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Abstract. Background/Aim: The aim of this study was to

elucidate the significance of allergic rhinitis and post-nasal
drip symptoms in patients with cough-variant and coughpredominant asthma. Patients and Methods: We conducted a
retrospective analysis of 91 patients who had cough-variant
or cough-predominant asthma and first visited the Nakajima
Medical Clinic in Japan between June 2012 and July 2015.
Results: Post-nasal drip symptoms were reported in 58
(63.7%) patients. The patients with post-nasal drip symptoms
(19.5±8.3 days) had a significantly longer time until cough
disappearance than those without post-nasal drip symptoms
(11.0±4.8 days) (p=0.000034). Multivariate analysis showed
that post-nasal drip symptoms are independent prolonged
factors of cough duration. Conclusion: Post-nasal drip
symptoms may affect cough control in patients with coughvariant and cough-predominant asthma.

Cough is the most common symptom worldwide and is
caused by several diseases (1). Among these diseases,
otolaryngological diseases are quite important in terms of
cough treatment. For example, in Japan, 68.5% of patients
with asthma have rhinitis, which is a cause of poor asthma
control (2). Therefore, it is important to examine all patients
with asthma for rhinitis. In the United States and Europe,
post-nasal drip symptoms (PNDS) are an important condition
causing cough as well as asthma (3). Cough due to postnasal drip is thought to be caused by stimulation of the
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sensory nerve ends of the hypopharynx and stimulation of
the influx of post-nasal drip into the trachea, which activates
the cough reflex pathway. The causes of PNDS are chronic
sinusitis (39%) and allergic rhinitis (AR) (23%) (3). Cough
caused by PNDS with AR is usually treated with
antihistamines instead of antitussives.
Cough-variant asthma (CVA) is a subtype of asthma, and
its symptoms include chronic cough without wheezing or
dyspnea. CVA has almost normal lung function and mild
bronchial hyperreactivity (BHR) and is sensitive to
bronchodilators (4). CVA is a common cause of subacute and
chronic cough in Japan, the United States, and the United
Kingdom (5). The first-line therapy for CVA is based on
inhaled corticosteroids (ICS). The use of ICS from the time
of diagnosis of CVA can reduce the rate of transition to
typical asthma (6). We reported that CVA led to wheezing in
30-40% of cases and transitioned to typical asthma within 1
year (7). Cough-predominant asthma (CPA) involves cough
and mild wheezing, the former being the main symptom. The
only difference between CVA and CPA is the presence (or
absence) of mild wheezing; the clinical features and
pathophysiology of the two are considered to be very similar.
Moreover, the treatment strategy is also the same. Patients
with CVA and CPA often have AR or PNDS (8). However,
it is not clear how AR or PNDS affect the outcome of
patients with CVA or CPA. Therefore, the aim of this study
was to elucidate the significance of AR or PNDS in patients
with CVA and CPA.

Patients and Methods

Participants. Ninety-one consecutive patients who visited Nakajima
Medical Clinic with the chief complaint of cough lasting more than
3 weeks and diagnosed with CVA or CPA, were retrospectively
analyzed. The diagnosis of AR was performed according to the Self
Assessment of Allergic Rhinitis and Asthma (SACRA)
questionnaire (9). This study was approved by the Review Board of
the Hyogo Prefecture Medical Association (R1-012). This study was
carried out by the opt-out method, and patients have a right not to
participate in this study.
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Table I. Patient characteristics.

Gender (male/female)
Age, years
Cough duration before
visit to clinic, weeks
FVC (l)
FEV1 (l)
FEV1/FVC (%)
Non-specific serum IgE
(IU/ml)
AR (yes/no)
Treated by ICS, ICS/LABA
or SABA (yes/no)
Treated by antihistamines
(yes/no)
Treated by LTRA (yes/no)
Treated by intranasal
corticosteroid (yes/no)
Treated by prednisolone
(yes/no)

Positive
(n=19)

PNDS

Table II. Multivariate analysis of factors that prolonged cough duration.

Negative
(n=72)

p-Value

3.58±0.85
3.01±0.77
84.1±6.9
227.7±503.7

0.88
0.93
0.94
0.37

12/60 (16.7%)

0.19

5/14 (26.3%)
36.5±11.3
5.5±5.1

24/48 (33.3%)
37.7±11.2
6.8±9.2

19/0 (100%)
19/0 (100%)

39/33 (54.2%) 0.000079
72/0 (100%)
1.00

3.54±0.93
2.99±0.84
84.3±6.0
352.1±607.8

6/13 (31.6%)

16/3 (84.2%)
9/10 (47.4%)
1/18 (5.3%)

47/25 (65.3%)
9/63 (12.5%)
4/68 (55.6%)

0.78
0.68
0.54

0.16
0.0019
1.00

PNDS: Post-nasal drip symptoms; FVC: forced vital capacity; FEV1:
forced expiratory volume in 1s; FEV1/FVC: FEV1 as a percentage of
FVC; AR: allergic rhinitis; ICS: inhaled corticosteroids; LABA: longacting β2-agonist; SABA: short-acting β2-agonist; LTRA: leukotriene
receptor antagonist.

Diagnosis of CVA or CPA. We diagnosed CVA or CPA if all of the
following conditions were met based on the 2012 guidelines of the
Japanese Respiratory Society (https://minds.jcqhc.or.jp/docs/minds/
Cough/CPGs2012_Cough.pdf):
1. Cough without wheezing (on auscultation) that persists for more
than 3 weeks (3 weeks).
2. Bronchodilators (β-stimulants or theophylline) are effective.

Exclusion criteria. The exclusion criteria were as follows: 1)
obvious abnormal findings on chest radiography; 2) typical asthma;
3) smokers (including ex-smokers); 4) antitussives are effective; 5)
clinical history of respiratory infection within 3 weeks; 6) cough
after infection, gastroesophageal reflux disease (GERD), use of
ACE inhibitors; 7) complications of sinusitis and usage of
antibiotics from the first visit until cough disappearance; and 8)
mild CVA or CPA in which cough disappeared only with β2-agonist.

Study procedure. Fractional exhaled nitric oxide (FeNO) was
measured using NIOX MINO® in all cases. The presence or absence
of PNDS was investigated through interviews. We retrospectively
analyzed the period from the start of treatment with inhaled
corticosteroids (ICSs) or long-acting β2-agonist (LABA) (medium
or high dose) to the disappearance of cough, and the FeNO.

Evaluation of cough. The cough score was assessed via a canonical
assessment method and calculated by first dividing the day into
morning, noon, and night time periods, and scoring the cough
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Hazard ratio

AR
Antihistamine
LTRA
Prednisolone
PNDS

0.7723
1.0060
1.1760
0.5397
0.3791

95% confidence
interval
0.5155-1.1570
0.6895-1.4670
0.8215-1.6840
0.2842-1.0250
0.2340-0.6141

p-Value

0.2100
0.9800
0.3800
0.0590
0.000081

AR: Allergic rhinitis; LTRA: leukotriene receptor antagonist; PNDS:
post-nasal drip symptoms.

frequency and intensity in each period to five levels from 0 to 4.
The scores of each period were summed, and the product of the
frequency and strength was calculated (10). The point at which the
cough score became 0 was defined as cough disappearance.

Statistical analysis. All data were entered into a pre-constructed
Microsoft Excel sheet by the investigator (Takeo Nakajima). The
entered data were checked by two authors and by a plausibility
test during descriptive data analysis. All statistical analyses were
performed with EZR version 1.37 (Saitama Medical Center Jichi
Medical University; http://www.jichi.ac.jp/saitama-sct/SaitamaHP.
files/statmed.html; Kanda, 2018), a graphical user interface for R
(The R Foundation for Statistical Computing, Vienna, Austria,
version 3.4.1) (11). Pearson’s chi-squared test was used to detect
possible associations between two categorical variables. The
Mann-Whitney U-test was used to compare the differences
between two independent samples. The Cox hazard model was
used in multivariate analysis. p-Values <0.05 were considered
statistically significant.

Results

Study participants. The characteristics of the study
participants are summarized in Table I. PNDS were
accompanied by CVA and CPA in 19 (20.9%) patients. AR
and nasal corticosteroids were significantly more frequent in
patients with PNDS than in those without PNDS (p=0.000079
and 0.0036, respectively). However, no significant differences
were observed in the other characteristics.

FeNO. Although the FeNO level in the patients with AR
(35.6±25.5 ppb) tended to be higher than that in patients
without AR (23.2±7.4 ppb) (p=0.134, Figure 1), there was no
significant difference in FeNO levels in patients with PNDS
(35.9±27.2 ppb) compared to those without PNDS (29.7±20.1
ppb) (p=0.49, Figure 1). This result suggested that FeNO is
not effective for the diagnosis of PNDS in CVA or CPA.

Cough duration. Patients with AR (14.2±7.2 days) had a
significantly longer time until cough disappearance than
patients without AR (10.3±4.6 days) (p=0.0084, Figure 2).
Furthermore, patients with PNDS (19.5±8.3 days) had a
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Figure 1. The concentration of fractional exhaled nitric oxide (FeNO). The levels of FeNO in patients with allergic rhinitis (AR) tended to be higher
compared to that in patients without AR. The levels of FeNO in patients with post-nasal drip symptoms (PNDS) were compatible to those in patients
without PNDS. Bars indicate means. N.s.: Not significant.

Figure 2. Duration from first visit to cough disappearance. Cough duration in patients with allergic rhinitis (AR) or post-nasal drip symptoms
(PNDS) was significantly longer than that in patients without AR (p=0.0084) or PNDS (p=0.000034), respectively. Bars indicate means.

significantly longer time until cough disappearance than
those without PNDS (11.0±4.8 days) (p=0.000034, Figure 2).
Multivariate analysis showed that PNDS were independent
factors that prolonged cough duration (Table II).

Discussion

BHR in patients with CVA is mild to moderate compared to
asthma (12-16). Therefore, some countries consider BHR to
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be important for the diagnosis of CVA. However, BHR can
only be measured in a limited number of facilities in Japan.
Since CVA is sensitive to β-stimulants (3), we adopted the
diagnostic criteria used to identify CVA (cough for more than
3 weeks, no wheezing and efficacy of bronchodilators).
In the present study, there was no significant difference in
FeNO levels among patients with and without PNDS. We
considered that poor cough control due to PNDS may have
less direct involvement of eosinophilic inflammation.
In the current study, we showed for the first time that AR
and PNSD were independent prolonged factors of cough
duration. Two double-blind clinical trials evaluating the
efficacy of LTRA compared to placebo showed that LTRA
was effective for CVA (17, 18). Two additional double-blind
clinical trials evaluating the efficacy of antihistamine
compared to placebo showed that LTRA was effective for
CVA (19, 20). Prednisolone administration for 3 to 7 days is
often used to treat severe cough. Therefore, we included
LTRA, antihistamines, and prednisolone in the multivariate
analysis.
In the present study, we did not show the efficacy of these
drugs against CVA or CPA. However, this is a retrospective
study, which is one of our limitations, and this type of study
is not designed to evaluate drug efficacy. We could not draw
any conclusions on the improvement brought about by these
drugs on cough symptoms. Another limitation is that the
patients were not seen by an otolaryngologist. In the
literature, it is indicated that SACRA questionnaire-based AR
treatment is effective for the detection of AR by respiratory
physicians and for the offering of improved asthma control
practices (21).
In conclusion, we showed that PNSD was independent
prolonged factors of cough duration in patients with CVA or
CPA. Further studies are needed to evaluate whether
appropriate therapy against PNSD improves couch duration
in patients with CVA or CPA.
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