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Introduccion

**La tos es un reflejo protector vital que previene la aspiraciéon y mejora la
eliminacion de las vias respiratorias.

**Sin embargo, la tos patolégicamente excesiva y prolongada es una queja
comun e incapacitante.

**Cuando es grave, causa una disminuciéon importante en la calidad de vida.
**Amplia gama de enfermedades puede estar asociada con la tos crdnica.

“*Esta guia tiene como objetivo mejorar la precision diagndstica y promover la
terapia basada en evidencia para pacientes pediatricos y adultos en atencidon
primaria y secundaria.



Tos cronica

**Definir una tos crénica sobre la base de la longevidad es claramente un
paradigma arbitrario

*** Primeros estudios utilizaron 3 meses segun la definicién del Consejo de
Investigacion Médica de bronquitis crénica.

**Pautas mds recientes han adoptado 8 semanas en adultos y 4 semanas en
ninos.

*»Tos refractaria al tratamiento durante mas de un ano.

**Tos crdnica en nifos es de 4 semanas, aungue la tos en nifios de 3 a 8 semanas
se ha denominado tos aguda prolongada.



Diferencia con el adulto

**Morfologia de las vias respiratorias.

**Mayor grado de vulnerabilidad a los insultos nocivos.
**Control reducido del reflejo de la tos.

*»*Diferencias en la maduracién del sistema neurolégico e inmunolégico en los
diferentes grupos de edad pediatrica.

La tos cronica en nifos se ve mejor como un sintoma de una enfermedad
subyacente.




Epidemiologia

**Problema médico comun y con una carga socioeconémica es sustancial.

**Aproximadamente el 35% de los nifios en edad preescolar informan tos en un
momento dado en un mes.

**Ningun estudio ha comparado sistematicamente la prevalencia de tos crdénica
en ninos de todo el mundo.

**Los informes de tos crénica en poblaciones varian entre 1% en India, 9% en
Europa del Este y 5-12% en China, con aumentos en areas con mayor
contaminacion del aire.



Etiologia y mecanismos

*La tos es un reflejo vagal evocado por la estimulacion de aferentes
transportados por el X nervio craneal, con sus campos receptivos principalmente
en la laringe y las vias aéreas conductoras, pero también potencialmente en las
carinas y el parénquima del pulmon, la faringe y el eséfago, e incluso el oido, con
aferentes vagales que se proyectan hacia el canal auricular desde los ganglios
vagales (yugulares) superiores (reflejo de Arnold).



Etiologia y mecanismos

**Los estimulos nocivos (p. Ej., Fluido gastrico, protones, humo de cigarrillo,
particulas, hiper o hipotonicidad) se detectan a través de receptores y canales

ionicos (p. Ej. TRPV1, TRPA1, TRPV4, ASIC, P2X3) localizados en terminaciones
nerviosas aferentes vagales (polimodales) en la mucosa de las vias respiratorias.




Etiologia y mecanismos

**El trafico neuronal aferente se transmite a través de axones vagales al tronco
encefalico a través de al menos dos vias bioguimicas diferentes.

**Las mujeres tienen un area mayor de la corteza somatosensorial dedicada a la
tos.



Etiologia y mecanismos

**Durante la infancia, las vias respiratorias y el sistema nervioso se someten a
una serie de procesos de maduracion anatdmica y fisiolégica que influyen en el
reflejo de la tos.

**Las infecciones y las anomalias congénitas son las causas predominantes de
tos en los ninos.

* Traqueomalacia.

* Bronquitis bacteriana prolongada: tos cronica o prolongada humeda o productiva,
ausencia de otros sintomas, se resulelve después de un ciclo de 2 a 4 semanas de un
antibiotico oral apropiado.

* Bronquiectasias.
* Asma.
* Tos posinfecciosa.



Fenotipos de tos cronica

TOS ASMATICA / BRONQUITIS EOSINOFILICA TOS DE REFLUJO

La inflamacion eosinofilica puede ser El papel del reflujo, la dismotilidad
un biomarcador util de la tos asmatica esofagica y la aspiracion en la tos

y puede tener utilidad para dirigir la cronica es controvertido.

terapéutica. . ,
P El cambio de voz, los sintomas nasales

y la disgeusia son comunes.



Fenotipos de tos cronica

SINDROME DE GOTEO POSNASAL / SINDROME .
DE TOS DE LAS VIAS AEREAS SUPERIORES TOS IATROGENICA

Sindrome de goteo posnasal, la rinitisy La tos cronica ocurre en
la rinosinusitis. aproximadamente el 15% de los

, . , . acientes que toman IECAs.
Se recomendd un antihistaminico vy P G

descongestionante de primera
generacion como tratamiento.



Evaluacion

**La evaluacion inicial de la tos crénica en ninos incluye un historial detallado y un
examen fisico completo.

***La aparicion repentina de tos en un nifio preescolar sano puede sugerir una aspiracion
de cuerpo extrano y requiere broncoscopia.

**Es esencial una radiografia de térax y una espirometria en nifios que cooperan.
+*Si se sospecha una causa especifica de la tos crdonica, se necesitan mas investigaciones.

**En caso de que no se detecten indicadores especificos y la radiografia de téorax y la
espirometria sean normales, el panel de guias consideréo que estaba indicado otro
periodo de observacion de hasta 4 semanas.

**En caso de persistencia de la tos, diferencie entre tos seca y hiumeda.



Evaluacion

TOS SECA TOS HUMEDA

**Exposicion a irritantes en el aire (p. ***Se deben intentar cultivos de esputo.
Ej., tabaco, combustiones, exposicion
relacionada con el trafico, etc.).

**Exposicion a alérgenos.

**Tos postinfecciosa.



Evaluacion

TOS DE HABITO / TIC

**Etiologia que se encuentra <*Se deben intentar cultivos de esputo.
particularmente en los ninos.

s Caracteristicas clinicas centrales de
los tics: supresibilidad, distraccion,
sugestibilidad, variabilidad vy |Ia
presencia de una sensacion
premonitoria.



Detailed history [11]
Clinical presentation of cough#
Physical examination

ldentify symptoms and signs suggestive of
specific diseasel.*

\ 4
Perform chest radiography

Perform spirometry in collaborative children
aged >5 years

.

Symptoms and signs of specific Symptoms and signs of specific
disease presenti* disease absent
Specific pointers identified Specific pointers not identified
Investigate and treat accordingly Wet cough Dry cough




Wet cough Firyscaudh

E ]

Attempt sputum culture

Check for irritants
l Allergy testing$
Rule out precedent infection

Treat with antibiotics as for PBB
[according to ERS document] [69]

i l No recurrence Follow for 4 weeks Resolution |—p| Follow-up for
recurrence
Not resolved Resolved <: Treat and / \ /i
after prolonged follow-up ‘ e Bweak tHEL
course Recurrence —¥» closely for Spuntangous Persistent —p| 4 *‘f‘*’ee tria
[according to ERS sequelae regression with ICS
document] [69] l \‘
Persistent —#| Investigate for
i Follow until underlying
spontaneous disease
Investigate for resolution
underlying
disease*




Pregunta 1

éLa tomografia computarizada (TC) de torax se debe realizar de forma rutinaria
en pacientes con tos crénica con radiografia de térax normal y examen fisico?

**Sugerimos que los médicos no realicen habitualmente una tomografia
computarizada del térax en pacientes con tos cronica que tienen una radiografia
de torax y un examen fisico normales.




Pregunta 2

éDeben usarse FeNO/eosindfilos en sangre para predecir la respuesta al
tratamiento con corticosteroides/antileucotrienos en la tos cronica?

**Todavia hay una falta de evidencia de calidad.




Tratamiento




Pregunta 3: Medicamentos antiasmaticos

ése deben usar medicamentos antiasmaticos (antiinflamatorios o
broncodilatadores) para tratar a los pacientes con tos cronica?

**Sugerimos un ensayo de ICS a corto plazo (2-4 semanas) en pacientes adultos
con tos cronica (recomendacion condicional, evidencia de baja calidad).

**Sugerimos un ensayo de ICS a corto plazo en nifos con tos seca cronica (2—4
semanas) (recomendacion condicional, evidencia de baja calidad).

**Sugerimos un ensayo de antileucotrienos a corto plazo (2-4 semanas) en
pacientes adultos con tos cronica, particularmente en aquellos con tos asmatica
(recomendacion condicional, evidencia de baja calidad).



Pregunta 3: Medicamentos antiasmaticos

ése deben usar medicamentos antiasmaticos (antiinflamatorios o
broncodilatadores) para tratar a los pacientes con tos cronica?

**No hay ECA disponibles para nifios. Los eventos adversos neuropsiquiatricos
leves y transitorios son comunes (> 10%) en ninos.

**Sugerimos un ensayo a corto plazo (2—4 semanas) de ICS y combinacion de
broncodilatadores de accion prolongada en adultos con tos cronica vy
obstruccion fija del flujo de aire (recomendacion condicional, evidencia de
calidad moderada).



Pregunta 4: Medicamentos antiacidos

é¢Deben usarse medicamentos antiacidos (IBP y antagonistas H2) para tratar a
los pacientes con tos cronica?

**Sugerimos que los médicos no receten habitualmente medicamentos
antiacidos en pacientes adultos con tos crdonica (recomendacidon condicional,
evidencia de baja calidad).

**No hay pruebas suficientes para establecer una recomendacion especifica para
el uso de IBP en nifios.



Pregunta 5: Medicamentos procinéticos

édeben usarse medicamentos con procinéticos para tratar a pacientes con tos
cronica?

**Actualmente no hay pruebas suficientes para recomendar el uso rutinario de la
terapia con macroélidos en la tos crénica.

**Se puede considerar un ensayo de 1 mes de macrélidos en la tos de bronquitis
cronica refractaria a otra terapia, teniendo en cuenta las pautas locales sobre
administracion de antimicrobianos (recomendacion condicional, evidencia de
baja calidad).

*No se han realizado ECA con agentes procinéticos, como baclofeno,
metoclopramida o domperidona, en pacientes con tos cronica.



Pregunta 6: neuromoduladores

équé agentes neuromoduladores de la tos (pregabalina, gabapentina,
triciclicos y opidaceos) deben usarse para tratar a los pacientes con tos cronica?

**Recomendamos un ensayo de dosis bajas de morfina de liberacién lenta (5—-10
mg dos veces al dia) en pacientes adultos con tos cronica refractaria
(recomendacion fuerte, evidencia de calidad moderada).

**Sugerimos un ensayo de gabapentina o pregabalina en adultos con tos crénica
refractaria (recomendacion condicional, evidencia de baja calidad).

**Los neuromoduladores de la tos, como los opioides, gabapentina o
pregabalina, no se usan en ninos, debido a los eventos adversos informados, la

posible toxicidad y la falta de ensayos clinicos



Pregunta 7: terapia no farmacologica

ése debe utilizar la terapia no farmacoldgica (terapia de control de la tos) para
tratar a los pacientes con tos cronica?

**Sugerimos un ensayo de terapia de control de la tos en pacientes adultos con
tos cronica (recomendacién condicional, evidencia de calidad moderada).

* Fisioterapia / terapia del habla y del lenguaje (terapia de control de la tos) en
pacientes adultos con tos refractaria cronica.

**No hay ECA en nifios.



Pregunta 8: antibiodticos

En nifos con tos humeda cronica con radiografia de torax normal, espirometria
normal y sin signos de advertencia, ése debe usar un ensayo con antibioticos?

**Se sugiere un ensayo con antibidticos en nifilos con tos humeda crénica con
radiografias de torax normales, espirometria normal y sin signos de advertencia
(recomendacidén condicional, evidencia de baja calidad).




TABLE 1 Table of recommendations, strength and level of evidence, and supporting remarks

Strength of Level of Values and preferences Remarks
recommendation evidence

Question 1: should chest CT scan be routinely performed on chronic cough patients with normal chest radiograph and physician examination?

Recormmendation 1: we suggest Conditional Very low This recommendation places In chronic cough patients with normal chest radiographs and physical examination, rates
that clinicians do not routinely relatively higher value on the of any positive findings on chest CT scan varied widely in the Literature. Howewver, the
perform a chest CT scan in impact on patient management task force members found that these abnormalities were unlikely to explain cough and
patients with chronic cough and outcomes including adverse may not influence management of the patients.
who have a normal chest events from radiation exposure. For those patients without a clear diagnosis or a chronic cough that is refractory to
radiograph and physical Lower value was given to treatment of associated conditions, a high-resolution CT scan of the chest may identify
examination. diagnostic sensitivity and subtle interstitial lung disease not visible on chest radiographs, e.q. pulmonary fibrosis,

specificity. hypersensitivity pneumonitis and bronchiectasis, or areas of mucus plugging, which

may prompt the need for bronchoscopy for clzarance, lavage and culture. However,
whether these subtle changes are the cause of the cough or a consequence of an
underlying condition, such as recurrent aspiration, is unknown.

There is a concern about potential cancer risk fram CT radiation exposure [B%]. According
to an estimation study [BB], a projected number of future cancers that could be related
to chest CT scans performed in the US was 4100 [$5% uncertainty limits 1900-8100)
cases from 7100000 scans, and the estimated rates were higher in children and

females.
Question 2: should F.yo/fblood eosinophils be used to predict treatment response to corticosteroids/antileukotrienes in chronic cough?
Recommendation 2: research Wery low This recommendation places a There is a need for convenient, safe, and practical tests for detecting and predicting
recommendation. relatively higher value on anti-inflammmatory treatment responses in chronic cough. In randomised controlled

predictability for the treatment trials of patients with different respiratory conditions, Foyn or blood eosinophil levels
response and the impact an the were positively associated with anti-inflammmatory treatment responses [133-135].
treatment decision. Lower value However, there is no high-quality evidence to guide the use of Fuyy or blood eosinophil
was given to diagnostic counts as treatment response predictors in patients with chronic cough. In addition,
sensitivity and specificity. there are still no optimal cut-off levels determined for the use in chronic cough

populations,
Question 3: should anti-asthmatic drugs lanti-inflammatory or bronchedilator drugs) be used to treat patients with chronic cough?

Recommendation 3a: we suggest Conditional Low This recommendation is based on  Asthmatic cough [CVWA and eosinophilic bronchit s) is a frequent phenotype of chronic
a short-term ICS trial (2~ the higher value of the clinical cough. Evidence for ongoing airway eosinophilic inflammation can be collected by
4 weeks] in adult patients with benefits from ICS in some performing differential cell counts on samples from sputurm induction or
chronic cough. patients with asthmatic cough bronchoalveolar lavage; however, these tests are not available at most clinics.
lor airway eosinophilic Moreover, there iz no high-guality evidence fcr the routine use of Foyp or blood
inflarnmation) and lower value eosinophil counts in patients with chronic cough [as recommendation 2). Therefore,
of adverse events. empirical therapy for asthmatic cough may be considered.

In the literature, there is a heterogeneity in the afficacy of ICS in adult patients with
chronic cough. The variability in the treatment response is probably primarily related to
patient characteristics, particularly eosinophilic inflammation.

Available evidence suggests that a high dose of ICS might be more effective than a
low-to-moderate dose regimen, as an empirical trial.

A treatment response (s usually seen within 2-4 weeks. Thus, the empirical trial should
be stopped if there is no respanse within 2-4 weeks.

The task force members were concerned about long-term overuse of ICS in the absence
of evidence or treatment response. In addition, they were concerned aboul pneumonia
in relation to fluticasone use in patients comorblid with COPD.




TABLE 1 Continued

Strength of Level of
recommendation evidence

Values and preferences

Recormmendation 3b: we suggest
a short-term ICS trial [2—
4 weeks) in children with
chronic dry cough.

Recommendation 3c: we suggest
a short-term antileukotriene
trial [2—4 weeks] in adults with
chronic cough, particularly in
those with asthmatic cough.

Recornmendation 3d: we suggest
a short-term trial [2-4 weeks)
of ICS and long-acting
bronchodilator combination in
adulis with chronic cough and
fixed airflow obstruction.

Recornmendation &: we suggest
that clinicians do not routinely
use anti-acid drugs in adult
patients wath chronic cough

Recommendation 5: there is
currently insufficient evidence
to recommend the routine use

of macrolide therapy in chronic

cough. A T-month trial of
macrolides can be considered
in the cough of chronic
bronchitis refractory to other
therapy, taking into account
local guidelines on
antimicrobial stewardship.

Conditional This recommendation is based on
a higher value of the clinical
benefits from ICS in some
patients with asthmatic cough
lor eosinophilic inflammation]
and a lower value of adverse
events.

This recommendation is based on
a higher value of the clinical
benefits from antileukotrienes
in some patients with asthmatic
cough [or airway eosinophilic
inflammation] and a lower value
of adwerse events.

This recommendation is based on
a higher value of the clinical
benefits from ICS and
long-acting bronchodilator
combination in some patients
with COPD and a lower value of
adwverse events.

Lo

Conditional

Conditional Moderate

This recommendation is based on
a higher value of the clinical
benefits from anti-acid drugs
only in some patients with acd
reflux and a lower value of
adwverse events.

Conditional L oww

This recommendation is based on
a higher value of the clinical
benefits from drugs with
promotility activity only in some
patients with chronic bronchitis
and lower value of adverse
events.

Conditional Lo

Owverall remarks are the same as those in adulis.
The empirical trial should be stopped if there is no response within 2—4 week=.

Owverall remarks are similar to those for ICS.

Currently, clinical evidence is only available in specific subgroups of patients, such as CVA
or atopic cough. Overall efficacy of leukotriens receptor antagonist in nonspecific
chronic cough patients is uncertain.

The empirical trial should be stopped if there is no response within 2—4 weeks.

There is a concern about pneumonia in relation to fluticasone use in patients comorbid
with COPD.
The empirical trnial should be stopped if there is no response within 2—4 weseks.

Question 4: should anti-acid drugs [PPls and Hx-antagonists) be used to treat patients with chronic cough?

Anti-acid drugs are unlbikely to be useful in improving cough outcomes, unless patients
have peptic symptoms or evidence of acid reflux.

Clinical benefits from PPl over placebo on cough outcomes are not significant in patients
without acid reflux and only modest in those with acid reflux. These agents effectively
block gastric acid production and relieve acid-related symptoms, but have little effect
on the number and volume of reflux events. Gastric acid does not appear to play a
major role in the aetiology of chronic cough.

PPis are mostly considered to be well tolerated Howewver, there is a potential concern
about increased risks of complications, such as pneumonia, iron deficiency, vitamin Bz
deficiency, small intestinal bacterial overgrowth, Clostnidium difficile-associated
diarrhoea or bone fracture [118].

Question 5: should drugs with promotility activity [reflux inhibitors, prokinetics and macrolides with promotility activity] be used to treat patients with chronic cough?

Current evidence only supports the use of azithromycin in patients with chronic bronchitis
phenotype. However, mechanisms of azithromycin in improving cough outcomes are
suggested to include prokinetic effects [135).

Since oesophageal dysmaotility is a frequent finding in chronic cough patients, promotility
agents such as metoclopramide, domperidons and azithromycin might be considered,
although the clinical trial evidence in cough is sparse.




TABLE 1 Continued

Strength of Level of Walues and preferences Remarks
recommendation evidence

Question 6: Which cough neuromodulatory agents [pregabalin, gabapentin, tricyclics and opiates] should be used to treat patients with chronic cough?

Recommendation ba: we Strong Moderate This recommendation is based on  Agents acting directly on cough hypersensitivity rather than the treatable traits causing
recommend a trial of low-dose a higher value of the clinical hypersensitivity is a promising strategy for future developments. Current agents have
morphine [5-10 mg twice daily) benefits and adverse events been shown to be effective, but the side-effect profile is significant and may be
in adult patients with chronic from opiates for chronic mitigated by the use of lower doses than that used to treat pain.
refractory cough. refractory cough. Clinical experience suggests that only a proportion of patients [approximately half)

respond to opiates. In responders, treatment response is very rapid and clear [usually
seen in a week]. Thus, discontinuation is recommended if there is no response in 1 or
2 weeks.

Codeine is generally not recommended [except where it is the only available opiate] due to
interindividual genetic variability in drug metabolism [CYP2Dé) and consequent less
predictable treatment response and side-effect profile, particularly in children.

Recommendation &b: we suggest Conditional Low This recommendation is based on  Clinical experience suggests the response rates of gabapentin and pregabalin are lower
a trial of gabapentin or a higher value of the clinical than that of opiates, and adverse events are more common. Common adverse effects
pregabalin in adult patients benefits and adverse events are blurred vision, disorientation, dizziness, dry mouth, fatigue and nausea.
with chronic refractory cough. from gabapentin in chronic

refractory cough.
Question 7: should nonpharmacological therapy [cough control therapy) be used to treat patients with chronic cough?

Recommendation 7: we suggest Conditional Moderate This recommendation is based on  Multi-component physiotherapy/speech and language therapy interventions may be
a trial of cough control therapy a higher value of the clinical considered for short-term improvement of health-related quality of life and cough
in adult patients with chronic benefits from cough control frequency in patients with refractory chronic cough or who wish an alternative to drug
cough. therapy in chronic refractory treatment. Howewer, this is a complex intervention that requires further study to
cough, but places lower value determine which components are of value. Thus, experienced practitioners should
on adverse events. undertake cough-directed physiotherapy and speech and language therapy intervention.

The pool of individuals qualified for cough control therapy is currently lacking in many
countries and should be increased.
Question B: should a trial of antibiotics be used in children with chronic wet cough with normal chest radiography, normal spirometry and no warning signs?

Recommendation B: we suggest Conditional Low This recommendation is based on  Protracted bacterial bronchitis is a commaon treatzble trait in children. Preferred antibacterial,
a trial of antibiotics in children a higher value of the clinical dose and duration of therapy is unknown.
with chronic wet cough with benefit from antibiotics in Signs and symptoms suggestive of specific disease should always be investigated.
normal chest radiographs, chronic wet cough, but a lower
normal spirometry and no value of adverse events.

warning signs.

CT: computed tomography; F.yp: exhaled nitric oxide fraction; ICS: inhaled corticosteroids; PPl: proton-pump inhibitor; Hy: histamine; CVA: cough variant asthma; COPD: chronic
obstructive pulmonary disease.
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