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a b  s  t  r a  c t

Our  objective  was  to  evaluate  the  association  between chronic cough and the  variables  that  could  influ-

ence the  course of the  cough in order  to develop  a profile  for coughers  with  poor  response  to treatment.

In  our Chronic Cough Unit, 192  patients  were  prospectively  followed  up  for  3 months,  during  which  time

all the  variables that  could influence the  cough  reflex were  evaluated  and treated. The improvement  in

cough  was evaluated  by  the  response  of the  patients  to  a visual  analogical  scale  with  scores  from  0  to 4,

considering  0  as  «no  changes»  and an improvement  as  a score of 3 or  4. The cough was considered  to have

little  response  to  treatment  if  it persisted  without  any improvement  for  more than 3 months.  Using a

multivariate  logistic  regression  model,  we input variables that  were  candidates  for  being  associated  with

the  improvement  in cough 3 months  later. In  the  final profile  model  of the cougher  with  poor  prognosis,

three  variables remained:  sex,  typical  gastroesophageal  reflux and psychosocial  disorder.  Being male  is

associated  with  an improvement  in cough  3 months  later (OR=2.10,  95%CI  1.00–4.38).  However, having

gastroesophageal  reflux is associated  with  a reduction in the  improvement  three months  later  in 55%

(OR=0.45,  95%CI 0.24–0.84),  and  having  a  psychosocial  disorder  reduces the  probability  for improvement

of the  cough  3 months later in  70% (OR=0.30, 95%CI  0.09–1.03).

© 2011 SEPAR. Published by  Elsevier  España, S.L.  All  rights  reserved.
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r e  s u  m e  n

Nuestro  objetivo fue evaluar  la asociación  entre tos  crónica  y  las variables que pudieran  incidir  en  el

curso de  la  tos, con objeto  de  extraer  un  perfil del  tosedor de  peor respuesta. En  nuestra  unidad  de  tos

crónica 192  pacientes  fueron  seguidos  prospectivamente  durante  3  meses,  durante  los que  se valoraron

y  trataron todas las  variables que pudieran  influir en  el reflejo  de  la tos.  La mejoría de  la tos  se evaluó

por  la respuesta del  paciente  ante una  escala  visual  analógica  con puntuaciones  de  0  a  4, considerándose

el  valor 0  como  «sin cambios», y  como mejoría  una  puntuación  en la  escala  de  3 o 4.  Se  consideró tos

de  escasa respuesta si  persistía sin mejoría  más allá de  los 3  meses.  Mediante un modelo  de  regresión

logística  multivariante se introdujeron variables candidatas a estar  asociadas a la mejoría de  la tos a los

3 meses. En el modelo  final  del  perfil del tosedor de mal pronóstico permanecen  3 variables:  sexo, reflujo

gastroesofágico  típico y trastorno  psicosocial.  Ser hombre está  asociado  con  una mejoría  de  la  tos a los

3 meses  (OR  =  2,10, IC 95%:  1,00-4,38).  Sin  embargo,  presentar reflujo gastroesofágico  está asociado con

una  reducción de  la mejoría  a los  3 meses  en  un  55%  (OR  =  0,45,  IC 95%:  0,24-0,84), y  padecer  un trastorno

psicosocial  disminuye  la  probabilidad de  mejoría  de  la tos a  los 3  meses  en  un  70% (OR  =  0,30,  IC 95%:

0,09-1,03).
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Introduction

Chronic cough, or cough that persists for more than 2 months,

is now considered a  manifestation of a  hypersensitive cough reflex,

and with proper treatment, the said hypersensitivity can decrease.1

Persistent cough interferes with quality of life and has repercus-

sions in daily social life; it can affect sleep and patients occasionally

present muscle cramps, side pain, rib  fractures and urinary or fecal

incontinence and syncopal episodes, although these are rare.

It is known that  there are a  relatively small number of

anatomical locations for cough receptors and afferent nerves that

correspond with a  clearly defined number of diseases or conditions

that could stimulate these areas and result in  chronic or  persis-

tent cough. On the other hand, an intact cough reflex is crucial in

order to maintain the protection of the airway. Thus, when treating

chronic cough, the aim should be mitigating the state of hypersen-

sitivity, and treating the aggravating factor that raises the cough

reflex threshold which could improve prognosis. An exacerbated

cough reflex can be  multifactorial in  origin, and based on this fact

chronic cough is considered a  syndrome2,3 in  which there may  be

several phenotypes.4 The objective of this study is to explore which

factors are associated with a poorer prognosis and, consequently,

whether it is possible to obtain a patient profile with chronic cough

and poor response to treatment.

Methodology

During an 8-month period at the chronic cough unit at our hos-

pital, 192 patients with chronic cough were seen in a  prospective

protocol. These patients were sent to  our unit due to either limited

or no response to the treatment prescribed by their primary-care

physicians, internists, ENT specialists, pulmonologists or  allergists,

and they were consecutively selected for study. Ours is a cross-

sectional, observational study of standard clinical practice, and the

Ethics Committee at our hospital approved the operating protocol.

For each case, we collected patient data, including: occupa-

tion, tobacco habit, previous thoracic or systemic diseases and

medication received, with special attention given to angiotensin

converting enzyme (ACE) inhibitors and beta-blockers. Likewise,

we investigated all the aggravating factors that could influence

the cough reflex, and during the first month of follow-up we

carried out the tests that  were considered necessary to  better

define these factors. Each aggravating factor that was  identified

was treated. We  placed special emphasis on  the diagnosis of gas-

troesophageal reflux disease (GERD), given the growing interest

in the literature about its extraesophageal manifestations, among

these chronic cough.5 After three months of treatment, we deter-

mined the magnitude of improvement for each patient, according

to a visual analogical scale: 0= no improvement; 1= very slight

improvement; 2=  slight improvement; 3= noticeable improve-

ment; 4= disappearance of the cough. This scale, which is  a  safe

and reproducible measurement,6 was shown to a  patient on a 10-

cm panel upon which the patient chose his/her state from 0 (no

change) to 4 (disappearance of the cough), while scores 1,  2 and

3 represented proportions of successive quarters on the scale in

ascending progression of improvement. In our method, the posi-

tive evaluation of the cough began in  our method with a score of 3,

which would represent an improvement of between 75% and 100%,

reflecting an improvement that could be considered very good at

the very least.

In every case, there were initial chest X-rays and spirometries

made available, and we later followed the guidelines for diagnosis

and treatment according to  the SEPAR protocol,7 with some addi-

tional modifications from the 2004 guidelines for chronic cough

by the European Respiratory Society.8 All the patients answered

questionnaires and tests were done to either confirm or rule out

the most frequent aggravating factors in  chronic cough, according

to  the criteria detailed below.

Cough Variant Asthma or Asthmatic Cough

Defined by reversible airflow obstruction and a  history of

episodic wheezing or respiratory difficulty in addition to spirom-

etry with a positive bronchodilator test (variation of FEV1 after

200 �g of salbutamol higher than 12% and more than 200 ml)

and/or a  positive methacholine test (PC20 methacoline equal to

or  less than 8 mg/ml) and/or a  variability of peak flow greater than

15% in  2 measurements in one day.9

Atopy was defined by total serum IgE>100 KU/l and/or positive

skin test or specific IgE (InmunoCAP Phadia) to common aeroal-

lergens. The treatment of asthma included inhaled corticosteroids

(budesonide, 800 �g/day or  equivalent).

Eosinophilic Bronchitis

Defined by the presence in sputum of a  percentage of

eosinophils equal to  or greater than 3%, but with a  negative metha-

coline test.10 The treatment of eosinophilic bronchitis included

budesonide (at least 800 �g/day or equivalent).

Gastroesophageal Reflux

The diagnosis was confirmed based on several clinical criteria:

• A clinical history compatible with esophageal or  extraesophageal

manifestations of reflux.11 These symptoms are  retrosternal

burning or  regurgitation, and either one is  considered a typi-

cal esophageal manifestation of GERD. Contrarily, an association

with hoarseness, excess mucus or the sensation of a  foreign

body located in the throat, frequent clearing of the throat and

a sensation of a  lump in  the throat are all associated with extrae-

sophageal or atypical manifestations of GERD. When 3  or more

of these symptoms are seen in a  chronic cougher, there is sus-

picion for a diagnosis of cough associated with extraesophageal

reflux. In any case, in  order to assume a high suspicion of cough

associated with reflux, the presence of GERD and/or hiatal her-

nia should be  confirmed by a barium-contrast gastro-esophageal

transit study.

If the patient with the diagnosis of chronic cough associated

with typical or atypical GERD did not satisfactorily respond to 2

months of anti-reflux therapy, physiological studies of the esoph-

agus were ordered, as recommended by the ERS guidelines.8

• Patients were also considered to  have cough associated with

GERD when the result of the physiological studies of the esopha-

gus was positive. Positivity was taken as ambulatory monitoring

of pH (pH-metry) compatible with acid reflux, with a  pH<4,

more than 4%  of the 24 h del register, as well as the presence

of esophageal dysmotility diagnosed by a  pathological manome-

try. The manometry was  considered pathological when, following

Leite et al.,12 one or more of the following 4 criteria were met:

when the pressure of the lower esophageal sphincter (abdomi-

nal component) was  <10 cmH2O, or rather when the number of

unintentional contractions was >30% of the total of a series of

swallows of water, or rather the peristaltic compressions were

<15 cm H2O, or lastly, when double-peak, triple peak or tertiary

contractions were detected.

Treatment for GERD included: proton pump inhibitors (PPI)

(omeprazole or similar) at a dose of 20 or  40 mg when fasting

every 12 h and advice regarding diet and sleeping positions, with

the addition of cinitapride or  metoclopramide as stimulants of
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digestive motility in cases with a  limited improvement in  cough

after one month of treatment with PPI.

Laryngopharyngeal Reflux

Endoscopic findings compatible with laryngopharyngeal reflux

(LPR) were evaluated, and LPR was determined if the score was

equal to or higher than 5 on a  scale of 0–14 points.13

Chronic Cough Syndrome Associated With the Upper Airway

A high probability of rhinosinusitis as a  cause of chronic cough

was suggested by  a  combination of symptoms such as frequent

clearing of the throat, post-nasal drip, nasal discharge, nasal

obstruction or  hoarseness, in  addition to a computed tomography

of the upper airway showing significant alterations.

Cough Induced by  Taking Angiotensin-converting Enzyme

Inhibitors

The diagnosis was accepted if the cough was resolved after sus-

pending treatment with this medication.

Cough Associated With Psychosocial Disorders

When there was a  strong suspicion of cough associated with

a  psychosocial disorder (basically anxiety and depression) the

patients were sent to  the psychiatric department for cognitive ther-

apy.

Exploration Procedures

Measuring the Exhaled Fraction of Nitric Oxide

We used a NIOX MINO device that is adequate for routine clini-

cal practice and which has been shown to be highly reproducible in

large population studies.14,15 According to  our experience, a  value

higher than 33 parts per billion (ppb) was considered diagnostic

for eosinophilic inflammation of the airway in chronic cough.16

The measurement of the exhaled fraction of nitric oxide (FENO) was

done once in the morning, 2 h after breakfast.

Spirometry and Reversibility Test

Spirometry was done using a  compact spirometer by Jaeger, and

reversibility was defined as an increase in  FEV1 of more than 12%

above the baseline value and higher than 200 ml,  after the inhala-

tion of 200 �g of salbutamol.

Bronchial Hyperresponsiveness

The methacholine provocation test was done in accordance with

the recommendations of the ERS.17 The test was  done using the

tidal breathing method.

Statistical Analysis

The sample has been described using absolutes and relative

frequencies in the categorical variables, and by using means and

standard deviation in the numerical variables. Hypothetical con-

trasts were done in order to  evaluate the association between the

variable being studied (improvement in  cough in  3 months) and

the  rest of the variables collected, which we can group into differ-

ent categories. On one hand are the sociodemographic variables,

such as gender, smoking or being diagnosed with a psychosocial

disorder. On  the other hand are  the variables that include poten-

tial comorbidities, such as the prescription of ACE inhibitors and

obesity. Lastly, we analyzed a series of variables having to do  with

clinical information, such as the diagnosis of asthma with function

testing, diagnosis of upper airway cough syndrome (UACS), diag-

nosis of typical or atypical GERD, atopy, initial FENO level and the

index of endoscopic findings for laryngopharyngeal reflux. The test

used for the contrast of hypotheses was either the Chi-squared or

the Student’s t, as necessary.

A multivariate logistic regression model was carried out with the

variables that were candidates for improving cough in  3 months.

The variables in  the descriptive study were: sex (female/male),

functional asthma (in 3 categories: not tested, positive [when at

least one of these tests were positive: BD test, BHR test, variability

of peak flow] or negative [none of the cited tests was positive]),

typical GERD, atypical GERD, atopy (3 categories: untested, posi-

tive, negative), psychosocial disorder and FENO (categorized in >  or

≤33 ppb). A  non-automatic backwards strategy was done so that

variables with a  lower level of significance were eliminated one by

one. In order to evaluate the internal validity of the final model,

we  evaluated the discrimination as well as the calibration. The dis-

crimination was  evaluated using the area under the curve (AUC),

while the Hosmer–Lemeshow test was used in order to appreciate

the calibration.18 The level of significance for the contrasts was set

at 0.05. The statistical software used was  SPSS, version 16.0 (SPSS,

Chicago, IL, USA).

Results

Three months later, improvement was seen in  117 cases (60.9%).

Table 1 shows the results by comparing the different characteris-

tics of the patients according to whether their cough had improved

or not  during the 3-month follow-up, as well as the statistical

hypothesis testing with each of the variables. There were a  greater

proportion of women  in the group who did  not improve (82.7% vs

69.2%, p=.037). Also, the diagnosis of typical GERD was  significantly

higher in the group that did not improve (54.1% vs 33.3%, p=.005),

as well as the diagnosis of individuals with psychosocial disorder

(13.3% vs 3.4%, p=.010).

The multiple logistic regression analysis was  done with all the

variables present in  Table 1. The variables that provided less infor-

mation in  the model (p>.05) were eliminated one by  one. In  the

end, 3 variables remained in the model: sex, typical GERD and

psychosocial disorder. Being male (adjusted for psychosocial disor-

der and typical GERD) was  associated with improvement in  cough

within 3 months (OR=2.10, 95% <CI 1.00–4.38). Having typical GERD

was associated with a reduced improvement in 3  months in  55%

(OR=0.45, 95% CI 0.24–0.84), and having a  psychosocial disorder

reduced the probability for improving cough in 3 months in  70%

(OR=0.30, 95% CI 0.09–1.03) (Table 2).

The data were evaluated for the existence of an interaction

between sex and psychosocial disorder and sex and typical GERD,

with no interaction being found. The calibration of the model was

good and the frequency of the expected and observed improve-

ments was similar (p=.409). The discrimination of the model was

good, with an area under the curve of 0.663.

Discussion

In our study, the significant response of the cough after 3 months

of follow-up was  identified only when the patient reported a  very

good visual analogical scale response or disappearance of the

cough, represented by scores 3 and 4 of the scale, respectively.

This is unlike other studies on chronic cough that  manifest

mild improvements as valid.19,20 From the analysis by sexes, we
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Table 1

Characteristics of the Sample and Statistical Hypothesis Testing According to

Improvement After 3 Months.

Variables Number of

Observations

Impr-

ovement

(n=117)

No impr-

ovement

(n=75)

P

Sexa 192 .037

Men 36  (30.8%) 13 (17.3%)

Women  81 (69.2%) 62 (82.7%)

Age, yearsb 192 60.3 (15.2) 61.1 (12.8) .713

Asthma (positive PFT) 192 .499

Not tested 12 (10.3%) 11 (14.7%)

Tested positive 37 (31.6%) 19 (25.3%)

Tested negative 68 (58.1%) 45 (60.0%)

Eosinophilic bronchitis 190 19 (16.7%) 7 (9.2%) .143

Typical GERDa 192 39 (33.3%) 40 (54.1%) .005

Atypical GERDa 192 87 (74.4%) 51 (68.0%) .339

Atopya 192 .216

Not tested 12 (10.3%) 14 (18.7%)

Tested positive 19 (16.2%) 9 (12.0%)

Tested negative 86 (73.5%) 52 (69.3%)

UACS (positive) 192 8 (6.8%) 1 (1.3%) .093

Initial FENO , ppb 149 .445

<33 49 (53.3%) 34 (59.6%)

≥33 43 (46.7%) 23 (40.4%)

Smoking statusa 192 .328

Ex-smoker 36 (30.8%) 16 (21.3%)

Active smoker 7 (6.0%) 4 (5.3%)

Never smoker 74 (63.2%) 55 (73.3%)

ACE  inhibitorsa 192 14 (12.0%) 5 (6.7%) .230

Obesitya 192 20 (17.1%) 11 (14.7%) .656

Psychosocial disordera 192 4 (3.4%) 10 (13.3%) .010

EFRLa 98 .391

Negative (<5) 13 (23.2%) 13 (31.0%)

Positive (≥5) 43 (76.8%) 29 (69.0%)

Cough variant asthma: positive PFT means that at least one of 3 tests is  positive

(bronchial hyperresponsiveness with methacoline, bronchodilator test or variabil-

ity  of peak flow).

UACS: upper airway cough syndrome.

Obesity: body mass index above 30.

EFRL: endoscopic findings of reflux in the larynx. If positive, indicates laryngopha-

ryngeal reflux (LPR) (see explanation in the  text).

GERD: gastroesophageal reflux disease.

ACE inhibitors: angiotensin-converting enzyme inhibitor.
a Frequency (percentage).
b Mean (standard deviation).

observed a significant improvement in cough (p=.037) that favored

males, a fact with no clear explanation in  the literature.

An improvement after 3 months was produced in 60.9% of the

chronic coughers. This result is  of an intermediate magnitude when

compared with other series that also apply anatomical diagnostic

protocols in cases with chronic cough, with percentages of satis-

factory responses that range between 50% and 90%.7,19,20 These

differences are probably based on the presence of aggravating fac-

tors, among which GERD was most frequent, with 79 cases of typical

GERD, 138 with atypical GERD and 119 with both. This frequency

of GERD is clearly higher than that in other similar studies19–21 and

Table 2

Multiple Logistic Regression of Factors Associated With Improvement After 3

Months.

Variables OR (95% CI)  P

Sex, men 2.10 (1.00; 4.38) .049

Typical GERD (yes) 0.45 (0.24; 0.84) .012

Psychosocial disorder (yes) 0.30 (0.09; 1.03) .056

GERD: gastroesophageal reflux disease.

can be explained by the different criteria followed for its diagnosis.

Typical GERD (retrosternal burning and/or regurgitation) is  asso-

ciated with a poorer prognosis of chronic cough. The presence of

GERD can determine that, in spite of correct treatment, the cough

may not be satisfactorily resolved within 6 months,22 which may

justify the low success rate in our series as we only analyzed results

after 3 months. Asthma-type cough was diagnosed in  56  cases out

of the 165 studied (34%), a  percentage similar to  those of other

studies.

Chronic cough can cause GERD due to  the increased intra-

abdominal pressured brought about by diaphragm contractions;

meanwhile, the gastric content that  refluxes into the esophagus

can increase the cough reflex sensitivity, creating an admit-

tedly vicious circle. Nevertheless, the literature recognizes another

3 mechanisms by which GERD can cause chronic cough: microaspi-

ration of gastric content or reflux theory,23 the theory of  the reflex

mediated by the vagus nerve (resulting in the acidification of the

esophagus),24 and bronchial hyperresponsiveness that produces

cough, developed by the release of tachykinins as a consequence of

the acid reflux in  the esophagus.25 On the other hand, the precise

definition of the symptoms and signs due to  the extraesophageal

extension of GERD is controversial. According to the conclusions

of the GERD Consensus Group in  Montreal, the definition of GERD

is made up of esophageal and extraesophageal syndromes and,

among the latter, the syndrome of chronic cough due to reflux is

accepted together with the syndromes of asthma due to reflux

and laryngitis due to  reflux.5 We believe that the high frequency

of GERD in our series is  due to considering extraesophageal man-

ifestations of GERD as valid to justify chronic cough.26 In addition,

we also obviated the limitations of the exclusive use of  pH-metry,

because it may  mean that  the prevalence of non-acid or gaseous

reflux is  underestimated.27–29 Thus, coinciding with other authors,

we consider esophageal dysmotility to be  an alteration associated

with chronic cough, regardless of pH-metry.30

In  our opinion, there is a certain confusion in  the literature by

considering GERD and LPR as different clinical-pathological enti-

ties. Morice31 was one of the first authors to consider that the

symptoms of LPR and GERD are two faces of the same coin, meaning

that the gastric content is  displaced first from the stomach to  the

esophagus, and later to the upper airway. This author demonstrated

that there was  a  linear relationship between the symptoms of  both

entities. LPR was diagnosed in our  series in  72 of 98 cases (73%) by

means of endoscopic findings of reflux in  the larynx, a  method with

sufficient validity13 as to be recommended in all studies of patients

with chronic cough. Nevertheless, and according to  our  study, its

presence does not entail a  poorer prognosis of the chronic cough,

probably due to  the excellent response to the specific treatment.

A  third factor that is present in all the series of chronic cough

is rhinosinusitis, known today as upper airway cough syndrome

(UACS). This syndrome was only detected in 9 cases out of  192

(0.04%), unlike the SEPAR series about the sequential treatment of

chronic cough in  which this aggravating factor was registered in

48% of coughers in  phase I. In said series, however, the diagnosis

of chronic cough was  considered after the third week, which may

mean that  many cases could be post-viral cough with a  high fre-

quency of upper airway symptoms, the majority of which resolve

themselves within 8 weeks. It is known that none of the symptoms

of UACS are  sufficiently sensitive or  specific. Furthermore, in some

patients chronic cough can be the only symptom of UACS, and it is

often diagnosed after the empirical response to treatment because

it is very common in  the general population, lasting less than 8

weeks.32 On  the other hand, conventional antihistaminic treatment

aimed at rhinosinusitis can have a  central cough suppressant effect,

distorting specificity.

The measurement of the nitric oxide fraction in exhaled air

(FENO) in the initial consultation of chronic coughers shows two
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clear profiles: one with levels above 33 ppb  and another with

lower levels. In the first case, we have demonstrated in our pre-

vious experience that there is  an association between chronic

cough and eosinophilic inflammation of the airway, meaning

asthma-type cough and/or eosinophilic bronchitis.16 In  66 of the

149 coughers analyzed, FENO was higher than 33 ppb. However,

the patients showed an improvement of degree 3 or  4 after 3

months without a  statistically significant difference compared with

patients with lower FENO, which means an excellent response to

treatment with inhaled corticosteroids. What is striking is the very

small incidence of smoking in  this series (only 11 cases) without

observing a statistically significant difference of poorer prognosis

in smokers.

This study has two limitations. The first is that the analysis does

not encompass all the causes of cough, but it instead focuses on

those that are significant due to their frequency. Therefore, some

types of cough, such as idiopathic or laryngeal neurogenic cough,

were not investigated. Secondly, we  did not analyze the factor of

treatment compliance as there was no reliable method available to

analyze this factor. Thus, this could influence the results of chronic

cough, just as in  any other process that requires long-term treat-

ment.

According to the results of our study, the profile of patients with

chronic cough with limited treatment response is  preferentially

females with typical GERD and a possible associated psychosocial

disorder. To summarize, the management of chronic cough should

cover numerous possibilities according to the universally used

diagnostic-anatomic protocol, but it should be kept in  mind that

the presence of typical GERD can condition a less-than-satisfactory

response to the treatment prescribed, probably due to  the need for

longer medication periods and strict compliance with anti-reflux

techniques. Contrarily, atypical reflux and eosinophilic inflamma-

tion of the airway are not  aggravating factors that condition a

poorer response in chronic cough.

Conflict of Interest

There was no source of financing or conflict of interests involved

in  the publication of this article.

References

1. O’Connell F, Thomas VE, Pride NB, Fuller RW.  Capsaicin cough sensitivity
decreases with successful treatment of chronic cough. Am J  Respir Crit Care
Med. 1994;150:374–80.

2. Pavord ID, Fan Chung F.  Management of chronic cough. Lancet.
2008;371:1375–84.

3. Morice AH. The cough hypersensitivity syndrome: a  novel paradigm for under-
standing cough. Lung. 2010;188 Suppl. 1:82–9.

4. McGarvey L, McKeagney P, Polley L, MacMahon J, Costello RW.  Are there clinical
features of a sensitized cough reflex? Pulm Pharmacol Ther. 2009;22:59–64.

5.  Vakil N, van Zanten SV, Kahrilas P, Dent J, Jones R, the Global Consensus Group.
The  montreal definition and classification of gastroesophageal reflux disease: a
global evidence-based consensus. Am J  Gastroenterol. 2006;101:1900–20.

6.  Brightling CE, Monterio W, Green RH, Parker D, Morgan MD,  Wardlaw AJ, et  al.
Induced sputum and other measures in chronic obstructive pulmonary disease:
safety and repeatability. Respir Med. 2006;100:999–1002.

7. De Diego Damiá A, Plaza Moral V, Garrigues Gil V, Izquierdo Alonso JL, López
Viña A, Mullol Miret J, et al. Normativa SEPAR. Tos crónica. Arch Bronconeumol.
2002;38:236–45.

8.  Morice AH, Fontana GA, Sovijarvi AR, Pistolesi M,  Chung KT, Widdicombe J, et al.,
ERS Task Force. The diagnosis and management of chronic cough. Eur Respir J.
2004;24:481–92.

9.  GEMA 2009 (Guía española para el manejo del asma). Arch Bronconeumol.
2010;46 Suppl. 1 accessed 2009 Nov 24]. Available from: www.gemasma.com

10.  Brightling CE.  Chronic cough due to  nonasthmatic eosinophilic bronchitis: ACCP
evidence-based clinical practice guidelines. Chest. 2008;129:116S–21S.

11.  Everett CF,  Morice AH.  Clinical history in  gastroesophageal cough. Respir Med.
2007;101:345–8.

12. Leite LP, Johnston BT, Barrelt J, Castell JA, Castell DO.  Ineffective esophageal
motility: the priming finding in patients with a  nonspecifical esophageal motil-
ity  disorders. Dig Dis Sci. 1997;42:1859–65.

13. Belafsky PC, Rees CJ. Laryngopharyngeal reflux: the value of otolaryngology
examination. Curr Gastroenterol Rep. 2008;10:278–82.

14. Kharatinov SA, Gonio F, Klly C,  Meha S, Barnes PJ. Reproducibility of exhaled
nitric oxide measurement in healthy and asthmatics adults and children. Eur
Respir J.  2003;21:433–8.

15. Taylor DR, Pijnenburg MW, Smith AD, De Jongste JC. Exhaled nitric oxide mea-
surements: clinical application and interpretation. Thorax. 2006;61:817–27.

16.  Pacheco A, Faro V, Cobeta I, Royuela A, Molyneux I,  Morice AH. Gastroesophageal
reflux, airway eosinophilic inflammation and chronic cough. Respirology.
2011;16:994–9.

17. Sterk PJ, Fabbri LM,  Quanjer PH, Cockcroft DW, O’Byrne PM, Anderson SD,  et al.
Airway responsiveness. Standardized challenge testing with pharmacological,
physical and sensitizing stimuli in adults. Report Working Party Standardiza-
tion of Lung Function Tests, European Community for Steel and Coal. Official
Statement of the European Respiratory Society. Eur Respir J. 1993;6 Suppl. 16:
53–83.

18. Harrell FE. Regression modeling strategies with applications to linear models,
logistics regression, and survival analysis. New-York: Springer; 2001.

19.  Poe R, Kallay MC. Chronic cough and gastroesophageal reflux disease: experience
with specific therapy for diagnosis and treatment. Chest. 2003;123:679–84, 13.

20. Palombini BC, Villanova CA, Araujo E, Gastal OL, Alt  DC, Stolz DP, et al. A
pathogenic triad in chronic cough: asthma, postnatal drip syndrome, and gas-
troesophageal reflux disease. Chest. 1999;116:279–84.

21. McGarvey LPA, Heaney LG, Mac  Mahon J.  A retrospective survey of diagnosis
and  management of patients presenting with chronic cough to a  general chest
clinic. Int J  Clin Pract. 1998;52:158–61.

22. Irwin RS. Unexplained cough in the adult. Otolaryngol Clin North Am.
2010;43:167–80.

23. Phua SY, McGarvey LP,  Ngu MC,  Ing AJ. Patient with gastroesophageal reflux dis-
ease and cough have impaired laryngopharyngeal mechanosensitivity. Thorax.
2005;60:488–91.

24. Jack C,  Carverley PM, Donnelly RJ, Tran J, Rusell G,  Hind CR, et al.  Simultane-
ous  tracheal and oesophageal pH measurement in  asthmatics patients with
gastroesophageal reflux. Thorax. 1995;50:201, 4.

25.  Patterson RN, Johnston BT,  Ardill JES,  Heaney LG,  McGarvey LPA. Increased
tachykinin levels in induced sputum from asthmatics and cough patients with
acid reflux. Thorax. 2007;62:491–5.

26. Poelmans J, Tack J. Extraesophageal manifestations of gastroesophageal reflux.
Gut. 2005;54:1492.

27. Patterson RN, Johnston BT, MacMahon J, Heaney LG,  MvGarvey LPA. Oesophageal
pH monitoring is of limited values in the diagnosis of “reflux cough”. Eur Respir
J.  2004;24:724–7.

28. Blondeau J, Dupont LJ, Mertens V, Tack J, Sifrim D. Improved diagnosis of
gastroesophageal reflux in patients with unexplained chronic cough. Aliment
Pharmacol Ther. 2007;25:723.

29. Pacheco-Galván A, Hart  SP, Morice AH. La relación entre el reflujo gastroe-
sofágico  y las enfermedades de la  vía aérea: el  paradigma del reflujo a vía aérea.
Arch  Bronconeumol. 2011;47:195–203.

30. Knight RE, Wells JR, Parrish RS. Esophageal dysmotility as an important co-factor
in  extraesophageal manifestations of gastroesophageal reflux. Laryngoscope.
2000;110:1462–6.

31.  Morice AH. Is reflux cough due to gastroesophageal reflux disease or laryngopha-
ryngeal reflux? Lung. 2008;186 Suppl. 1:S103–6.

32.  Madison JM, Irwin RS. Cough: a world wide problem. Otolaryngol Clin North
Am.  2010;43:1–13.

http://www.gemasma.com/

	Chronic Cough With Limited Response to Treatment and Incidence of Gastroesophageal Reflux
	Introduction
	Methodology
	Cough Variant Asthma or Asthmatic Cough
	Eosinophilic Bronchitis
	Gastroesophageal Reflux
	Laryngopharyngeal Reflux
	Chronic Cough Syndrome Associated With the Upper Airway
	Cough Induced by Taking Angiotensin-converting Enzyme Inhibitors
	Cough Associated With Psychosocial Disorders

	Exploration Procedures
	Measuring the Exhaled Fraction of Nitric Oxide
	Spirometry and Reversibility Test
	Bronchial Hyperresponsiveness

	Statistical Analysis
	Results
	Discussion
	Conflict of Interest
	References


