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observational cohort study
Federico Lavorini,a,∗ Guja Bernacchi,a Carlo Fumagalli,a Marianna Noale,b Stefania Maggi,b Donatella Mutolo,a Eliana Cinelli,a and
Giovanni A. Fontanaa

aDepartment of Experimental and Clinical Medicine, University of Florence, Florence, Italy
bItalian National Research Council (CNR), Neuroscience Institute, Aging Branch, Padua, Italy

Summary
Background Recently we identified in patients with chronic cough a sensory dysregulation via which the urge-to-cough
(UTC) or coughing are evoked mechanically from “somatic points for cough” (SPCs) in the neck and upper trunk. We
investigated the prevalence and the clinical relevance of SPCs in an unselected population of patients with chronic
cough.

Methods From 2018 to 2021, symptoms of 317 consecutive patients with chronic cough (233 females) were collected
on four visits (V1–V4) 2 months apart at the Cough Clinic of the University Hospital in Florence (I). Participants rated
the disturbance caused by the cough (0–9 modified Borg Scale). We attempted to evoke coughing and/or UTC using
mechanical actions in all participants who were subsequently categorised as responsive (somatic point for cough
positive, SPC+) or unresponsive (SPC−) to these actions. An association was established between chronic cough and
its commonest causes; treatments were administered accordingly.

Findings 169 patients were SPC+ and had a higher baseline cough score (p < 0.01). In most of the patients, the
treatments reduced (p < 0.01) cough-associated symptoms. All patients reported a decrease (p < 0.01) in cough score
at V2 (from 5.70 ± 1.4 to 3.43 ± 1.9 and from 5.01 ± 1.5 to 2.74 ± 1.7 for SPC+ and SPC− patients respectively).
However, whilst in SPC− patients the cough score continued to decrease indicating virtually complete cough
disappearance at V4 (0.97 ± 0.8), in SPC+ patients this variable remained close to V2 values during the entire
follow-up.

Interpretation Our study suggests that the assessment of SPCs may identify patients whose cough is unresponsive
and are eligible for specific treatments.

Funding This work was funded by an unrestricted grant from Merck (Italy).

Copyright © 2023 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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Introduction
Chronic cough, defined as a cough lasting longer than 8
weeks, is a common condition that affects 4–10% of
adults worldwide.1 Patients with chronic cough who
have never smoked are often diagnosed as having
asthma, gastro-oesophageal reflux disease, or upper
airway cough syndrome.2 Although the majority of pa-
tients can benefit from treatment of the associated
conditions, it is increasingly recognised that cough does
not improve with such treatments in a large percentage
of patients; these patients are commonly classified as
*Corresponding author. Department of Experimental and Clinical Medicine
E-mail address: federico.lavorini@unifi.it (F. Lavorini).
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having refractory chronic cough.2,3 In a minority of pa-
tients with chronic cough, no clear cause can be estab-
lished, and these patients are considered to be suffering
from unexplained chronic cough.3

Patients with chronic cough typically report an irri-
tating sensation in the throat and experience cough
peals provoked by stimuli such as laughing, strong
smells and changes in external temperature that are
innocuous for the normal population.3 These clinical
features point to a sensory dysregulation that some au-
thors have considered as a separate clinical condition
, Largo Brambilla 3, Florence 50134, Italy.
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Research in context

Evidence before this study
Some patients with chronic cough also display an urge-to-
cough or overt coughing evoked by mechanical stimulation of
discrete body areas of the neck and upper trunk. We searched
PubMed for articles using the terms “chronic cough” AND
“somatic points for cough” OR “somatically evoked cough”,
with no date restrictions and not limited to English-language
publications. We found nine studies, none of which
specifically investigated the clinical outcomes of patients with
somatic points for cough. We set out to investigate the
clinical outcomes of patients with chronic cough and somatic
points for cough.

Added value of this study
In patients with chronic cough and somatic points for
cough, guideline-based treatments improved

cough-associated symptoms but not the patient-reported
disturbance caused by the cough. Conversely, in chronic
coughers without somatic points for cough, both coughing
and the associated symptoms considerably improved with
treatments.

Implications of all the available evidence
The assessment of somatic points for cough may help to
more promptly identify patients whose cough is little
responsive or unresponsive to guideline-based treatments;
these patients may be those with refractory or unexplained
chronic cough. Future studies, also involving functional
brain imaging techniques, could be useful for characterising
chronic coughers with somatic points for cough more
precisely.
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and termed “cough hypersensitivity syndrome”.4 Sensi-
tisation of peripheral and/or central neural pathways
involved in cough mediation may account for the
diverse clinical presentations of chronic cough.4 Sensory
dysregulation may also explain another clinical feature
of chronic coughers which often makes patients
complain of an urge-to-cough (UTC) or overt coughing
in response to mechanical stimuli that operate on
discrete areas of the neck and upper trunk.5–7 While this
form of sensory dysregulation is frequent,5,6 to ascertain
this, we set out to investigate, in an unselected popula-
tion of chronic coughers, the prevalence and clinical
relevance of somatically evoked cough,5,6 i.e., the cough
and/or the sensation of an UTC triggered by mechanical
stimuli, namely finger pressure, on regions of the upper
chest and neck.5,6 We have hypothesised that chronic
coughers with somatically evoked cough present
different clinical outcomes compared to patients who
are devoid of this sensory dysregulation.
Methods
Study design and participants
This is a 6-month observational cohort study performed
from June 12th, 2018 to October 28th, 2021 at the
Cough Clinic of the University Hospital of Florence
(Italy). We enrolled all adult outpatients of both genders
with chronic cough lasting at least 1 year (n = 338). The
exclusion criteria included a history of recent (<4 weeks)
respiratory infection and/or evidence of active lesions
documented by a recent (within 2 months) chest X-ray,
intake of protussive drugs, as well as reported psychi-
atric disturbances and/or intake of psychoactive drugs.
Patients were also excluded if they were current
smokers or had quit smoking at least 6 months before
enrolment or had spirometric signs of bronchial
obstruction (ratio of forced expiratory volume in 1 s to
forced vital capacity of less than 70%). All procedures
complied with the Helsinki Declaration. The study was
approved by the local Institutional Review Board
(OSS_14131), and followed the international guidelines
for observational studies.8 A written informed consent
of participants was obtained after detailed explanation of
the purposes of the study.

Data collection
In each patient, data collection and routine clinical as-
sessments were performed according to published
diagnostic guidelines for chronic cough.9–11 In partic-
ular, a custom-designed, multi-item electronic ques-
tionnaire12 was used to collect symptoms at each visit.
The questionnaire was devised to allow for mostly
dichotomous (“yes/no”) responses, so that its adminis-
tration was largely operator independent. At all visits,
participants were also asked “How much has the cough
bothered you during the last 2 weeks?”; participants
responded by rating the magnitude of their disturbance
using a 0–9 modified Borg Scale where 0 was “Not
bothered at all” and 9 was “Worst disturbance I can
possibly imagine”.12 The values obtained with this
method were termed as “cough score”.12 In our experi-
ence, this rating method was the most readily under-
stood by the majority of patients. Only patients who had
a cough score of at least 3 at the first clinical assess-
ment12 were included in the study.

Physical examination and treatments
In all patients, we attempted to evoke coughing and/or
the sensation of an UTC via finger pressure on the
previously described5,6 somatic points for cough (SPC),
i.e., discrete body areas in the upper trunk or neck that
can give rise to a UTC sensation or overt coughing in
response to finger pressure, flexion or extension in
chronic coughers.5,6 These stimulation techniques are
www.thelancet.com Vol 57 March, 2023

www.thelancet.com/digital-health


Articles
described in more detail in the online supplement
(Supplementary Fig. S1). Participants were subse-
quently categorised as being responsive (somatic point
for cough positive, SPC+) or unresponsive (somatic
point for cough negative, SPC−) to the stimuli. On each
occasion, the assessment of SPCs was performed by one
of four of the Authors (G.F., F.L., G.B., C.F.) and
interrater reliability was determined by kappa statistics.6

Manoeuvres were repeated twice, and a cough or UTC
response was taken as positive only if it appeared with
both stimulations. The onset of cough was detected
aurally; patients rated the intensity of the evoked UTC
by using a visual analogue scale (VAS) ranging from
0 (no UTC at all) to 9 (maximum UTC). No attempt was
made during these assessments to measure the in-
tensity of the applied finger pressure or to establish a
precise sequence of the areas to be stimulated.

The association between chronic cough and its
commonest causes2 was established clinically and by
using the results of recommended tests.2,9–11 Thus,
classic asthma was suspected when patients reported
wheezing or chest tightness or both, with and without
reversible airway obstruction. Gastro-oesophageal reflux
was suspected when at least one oesophageal symptom
was reported, with or without one or more of the com-
monest extra-oesophageal manifestations.2,9–11 Finally,
an upper airway cough syndrome was suspected when
patients reported nasal obstruction and/or post-nasal
drip episodes with or without throat clearing.2,9–11 In all
instances, pharmacological treatments (Supplementary
Table S1) were recommended according to current
guidelines9–11; furthermore, patients received personal-
ised lifestyle suggestions when appropriate. In brief,
treatments also included acid-suppressing drugs (proton
pump inhibitors and antacid drugs often associated with
prokinetic drugs, n = 95), inhaled/oral steroids associ-
ated with long-acting bronchodilators (n = 38), nasal
lavages, and steroids and/or antihistamines (n = 21).
Combinations of drugs were prescribed in the remain-
ing 151/317 patients due to the detection of multiple,
putative cough-accompanying symptoms. In twelve pa-
tients (7 SPC+), cough was the sole clinically apparent
disturbance and they were treated with cough suppres-
sants such as Gabapentin, central (Codeine) or periph-
eral (Levodropropizine) antitussive medicines. For each
patient, three follow-up visits were scheduled approxi-
mately 2 months apart; however, it was possible to
anticipate the end of follow-up when the cough score
was 1 (i.e., “cough bothers me very little”) or less.

Data analysis
Continuous variables are reported as mean ± standard
deviation (SD) or as median and interquartile range
(IQR - 25th–75th percentile) for non-normal distribu-
tions and were compared between groups (i.e., patients
with and without SPCs) with the generalized linear
models (testing for homogeneity of variances through
www.thelancet.com Vol 57 March, 2023
the Levene’s test) or non-parametric tests, as appro-
priate. Categorical variables are reported as counts and
percentages and were compared between groups with
the Chi-squared test (or Fisher’s exact test when
appropriate). We used all observed data with no impu-
tation for missing data in the analysis. For each patient,
we calculated the cumulative number of cough-
associated symptoms mentioned above (i.e., wheezing/
chest tightness, heartburn, regurgitation, nasal
obstruction, post-nasal drip). Thus, for a given patient at
each visit, the calculated cumulative number of symp-
toms suggestive of one or more associated clinical
conditions could be comprised between 0 and 5.
Changes in the cumulative number of cough-associated
symptoms and in cough score following personalized
lifestyle modifications and pharmacological treatments
in the two groups of patients were evaluated using
mixed-effect models based on the presence of SPCs,
number of visits, and their interaction, adjusted for the
cough score at the first visit. Fixed effects included the
patient subgroups (SPC+ vs SPC−), the different time of
visits (1–4) and their interaction (patient
subgroup × time). The random effects included random
intercept and slope for times, thus allowing us to assess
intraindividual differences in cough score at baseline
and over time. Compound symmetry covariance struc-
ture and Tukey adjustment for multiple comparisons
were considered. All statistical tests were two-tailed and
statistical significance was assumed for p-value <0.05.
The analyses were performed using SAS, V.9.4 (SAS
Institute, Cary, NC, USA).

Role of the funding source
This work was funded by an unrestricted grant from
MSD Italy. MSD Italy had no role in the study design,
data collection, analysis and interpretation, as well as in
the writing the report and in the decision to submit the
paper. All Authors have access to the dataset and agreed
to submit the paper for publication.
Results
Following the exclusion of 25 current smokers and 21
patients who failed to comply with the criteria for
chronic cough - essentially short cough duration and
ongoing infectious respiratory disorders - we studied
317 adult outpatients (Table 1, Supplementary Fig. S2)
who were mostly female (233, 73.5%) with an average
cough score of 5.4 ± 2.0. The reported median duration
of cough was 3 years (range 1–10). Out of these 317
patients, 169 (53%) displayed at least one SPC for either
UTC alone (n = 46) or cough (n = 123). The remaining
148 patients (99 females, 66.9%) were repeatedly shown
to be unresponsive to mechanical stimulation of any
SPCs. Of note, SPC+ patients were more likely to be
female and to have a higher baseline cough score
(p < 0.01) than SPC− patients (Table 1). In
3
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Pooled (n = 317) SPC+ (n = 169) SPC− (n = 148) p valuea

Females, n (%) 233 (73.5) 134 (79.3) 99 (66.9) 0.012

Age (years), mean ± SD 59.0 ± 13.9 58.8 ± 13.2 59.40 ± 14.7 0.451

Body Mass Index, mean ± SD 25.56 ± 4.19 25.33 ± 4.27 25.83 ± 4.10 0.633

Never smoked, n (%) 237 (75) 125 (74) 112 (75)

Ex-smoker, n (%) 55 (17) 31 (18) 26 (17)

Current smoker, n (%) 25 (8) 13 (8) 10 (8)

Cough duration, years (mean, IQ) 3.00 (1, 10) 3.1 (1, 9.5) 3.05 (1, 10) 0.425

Cough score, mean ± SD 5.4 ± 2.0 5.7 ± 1.4 5.01 ± 1.5 0.047

Participants had no missing data at visit 1. IQ, interquartile range; n, number of patients; SD, standard deviation. aComparing SPC+ and SPC− subgroups.

Table 1: Demographic and clinical characteristics of the pooled chronic cough population and subgroups with (SPC+) and without (SPC−) somatic
points for cough.
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SPC+ patients, the mean (±SD) number of identified
SPCs was 1.69 ± 1.5 and the mean intensity of the
evoked UTC was 4.89 ± 1.05. The jugular notch was the
most frequently identified SPC, whereas the spinous
processes of the cervico-dorsal spinal trait was the least
identified (Table 2). Induced coughing and UTC were
reproducible (kappa test = 0.88; 95% CI, 0.80–0.94).
Indeed, repeatability of the mechanically induced cough
responses was taken as an index of a cause – effect
relationship between stimulation and cough.

At visit 1, the vast majority of patients (n = 305) had
symptoms suggesting one or more of the commonest
causes2 of chronic cough and symptom prevalence was
similar in the SPC+ and SPC− subgroups (Table 3).

24 patients (13 SPC+) were lost to follow-up
(Supplementary Fig. S2). Following attempts to obtain
further information via a phone call, 8 out of 24 SPC−
patients reported that discontinuation was due to the
disappearance of their cough; in 5 SPC+ patients,
discontinuation was mainly due to a lack of satisfactory
results following treatment. In the remaining 293, the
time course of changes in the cumulative number of
cough-associated symptoms and cough score during
follow-up are depicted in Figs. 1 and 2. As shown in
Fig. 1, both SPC+ and SPC− patients displayed similar
decreases (p < 0.01) in the cumulative number of symp-
toms at each follow-up visit. At visit 2 (Fig. 2A, Tables 4
and 5), the cough score decreased (p always < 0.01) in
Somatic point for cough Cough
n (%)

UTC only
n (%)

Head flexion or extension 69 (40) 43 (25)

Sternocleidomastoid muscle 33 (19) 20 (12)

Jugular notch 80 (47) 40 (24)

Cervico-dorsal spine 14 (8) 11 (6)

Sternum 38 (24) 24 (14)

n, number of patients; UTC, urge-to-cough.

Table 2: Patients (n, %) who were responsive (cough or UTC only) to stimula
responses.
both SPC+ (from 5.70 ± 1.4 to 3.43 ± 1.9) and SPC−
patients (from 5.01 ± 1.5 to 2.74 ± 1.7). However, whilst
this variable continued to decrease during the remainder
of the follow-up period in SPC− patients, the cough score
virtually plateaued in SPC+ patients from visit 2 to the
end of follow-up (Tables 4 and 5, Fig. 1A). Notably, in the
vast majority of SPC+ patients (136, 87%), coughing or
UTC could still be evoked at visit 4 with the same mo-
dalities as those of visit 1. Conversely, only 9 SPC− pa-
tients still coughed, although to a much lesser degree,
after the completion of the follow up period. We never
observed any SPC− patient become SPC+ during the
entire course of this study. The number of patients who
reported cough resolution (see methods) at each follow-
up visit was significantly higher among the SPC− sub-
group (Fig. 2B). In those SPC+ patients who had a
favourable response (n = 23) to treatments, SPCs could no
longer be detected. Retrospective analysis based on
individual responses to symptom-driven treatment
demonstrated an approximately 3-fold prevalence of non-
responsive patients in the SPC+ subgroup (Fig. 3). Of
note, out of the 12 patients with cough as the sole man-
ifesting symptom, two were lost in follow-up. In the
remaining 10 patients (7 SPC+), only one SPC+ patient
significantly improved with gabapentin, whereas all the
SPC− patients had a marked reduction in the cough score
with either opioid (n = 1) or non-opioid (n = 2)
antitussives.
Cough
Mean ± SD number

UTC
Mean ± SD intensity

1.67 ± 0.78 5.24 ± 2.14

2.25 ± 1.50 4.83 ± 2.37

2.06 ± 1.12 5.55 ± 2.12

2.60 ± 1.82 4.11 ± 2.15

2.12 ± 0.64 5.02 ± 2.34

tion of a somatic point for cough and number and intensity of evoked

www.thelancet.com Vol 57 March, 2023
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Pooled (n = 317) SPC+ (n = 169) SPC− (n = 148) p valuea

Wheezing and/or chest tightness, n (%) 97 (30.6) 46 (27.2) 51 (34.5) 0.1628

Nasal obstruction, n (%) 149 (47.0) 79 (46.7) 70 (41.4) 0.4671

Post-nasal drip, n (%) 104 (33.1) 61 (36.5) 43 (29.3) 0.1717

Heartburn, n (%) 151 (47.6) 86 (50.1) 65 (43.9) 0.3923

Regurgitation, n (%) 146 (46.1) 85 (50.2) 61 (41.2) 0.0632

n, number of patients. aComparing SPC+ and SPC− subgroups.

Table 3: Baseline symptoms of the pooled chronic cough population and sub-groups with (SPC+) and without (SPC−) somatic points for cough.
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Discussion
To our knowledge, this is the first study to investigate
the clinical relevance of somatically evoked cough or
UTC in a real-life population of adult patients with
chronic cough referred to a tertiary care centre in Italy.
These results confirm previous observations5–7

regarding a high percentage of SPC+ individuals
among chronic coughers (particularly females), the
anatomical distribution of SPCs in the upper trunk and
neck, and the characteristics of the evoked responses.
More importantly, symptom-driven treatments of
cough-associated symptoms almost invariably resulted
in a marked reduction of symptoms other than cough
itself in both SPC+ and SPC− patients. However,
SPC+ patients failed to display a consistent reduction in
cough score over the 6-month follow-up period.
Furthermore, in the latter the percentage of non-
responsive patients turned out to be almost three
times higher than in the SPC− subgroup.

Sensitisation of peripheral and central neural path-
ways mediating cough is considered the fundamental
mechanism underlying the cough hypersensitivity syn-
drome.3,4 Previous clinical studies in patients with
chronic cough have implicated sensitisation of the vagal
sensory pathway for coughing evoked by maximal
Fig. 1: Mean (±SD) cumulative number of cough-associated symp-
toms in SPC+ (filled circles) and SPC− patients at each visit. *p < 0.05
comparing visits 2–4 with visit 1.

www.thelancet.com Vol 57 March, 2023
expulsive respiratory efforts13–15 and probing of the
external acoustic meatus.16 Our finding of a large prev-
alence of SPCs among patients with chronic cough
suggests the role of a central sensitisation mechanism
also facilitating the cough reflex.

Epidemiological studies have demonstrated a pre-
ponderance of females complaining from chronic cough
in the general population.17 In addition, females have a
heightened sensitivity of the cough reflex in response to
tussigenic challenges with variable chemical agents.17

Objective recordings of cough frequency in outpatients
also point to a lower threshold for the cough reflex in
females. In addition, females also display lower pain
thresholds and are more likely to develop chronic pain
than males.18,19 In keeping with the findings, recent
magnetic resonance imaging studies have shown
greater activation of the somatosensory cortex in
response to low-intensity tussigenic stimuli in healthy
females.17 We found an even more marked prevalence of
females among patients who are SPC, suggesting higher
degrees of central cough facilitation in this subgroup of
female chronic coughers. We also observed a high
proportion of patients who reported reflux and nasal
symptoms; of note, these were similarly distributed in
both the SPC+ and SPC− subgroups.

The skin and skeletal muscles are richly innervated
by mechano-sensitive fibres20 originating from neurons
in the dorsal roots and eventually projecting into the
nucleus tractus solitarii (NTS); once stimulated, these
sensory fibres may locally release tachykinins, including
substance P.21 It has been shown that substance
P microinjected into the commissural sub-nucleus of
the NTS, where cough-related afferents terminate,22

potentiates the cough responses induced by mechani-
cal airway stimulation in anaesthetized rabbits and
guinea-pigs.23,24 Therefore, the phenomenon of somati-
cally evoked cough may share similarities with the
cough reflex sensitisation promoted by central conver-
gence and synergy of different types of terminal fibres.24

In SPC+ patients, activation of mechanically sensitive
endings via finger pressure or functionally equivalent
manoeuvres might increase tachykinin concentration at
the NTS level, thus facilitating the perception of an UTC
or overt coughing by otherwise ineffective stimuli such
as talking and laughing25 or even, in some instances, the
5

www.thelancet.com/digital-health


Fig. 2: Time course of changes in cough score (left panel) and percent of patients showing cough resolution during follow-up. Left panel: Mean
(±SD) values of cough score recorded at each visit in patients with (filled circles) and without (empty circles) somatic points for cough. Right
panel: Percent of patients with (black columns) or without (dotted columns) somatic points for cough who reported cough resolution at each
follow-up. *p < 0.05 and **p < 0.01 between-group comparisons of cough scores. #p < 0.05 and ##p < 0.01 within group comparisons of cough
scores. See also Tables 4 and 5 for raw values.
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chest wall and respiratory muscle movements of
breathing. In addition to central cough-facilitating
mechanisms, studies in animal models have impli-
cated hyper-excitable airway second-order neurons
following airway exposure to environmental pollutants,
possibly owing to a dysregulation of neuropeptide
expression.26,27 The role of chronic exposure to envi-
ronmental irritants in the genesis of SPCs remains to be
elucidated. Cough triggered in response to non-tussive
stimuli including talking,28 exposure to cold air26 and,
presumably, the cough responses described here, has
been termed “allotussia”.28 Interestingly, allotussia, is a
key characteristic of central sensitization.28

Even though the symptom-driven treatment of
cough-associated symptoms almost invariably resulted
in a marked decrease of symptoms other than cough
itself in both SPC+ and SPC− patients, the cough scores
only improved in SPC− patients. To explain this, it can
be hypothesised that in SPC+ patients peripheral stimuli
activating the cough reflex also generate a state of cen-
tral hypersensitivity that may persist over time irre-
spective of the disappearance of the peripheral stimulus
Cough score

SPC+ SPC−

Visit 1 5.70 (5.28, 5.80) 5.01 (4.90, 5

Visit 2 3.43 (3.17, 3.70) 2.74 (2.47, 3

Visit 3 3.19 (2.83, 3.55) 1.91 (1.54, 2

Visit 4 2.94 (2.44, 3.44) 0.97 (0.39, 1

Values are estimated means and 95% Confidence Interval (CI) from mixed-model repea
additional covariate in the models did not change the outcomes.

Table 4: Cough scores and corresponding between-groups mean differences a
cough.
initiating cough. It has been shown that synaptic plas-
ticity taking place in sensory pathways, from the spinal
dorsal horn to cortical areas, contributes to chronic
pain.29 Potentiation at synapses of nociceptive nerve fi-
bres constitutes a powerful model for pain amplification
following trauma, inflammation and nerve injury.30

Since cough can be considered a defensive response to
nociceptive stimulation, it is not surprising that mech-
anisms underlying nociception and cough may share
similar features leading to the development of pain and
cough hypersensitivities.31–33 These mechanisms might
constitute the neurophysiological basis of clinical forms
of chronic cough - conventionally referred to as re-
fractory or unexplained chronic cough - of which SPCs
may represent a clinical hallmark.

This study has some limitations. First, the mechan-
ical actions of our experiments involved body areas that
are anatomically and functionally different.6,7 For
instance, finger pressure on flabby areas of the neck
might have stimulated the sensory endings of the un-
derlying larynx, thereby provoking cough. Conversely,
pressure on the sternum or cervico-dorsal spine is
Mean difference p value

.64) 0.65 (−0.21, 0.81) 0.044

.05) 0.69 (0.07, 1.28) 0.0149

.28) 1.28 (0.48, 2.08) <0.0001

.56) 1.97 (0.78, 3.16) <0.0001

ted measures analyses adjusted for cough score at V1. Including the sex as an

t visit 1–4 in patients with (SPC+) or without (SPC−) somatic points for

www.thelancet.com Vol 57 March, 2023
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Cough score

SPC+ p value SPC− p value

V2 vs V1 −2.27 (−2.62, −1.60) <0.0001 −2.32 (2.06, 3.15) <0.0001
V3 vs V2 −0.24 (−0.87, 0.39) 0.9445 −0.83 (−1.51, −0.18) 0.0042
V4 vs V3 −0.25 (−1.13, 0.63) 0.9890 −0.94 (−1.95, 0.08) 0.0943

Values are mean differences and 95% Confidence Interval (CI) from mixed-model repeated measures analyses adjusted for cough score at V1. Including the sex as an
additional covariate in the models did not change the outcomes.

Table 5: Within-group mean differences in cough score in patients with (SPC+) or without (SPC−) somatic points for cough.

Articles
unlikely to have stimulated a sensory pathway for cough.
Nonetheless, different SPCs often coexisted in the same
patient and their mechanical stimulation evoked iden-
tical clinical responses,6 suggesting a common under-
lying mechanism. Second, this was a single-centre study
and the observed responses might be a specific feature
of the studied population. However, the fact that the
demographic and clinical characteristics of the patients
included in this study are comparable to those of studies
performed in other world areas17 points to the possibility
of the characteristics of patients with chronic cough
being similar globally. Third, the study lacks a more
objective evaluation of the burden of cough in our pa-
tients. Common methods for the quantitative analysis of
cough severity include objective recordings of cough
frequency and administration of cough-related quality-
of-life questionnaires, such as the Leicester Cough
Questionnaire (LCQ).9 In real-life settings, objective
cough frequency recording techniques are difficult due
to the lack of availability of validated devices on the
market. On the other hand, administration of the LCQ
would be difficult since the tool has not been validated
Fig. 3: Relative percent distribution of causes of chronic cough
established after symptom-driven treatments in patients with (SPC+)
and without (SPC−) somatic points for cough. GOR, gastro-
oesophageal reflux; UACS, upper airway cough syndrome.

www.thelancet.com Vol 57 March, 2023
in Italy and would therefore prolong the duration of
each consultation somewhat beyond the acceptable time
limits. Recent guidelines9,11 have recommended the use
of “simple measures” such as the cough score used here
to record the impact of cough. Admittedly, the use of a
VAS scale in rating the UTC may be not totally appro-
priate.34 The Florence Cough Centre was established in
the late 1990’s when the VAS scale was the most widely
used rating method for sensations. For this reason, we
favoured methodological consistency. Last, adherence to
treatments was not formally assessed, as is often the
case in observational studies. Nevertheless, the finding
of obvious improvements in cough-associated symp-
toms strongly suggests high levels of adherence in all
patients.

In conclusion, we have shown how SPCs reflect a
condition that is commonest among patients whose
cough is little responsive or unresponsive to symptom-
driven treatments, i.e., those who are currently diag-
nosed as suffering from difficult-to-treat forms of chronic
cough, such as refractory or unexplained chronic cough.3

Consequently, the assessment of SPCs could help to
identify patients eligible for treatments specifically
conceived for these forms of chronic cough. Future
studies, also involving brain function imaging tech-
niques, would help to clarify the neural substrates
implicated in the genesis of the somatic points for cough.
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