Low
completion rates not only may cause higher morbidity and mor-
tality to the patient, but they also represent a risk factor for the
development of drug-resistant strains, increase treatment costs and
threaten TB control in the community. We aimed to determine the
adherence rate and to identify factors associated with failure to
complete anti-TB treatment in a cohort of children and adolescents
receiving anti-TB drugs as primary chemoprophylaxis, or as LTBI
or active TB treatment.

616 | www.pidj.com

METHODS

We performed a retrospective observational study on the
adherence to anti-TB medications in a cohort of pediatric patients
(<18 years of age) followed-up from January 2011 to December
2013 at the Outpatient Clinic of Hospital Sant Joan de Déu (Bar-
celona, Catalonia, Spain), which serves as a referral center for TB
in Regi6 Sanitaria Barcelona Sud (1,346,000 inhabitants, 16.5% of
whom are 18 years of age or younger). The incidence rate of TB in
Spain has decreased from 17.9 in 2007 to 10.8 per 100,000 in 2014.

All patients in whom anti-TB drugs were implemented
because of primary chemoprophylaxis after TB contact, LTBI or
TB treatment were included in the study. As per National Guide-
lines, primary chemoprophylaxis is indicated after TB contact with
a smear-positive patient in children 5 years of age or younger and
in immunosuppressed patients; LTBI treatment consists of either
a 3-month regimen of isoniazid and rifampin or a 9-month regi-
men of isoniazid monotherapy; and standard active TB treatment
consists of a 2-month induction phase with 4 drugs, followed
by isoniazid and rifampin for a minimum of 4 months.’ Patients
referred from other centers after initiation of anti-TB treatment
and patients requiring other medications on a chronic basis were
excluded. Daily dosing was indicated in all patients and medication
was self-administered or administered by parents in most cases;
DOT is not routinely available in Spain and is used on an individual
basis. Variables of interest were collected by means of chart review
and included the following: age, sex, child’s country of birth and
family’s country of origin, existence of language barrier, whether
the index case had been identified or not and was living with the
patient or not, indication for anti-TB treatment (primary chemopro-
phylaxis after TB contact, LTBI or TB treatment), planned duration
of treatment, daily number of tablets or doses of syrup and develop-
ment of anti-TB drug-related toxicity.

Adherence was defined as completion of the planned dura-
tion of anti-TB treatment as per patient/family report. Nonadherence
was defined according to the presence of any of the following cri-
teria: (1) at follow-up visits, it was calculated that the patient failed
to take >20% of anti-TB treatment'®; (2) the patient failed to attend
>2 scheduled visits without justification; (3) DOT was indicated for
any reason and (4) the patient intentionally stopped the previously
prescribed anti-TB treatment. Categorical variables were described
as percentages, and continuous variables as mean/standard deviation
or median/interquartile range. Statistical analyses were performed
using SPSS software (version 20.0) (IBM Corp., Armonk, NY).
Institutional review board approval was obtained.

RESULTS

Overall, 261 children (134 females, 51.3%; mean/stand-
ard deviation age at anti-TB therapy initiation: 7.2/4.8 years)
were included. Main epidemiologic characteristics of the cohort
are summarized in Table 1. Anti-TB therapy was implemented
because of primary chemoprophylaxis after TB contact, LTBI or
active TB treatment in 156 (59.8%), 57 (21.8%) and 48 (18.4%)
cases, respectively. At anti-TB therapy implementation, median
(interquartile range) daily number of doses and planned duration
of treatment were 1 (1-2) dose and 3 (3—6) months, respectively.
Children diagnosed with LTBI (n = 57) received either isoniazid
plus rifampin for 3 months (n = 40) or isoniazid monotherapy for 9
months (n = 17); none of them developed active TB after a median
(interquartile range) follow-up of 19 (15-26) months. Forty-eight
patients were diagnosed with active TB (n = 39 with intrathoracic
disease; n = 21 microbiologically confirmed, pan-sensitive strains
in all cases); all children healed upon implementation of standard
anti-TB treatment and showed no significant complications during
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TABLE 1. Main Epidemiologic and Clinical
Characteristics and Details on Adherence to Anti-
tuberculosis Drugs of the Children and Adolescents
Included in the Series

n (%)
Female sex 134 (51.3)
Age, n (%) (yr)
0-5 115 (44.1)
6-12 106 (40.6)
13-18 40 (15.3)
Born in Spain 195 (74.7)
Family origin
Spain 97 (37.2)
Latin America 66 (25.3)
Morocco 59 (22.6)
Asia 19 (7.3)
Sub-Saharan Africa 6(2.3)
Eastern Europe 3(1.1)
Unknown 11 (4.2)
Language barrier 22 (8.4)
Known index case 216 (82.8)
First-degree relative 87(40.3)
Second-degree relative or friend 98 (45.4)
Distant relative or classmate 31(14.3)
Living with someone on TB treatment 134 (51.3)
Nonadherent patients 66 (25.3)
Two or more criteria for nonadherence 8(3.1)
Reasons for nonadherence
Failure to take >20% of anti-TB treatment 14 (5.4)
Failure to attend >2 scheduled visits
without justification 40 (15.3)
Directly observed therapy indicated for
any reason 5(1.9)
Intentional discontinuation of the pre-
scribed anti-TB treatment 16 (6.1)

follow-up. Mild abdominal discomfort with normal transaminase
values was observed in 5 patients (1.9%; active TB and LTBI, 2
patients each; primary chemoprophylaxis, 1 child) during treat-
ment, but it did not lead to suspension of treatment in any case. No
other adverse effects were observed.

The overall rate of anti-TB treatment completion was 74.7%
(195 patients); the reasons for nonadherence are described in Table 1.
Eight patients met >2 criteria for nonadherence. In bivariate analysis,
nonadherence was associated with adolescence (40.0% in patients
2>13 years of age vs. 22.6% in children of that age or younger; P =
0.01), being born abroad (43.9% vs. 19.0%; P < 0.0001), family of
foreign origin (32.3% vs. 13.4%; P = 0.001), existence of language
barrier (77.3% vs. 20.6%; P < 0.0001), development of toxicity dur-
ing anti-TB treatment (66.7% vs. 24.3%; P = 0.04) and median num-
ber of daily doses (1.8 doses/d in adherent patients vs. 1.5 doses/d
in nonadherent ones; P = 0.02). Nonadherence was lower in patients
with TB (16.7%; 8 of 48) compared with those receiving primary
chemoprophylaxis (24.3%; 38 of 156) or LTBI treatment (35.1%; 20
of 57), although these differences were not significant (P = 0.08). By
logistic regression, being born abroad (P = 0.009), language barrier
(P <0.0001) and development of toxicity (P = 0.034) were the only
significant risk factors for nonadherence.

DISCUSSION
Adherence to long-term daily therapies is critical in the treat-
ment of both LTBI and TB. By consensus, a minimum of 80% of
the prescribed doses must have been taken for treatment to be con-
sidered sufficient.'® In children, inadequate drug presentations, lack
of fixed-dose combinations, fasting requirements and dependence
on adults pose an even greater challenge for adherence. In Spain,

© 2016 Wolters Kluwer Health, Inc. All rights reserved.

specific recommendations for the preparation and administration
of anti-TB drugs in children have been recently published.!” Ado-
lescence has classically been considered a risk factor for nonadher-
ence as well.'>!"* To date, several studies have focused on adher-
ence to anti-TB drugs in children in low-burden settings (see Table,
Supplemental Digital Content 1, http://links.lww.com/INF/C659).
These are mainly observational studies on children and adolescents
diagnosed with LTBI after recent immigration from TB-endemic
countries,* > but good quality data on how to best address this
clinical problem are lacking. Although comparison across studies
is difficult because of differences in study design, methods, target
population and treatment adherence measures, the overall anti-TB
treatment completion rate we observed (74.7%) is similar to that
reported previously, ranging from 69.9% to 83.8% in most cases.

Several factors have been associated with lack of adherence
to LTBI treatment in pediatrics in previous studies, including treat-
ment duration and number of pills used," older ages,'>'* cultural
and ethnic issues,>’*!! the development of adverse effects to isonia-
zid" and communication problems.” We performed a study on an
ethnically diverse population and included not only patients treated
for LTBI, but also active TB cases and children receiving primary
chemoprophylaxis. To our knowledge, adherence had never been
evaluated before in the latter; primary chemoprophylaxis is given to
infants and toddlers at high risk of early and severe disease, should
they be latently TB infected.!? Therefore, adherence to isoniazid is
as well very important in these children. Logistic regression identi-
fied communication/cultural problems (language barrier and family
origin) and toxicity as risk factors for nonadherence. Not surpris-
ingly, adherence rates were also lower in LTBI patients, despite the
fact that the 3-month combined regimen of isoniazid and rifampin
was used in most cases; better adherence has been reported with
short 3- to 4-months LTBI treatments than with the 9-month iso-
niazid monotherapy regimen.'>'® Compared with active TB, LTBI
patients are asymptomatic and do not feel the need to take any med-
ication, nor do they observe any clinical improvement. On the other
hand, young children on primary chemoprophylaxis usually depend
on their parents and are likely to adhere better to medical therapies.

Several interventional studies have mainly used health edu-
cation strategies and behavioral interventions to address adherence
problems in children and adolescents being treated for LTBI. In the
early 1990s, a Spanish trial reported better results when educational
activities were performed by nursing staff at home, compared with
physicians.® In 1997, the Treasure Chest program (a behavioral inter-
vention that employed self-monitoring and incentive techniques)
increased adherence to LTBI treatment by 10% in children 14 years of
age or younger.” Hovell et al’ later identified counseling, biculturalism
and better grades in school as predictors of adherence in Latino ado-
lescents diagnosed with LTBI in California. Conversely, a randomized
study designed to assess the independent and combined effects of peer
counseling and a participant—parent contingency contract intervention
showed no effects on the adherence rate among teenagers treated for
LTBI, also in California.® Differences in available studies emphasize
the need to identify the patterns of adherence to anti-TB therapies at a
local level, to implement specific interventions.

Our study has several limitations, including its retrospective
design and the fact that adherence was based only on patient/paren-
tal/guardian reporting, which is subject to participant response
bias, appointments kept and indication of DOT. Although many
other adherence assessment methods have been used (prescription
records, pill counts or urine assays for isoniazid metabolites), evi-
dence that the patients take their medication is only obtained by
DOT. Finally, many other factors (ie, parental income, education,
cultural beliefs, etc.) that have been found to impact adherence
were not assessed in this study.
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In summary, we identified toxicity and cultural/language
barriers as predictors of nonadherence in our retrospective cohort
of children and adolescents receiving anti-TB treatment. This is a
critical first step in designing appropriate intervention programs. We
now aim to implement a Nurse-led Follow-up Program for this pop-
ulation that will include educational and monitoring interventions.
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Abstract: We report an unusual cluster of invasive group A Streptococ-
cus infections in 6 pediatric patients and demonstrate that the strains were
derived from diverse genetic backgrounds, confirming the occurrence of a
community cluster rather than a clonal outbreak. Whole genome sequenc-
ing provided a rapid and comprehensive view of group A Streptococcus
genotypes and helped guide our institutional response and public health
maneuvers.
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G roup A Streptococcus (GAS) can cause life-threatening
invasive infections such as bacteremia and necrotizing fas-
ciitis.! Potentially life-threatening outbreaks of invasive GAS
disease have been reported in diverse locations such as nursing
homes and hospitals.? Despite pharyngitis being predominately
a disease of childhood, for reasons that are not well understood,
the incidence and fatality rate of invasive GAS infections are
significantly lower in children and outbreaks are exceedingly
rare.’

Whole genome sequencing (WGS) is a powerful tool for
studying microbes, including the taxonomic classification of
unknown organisms, determining the molecular basis of unex-
pected clinical presentations and investigating outbreaks.* We have
recently used WGS to investigate the molecular underpinnings of
global epidemics of GAS disease® and to inform the epidemiology
and study the hypervirulent phenotype of an emm59 GAS clone
that caused several 100 severe invasive infections in Canada and
some parts of the United States.®

Herein, we describe 6 pediatric patients who presented to
Children’s Hospital Los Angeles (CHLA) with invasive GAS dis-
ease within a span of 3 weeks. This number of invasive GAS infec-
tions is unexpected because an average of 18 cases/yr is typically
diagnosed, with approximately 4 proven cases of bacteremia annu-
ally. To determine if these temporally clustered cases of severe inva-
sive GAS infection among children in Los Angeles were caused by
a clonal outbreak, WGS was performed.

© 2016 Wolters Kluwer Health, Inc. All rights reserved.
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Table 2 (Supplemental Digital Content). Studies describing adherence rates to tuberculosis
treatments in the pediatric age in low-burden settings.

Reference  Study design, country; Adherence measurement Adherence (%) Risk factors for non-adherence
and year  number, patients’ age and methods
indication and type of anti-
TB treatment
#4,1992 Prospective, Spain; 369, 4mo- Failure to regularly attend 69.9 NR
14y receiving either primary scheduled visits and
chemoprophylaxis or LTBI Urine Ellard and Greenfield
treatment with INH colorimetric method in 71
random patients
#5,1993 Prospective interventional Attendance and positive 76.4 Not receiving health education
study, Spain; 318, 6-year-olds Eidus-Hamilton reaction in activities
on LTBI treatment (12-mo INH  urine at the last visit, 1 year
regimen) after starting LTBI treatment
#6, 1998 Prospective, Australia; 78, 6- Self-reported parental 74.4 NR
year-olds on LTBI treatment questionnaire, attendance at
(6-mo INH regimen) follow-up visits and
pharmacy records
#7,2003 Prospective interventional Self-reported questionnaire NR Being in counseling group,
study, USA; 284 Latino plus urine biomarkers biculturalism, and better grades
adolescents on LTBI treatment in school associated better
(9-mo INH regimen) adherence
#8, 2004 Prospective interventional Summary recorded in the 82.0 Lower score in medication
study, USA; 610, 11 to 19-year-  patient's medical chart taking behavior and not living
olds on LTBI treatment (6-mo with both parents; interventions
INH regimen) did not lead to differences in
adherence rates
#9, 2005 Quasi-experimental study Attendance at a minimum of 86.7 Spanish language, source case
with a historical comparison six of nine recommended investigation and participation
group, USA; 1582, <14y on clinic visits in Treasure Chest program were
LTBI treatment (9-mo INH predictors of treatment
regimen) completion, while missed
appointment letters/calls were
predictors of non-completion
#10, 2006 Retrospective, Canada; 377, 4- Pill counts, self-reports, 83.8 <2 family members brought in
18y on LTBI treatment (9-mo verification with pharmacies for TB screening
INH regimen) and attendance to the
scheduled medical visits
#11,2008  Prospective, USA; 545, <15y on  Failure to attend monthly 54.4 Eastern European origin and
LTBI treatment (9-mo INH scheduled visits and pill parental refusal of treatment
regimen) counts
#12,2010  Prospective, Canada; 545, 10- Self-reported adherence, pill 61.3 Age >16y, delay between TST
18y on LTBI treatment (6 to 9- counts and medication and first visit >15d and relatives
mo INH regimen) supplies counts >18y in the household
#13,2012  Prospective, USA; 248, <18y on  Guardian/child report if on 75.0 Not being on DOT
LTBI treatment (9-mo INH self-administered
regimen) medications, or Health-
department report of doses
received in patients on DOT
#14,2014  Retrospective, USA; 1587, <18y  Monthly pill count (either at 78.5 Age 15-18y, non-Hispanic race
on LTBI treatment (9-mo INH  home in <2y or at follow-up and development of hepatitis or
regimen) hospital visits in >2y) other adverse effects
#15, 2014 Retrospective, USA; 404, <18y Adverse event recalls and 80.7 Not being on DOT

on LTBI treatment (9-mo INH
or 4-mo RIF regimens)

pill counts

9-mo INH (as compared to 4-mo
RIF) regimens

DOT, directed observed therapy; INH, isoniazid; LTBI, latent tuberculosis infection; NR, not reported; RIF, rifampicin; TB,
tuberculosis; TST, tuberculosis skin test.
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Abstract

The aim of this work is to determine the effect of the educational intervention to improve the language barrier on adherence to
antituberculosis treatment in the paediatric population. Immigrant population is associated with factors that make it difficult to
monitor the treatment and control of tuberculosis infection or disease properly such as language difficulties.

68 patients were included in this study. They came from 15 different countries. The patients/families were given written information
(a leaflet) in the form of questions and answers about the most common doubts that people have about antituberculosis treatment.
This leaflet was translated into 11 different languages: Spanish, Catalan, English, French, German, Italian, Russian, Romanian,
Chinese, Urdu and Arabic. Six patients/families that presented language barrier had successfully completed the treatment. In this
study, language barrier was not associated with poorer adherence. We believe delivering information written in the mother tongue
can improve understanding about the importance of the tuberculosis disease and its treatment.

© 2017 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
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1. Introduction

There are large geographical differences in tuberculosis (TB) prevalence worldwide. Although 75% of all cases of
TB are limited to a list of 22 developing countries (Adams & Starke 2013), the incidence in some developed countries
has recently increased in relation to other countries of a similar socio-economic level, which has been associated with
migration flows (Alcaide et al., 2000; Lew et al., 2008; Rios & Monleon-Getino, 2009; Ailinger et al., 2007).

According to the World Health Organisation, it is estimated that there are approximately 9.4 million new cases of
TB a year worldwide and half a million of these will be caused by multidrug-resistant strains. Drug resistances are a
result of poor therapeutic compliance, due to either failure to take doses or failure to complete the course of treatment.

When the treatments are completed properly (with good adherence), they are very effective in preventing latent
tuberculosis infection from progressing to TB disease and curing TB and preventing its transmission to other people.

Children are at higher risk for the development of TB disease than the rest of the population, especially those under
the age of 5. In infants and toddlers, latent TB infection occurs more often and rapidly progresses to active TB and
when this happens, more severe forms of TB disease are more frequent (Spanish Society of Paediatric Infectious
Disease, 2006).

Migratory movements are currently considered the key point in understanding this recent increase in tuberculosis
disease in Europe and the United States (Zenner et al., 2013; Klinkenberg et al. 2009; Altet et Alcaide, 2006; Sanz et
al. 2009; Basterrechea et al., 2009). This immigrant population is associated with factors that make it difficult to
monitor the treatment and control of TB infection or disease properly: living in small, overcrowded spaces with many
other people, geographical mobility, no perception of the risk associated with TB, and language difficulties. The
language barrier influences negatively the process of health education because communication worsens.

The aim of this work is to determine the effect of the educational intervention to improve the language barrier on
adherence to anti-TB treatment in the paediatric population.

2. Methods
2.1. Study design and participants

We performed a prospective observational study on the influence of new educational intervention in the adherence
to anti-TB medications in a cohort of paediatric patients (up to 18 years of age) followed-up from January 2015 to
December 2015 at the Outpatient Clinic of Hospital “Sant Joan de Déu” (Barcelona), which serves as a referral centre
for TB in “Region Sanitaria Barcelona Sur” (1,346,000 inhabitants, 16.5% of whom below 18 years of age).

New educational intervention was introduced in the patients' follow-up to improve their adherence to anti-TB
treatment.

The educational measure consisted of giving written information in the mother tongue of the patient and their
family.

The patients' father, mother or carer and the patients themselves, in the case of adolescents, were given written
information (a leaflet) in the form of questions and answers about the most common doubts that people have about
anti-TB treatment (what to do if you forget a dose, if you vomit, if you have bad stomach ache...). This leaflet was
translated into 11 different languages: Spanish, Catalan, English, French, German, Italian, Russian, Romanian,
Chinese, Urdu and Arabic. That leaflet was brightly coloured and had drawings. The family was asked what language
wanted leaftlet.

2.2. Data collection

Variables of interest were collected by Nurse-led Follow-up visits and included demographic data: age, sex, child's
country of birth and family's country of origin, language barrier, and whether the index case had been identified or not
and whether the index case was living with the patient; clinical data: indication for anti-TB treatment (primary
chemoprophylaxis after TB contact, LTBI or active TB treatment), planned duration of treatment, daily number of
tablets or doses of syrup, anti-TB drugs toxicity and type of toxicity. Adherence was defined as completion of the
planned duration of anti-TB treatment as defined per family/patient report.
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2.3. Data analysis

The data was recorded in a database created specifically in Microsoft XP Access and analysed using SPSS software,
version 23.0. Qualitative variables were described in terms of proportions, calculating 95% confidence intervals.
Quantitative variables were described using mean and median as measures of centrality and standard deviation and
interquartile range as measures of dispersion. The normality of the distribution of quantitative variables was be
checked using the Kolmogorov-Smirnov test and appropriate parametric and nonparametric test were be used for
univariate analysis. A p value below 0.05 was considered statistically significant.

2.4. Ethical considerations

This study has been approved by the university Ethics Committee (July 2013) and the hospital Ethics Committee
(September 2013).

Before inclusion in the study, written informed consent from parents or legal guardians was obtained, and written
informed assent from young people aged 12 years or older, in agreement with Spanish regulations (Ley 42/2002 de
Autonomia del Paciente).

3. Results

68 patients (41 females, 60.3%; mean/SD age: 8.8/6.1 years) diagnosed with tuberculosis disease or latent TB
infection or risk contact were included in this study. Although 16 (23.5%) of them were not born in Spain, 32 (47.1%)
children were from families of foreign origin. 8.8% (6) had language barrier which prevented communication between
patient / family and nurse.

They came from 15 different countries. The countries were grouped into five distinct geographic areas: 52.9% (36)
families came from Spain, 23.5% (16) from Latin America (mainly Peru, Bolivia and Ecuador), 11.8% (8) from North
Africa (especially Morocco), 10.3% (7) from Asia (primarily China and Pakistan) and 1.5% (1) from Eastern Europe.

68 leaflets were given, of which: 40 were in Spanish language, 13 in Catalan, 8 in Arabic, 3 in Urdu, 2 in Chinese,
1 in English and 1 in Russian.

All six patients showed language barrier successfully completed treatment. Of these 6 patients: two requested the
information written in Urdu, two in Chinese, one in Arabic and one in English.

The overall rate of completion therapy was 89.7% (61 patients).Non-adherence was associated with being born
abroad (p=0.048) and family of foreign origin p=0.001), but language barrier was not statistically significant as a
factor of non-adherence.

4. Discussion

In our study, six patients that presented language barrier had successfully completed the treatment. The language
barrier was not associated with poorer adherence. We believe delivering information written in the mother tongue can
improve understanding about the importance of the tuberculosis disease and its treatment. The language barrier is an
important factor to consider in health education. Solutions must be sought to reduce its impact and thus improve the
quality of information provided to patients of immigrant origin with communication difficulties secondary language.
A proper communication and correct health education are not possible when language barrier exists.

Several studies have shown the birth origin or country origin may influence patients’ adherence like our study
(Chang et al. 2014, Cruz 2012, Powell et al. 2008, Cayla et al. 2009, Ailinger et al. 2007). Only one didn’t find
significant differences in race/ ethnicity as a variable (Morisky et al. 2001). Maybe these results likely indicate that
the family's country of origin is linked to cultural beliefs. Greater cultural understanding is needed to design more
specific interventions to improve Health Education, and so, the adherence in this group. A good-grade of
communication and a rich nurse/doctor-patient relationship improve the completion therapy (Salleras et al. 1993,
Cayla et al. 2009, Parsyan et al. 2007). A good health education and communication are lower when language barrier
exists. Our results are very significant.
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It is necessary to promote best engaging among the immigrant population specially. Strategies as training nurses,
doctors or the other health care providers in communications skills, improving knowledge with a better understanding
without the language barrier becomes an obstacle (i.e. written information in the patient's mother tongue). Identifying
these risk factors should to serve to design and implement more efficient educational interventions in patients receiving
antituberculosis therapy.

Different educational and monitoring interventions have been applied separately to increase adherence to anti-TB
treatment in several studies (Garfield et al. 2011, Ailinger et al. 2006), but there are few studies that include the
simultaneous application of two or more interventions (Clark et al. 2007, Ailinger et al. 2010), and some of these are
rather outdated (Salleras et al. 1993, Vidal et al. 1992).

The most common educational interventions include psychological therapy, manual or computerised telephone
follow-up and written information as reinforcement. Educational and counselling interventions may increase the
success rate for completion of treatment, but the extent of its benefit will depend on the nature of the intervention and
each population's specific situation (M’Imunya et al. 2012).

In conclusion, leaflets written in the mother tongue would improve nurse / family-patient communication.

Our study has shown the language barrier is not associated with poorer adherence, but the birth origin and country
origin may influence patients’ adherence.

5. Funding

This study forms part of the project entitled “Influence of nursing interventions on adherence to treatment with
antituberculosis drugs in children and young people”, funded by the Official Barcelona Nurses Association (COIB)
within the framework of the “2013 COIB Research Grants” (reference PR-1819-13) after a rigorous evaluation process
by an External Experts Evaluation Committee.

This work contributes to SGR-156 (Research Group on Women, Health and Ethics Relationships- eDosier-),
recognized by the Departament of Economy of the Generalitat de Catalunya.
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IMPACT STATEMENT

- A dramatic albeit insufficient progress has been made on the prevention and treatment
of tuberculosis worldwide in recent years.

- Children are at higher risk of developing tuberculosis disease after primary infection.

- There are few studies that have combined two or more simultaneous interventions in
the same study cohort.

- The identification of risk factors for non-adherence to anti-tuberculosis treatments at a
local level is critical to implement interventions aimed to improve adherence rates.

- The nursing interventions we implemented may be useful to improve adherence to
anti-tuberculosis drugs, also in other settings and age ranges.

- In low-burden tuberculosis regions, adherence strategies need to focus on immigrant

populations.

116



4. RESULTATS

Journal of Advanced Nursing

IMPACT OF NURSING INTERVENTIONS ON ADHERENCE TO
TREATMENT WITH ANTI-TUBERCULOSIS DRUGS IN CHILDREN AND

YOUNG PEOPLE: NON-RANDOMIZED CONTROLLED TRIAL.

ABSTRACT

Aims:

To evaluate the efficacy of four new nursing interventions on the adherence to anti-
tuberculosis treatment in a pediatric cohort (<18 years) and to identify the risk factors
for non-compliance.

Background:

Tuberculosis remains a public health problem worldwide. The risk of developing
tuberculosis after primary infection and its severity are higher in children than in adults.
Proper adherence to anti-tuberculosis treatment is critical for disease control.

Design:

Quasi-experimental study; Phase 1, retrospective (2011-2013), compared with Phase 2,
prospective with intervention (2015-2016), in a referral center for pediatric tuberculosis
in Spain (NCTXXXXXXXX).

Methods:

A total of 359 patients who received anti-tuberculosis drugs after close contact with a
smear-positive patient (primary chemoprophylaxis) or were treated for latent
tuberculosis infection or tuberculosis disease were included (n=261, Phase 1; n=98,

Phase 2).
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After Phase 1, 4 nurse-led interventions were implemented, including two educational
interventions (written information in the child’s native language and follow-up
telephone calls) and two monitoring interventions (Eidus-Hamilton test and follow-up
questionnaire) exclusively carried out by nurses.

Results:

Adherence to anti-tuberculosis treatment increased from 74.7% in Phase 1 to 87.8% in
Phase 2 (p=0.014), after the implementation of the nurse-led interventions. In Phase 2,
non-adherence was only associated with being born abroad (28.6% versus 7.8%;
p=0.019) and with foreign origin families (27.3% versus 0%; p<0.0001).

Conclusion:

Nurse-led interventions have proven to be useful in increasing adherence to anti-
tuberculosis treatment. Immigrant-related variables remained major risk factors for sub-

optimal adherence to anti-tuberculosis drugs in a low-endemic setting.

KEYWORDS
Adherence, barriers, health education, latent tuberculosis infection, nursing, pediatrics,

public health, tuberculosis.

TRIAL REGISTRATION NUMBER: The trial was registered with the

ClinicalTrials.gov identifier: NCTXXXXXXXX.
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SUMMARY STATEMENT

Why is this research or review needed?

- A dramatic albeit insufficient progress has been made on the prevention and treatment
of tuberculosis worldwide in recent years.

- Children are at higher risk of developing tuberculosis disease after primary infection.

- The identification of risk factors for non-adherence to anti-tuberculosis treatments at a

local level is critical to implement interventions aimed to improve adherence rates.

What are the key findings?

- Education and follow-up interventions implemented by nurses are useful to increase
children’s and young people’s adherence to treatment with anti-tuberculosis drugs.

- There are few studies that have combined two or more simultaneous interventions in
the same study cohort.

- Immigration-related characteristics remain the main risk factors for non-adherence in

children and young people.

How should the findings be used to influence policy/ practice/ research/ education?
- The nursing interventions we implemented may be useful to improve adherence to
anti-tuberculosis drugs, also in other settings and age ranges.

- In low-burden tuberculosis regions, adherence strategies need to focus on immigrant

populations.
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INTRODUCTION

Tuberculosis (TB) remains a major preventable infectious cause of morbidity and
mortality globally, posing a serious public health problem (World Health Organization,
2015). It is estimated that 10.4 milion people developed TB in 2015, including 1 million
children (World Health Organization, 2016). Most TB cases and deaths occur in low-
and middle-income countries. In the last 30 years, increased international travel and
immigration have led to a rise in childhood TB rates in traditionally low-burden regions,
those with incidence rates below 20 cases per 100,000 people-year (Ailinger, Black,
Nguyen, & Lasus, 2007; Alcaide, Altet, & Canela, 2000; Lew, Pai, Oxlade, Martin, &
Menzies, 2008; Newton, Brent, Anderson, Whittaker, & Kampmann, 2008; Pang et al.,
2014; Rios & Monledn-Getino, 2009). In the United Kingdom, the number of new TB
cases is currently at its highest since the 1970s; of these, 73% are diagnosed in patients
born abroad (Abubakar, Lipman, Anderson, Davies, & Zumla, 2011). In the United
States and most Western European countries, the majority of cases occur in foreign-
born residents and recent immigrants from countries in which TB is endemic (Leng,
Changrani, & Gany, 2011; Zumla, Raviglione, Hafner, & von Reyn, 2013). Similarly, in
Spain, 46% of the patients with TB are born abroad (Cayla et al., 2009). In low-burden
countries, early diagnosis and treatment of both latent tuberculosis infection (LTBI) and
disease, proper adherence to therapy and contact investigations are key factors in
controlling the disease, as pointed out by several TB clinical practice guidelines
(Centers for Disease Control and Prevention, 2005; Grupo de trabajo de la Guia de
Practica Clinica sobre el diagndstico, tratamiento y la prevenciéon de la tuberculosis.
Centro Cochrane Iberoamericano, 2007; National Institute for Health and Clinical

Excellence, 2011; World Health Organization, 2014).
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Children are at higher risk of developing TB disease after primary infection than the rest
of the population, especially those under 5 years of age (Debes et al., 2017; Newton et
al., 2008). Extrapulmonary and disseminated forms of TB are also more common in
children than in adult patients and are associated with a higher morbidity and mortality
(Adams, L.V.; Starke, 2012; Ducomble et al., 2013; Moreno-Pérez et al., 2010;
Santiago-Garcia et al., 2016). Therefore, the identification and treatment of LTBI are
critical to prevent the evolution to disease in pediatric patients. Similarly, before LTBI
can be ruled out, primary chemoprophylaxis must also be considered in young or
immunosuppressed children after close contact with a smear-positive TB patient (Grupo
de trabajo de Tuberculosis de la Sociedad Espafiola de Infectologia Pediatrica (SEIP),

2006).

Background

According to consensus a minimum of 80% of the prescribed doses must have been
taken for chemoprophylaxis or treatment to be considered sufficient (Haynes, Ackloo,
Sahota, McDonald, & Yao, 2008; Hirsch-Moverman, Daftary, Franks, Colson, &
Colson, 2008; Osterberg & Blaschke, 2005). If adherence is adequate, the efficacy of
anti-TB treatments is very high. Contrarily, patients who do not complete therapy are
more likely to relapse or die and are also at risk of developing drug-resistant TB.
Adherence refers to the degree to which a patient complies with the prescribed
treatment and the instructions given by health care professionals. Anti-TB regimens are
long-term daily treatments with complex dosage (number of tablets, fasting
requirements, etc.) and potential toxicity, that often lead to sub-optimal adherence
(Mellado Pefia, Baquero-Artigao, & Moreno-Perez, 2009). The rates of adherence in

LTBI and TB disease vary according to different studies, ranging from 61% to 86% in
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the general population, and from 54.4% to 86.7% in children and young people

(reviewed in Blinded Author, 2017).

Adherence to anti-TB drugs is a complex phenomenon that depends on a wide range of
factors, including structural sociodemographic factors (poverty, gender and
discrimination), patient-related factors (motivation, knowledge, beliefs and attitudes)
and social context and health service factors (Munro et al., 2007; Smith et al., 2017;
Woith & Larson, 2008). For instance, in children adherence depends on the motivation
of the parents, while adherence to any chronic medication becomes more challenging
during adolescence. In adults a number of other factors have been associated with poor
compliance: imprisonment, drug use, and homelessness, among others (Codecasa et al.,
2013; Di Gennaro et al., 2017; Rao et al., 2017). Several studies have shown that longer
treatments also tend to be associated with worse adherence (Ailinger et al., 2007,
Fresard, Bridevaux, Rochat, & Janssens, 2011; Lobue & Menzies, 2010). The
identification of risk factors for non-adherence at a local level is critical to implement

interventions aimed at improving adherence rates (Mistry et al., 2015).

Poor adherence is a common cause of treatment failure. To increase adherence to anti-
TB drugs in children, the WHO recommends universal directed observed therapy
(DOT), treatment given free of charge and the use of fixed-dose combinations when
possible (World Health Organization, 2014). Besides DOT, which was not more
effective than self-supervised medicines in a Cochrane review (Noyes & Popay, 2007)
the use of several indirect methods to measure adherence to anti-TB treatments has been
reported in the literature. Most of them show major limitations and can only be

considered and approximate estimation of correct adherence to treatment. Similarly,
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different educational interventions have been implemented to increase adherence to
anti-TB treatment. The combined use of different monitoring and educational
interventions together has been recommended to maximize adherence (Osterberg &

Blaschke, 2005).

THE STUDY

Study reporting was guided by the transparent reporting of evaluations with non-
randomized designs (TREND) check-list — for reporting standards of behavioral and
public health intervention evaluations involving non-randomized designs (Jarlais, Lyles,

Crepaz, & the TREND Group, 2004).

Aims

We implemented 4 new nurse-led educational and monitoring interventions in the
follow-up of a cohort of children and young people receiving anti-TB drug regimens.
We hypothesized that these interventions would lead to an increase in the adherence rate
to treatment as compared with a historical cohort and aimed to identify factors

associated with failure to complete anti-TB treatment.

Design

We performed a quasi-experimental longitudinal study composed of a retrospective
phase (Phase 1; January 2011 to December 2013), the implementation of 4 nurse-led
educational and monitoring interventions and a prospective phase lasting 21 months
(Phase 2; January 2015 to September 2016). The initial project (Blinded Author, 2015)
and the complete results of the retrospective phase (Blinded Author, 2017) have been

reported elsewhere. In the present study, we describe and compare the results of Phase 2
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with those of Phase 1. The trial was registered with the ClinicalTrials.gov identifier:

NCTXXXXXXXX.

Setting and participants

The study was carried out in the outpatient TB Unit of a tertiary-care pediatric center in
Catalonia (Northeast Spain), which is a referral center for pediatric TB in the Southern
Barcelona Health Care Region (Regié Sanitaria Barcelona Sud) (1,346,000 inhabitants,
16.5% of whom are under 18 years of age).The TB incidence rate in Catalonia has
decreased from 21.6 per 100,000 population in 2004 to 14.4 in 2015 (7.3 cases per
100,000 population of pediatric age)(Rodés, Espinilla, & Garcia, 2016).

In accordance with the study design, we included firstly the control group and secondly
the intervention group. Due to the nature of the study randomization was not possible.

In both phases, all children and young people (aged <18 years) starting anti-TB
treatment due to close contact with a TB patient (primary chemoprophylaxis), LTBI or
TB disease were eligible to participate in the study. DOT is not routinely available in
Spain, and its use is restricted to individual cases, as per physician decision. The
following exclusion criteria were used: a) Referral from another center after anti-TB
treatment had already begun; b) Patients with other chronic diseases requiring hospital
follow-up and/or other chronic therapies; ¢c) Known poor previous adherence to anti-TB
treatment (if treatment was repeated or restarted); and d) A significant language barrier
that prevented the child or his/her relatives from properly understanding the nature of
the study.

The number of children and young people required to participate in the study was
calculated using a unilateral chi-square proportion comparison test for independent

samples, with a level of significance of 5% and a power of 80%, a 2/1 ratio in Phase
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1/Phase 2 group sizes and assuming a significant increase of 15% in the adherence rate
after the nurse-led interventions (60% in Phase 1 and 75% in Phase 2). Thus, it was
calculated that 182 and 91 children and young people would be needed in the Phase 1

and Phase 2 groups, respectively.

Procedure and interventions

As per national guidelines (Moreno-Pérez et al., 2010), primary chemoprophylaxis after

TB contact consists of isoniazid in monotherapy until TB infection screening is repeated

10-12 weeks later. Treatment of LTBI includes either 3 months of isoniazid and

rifampicin or 6-9 months of isoniazid in monotherapy, and treatment of TB discase

consists of a 2-month induction phase with 4 drugs (isoniazid, rifampicin, pyrazinamide
and ethambutol), followed by isoniazid and rifampicin for a minimum of 4 months.

Routine outpatient follow-up visits were scheduled as follows: (a) in patients receiving

primary chemoprophylaxis or LTBI treatment: baseline visit, and 2 weeks and 3 months

later (end of treatment in most cases); (b) in patients treated for TB disease: baseline
visit, 2 weeks later and on a monthly basis thereafter.

Four nurse-led interventions were implemented after Phase 1: 2 educational

interventions (1 and 2) and 2 monitoring interventions (3 and 4), which were

exclusively carried out by 2 study nurses (EGC and LRQ).

- Intervention 1: at baseline visit, the parents or carers of the children and/or the young
patients themselves (in the case of young people >12 years of age), were given a
leaflet including questions and answers about the most common doubts that people
have about anti-TB treatment (what to do if you forget a dose, if you vomit, if you
have stomach ache, etc.). The study nurse read and reviewed the leaflet with the

family. This leaflet was available in 10 different languages: Spanish and Catalan (the
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two official languages of the country), English, French, German, Russian, Romanian,
Chinese, Urdu and Arabic. See the English version of the leaflet in Supplementary
information Appendix 1.

- Intervention 2: a follow-up open telephone call was made 7-10 days after the
baseline visit and whenever the patient failed to attend the scheduled visits. The
parents and/or patient were informed about this. This call was made to reinforce the
information, answer any questions that may have arisen and insist on the importance
of proper follow-up.

- Intervention 3: the Eidus-Hamilton test (Eidus & Hamilton, 1964) was performed
twice, 2 weeks after the baseline visit and at the end of treatment. To prevent patients
from only taking their medication occasionally, directly before their visits, they were
not informed of the purpose of the urine test. This test is a rapid, simple point-of-care
method to detect urinary acetyl-isoniazid, the main metabolite of isoniazid, up to 12-
24 hours following isoniazid administration and is used as a surrogate marker of
treatment adherence (Clark, Karagoz, Apikoglu-Rabus, & Izzettin, 2007; Elizaga &
Friedland, 1997). The test consists of placing 4 drops of a 10% potassium cyanide
solution and 9 drops of a 10% chloramine solution in a test tube containing 4 drops
of patient urine. The result is considered positive if a deep red color develops after 1
minute. If a pink color slowly appears, this indicates that there are only traces of the
metabolite. If there is no change in color, the result is considered negative and
suggests no recent isoniazid intake. The sensitivity and specificity of this test have
been reported to be over 99% (Hamilton, Jessamine, & Eidus, 1964).

- Intervention 4: the parents or carers of the children and/or the young patients
themselves were asked to complete a written questionnaire about adherence to anti-

TB treatment (Blinded Author, 2015) on all the follow-up visits, which was partially
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adapted from two validated questionnaires on adherence to chronic therapies (SMAQ
compliance test, Svarstad et al., 1999; and Hermes test, Rodriguez-Chamorro et al.,
2008)
Whenever the Eidus-Hamilton test or the written questionnaire were consistent with
sub-optimal adherence, immediate feedback was given to the parents and the patient the
study nurse underlined the importance of adherence, assessed any potential hindrances
and answered any questions. A follow-up visit or telephone call was scheduled 7-10

days later.

In Phase 2, non-adherence was defined as the presence of any of the following

situations:

1. At the follow-up visits, it was calculated and/or the children or relatives stated that
they had failed to take >20% of the previously prescribed anti-TB treatment.

2. The child failed to attend two or more of the scheduled visits without justification.

3. DOT was indicated for any reason.

4. The child or relatives intentionally stopped the previously prescribed anti-TB
treatment.

5. The Eidus-Hamilton urine test was negative on one or more follow-up visits.

6. The written questionnaire showed that compliance was below 80% of the prescribed

anti-TB treatment, according to questions 8 and 9 (Blinded Author, 2015).

Data collection
The following data were collected: age at anti-TB treatment implementation, gender, the
child's country of birth and the family's country of origin, and existence of a language

barrier (yes/no); whether the index case was known or not and, in the former case,
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whether he/she lived with the patient; type and indication of anti-TB treatment (primary
chemoprophylaxis, or LTBI or TB treatment), planned duration and start/end date of
treatment, number of tablets or units of medication (in case of suspensions) per day, and
development of toxicity (yes/no); adherence or non-adherence to anti-TB treatment
(dependent variable), and the reasons for non-adherence according to previously defined

criteria.

Statistical analysis

The data were collected in a Microsoft XP Excel database and analyzed using SPSS
software, version 23.0 (IBM Corp., Armonk, NY, U.S.). Qualitative variables were
described in terms of proportions, calculating 95% confidence intervals. Quantitative
variables were described using median as measure of centrality and interquartile range
as the measure of dispersion. The normality of the distribution of quantitative variables
was checked using the Kolmogorov-Smirnov test, and appropriate parametric and
nonparametric tests were used for univariate analysis. The multivariate analysis
included logistic regression techniques. A p-value below 0.05 was considered

statistically significant.

Ethical considerations

This project was approved by the Ethics Committee of the Universitat de Barcelona
(July 2013) and Ethics Committee of the Hospital Sant Joan de Déu (September 2013).
Before inclusion in Phase 2, written informed consent from the parents or legal
guardians was obtained, as was written informed assent from young people aged 12

years or older.
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RESULTS

Phase 2 cohort characteristics and adherence rates

A total of 98 children (54 females, 55.1%; median [IQR] age: 6.3 [2.9-14.6]) were
included in Phase 2 (Table I). Although 21 patients (21.4%) were born abroad, nearly
half of the families (n=44, 44.9%; 17 different countries) were of foreign origin. A
language barrier was identified in 6 (6.1%) cases. The index case was identified in 73
cases (74.5%), being a first-degree relative, a second-degree relative or a friend, distant
relative or classmate in 25 (25.5%), 24 (24.5%) and 24 (24.5%) patients, respectively.
Overall, 28 (28.6%) children were living with someone receiving therapy for TB
disease.

Anti-TB therapy was implemented because of primary chemoprophylaxis after TB
contact, LTBI or TB disease treatment in 31 (31.6%), 43 (43.9%) and 24 (24.5%) cases,
respectively. The latter included 11/3 young people with LTBI/TB who had been
referred for anti-TB treatment after a TB outbreak in a secondary school in March 2015.
On initiation of the anti-TB therapy, the median (IQR) daily number of doses and
planned duration of treatment were 2 (1-2) doses and 3 (3-6) months, respectively.
Twenty-four patients were diagnosed with active TB (n=17 with intrathoracic disease;
n=21 microbiologically confirmed, pan-sensitive strains in all cases) and received
standard anti-TB treatment and were cured without complications. Most children
diagnosed with LTBI (n=31) received isoniazid plus rifampicin for 3 months; 11 were
treated with rifampicin for 6 months and 1 patient received 9 months of isoniazid
monotherapy.

Drug-related toxicity was observed in only 4 (4.1%) patients, and mainly consisted of
mild abdominal discomfort. Only one 4-year-old boy with LTBI, cerebral palsy and

epilepsy who was under treatment with phenobarbital and levetiracetam showed
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elevated transaminase levels (maximum alanine aminotransferase levels, 319 IU/L;
normal range: 2-31 IU/L) which required discontinuation of isoniazid plus rifampicin.
Isoniazid in monotherapy was then prescribed for 9 months without no further events.
No other adverse effects were observed.

All families in Phase 2 received the information leaflet at the baseline visit and the
follow-up call 7-10 days later. A total of 191 Eidus-Hamilton tests were conducted, of
which 174 (91.1%) were positive, 15 (7.8%) were weak positive and 2 (1.1%) were
negative. Both negative cases were detected in the first follow-up visit. Both of these
patients underwent 2 further tests each, which were positive. Adherence questionnaires
were completed in 234 follow-up visits, none of them showing <80% adherence.
Overall, 86 out of 98 patients (87.8%) were found to have properly adhered to anti-TB
treatment as per the study criteria (Table 2). On bivariate analysis, non-adherence was
only associated with being born abroad (28.6% versus 7.8%; p=0.019) and with foreign

origin families (27.3% versus 0%; p<0.0001).

Comparison of the Phase 1 and Phase 2 cohorts

The median age was similar in Cohort 1 and Cohort 2 patients. The TB outbreak in the
secondary school probably explains the differences in the distribution of the age groups
and the proximity to the index case groups between the two cohorts, as well as the fact
that patients in Cohort 2 were less commonly living with someone on anti-TB treatment
(Table 1). Patients in Phase 2 were also more often born to Spanish families.

Adherence to anti-TB drugs increased from 74.7% in Phase 1 to 87.8% in Phase 2
(»=0.014), after the implementation of the nurse-led interventions (Table 2). The
number of patients fulfilling 2 or more criteria for non-adherence was higher in Phase 1

(5.1% vs. 3.1% in Phase 2), although the distribution was similar between cohorts.
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DISCUSSION

In our study, the combined implementation of 4 new nurse-led educational and
monitoring interventions was associated to a significant increase (13.1%) in the
adherence rates to anti-TB drugs from Phase 1 to Phase 2 in children and young people.
The adherence rate in Phase 2 (87.8%) was higher than that reported in previous studies
performed in patients of pediatric age in low-burden settings, ranging from 54.4% to
86.7% (Alperstein, Morgan, Mills, & Daniels, 1998; Brassard, Steensma, Cadieux, &
Lands, 2006; Cass, Talavera, Gresham, Moser, & Joy, 2005; Chang, Eitzman, Nahid, &
Finelli, 2014; Coly & Morisky, 2004; A T Cruz & Starke, 2014; Andrea T Cruz &
Starke, 2012; Hovell et al., 2003; Minodier et al., 2010; Powell, Perkins, Wang, Hunt, &
Ryan-Wenger, 2008; Salleras Sanmarti et al., 1993; Vidal-Lopez et al., 1992). It should
be noted, however, that comparison across studies is difficult due to differences in study
designs and methods, target populations and treatment adherence measures.

DOT is considered the best strategy for ensuring adherence to anti-TB treatment and is
currently recommended for all children and young people with TB (American Academy
of Pediatrics, 2012; Centers for Disease Control and Prevention, 2011; National
Institute for Health and Clinical Excellence, 2011; World Health Organization, 2014).
However, DOT is very costly and is not universally available in our country. Besides
DOT, which is considered the gold standard, there is no consensus as to which other
methods are the most adequate for verifying adherence to anti-TB drugs (Osterberg &
Blaschke, 2005). Considering that adherence over 80% is critical for the success of anti-
TB treatment (Haynes et al., 2008; Hirsch-Moverman et al., 2008; Osterberg &
Blaschke, 2005), effective and less expensive alternatives to DOT are needed.

Several indirect methods to approximatively measure adherence are available, including

self-administered questionnaires (Andrea T Cruz & Starke, 2012; Gonzalez-Bueno et

15

131



4. RESULTATS

Journal of Advanced Nursing

al., 2016; Hovell et al., 2003; Shi et al., 2010), attendance to scheduled visits (Cass et
al., 2005; Salleras Sanmarti et al., 1993; Vidal-Lopez et al., 1992), pill counts (Brassard
et al., 2006; Chang et al., 2014; A T Cruz & Starke, 2014; Minodier et al., 2010; Powell
et al., 2008), pharmacy records (Alperstein et al., 1998) and medical chart review (Coly
& Morisky, 2004). The first two are the most commonly used, being costless and
simple. Nonetheless, they are also easily manipulable by the patients themselves, in the
case of young people (Garfield, Clifford, Eliasson, Barber, & Willson, 2011; Kimberlin
& Winterstein, 2008), or their parents (Osterberg & Blaschke, 2005). Patients are often
reluctant to admit lack of adherence in clinical interviews and questionnaires (Svarstad
et al., 1999).The Eidus-Hamilton test to detect isoniazid metabolites in urine is cheap,
objective, sensitive, reproducible and can be performed in the outpatient clinic, in front
of the patient (Amlabu et al., 2014; Meissner, Musoke, Okwera, Bunn, & Coulter, 2002;
Palanduz, Gultekin, & Kayaalp, 2003; Sirgel et al., 2006; Whitfield & Cope, 2004).
Despite these advantages, its use in the pediatric age has not been reported in the
literature. In accordance with previous recommendations that suggest the combined use
of different monitoring methods to maximize the surveillance of adherence (Osterberg
& Blaschke, 2005; Svarstad et al., 1999), we chose to use a self-administered adherence
questionnaire together with the Eidus-Hamilton test. Both showed optimal results
(Table 2): only two patients showed negative Eidus-Hamilton test criterium for non-
adherence, and the written questionnaires showed >80% completion of treatment in all
the cases, although the latter was found not to be true, as personal interviews identified
several non-adherent patients. Interestingly, the criteria for non-adherence that were met
did not significantly differ between Phase 1 and Phase 2.

Several different educational interventions have been implemented to increase

adherence to anti-TB treatment including: peer counseling (M’imunya, Kredo, &
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Volmink, 2012; Morisky et al., 2001), psychological therapy (Hovell et al., 2003),
cultural interventions (Ailinger, Martyn, Lasus, & Lima Garcia, 2010), manual or
computerized telephone follow-up and written information (Salleras et al., 1993),
financial incentives (White et al., 2002), educational programs (Cass et al., 2005; Clark
et al., 2007), and video DOT (Garfein et al., 2015), but few studies have combined 2 or
more simultaneous interventions in the same study cohort. For these interventions to be
successful, previous identification of the main causes of non-adherence is critical. The
extent of every intervention benefit depends on its nature as well as the specific
situation of each population (M’imunya et al., 2012). We combined the use of
informative leaflets about TB provided in 10 different languages, with a follow-up
telephone call 7 to 10 days after anti-TB treatment was initiated. Both were nurse-led
interventions that addressed the independent risk factors for non-adherence that had
been identified in the retrospective phase of our study (being born abroad, the existence
of a language barrier and the development of toxicity) (Blinded Author, 2017).
Immigration-associated cultural and social problems have been previously identified as
major risk factors for non-adherence (Abubakar et al., 2011; Anderson et al., 2009;
Basterrechea, Sancho, Idigoras, & Temprano, 2009; de Vries et al., 2017; Heuvelings et
al., 2017; Klinkenberg, Manissero, Semenza, & Verver, 2009; Mulder, Klinkenberg, &
Manissero, 2009; Pang et al., 2014; Saunders & Evans, 2016; Zenner et al., 2013).
Surprisingly, specific interventions aimed to overcome these barriers have scarcely been
reported in the scientific literature (Ailinger et al., 2010). Many authors also stress the
importance of a nurse-led follow-up to improve adherence to anti-TB treatment
(Osterberg & Blaschke, 2005). The proper application of these interventions often relies
exclusively on the nurse, and better results have been reported with nurse-led programs

as compared to those led by physicians (Salleras Sanmarti et al., 1993). Indeed, even
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some studies which have criticized the usefulness of these interventions in terms of the
expected clinical outcome recognize that nurses play an essential role (Haynes et al.,
2008).

Most previous studies (Table 3) have demonstrated an increase in adherence to anti-TB
treatment upon the implementation of educational interventions, similar to what
happened in our case. The only exception is one study performed in California in the
late 90s (Coly & Morisky, 2004) in which 766 young people with LTBI were
randomized to usual care, peer counseling group, parental contingency contracting
group and combined peer counseling and parental contingency group. No differences in
adherence were observed between the intervention groups and the control group. The
authors blamed their findings on the Hawthorne effect which involves a selection bias in
which individuals modify their behavior in response to their awareness of being

observed.

Limitations

We performed a quasi-experimental study with a historical control and included the pre-
calculated number of patients needed in both phases. However, this was not a
randomized study and our results should be taken with caution. The lack of DOT, and
the heterogeneity of the patient characteristics and anti-TB treatment indications are
also obvious limitations of our study. Finally, since different reasons and risk factors for
non-adherence have been described, our findings may not be applicable to other

settings.
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CONCLUSION

In recent years, dramatic, albeit insufficient, progress has been made in the prevention
and treatment of TB worldwide. Nurse-led interventions have proven to be useful in
increasing adherence to anti-TB drugs, although further studies are needed (European
Centre for Disease Prevention and Control., 2016; Haynes et al., 2008). The monitoring
and educational interventions we implemented were associated with an increase in
adherence to anti-TB treatment by 13% in children and young people in our setting and
will now be included in the Nurse-led Follow-up Program in our Unit. Immigrant-
related variables remained major risk factors for sub-optimal adherence to anti-TB

drugs.
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Table 1. Main epidemiologic characteristics of Phase 1 (retrospective) and Phase 2

(prospective) cohorts.

Phase 2 Phase 1
n (%) n (%) p

Patients included 98 261
Female gender 54 (55.1) 134 (51.3) 0.525
Median age (interquartile range), years 6.3 (2.9-14.6) 6.6 (3.0-10.7) 0.152
Age, years <0.0001

0-5 44 (44.9) 115 (44.1)

6-12 22 (22.4) 106 (40.6)

13-18 32 (32.6) 40 (15.3)
Born in Spain 77 (78.6) 195 (74.7) 0.447
Family origin 0.006

Spain 54 (55.1) 97 (37.2)

Latin America 21 (21.4) 66 (25.3)

Morocco 12 (12.2) 59 (22.6)

Asia 9.1 19 (7.3)

Europe 2(2.2) 3(1.1)

Sub-Saharan Africa 0 6(2.3)

Unknown 0 11 (4.2)
Language barrier 6(6.2) 22 (8.4) 0.468
Known index case 73 (74.5) 216 (82.8) 0.052
Known index case distribution 0.003

First-degree relative 25(34.2) 87 (40.3)

Second-degree relative or friend 24 (32.9) 98 (45.4)

Distant relative or classmate 24 (32.9) 31 (14.3)
Living with someone on anti-TB treatment 28 (28.6) 134 (51.3) <0.001
Development of toxicity 44.1) 6(2.3) 0.470

TB, tuberculosis
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Table 2. Adherence rates and reasons for non-adherence among children and

adolescents on anti-tuberculosis treatment included in Phases 1 (retrospective) and 2

(prospective); note that some patients met > 2 criteria for non-adherence.

Phase 2 Phase 1
n (%) n (%)

Completion of anti-TB therapy

Non-adherent patients

Two or more criteria for non-adherence

Reasons for non-adherence (n=98)
Failure to take >20% of anti-TB treatment
Failure to attend >2 scheduled visits without justification
Directly observed therapy indicated for any reason
Intentional stop of the prescribed anti-TB treatment
Negative Eidus-Hamilton test
Written questionnaire showing adherence <80%

86(87.8) 195(74.7)  0.014

12(12.2) 66 (25.3)

5(5.1)  8(3.1)  0.041
0.696

5(5.1) 14(5.49)

7(7.1)  40(15.3)

0 5(1.9)
4(41)  16(6.1)
2(2.3) NP

0 NP

NP, not performed; TB, tuberculosis.
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Method used to assign units to study conditions, including details of any
restriction (e.g., blocking, stratification, minimization)

4-5

Inclusion of aspects employed to help minimize potential bias induced due
to non-randomization (e.g., matching)

Title and Abstract
Title and 1 Information on how unit were allocated to interventions v 1
Abstract Structured abstract recommended v/ | Abstract
Information on target population or study sample Vv 1
Introduction
Background 2 Scientific background and explanation of rationale V4 1-3
Theories used in designing behavioral interventions V4 1-3
Methods
Participants 3 Eligibility criteria for participants, including criteria at different levels in
recruitment/sampling plan (e.g., cities, clinics, subjects) v 45
Method of recruitment (e.g., referral, self-selection), including the
sampling method if a systematic sampling plan was implemented v 4-5
Recruitment setting vV | a5
Settings and locations where the data were collected V4 4
Interventions 4 Details of the interventions intended for each study condition and how v a7
and when they were actually administered, specifically including:
o Content: what was given? v | 57
o Delivery method: how was the content given? N4 57
o Unit of delivery: how were the subjects grouped during delivery? N
o Deliverer: who delivered the intervention? v | 57
o Setting: where was the intervention delivered? N
o Exposure quantity and duration: how many sessions or episodes or
events were intended to be delivered? How long were they V4
intended to last? 57
o Time span: how long was it intended to take to deliver the
intervention to each unit? v 4
o Activities to increase compliance or adherence (e.g., incentives) V4 6-7
Objectives 5 Specific objectives and hypotheses v 3
Outcomes 6 Clearly defined primary and secondary outcome measures V4 8
Methods used to collect data and any methods used to enhance the
quality of measurements v -8
Information on validated instruments such as psychometric and biometric v
properties 7
Sample Size 7 How sample size was determined and, when applicable, explanation of any
interim analyses and stopping rules v 5
Assignment 8 Unit of assignment (the unit being assigned to study condition, e.g., v .
Method individual, group, community)
v
v

45
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TREND Statement Checklist

Blinding 9 e Whether or not participants, those administering the interventions, and
(masking) those assessing the outcomes were blinded to study condition assignment;
if so, statement regarding how the blinding was accomplished and how it
was assessed.
Unit of Analysis 10 | e Description of the smallest unit that is being analyzed to assess
intervention effects (e.g., individual, group, or community) v 4-5
e |f the unit of analysis differs from the unit of assignment, the analytical
method used to account for this (e.g., adjusting the standard error v4 5
estimates by the design effect or using multilevel analysis)
Statistical 11 | e Statistical methods used to compare study groups for primary methods
Methods outcome(s), including complex methods of correlated data v 8
e Statistical methods used for additional analyses, such as a subgroup v
analyses and adjusted analysis 8
e Methods for imputing missing data, if used v4 8
e Statistical software or programs used V4 8
Results
Participant flow | 12 | e Flow of participants through each stage of the study: enrollment,
assignment, allocation, and intervention exposure, follow-up, analysis (a v 9
diagram is strongly recommended)
o Enrollment: the numbers of participants screened for eligibility,
found to be eligible or not eligible, declined to be enrolled, and V4 9
enrolled in the study
o Assignment: the numbers of participants assigned to a study 9and
condition v table 1
o Allocation and intervention exposure: the number of participants
assigned to each study condition and the number of participants v ?aslr;d1
who received each intervention
o Follow-up: the number of participants who completed the follow-
up or did not complete the follow-up (i.e., lost to follow-up), by v 9
study condition
o Analysis: the number of participants included in or excluded from 9
the main analysis, by study condition v
e Description of protocol deviations from study as planned, along with v 10
reasons
Recruitment 13 | o Dates defining the periods of recruitment and follow-up V4 9
Baseline Data 14 | o Baseline demographic and clinical characteristics of participants in each 9 and
study condition v table 1
e Baseline characteristics for each study condition relevant to specific
disease prevention research v 9-10
e Baseline comparisons of those lost to follow-up and those retained, overall
and by study condition v 9-10
e Comparison between study population at baseline and target population
of interest v 10
Baseline 15 | e Dataon study group equivalence at baseline and statistical methods used
equivalence to control for baseline differences V4 10
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TREND Statement Checklist

Numbers
analyzed

16

Number of participants (denominator) included in each analysis for each
study condition, particularly when the denominators change for different
outcomes; statement of the results in absolute numbers when feasible

9 and
table 1

Indication of whether the analysis strategy was “intention to treat” or, if
not, description of how non-compliers were treated in the analyses

<

9-10

Outcomes and
estimation

17

For each primary and secondary outcome, a summary of results for each
estimation study condition, and the estimated effect size and a confidence
interval to indicate the precision

9-10

Inclusion of null and negative findings

9-10

Inclusion of results from testing pre-specified causal pathways through
which the intervention was intended to operate, if any

9-10

Ancillary
analyses

18

Summary of other analyses performed, including subgroup or restricted
analyses, indicating which are pre-specified or exploratory

9-10

Adverse events

19

Summary of all important adverse events or unintended effects in each
study condition (including summary measures, effect size estimates, and
confidence intervals)

< I SIS <

9-10

DISCUSSION

Interpretation

20

Interpretation of the results, taking into account study hypotheses,
sources of potential bias, imprecision of measures, multiplicative analyses,
and other limitations or weaknesses of the study

11 and
14-15

Discussion of results taking into account the mechanism by which the
intervention was intended to work (causal pathways) or alternative
mechanisms or explanations

11-15

Discussion of the success of and barriers to implementing the intervention,
fidelity of implementation

Discussion of research, programmatic, or policy implications

11-15

Generalizability

21

Generalizability (external validity) of the trial findings, taking into account
the study population, the characteristics of the intervention, length of
follow-up, incentives, compliance rates, specific sites/settings involved in
the study, and other contextual issues

14-15

Overall
Evidence

22

General interpretation of the results in the context of current evidence
and current theory

11-15

From: Des Jarlais, D. C., Lyles, C., Crepaz, N., & the Trend Group (2004). Improving the reporting quality of

nonrandomized evaluations of behavioral and public health interventions: The TREND statement. American Journal of

Public Health, 94, 361-366. For more information, visit: http://www.cdc.gov/trendstatement/
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5.  DISCUSSIO

5.1. L’ADHERENCIA AL TRACTAMENT EN LA POBLACIO PEDIATRICA

Diversos estudis observacionals han mesurat I'adheréncia als farmacs anti-TB en els nens en
entorns de baixa endémia TB, sense realitzar cap intervencidé. La majoria s’han centrat en
nens i adolescents amb diagnostic d'ITBL després de la immigracié recent des de paisos en
que la TB és endémica (Alperstein et al., 1998; Brassard et al., 2006; Chang et al., 2014; Cruz
& Starke, 2012, 2014; Minodier et al., 2010; Powell et al., 2008; Vidal-Lopez et al., 1992). Tot
i que la comparacié entre estudis és dificil, a causa de les diferencies en el disseny, la
poblacié diana i els métodes utilitzats per mesurar I'adheréncia, la taxa de finalitzacié del
tractament anti-TB observada en la nostra fase retrospectiva sense intervencio, el 74,7%

(Guix-Comellas et al., 2017), és similar a la descrita préviament, que va del 54,4 al 83,8%.

En la fase prospectiva del nostre estudi, I'adheréncia al tractament anti-TB va augmentar fins
al 87.8% (Guix-Comellas et al., en revisid). Aquesta taxa es situa en |'extrem superior del
rang descrit en altres estudis intervencionals semblants al nostre, que va del 53,6 al 96,0%
(Ailinger et al., 2010; Cass et al., 2005; Clark et al., 2007; Coly & Morisky, 2004; Garfein et al.,
2015; Hovell et al., 2003; Morisky et al., 2001; Salleras et al., 1993; White et al., 2002).

Aquest increment en I'adheréencia al tractament anti-TB del 13,1% entre les dues fases del
nostre estudi ha estat estadisticament significatiu (p=0,014). Aquest resultat suggereix que
I'aplicacié de les dues intervencions infermeres d’educacié sanitaria (triptics informatius en
la llengua materna i les trucades telefoniques), i dels dos metodes de monitoritzacié (test
d’Eidus-Hamilton i I"aplicacié del gliestionari) ha permes millorar I"adherencia el tractament
anti-TB en el nostre ambit. Tanmateix, al tractar-se d’un estudi quasi-experimental i no d’un

assaig clinic, cal ser prudents i caldra confirmar aquests resultats en el futur.

Al no disposar de TDO per a tots els nens i adolescents en tractament anti-TB, vam utilitzar
els criteris que altres autors han reportat per a definir adheréncia sub-optima (Alperstein et
al., 1998; Cass et al., 2005; Chang et al., 2014; Salleras et al., 1993; Vidal-Lépez et al., 1992).
Com ja s’ha comentat, a banda del TDO, no n’hi ha cap que permeti objectivar amb certesa
el percentatge d’adherencia; aquesta limitacié ja era coneguda a priori i reflexa la practica

clinica diaria al nostre pais. A més, els criteris d’adheréncia no sén exactament els mateixos
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entre les dues fases, a I"afegir la monitoritzacié amb el test d’EH i el qliestionari en la fase
prospectiva. El fet de ser més exigents a |’'hora de definir una bona adherencia al tractament
anti-TB després de l|‘aplicacié de les intervencions infermeres ddéna més valor a les
diferencies trobades i explica també que hi hagi un percentatge més alt de pacients que
compleixen 2 o més criteris en la fase intervencional (5.1% versus 3.1% en la fase
retrospectiva). En ambdods periodes (Taula 2), el criteri més prevalent d’adheréncia sub-
optima fou el “No acudir a dues o més visites de seguiment sense justificacié”, com ja han
descrit altres autors (Brassard et al., 2006; Cass et al., 2005; Chang et al., 2014; Powell et al.,
2008).

Taula 2. Taxes d’adherencia i raons de no-adheréncia al tractament anti-TB de la poblacié

pediatrica inclosa en la Fase 1 (retrospectiva) i la Fase 2 (prospectiva).

Fase 1 Fase 2
n (%) n (%) p
Finalitzacié del tractament anti-TB 195 (74,7) 86 (87,8) 0,014
Pacients no adherents 66 (25,3) 12 (12,2)
Dos o més criteris de no adherencia 8(3,1) 5(5,1) 0,041
Raons per no-adheréencia: 0,696
Deixar de prendre >20% del tractament anti-TB 14 (5,4) 5(5,1)
No acudir a dues o més visites de seguiment sense 40 (15,3) 7(7,1)
justificacio
Indicacid de TDO per qualsevol rad 5(1,9) 0
Decisio intencionada d’aturar el tractament anti-TB 16 (6,1) 4(4,1)
prescrit
Test d’Eidus-Hamilton negatiu NR 2(2,3)
Adheréncia <80% segons qliestionari auto-administrat NR 0

NR, no realitzat
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5.2. FACTORS DE RISC ASSOCIATS A L’ADHERENCIA SUB-OPTIMA EN LA POBLACIO

PEDIATRICA

Estudis previs en nens i adolescents havien identificat diversos predictors de mala
adherencia (Taula 3). La majoria dels treballs inclouen pacients amb ITBL o malaltia TB, pero
generalment exclouen els pacients que reben QP. L"Unica excepcié n'és un estudi realitzat a
Catalunya fa 25 anys (Vidal-Lopez et al., 1992), que només analitza nens amb ITBL i d"altres
en QP, pero exclou els pacients amb malaltia TB. Els pacients amb ITBL i aquells en QP, per
definicid, romanen assimptomatics. Es per aixd que, hipotéticament, resulta més dificil el
bon compliment d’un tractament diari que s’allarga, en el millor dels casos, durant 3 mesos
(Cruz & Starke, 2014; Fresard et al., 2011; Gaensbauer et al., 2017). Tanmateix, |"adheréncia
adequada al tractament és fonamental per a evitar I’evolucié a malaltia; en la ITBL, perque hi
ha una certesa d’una infeccié TB recent i, en la QP, perqué es tracta de pacients en alt risc de
malaltia precoc i greu si estessin infectats, tot i els estudis inicials negatius. Es per aixd que
vam decidir d’incloure els tres grups de pacients en el nostre disseny, els malalts de TB, els

pacients amb ITBL i aquells que rebien QP després d’un contacte TB de risc.
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Taula 3. Estudis que descriuen la taxa d’adherencia al tractament anti-TB i els factors de risc que s’hi associen en series pediatriques en

paisos de baixa endemia TB (estudis amb o sense intervencid).

Disseny de I'estudi, pais;
nombre i edat dels pacients i

Autor indicacid i tipus de tractament Adheréncia
iany anti-TB Metodes de mesura de 'adheréncia (%) Factors de risc d’adheréncia sub-optima
Vidal Prospectiu, Espanya; 369, 4m- No assistir regularment a les visites 69,9 NR
etal,, 14a que rebien tractament per programades i el métode colorimeétric
1992 QP o ITBL amb INH en orina d’Ellard i Greenfield en 71
pacients aleatoris
Salleras Prospectiu d’intervencio, Assisténcia i test d'Eidus-Hamilton en 76,4 No rebre activitats d’educacié per la salut
et al,, Espanya; 318, nensde 6 anys en  orina a I'Ultima visita, 1 any després
1993 tractament per ITBL (12m d’INH)  d'iniciar el tractament
Alperstein  Prospectiu, Australia; 78, nens Questionari d’autoinforme parental, 74,4 NR
etal., de 6 anys en tractament per ITBL  assisténcia a visites de seguiment i
1998 (6m d’INH) registres de farmacia
Hovell Prospectiu d’intervencio, USA; Questionari d’autoinforme més NR Estar en el grup d'assessorament (counselling group),
etal.,, 284, adolescents llatins en biomarcadors en orina la biculturalitat i unes millors qualificacions a I'escola
2003 tractament per ITBL (9m d’INH) es varen associar a una millor adheréncia
Coly Prospectiu d’intervencio, USA; Resum registrat a la historia médica del 82 Una menor puntuacié en la conducta de presa de
etal,, 610, d'11 a 19a d’edat, en pacient medicaments i no viure amb els dos pares. Les
2004 tractament per ITBL (6m d’INH) intervencions no van donar lloc a diferéncies en les

taxes d'adheréncia

NR, no reportat
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Disseny de I'estudi, pais;
nombre i edat dels pacients i

Autor indicacid i tipus de tractament Adheréncia
iany anti-TB Meétodes de mesura de I'adheréncia (%) Factors de risc d’adheréncia sub-optima
Cass Quasi-experimental amb grup Assistencia minima a 6 de les 9 visites 86,7 Espanyol com a llengua materna, |'estudi de
etal,, historic de comparacid, USA, cliniques recomanades contactes i la participacio en el programa Treasure
2005 1582, menors de 14a en Chest, van ser predictors de la finalitzacié del
tractament per ITBL (9m d’INH) tractament; mentre que les cartes i/o trucades
perdudes de citacio a les visites de seguiment eren
predictors de no adheréncia
Brassard Retrospectiu, Canada; 377,4-18a Recompte de comprimits, autoinformes, 83,8 Preséncia de <2 membres de la familia en |'estudi de
etal., en tractament per ITBL (9m registres de farmacia i assistencia a les contactes
2006 d’INH) visites mediques programades
Powell Prospectiu, USA; 545, <15a en No assistir a les visites mensuals 54,4 Origen de I'Europa de I'Est i el rebuig dels pares al
etal, tractament per ITBL (9m d’INH) programades i recompte de comprimits tractament
2008
Minodier Prospectiu, Canada; 545, 10-18a  Autoinforme de I'adheréencia, recompte 61,3 Edat >16 anys, retard >15 dies entre el PPD i la
atal., en tractament per ITBL (de 6 a de comprimits i la verificacio de primera visita, i familiars >18 anys a la llar
2010 9m d’INH) subministrament de medicaments
Cruz Prospectiu, USA; 248, <18a en Informe oral de I"adheréncia del pacient 75 No estar en TDO
etal., tractament per ITBL (9m d’INH) o el seu pare/tutor; informe del
2012 departament de salut sobre les dosis
rebudes en pacients en TDO
Chang Retrospectiu, USA; 1587, <18a Recompte mensual de comprimits (ja 78,5 Edat entre 15 i 18 anys, raga no hispanica i
etal., en tractament per ITBL (9m sigui a casa en menors de 2 anys o a les desenvolupament d'hepatitis o altres efectes
2014 d’INH) visites hospitalaries de seguiment en adversos
>2a)
Cruz Retrospectiu, USA; 404, <18aen  Reconeixement d'efectes adversos i 80,7 No estar en TDO i els régims de 9m d’INH (en
etal, tractament per ITBL (9m d'INHo  recompte de comprimits comparacié amb 4m de RIF)
2014 4m de RIF)

NR, no reportat
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En el seguiment de I'adherencia al tractament anti-TB, cal coneixer els factors de risc de mal
compliment en la poblacié diana si es vol que una estrategia d’intervencidé sigui efectiva

(Haynes et al., 2008), com vam fer en el nostre estudi.

En la cohort retrospectiva, i per técniques de regressio logistica, varem identificar tres
factors de risc associats a una adheréncia sub-optima: haver nascut a I'estranger (p=0,009),
la presencia de barrera idiomatica (p<0,0001) i el desenvolupament d’efectes adversos amb
la medicacié anti-TB (p=0,034). Tot i les limitacions metodologiques propies de |’estudi
observacional retrospectiu en la Fase 1, aquests resultats son compatibles amb altres

treballs publicats sobre el tema (Taula 3).

Els problemes socio-culturals associats a la immigracio s'han identificat classicament com a
factors de risc de no-adheréncia al tractament anti-TB (Abubakar et al., 2011; Anderson et
al., 2009; Basterrechea et al., 2009; S. De Vries et al., 2017; Heuvelings et al.,, 2017;
Klinkenberg et al., 2009; Mulder et al., 2009; Pang et al., 2014; Saunders & Evans, 2016;
Zenner et al.,, 2013). Tot i aix0, sorprén que molt pocs autors han reportat intervencions
especifiques destinades a superar aquestes barreres, com ara I’Us de mediadors culturals a la
consulta o l'eleccié d’una infermera de la mateixa etnia que el pacient i la seva familia
(Ailinger et al., 2010). La barrera idiomatica n"és un altre exemple clarissim. Hovell i cols., en
un estudi realitzat a Estats Units amb 284 adolescents llatino-americans, identificaren I'Us de
la doble llengua (anglés/espanyol) com a factor associat a una major adheréncia al
tractament anti-TB (Hovell et al., 2003). En la mateixa linia, un altre estudi nord-america
inclogué 1582 pacients menors de 14 anys amb ITBL, els quals majoritariament eren
hispanics, i el fet de parlar espanyol s’associa a una millor adheréncia que els pacients

d’altres origens (Cass et al., 2005).

Sovint aquesta mateixa poblacié immigrada associa menys recursos economics, que afecten
les condicions d’habitatge, I'accés a |'assisténcia sanitaria o I'accés a la medicacié anti-TB
(Ailinger et al., 2007; Dheda et al., 2016). Per a alguns autors, el factor economic és el més
important en aquesta poblacié desafavorida (Reeves et al., 2014; Siroka, Ponce, & Lonnroth,
2016). Siroka i cols., seguint les ultimes directrius de I’'OMS, varen demostrar que la despesa
en proteccio social dels paisos era inversament proporcional a la incidéncia, la prevalencai la

mortalitat per TB (Siroka et al., 2016). Aquesta associacid era més forta en els paisos que
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destinaven menys d’'un 11% del seu producte interior brut a politiques de proteccid social.
Aquestes conclusions estan recolzades per estudis similars realitzats a Europa (Reeves et al.,

2014).

A banda dels factors socio-culturals i economics, altres factors allunyen d’una correcta
adherencia al tractament anti-TB a la poblacié immigrada, encara que no de forma exclusiva.
Entre ells, destaca la no percepcié de la gravetat de la malaltia (de Vries et al., 2014). En la
fase retrospectiva del nostre estudi, I'adherencia al tractament va ser més baixa en els
pacients amb ITBL que en els pacients amb malaltia TB o en QP; |'escassa percepcid de risc
en aquests nens i adolescents assimptomatics amb ITBL en podria ser una explicacid. En
contraposicid, els menors de 5 anys en QP, que depenen dels seus pares per a una bona
adherencia, mostrarien millor compliment perque se’ls explica el major risc de desenvolupar
una malaltia TB de forma rapida i de que aquesta sigui greu i/o disseminada (Guix-Comellas
et al.,, 2017). També |'estigmatitzacié associada a la TB, en alguns estudis, s’ha relacionat
amb una pitjor adheréncia (Heuvelings et al., 2017). En el treball de Rocha et al., al Perd, el
factor “estigma” estava més present en les 311 families amb pacients amb un diagnostic

recent de TB (77%), que no pas el factor “pobresa” (46%) (Rocha et al., 2011).

La durada del tractament anti-TB en els pacients amb ITBL s’ha descrit també com un factor
de risc: a major durada, pitjor adheréncia. Aixi, els régims més curts (3 mesos d’INH més RIF,
4 mesos de RIF) es completen més sovint que les pautes de 6-9 mesos d’INH (Cruz & Starke,
2014; Fresard et al., 2011; Gaensbauer et al., 2017). En els pacients amb ITBL del nostre
estudi, varem utilitzar regims combinats de 3 mesos d’INH més RIF en la majoria dels casos.
Tot i aixi, com ja s’ha comentat, les taxes d’adheréncia foren inferiors que les dels pacients

amb malaltia TB o en QP.

En l'edat pediatrica, I'adolescent s’ha considerat com un pacient mal complidor del
tractament, en la TB, perd també en altres patologies, com la infeccié per I'HIV, la diabetis o
els trastorns mentals (Bhang et al., 2017; Firdu, Enquselassie, & Jerene, 2017). En un estudi
dut a terme a California al 2014, en que es varen incloure 1587 pacients d’entre 0 i 18 anys
amb ITBL (tractament amb 9 mesos d’INH), I"adheréncia fou del 80% en els menors de 15
anys i del 71% en els de 15-18 anys (Chang et al., 2014). A Canada, al 2010, en un estudi

semblant, es van reclutar 545 pacients d’entre 10 i 18 anys, i els majors de 16 anys foren els
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pitjors adherents al tractament anti-TB (Minodier et al., 2010). En la fase retrospectiva del
nostre estudi, |"analisi bivariant també va identificar I'adolescéncia (13-18 anys) com a factor
de risc per a una adheréncia sub-optima (40,0% en 213 anys versus 22,6% en <13 anys;

p=0,01), perd aquesta significacio estadistica es va perdre en I’analisi multivariant.

Finalment, també alguns aspectes clinics s’han identificat com a predictors de mala
adherencia al tractament anti-TB, com el fet de desenvolupar toxicitat secundaria als
farmacs o el presentar formes de TB per soques MDR-TB (Wingfield et al., 2014). En poblacid
pediatrica, els efectes adversos associats a la INH (sobretot |"hepatitis) s"han associat també
a una adherencia sub-optima (Chang et al., 2014). Aquest resultat es va reproduir també en

la fase retrospectiva del nostre estudi.

5.3. INTERVENCIONS EDUCATIVES | DE MONITORITZACIO DEL TRACTAMENT ANTI-

TUBERCULOS EN LA POBLACIO PEDIATRICA

Hi ha diversos tipus d’intervencions que pretenen millorar I'adheréncia a un tractament

(Lutge, Wiysonge, Knight, Sinclair, & Volmink, 2015). Es poden classificar com a:

- Teécniques, que simplifiquen la posologia del tractament: millorant-ne les caracteristiques
organoléptiques, disminuint la mida o ndmero de comprimits o el numero de preses

diaries, utilitzant combinacions de dosi fixa, personalitzant els envasos, etc.

- De comportament, que son les que generen reforgos positius quan el pacient pren la
medicacié, com la possibilitat de poder passar a un nivell superior en diversos jocs

d’adherencia per a nens.

- Estructurals, com la millora dels circuits assistencials, facilitant |"atencié sanitaria i social a

les persones.

- Educatives, que fan pedagogia sobre la malaltia, les mesures terapeutiques

(farmacologiques o no) que precisa, i la necessitat d’adherir-s’hi de forma adequada.

- |l complexes, quan s’utilitza una combinacid de dos o més de les mesures descrites.
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En els estudis en TB en pediatria, és molt dificil comparar I'efectivitat entre les diverses
mesures que s’han aplicat, per I'heterogeneitat en els metodes i la poblacié diana entre els
diversos estudis (Cass et al., 2005; Coly & Morisky, 2004; Hovell et al., 2003; Morisky et al.,
2001; Salleras et al., 1993), si que hi ha coincidéncia en qué I'aplicacié combinada de dues o
més d’aquestes intervencions augmenta |'efectivitat sobre I'adherencia (Haynes et al., 2008;
M’imunya, Kredo, & Volmink, 2012). En el nostre estudi, arrel dels factors de risc de no-
adheréncia identificats en la fase retrospectiva (barrera idiomatica, desenvolupament
d’efectes adversos i haver nascut a |'estranger), vam decidir d’incloure dues intervencions
educatives: la trucada telefonica de seguiment al cap de 10-15 dies de l'inici del tractament
anti-TB i I'entrega d’un triptic en llengua materna, que adregava els dubtes més freqlients i
importants sobre el perque, el com i els efectes adversos del tractament anti-TB. Aquest
triptic va ser editat de forma divertida i entenedora, i es va traduir a 10 llenglies: catala,
castella, angles, frances, alemany, rus, arab, urdd, xinés i romaneés (veure Annexe 1), amb la

intencid d’abastar la diversitat cultural de |la nostra poblacié.

Les intervencions educatives en TB s’han utilitzat amb frequéncia en la poblacié pediatrica,
sobretot en forma de grups d’assessorament o de grups entre iguals (Cass et al., 2005;
Hovell et al., 2003; Morisky et al., 2001). Sén més escassos els estudis on aquesta educacié
es realitza a través d’informacio escrita (Salleras et al., 1993), i de tots els estudis publicats,
no n"hem trobat cap en nens que s’adreci especificament a la barrera idiomatica i tradueixi

la informacio a diversos idiomes com en el nostre cas.

La trucada telefonica (no per missatgeria) de la infermera per a reforcar i aclarir la
informacié donada préviament en la visita presencial ja s’havia utilitzat amb éxit en estudis
previs en el nostre ambit (Salleras et al., 1993). En la nostra experiéncia, volem destacar que
és una intervencié que requereix d’un professional sanitari que hi dediqui el seu temps, que
no sempre és facil localitzar al pacient o els seus pares/tutors, i que no resol el problema de

la barrera idiomatica.

En els darrers 10 anys, I'Us de dispositius electronics s’ha comengat a implementar en les
intervencions dirigides a augmentar I'adheréncia al tractament anti-TB, sobretot amb I'Us de
missatges recordatoris al mobil o a través de sistemes electronics de recompte de pastilles

(Clark et al., 2007; de Bleser et al., 2011; Liu et al., 2014; Mistry et al., 2015; Oren et al.,
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2017). En el nostre ambit, la monitoritzacié de I'adheréncia a través d’aplicacions en els
telefons mobils intel-ligents és una eina que ens proposem estudiar en el futur. Tanmateix,
cal recordar que la poblacié del nostre ambit no sempre té accés a aquestes eines, ni sempre

les utilitza amb habilitat.

Sén escassissimes també les referéncies d’estudis pediatrics que, com el nostre, han
implementat la monitoritzacié de I'adherencia a través de metodes directes que no fossin el
TDO, és a dir, a través de la mesura de biomarcadors en sang o orina (Hovell et al., 2003;
Salleras et al., 1993; Vidal-Lépez et al., 1992). L'Us de metodes colorimétrics en orina s’ha
mostrat util, fiable i aplicable, en qualsevol de les seves versions (Amlabu et al., 2014), ja fos
mitjancant el test d’Ellard i Greenfield (Vidal-Lopez et al., 1992) o el d’Eidus-Hamilton
(Salleras et al., 1993). En la nostra experiéncia, la major dificultat ha estat aconseguir orina
en els nens més petits, no continents, i a qui cal col-locar una bossa recol-lectora. En els
pacients per sota dels 10 anys, la possibilitat de realitzar I’estudi in situ, amb el nen a davant,
ha permes millorar la relacié infermera-pacient (perque la técnica es plantejava com un “joc
de magia”), i donar un reforg positiu a I'adherencia adequada. En qualsevol cas, cal recordar
gue aquestes técniques només permeten assegurar que el pacient ha pres la medicacié

aquell dia i no sén equivalents al TDO com a mesura de |'adherencia.

La utilitzacié dels questionaris, en canvi, ja siguin en format d’autocompliment o no, esta
molt estesa. Tanmateix, es consideren menys fiables, ja que els resultats son facilment
manipulables pel propi pacient o per persones del seu entorn (Alperstein et al., 1998;
Brassard et al., 2006; Cruz & Starke, 2012; Hovell et al., 2003; Minodier et al., 2010). Alguns
autors consideren que els questionaris poden ser utils si s’utilitzen conjuntament amb altres
metodes o intervencions diferents, ja que és molt senzill aplicar-los i obtenir-ne dades sobre
I’adherencia al tractament (Haynes et al., 2008; Osterberg & Blaschke, 2005). De fet, en la
nostra experiéncia, només un dels pacients en la fase prospectiva va reconeixer mala

adherencia en el qliestionari, pero alguns altres casos es van identificar per altres criteris.

La majoria dels estudis previs (Taula 4) han demostrat un augment de l'adheréncia al
tractament anti-TB després de la implementacié d'intervencions educatives en paisos de
baixa endemia TB, de forma similar al que ha passat en el nostre estudi. L'Unica excepcid

n’és un assaig clinic realitzat a California a finals dels anys noranta del segle passat, en el
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qual 766 joves amb ITBL es van assignar aleatoriament a l'atencid sanitaria i seguiment
habituals, a un grup d'assessorament entre iguals, a un grup de contractacié de contingencia
parental i consell entre iguals, i a un grup de contingencia parental només. No es van
observar diferéncies d'adherencia entre els 3 grups d'intervencid i el grup control. Els autors
van atribuir les troballes a I'efecte Hawthorne, que implica un biaix de seleccié en que els
individus modifiquen el seu comportament en resposta a la conscieéncia de ser observats

(Coly & Morisky, 2004).

Tenint en compte que la situacidé socio-economica desafavorida s’ha identificat com un
factor de risc de mala adherencia, especialment entre la poblacié immigrada, els incentius
economics podrien ser una intervencio alternativa en alguns casos. Tanmateix, la literatura
ho desaconsella. L’Gltima revisid Cochrane de 2015 (Lutge et al., 2015), sobre I'efectivitat
dels incentius, economics o en forma d’altres premis materials (menjar calent diari, bitllets
de transport public, etc.), va incloure 12 assaigs clinics randomitzats en TB, 10 d’ells nord-
americans (en presos, en consumidors de drogues per via parenteral o en persones sense
llar, i no només en poblacié adulta, sind també en adolescents). Els estudis amb aquest tipus
d’intervencio dirigits a la poblacid en general només es varen realitzar a paisos en vies de
desenvolupament: I'un a Sud-Africa i I'altre a Timor. Cap d’aquests estudis va demostrar un
benefici clar, ni dels incentius economics ni d'altres incentius materials. Tampoc foren utils
els incentius materials en forma de premi, acordats previament entre pares i fills, que els

primers oferien a aquests Ultims (Kominski et al., 2007).

En la cohort prospectiva, Unicament s’identificaren I’haver nascut a I'estranger (p=0.019) i
I'origen immigrant de les families (p<0.0001) com a factors de risc d’adheréncia sub-optima.
Considerem que les dues intervencions educatives aplicades van permetre millorar la
informacié que van rebre els pacients i les seves families, i perdre els factors “barrera
idiomatica” i “desenvolupament d’efectes adversos” objectivats en I'estudi retrospectiu.
Malauradament, haver nascut a l'estranger i |'origen immigrant de la familia romanen
predictors de mala adheréencia. Per tant, en el futur, és possible que calguin noves
estrategies adrecades a factors socio-culturals inherents a la poblacié immigrada, inclosos

I’estigma i els recursos economics.
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Taula 4. Principals caracteristiques dels estudis d’intervencié per a la millora de I'adheréncia als tractaments anti-TB en entorns de baixa

endémia TB.

Disseny de I'estudi, pais; pacients

Taxa global (grup
intervencio vs grup

Autor inclosos (grup intervencié vs grup control) d’adheréncia

iany control), i edat Intervencions (en %) p

Salleras  Assaig clinic, Espanya; 318 (241 vs Trucada telefonica de seguiment infermer o visites domiciliaries 76,4 (86,0 vs 55,0) <0,001

etal., 77), nens de 6 anys cada 3 mesos o missatges educatius i triptics entregats pels

1993 metges durant les visites de seguiment

Morisky  Assaig clinic, USA; 794 (599 vs Grups d’assessorament (entre iguals) vs atencio i seguiment 79,8 (84,8 vs 77,8) 0,002

etal, 195), adolescents habitual

2001

White Assaig clinic, USA; 322 (1061113  Grup d’educacio o incentiu economic o atencid i seguiment 22,6 en grup 0,04 (educ.

etal, vs 103), presos habituals (grup control) d’educacid, 12,4 en vs control),

2002 grup d’incentiui 11,7 NS (incentiu
en grup control vs control)

Hovell Assaig clinic, USA; 286 (190 vs 96), Grup d’assessorament sobre adheréncia o grup control amb 60,0 (NR) 0,0027

etal., adolescents atencio centrada en I'autoestima

2003

Coly Assaig clinic, USA; 766 (NR), Grup d’assessorament entre iguals vs grup de contractacio de 82,0 (NR) 0,2

etal., adolescents contingéncia parental vs ambdds alhora vs I'atencid i seguiment

2004 habituals

Cass Estudi quasi-experimental, USA; Intervencié de comportament (reforg positiu: programa “the 86,7 (NR) <0,05

etal., 1582 (741 vs 841), nens <14 anys  Treasure Chest” -el Cofre del Tresor-) comparat amb grup historic

2005

NR, no reportat; NS, no significatiu
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Disseny de I’estudi, pais; pacients

Taxa global (grup
intervencio vs grup

Autor inclosos (grup intervencio vs grup control) d’adheréncia

iany control), i edat Intervencions (en %) p
Clark Assaig clinic, Turquia; 114 (56 vs Programa educatiu dirigit per farmacéutic clinic vs atencid i 41,2 (53,6 vs 29,3) <0,05
etal., 58), adults seguiment habituals

2007

Ailinger Estudi pre-experimental, USA; 217 Intervencid cultural vs atencid i seguiment habituals NR (87,2 vs 71,7) 0,028
etal, (86 vs 131), adults

2010

Garfein Assaig clinic d’un sol brag, USA i Video TDO mitjancant mobils intel-ligents (amb recordatoris de 93,0 a San Diego NS
etal., Mexic; 52 adults text) (USA), 96,0 a Tijuana

2015 (Mexic)

NR, no reportat; NS, no significatiu

QIssnosIa s
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5.4. LIMITACIONS

Es va realitzar un estudi quasi-experimental amb un control historic i, tot i que vam incloure
el nombre pre-calculat de pacients necessaris en ambdues fases, aquest estudi no fou
randomitzat, per tant, els nostres resultats s'han de prendre amb la pertinent precaucio.
Tampoc no sabem si les nostres troballes serien extrapolables a altres ambits; s"han descrit
diversos factors de risc d'incompliment terapéutic, i és possible que aquests puguin no ser

aplicables a d’altres entorns i estiguin subjectes a les especificitats de cada poblacid.

La no disponibilitat de TDO de forma universal en el nostre ambit, fa que els resultats
d’aquest estudi (on els nens amb indicacié prévia de TDO a l'inici del tractament, eren
exclosos, i els nens que s’incloien en programa de TDO, un cop iniciat el tractament, eren
considerats no adherents) siguin dificilment comparables amb els resultats d’estudis de
paisos on el TDO forma part de la practica assistencial habitual dels pacients, sense cap

consideracid ni criteri previ preestablerts.

L'heterogeneitat en les caracteristiques dels pacients i en les seves indicacions de tractament
anti-TB també son limitacions del nostre estudi. L’any 2014, i seguint el consell de les guies
cliniques nacionals i internacionals, la indicacié de quimioprofilaxi primaria en el nostre
hospital es va limitar als nens menors de 5 anys i als pacients immunodeprimits de qualsevol
edat; aixo explica la diferent distribucio etaria entre els pacients de la fase retrospectiva i la
fase prospectiva. Tanmateix, considerem que la inclusié de pacients en QP enriqueix i amplia
la perspectiva dels estudis realitzats fins al moment sobre I"adheréncia al tractament anti-TB

en pediatria.

Finalment, una altra limitacié que dificulta la comparacid de resultats amb altres estudis sén

els criteris utilitzats per a definir 'adherencia.

5.5. NOVES LiNIES D’INVESTIGACIO

La identificacid de caracteristiques socio-culturals com a factors de risc d’adheréncia sub-
optima al tractament, per segona vegada en la fase prospectiva, fa pensar que son

necessaries altres estratégies enfocades, més o millor, a aquests col-lectius, paral-lelament a
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I'entrega dels triptics en llengua materna i a la trucada telefonica. L’Us de nova tecnologia
aplicada a la vida diaria mitjancant dispositius electronics, teléfons o apps, potser podria ser
una nova eina util. No només com a recordatori de la presa de farmacs o de I'assistencia a
les visites de seguiment, sind també per a la gestié de la informacid necessaria o per a I'Us

d’aquests dispositius com a VOT.

També seria molt interessant I'estudi de I'estigmatitzacié de la malaltia mitjancant un estudi
gualitatiu, des de totes les vessants de percepcid de la malaltia: dels pacients, de les seves
families, de la poblacié en general i del personal sanitari que no treballa al camp de les
infeccions. Cal tenir en compte que, estudis recents (Chowdhury et al., 2015; Craig et al.,
2009; Kipp et al., 2011) afirmen que aquesta estigmatitzacié no decreix i que és un problema
important que podria afectar I'adheréncia. Malauradament, nosaltres no vam incloure

I"estigma en el nostre estudi.
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6. CONCLUSIONS

Objectiu 1. Determinar retrospectivament la taxa d’adheréncia al tractament anti-TB en
una serie pediatrica en tractament per un contacte de risc, una ITBL o una

malaltia TB.

La taxa d’adherencia al tractament anti-TB en la série retrospectiva (2011-14) fou del 74,7%.

Objectiu 2. Identificar els factors predictors de bona o mala adheréncia al tractament

anti-TB en la série retrospectiva.

Els factors de risc associats a una adheréncia sub-optima al tractament anti-TB en la série
retrospectiva foren haver nascut a |'estranger, la presencia de barrera idiomatica i el

desenvolupament d’efectes adversos a la medicacid.

Objectiu 3. Determinar prospectivament la taxa d’adheréncia al tractament anti-TB en
una serie pediatrica en tractament per un contacte de risc, una ITBL o una
malaltia TB, després de la introducci6 de les segiients intervencions

infermeres:

— Mesures educatives: triptic informatiu i trucada telefonica.
— Mesures de monitoritzacio de I'adheréencia: qiiestionari d’adherencia i

test d’Eidus-Hamilton.

La taxa d’adheréncia al tractament anti-TB en la série prospectiva, després de la introduccio

de les mesures educatives i de monitoritzacio, fou del 87,8%.

Objectiu 4. Identificar els factors predictors de bona o mala adheréncia al tractament

anti-TB en la série prospectiva.

Els factors de risc associats a una mala adheréncia al tractament anti-TB identificats en la
cohort prospectiva foren només haver nascut a |'estranger i I'origen immigrant de les

families.
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Objectiu 5. Comparar la taxa i els factors predictors d’adheréncia entre ambdues séries.

Després de les intervencions realitzades, la taxa d’adheréncia va augmentar un 13,1% entre
les dues fases, i aquesta diferéncia fou estadisticament significativa. Haver nascut a
I"estranger es va identificar com a factor de risc d"adheréncia sub-optima en ambdues fases.
La barrera idiomatica i els efectes adversos a la medicacié es perderen en la fase

prospectiva; en canvi, |’origen immigrant familiar només s’identifica en la fase prospectiva.
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WhatisTUBERCULOSIS?

TUBERCULOSIS is an infection produced by
bacteria that is transmitted through the air,
when we cough, sneeze, spit, etc.

Children are notusually contagious.

When a child has had CONTACT with a
patient with TUBERCULOSIS, they should be
examined to check forinfection.

HowisTUBERCULOSIS diagnosed?

The tuberculin test on the arm is used to
diagnose TUBERCULOSIS INFECTION. The
bacteriais“latent”.

If the TUBERCULOSIS INFECTION is
accompanied by symptoms (cough, fever,
fatigue, weight loss, etc.) or radiological
findings, we are dealing with TUBERCULOSIS
DISEASE. The bacteria has “awoken”.

TUBERCULOSIS DISEASE is more frequent
and more seriousin children.

TUBERCULOSIS INFECTION and DISEASE
are treated with antibiotics. It is a long
treatment, but it must be taken all the time,
evenifyoufeelwell.

In very young children, often, a mere
TUBERCULOSIS CONTACT justifies the need
for preventive antibiotic treatment (primary
chemoprophylaxis).

When and how should anti-TUBERCULOSIS
medication be taken?

Anti-TUBERCULOSIS medication is taken
every morning, before eating. It is absorbed
better on an empty stomach. After 20-25
minutes you can have breakfast as normal.

In younger children, anti-TUBERCULOSIS
medication can be crushed and mixed with
water.

Does anti-TUBERCULOSIS medication have
adverse effects?

Anti-TUBERCULOSIS medication does not
usually cause children any discomfort.

On rare occasions, anti-TUBERCULOSIS
medication may cause liver inflammation. If
your child presents repeat vomiting, stomach
ache, fever, general discomfort, weight loss
or yellowish eyes, contact your paediatrician
ortheTuberculosis Reference Unit.

One of the anti-TUBERCULOSIS medications
(rifampicin) turns urine orange, but there is
no cause for concern.

Other adverse effects are exceptional,
although if in doubt you should always
contact your paediatrician or theTuberculosis
Reference Unit.

Is it important to take anti-TUBERCULOSIS
medication properly?

Anti-TUBERCULOSIS medication should be
taken every day and in accordance with your
doctor'sinstructions.

In TUBERCULOSIS INFECTION, antibiotic
treatment prevents the DISEASE from
developing.

In TUBERCULOSIS DISEASE, antibiotic
treatment curesthe DISEASE.

Is medical follow-up of TUBERCULOSIS
important?

At hospital visits, we will check that the
evolution of the TUBERCULOSIS is
satisfactory, that there are no adverse drug
reactions and we will answer any queries you
may have.

If you are unable to attend an appointment
someday, do not worry: just let us know and
we will reschedule your appointment.

What about during anti-TUBERCULOSIS

treatment?

During anti-TUBERCULOSIS treatment, the
child should lead a normal life: go to school,
play sports, etc.

SIXINNV '8



8. ANNEXES

8.2. REGISTRE DE L’ESTUDI

S’adjunta informe del registre de I'estudi a ClinicalTrials.gov PRS, Protocol Registration and

Results System.
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Data Monitoring:

FDA Regulated Intervention:

Study Description

Brief Summary

Detailed Description

Yes
No

: This study evaluates the efficacy of nursing interventions on adherence to
antituberculosis medication in a paediatric cohort (aged 0-18 years) and
identifies the risk factors for non-compliance.

There are two phases in the study; Phase 1: retrospective descriptive analysis
in children and young people receiving antituberculosis treatment (non-
intervention group); and Phase 2: quasi-experimental, longitudinal, prospective
study (intervention group). The results of the two phases will be compared.

: The study was carried out in the outpatient tuberculosis (TB) Unit of a tertiary-
care pediatric center in Catalonia (Northeast Spain), which is a referral center
for pediatric TB (Hospital Sant Joan de Déu) in the Southern Barcelona Health
Care Region (Regi6 Sanitaria Barcelona Sud) (1,346,000 inhabitants, 16.5%
of whom are under 18 years of age).The TB incidence rate in Catalonia has
decreased from 21.6 per 100,000 population in 2004 to 14.4 in 2015 (7.3 cases
per 100,000 population of pediatric age)(Rodés, Espinilla, & Garcia, 2016).

In both phases, all children and adolescents (aged <18 years) starting anti-
tuberculosis (anti-TB) treatment due to close contact with a TB patient (primary
chemoprophylaxis), Latent Tuberculosis Infection (LTBI) or TB disease were
eligible to participate in the study. Directly Observed Treatment (DOT) is not
routinely available in Spain, and its use is restricted to individual cases, as per
physician decision.

The number of children and adolescents required to participate in the study
was calculated using a unilateral chi-square proportion comparison test for
independent samples, with a level of significance of 5% and a power of 80%, a
2/1 ratio in Phase 1/Phase 2 group sizes and assuming a significant increase
of 15% in the adherence rate after the nurse-led interventions (60% in Phase

1 and 75% in Phase 2). Thus, it was calculated that 182 and 91 children and
adolescents would be needed in the Phase 1 and Phase 2 groups, respectively.

Procedure and interventions:

As per national guidelines, primary chemoprophylaxis after TB contact
consists of isoniazid in monotherapy until TB infection screening is repeated
10-12 weeks later. Treatment of LTBI includes either 3 months of isoniazid
and rifampicin or 6-9 months of isoniazid in monotherapy, and treatment of
TB disease consists of a 2-month induction phase with 4 drugs (isoniazid,
rifampicin, pyrazinamide and ethambutol), followed by isoniazid and rifampicin
for a minimum of 4 months.

Routine outpatient follow-up visits were scheduled as follows: (a) in patients
receiving primary chemoprophylaxis or LTBI treatment: baseline visit, and 2
weeks and 3 months later (end of treatment in most cases); (b) in patients
treated for TB disease: baseline visit, 2 weeks later and on a monthly basis
thereafter.

Four nurse-led interventions were implemented after Phase 1: 2 educational
interventions (leaflet in mother tongue and a follow-up open telephone call) and
2 monitoring interventions (the Eidus-Hamilton test and a written questionnaire
about adherence to anti-TB treatment), which were exclusively carried out by 2
study nurses.

Whenever the Eidus-Hamilton test or the written questionnaire were consistent
with sub-optimal adherence, immediate feedback was given to the parents and

- Page20f6 [DRAFT] -
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the patient the study nurse underlined the importance of adherence, assessed
any potential hindrances and answered any questions. A follow-up visit or
telephone call was scheduled 7-10 days later.

The level of adherence to anti-TB treatment was be identified retrospectively

in Phase 1 of the study, as the risk factors associated with adherence in our
cohort. Once Phase 2 was completed, the results were be compared with those
of Phase 1 and the success of the new nurse-led interventions assessed.

Final results will be used to design the definitive Nurse-led Follow-up
Programme that will be implemented in the TB Unit.

Conditions

Conditions: Tuberculosis

Keywords: Tuberculosis, Latent Tuberculosis Infection, Adherence, Nursing, Pediatrics,
Public Health.

Study Design

Study Type: Interventional
Primary Purpose: Treatment
Study Phase: N/A
Interventional Study Model: Factorial Assignment
Number of Arms: 2
Masking: Participant
Allocation: Non-Randomized
Enroliment: 359 [Actual]

Arms and Interventions

Arms Assigned Interventions
No Intervention: Phase 1, Retrospective

Routine outpatient follow-up visits were scheduled
as follows: (a) in patients receiving primary
chemoprophylaxis or Latent Tuberculosis Infection
(LTBI) treatment: baseline visit, and 2 weeks and 3
months later (end of treatment in most cases); (b) in
patients treated for Tuberculosis disease: baseline
visit, 2 weeks later and on a monthly basis thereafter.

Experimental: Phase 2, Prospective Behavioral: Leaflet written in the patient's/family mother
Four nurse-led interventions were implemented after tongue
Phase 1: At baseline visit, the parents or carers of the children

and/or the young patients themselves (in the case
of adolescents >12 years of age), were given a
leaflet including questions and answers about the
most common doubts that people have about anti-
TB treatment (what to do if you forget a dose, if you
vomit, if you have stomach ache, etc.). The study
nurse read and reviewed the leaflet with the family.
This leaflet was available in 10 different languages:
Spanish and Catalan (the two official languages of

* Intervention 1: at baseline visit, the parents or
carers of the children, were given a leaflet in the
mother tongue. This leaflet was available in 10
different languages: Spanish and Catalan (the
two official languages of the country), English,
French, German, Russian, Romanian, Chinese,
Urdu and Arabic.

* Intervention 2: a follow-up open telephone call
was made 7-10 days after the baseline visit
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Arms

Assigned Interventions

and whenever the patient failed to attend the
scheduled visits.

Intervention 3: the Eidus-Hamilton test was
performed twice, 2 weeks after the baseline visit
and at the end of treatment. To prevent patients
from only taking their medication occasionally,
directly before their visits, they were not informed
of the purpose of the urine test.

Intervention 4: a written questionnaire about
adherence to anti-TB treatment on all the follow-
up visits.

Behavioral: A follow-up telephone call

Biological/Vaccine: Eidus-Hamilton Test

Behavioral: A written questionnaire

the country), English, French, German, Russian,
Romanian, Chinese, Urdu and Arabic.

A follow-up open telephone call was made 7-10 days
after the baseline visit and whenever the patient failed
to attend the scheduled visits. The parents and/or
patient were informed about this. This call was made
to reinforce the information, answer any questions
that may have arisen and insist on the importance of
proper follow-up.

E-H test was performed twice, 2 weeks after the
baseline visit and at the end of treatment. To prevent
patients from only taking their medication occasionally,
directly before their visits, they were not informed

of the purpose of the urine test. This test is a rapid,
simple point-of-care method to detect urinary acetyl-
isoniazid, the main metabolite of isoniazid, up to 12-24
hours following isoniazid administration and is used
as a surrogate marker of treatment adherence. The
test consists of placing 4 drops of a 10%potassium
cyanide solution and 9 drops of a 10%chloramine
solution in a test tube containing 4 drops of patient
urine. The result is considered positive if a deep red
color develops after 1 minute. If a pink color slowly
appears,this indicates that there are only traces of the
metabolite. If there is no change in color, the result is
considered negative and suggests no recent isoniazid
intake. The sensitivity and specificity of this test have
been reported to be over 99%

The parents or carers of the children and/or the young
patients themselves were asked to complete a written
questionnaire about adherence to anti-TB treatment
on all the follow-up visits, which was partially adapted
from two validated questionnaires on adherence to
chronic therapies (SMAQ compliance test, Svarstad
et al., 1999; and Hermes test, Rodriguez-Chamorro et
al., 2008).

Outcome Measures

Primary Outcome Measure:

1. Adherence to treatment
Non-adherence was defined as the presence of any of the following situations:

1.

(SNCIE N

of the previously prescribed anti-TB treatment.

DOT was indicated for any reason.

At the follow-up visits, it was calculated and/or the children or relatives stated that they had failed to take >20%
The child failed to attend two or more of the scheduled visits without justification.
The child or relatives intentionally stopped the previously prescribed anti-TB treatment.

The Eidus-Hamilton urine test was negative on one or more follow-up visits.
The written questionnaire showed that compliance was below 80% of the prescribed anti-TB treatment.

[Time Frame: Through the study completion, an average of 3 months for those patients starting anti-TB treatment due
to close contact with a TB patient (primary chemoprophylaxis) or LTBI and 6-9 months for those with TB disease.]

Secondary

Outcome Measure:
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2. Risk Factors

To identify epidemiological, clinical or social markers that make it possible to predict good or poor adherence to anti-TB
treatment in children and young people.

[Time Frame: Through the study completion, an average of 3 months for those patients starting anti-TB treatment due
to close contact with a TB patient (primary chemoprophylaxis) or LTBI and 6-9 months for those with TB disease.]

Eligibility

Minimum Age:

Maximum Age:

Sex:

Gender Based:

Accepts Healthy Volunteers:

Criteria:

Contacts/Locations

Central Contact Person:

Central Contact Backup:

Study Officials:

Locations:

IPDSharing

Plan to Share IPD:

18 Years
All

No
Inclusion Criteria:

« In both phases, all children and adolescents (aged <18 years) starting
anti-TB treatment due to close contact with a TB patient (primary
chemoprophylaxis), Latent Tuberculosis Infectious (LTBI) or Tuberculosis
(TB) disease were eligible to participate in the study.

Exclusion Criteria:

 Referral from another center after anti-TB treatment had already begun

« Patients with other chronic diseases requiring hospital follow-up and/or
other chronic therapies

» Known poor previous adherence to anti-TB treatment (if treatment was
repeated or restarted)

« A significant language barrier that prevented the child or his/her relatives
from properly understanding the nature of the study.

Eva Maria Guix-Comellas, Professor
Telephone: +34 93 402 00 00 Ext. 4246
Email: evaguix@ub.edu

Antoni Noguera-Julian, MD-PhD
Telephone: +34 93 280 40 00 Ext. 70219
Email: ton@sjdhospitalbarcelona.org

Eva Maria Guix-Comellas, Professor
Study Principal Investigator
Univeristat de Barcelona

Yes
The Study Protocol has been published in Journal of Advanced Nursing

Supporting Information:
Study Protocol
Informed Consent Form (ICF)
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8.3. PRODUCCIO CIENTIFICA DERIVADA DE LA TESI
8.3.1. Poneéncies convidades

“Influencia de las intervenciones de enfermeria sobre la adherencia al tratamiento
antituberculoso”, presentada al | Congreso Nacional de Investigacién en Enfermeria Médico-

Quirurgica de la Universitat de Valencia, celebrat els 14-15 d’abril 2016 a Valéncia (Espanya).

“Publicar en el si del desenvolupament de la tesi doctoral” presentada a la Jornada
Cientifica "Generacio (de la) recerca. Qualitat, impacte i publicacions" organitzada pel Grup
de Recerca SGR 156 "Estudis en dones, salut i etica de la relacid assistencial", amb el suport
del programa de Doctorat en "Infermeria i Salut" (Universitat de Barcelona). Celebrada el 18

d'abril de 2016 a Barcelona.

8.3.2. Comunicacions orals

“Creacion e implementacion de una aplicacion moévil para aumentar la adherencia al
tratamiento antituberculoso”. Idea d’innovacié presentada al “l International Forum of

Nursing Innovation” celebrat el maig de 2014 a Barcelona.

La idea fou escollida com una de les 10 finalistes per poder ser presentada a I'Espai

d’Iniciatives Innovadores de I'esmentat Forum.

“Impacto de las intervenciones enfermeras en la adherencia al tratamiento con farmacos
antituberculosos en la poblacidn pediatrica” presentada al “I Congresso Internacional de
Saude Familiar e Comunitaria =VII Encontro do Dia Internacional da Familia”, celebrada els

dies 14-15 de maig de 2015 a Coimbra (Portugal).

“Factores asociados a la adherencia en el tratamiento con farmacos antituberculosos en la
poblacion pediatrica” presentada al XIX Encuentro Internacional de Investigacion en

Cuidados (INVESTEN), celebrat del 17-20 de novembre 2015 a Cuenca (Espanya).
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“Immigration and language barrier in health education” presentada al 7th International
Conference on Intercultural Education “Education, Health and ICT for a Transcultural World”

(EDUHEM), 15-17 Juny 2016, Almeria (Espanya).

“Impacto de las intervenciones enfermeras en la adherencia al tratamiento
antituberculoso en la poblacién pediatrica” presentada al XX Encuentro Internacional de
Investigacion en Cuidados (INVESTEN), celebrat del 15-18 de novembre 2016 a A Corufia

(Espanya).

“La efectividad de las intervenciones enfermeras en la adherencia al tratamiento con
farmacos antituberculosos en la poblacion pediatrica” presentada al | Congresso
Internacional de Enfermegem de Saude Infantil e Pediatrica —Investigacdo, Conhecimento e

Pratica Clinica, celebrat del 8-10 de juny 2017 a Coimbra (Portugal).

“Eidus-Hamilton test as marker of adherence to isoniazid therapy in pediatric population”
presentada al | Congresso Internacional de Enfermegem de Saude Infantil e Pediatrica —
Investigagao, Conhecimento e Pratica Clinica, celebrat del 8-10 de juny 2017 a Coimbra

(Portugal).

“La técnica de Eidus-Hamilton como indicador de adheréncia al tratamiento con isoniazida
en la poblacién pediatrica” presentada al XXI Encuentro Internacional de Investigacién en

Cuidados (INVESTEN), celebrat del 14-17 de novembre 2017 a Madrid (Espanya).

8.3.3. Comunicacions poster

“Health education in a multicultural society: when language barrier is a problem in
tuberculosis disease” presentat al 10th Annual International Technology, Education and

Development Conference (INTED), celebrat del 7 al 9 de mar¢ 2016 a Valéncia (Espanya).

“Educational measure for promoting adherence to treatment for tuberculosis” presentat al
7th International Conference on Intercultural Education “Education, Health and ICT for a

Transcultural World” (EDUHEM), 15-17 Juny 2016, Almeria (Espanya).
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