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Comparison of functional parameters of small airways between patients with typical

asthma and cough-variant asthma

CHEN Shuyu, FANG Zekui, FANG Si, SHEN Qixiao, HE Xi, WANG Cuilan, YU Huapeng
Department of Respiratory Medicine, Zhujiang Hospital, Southern Medical University, Guangzhou, 510282, China

Abstract: Objective To compare the functional parameters of the small airways and clinical characteristics between patients
with typical asthma (TA) and cough-variant asthma (CVA). Methods Forty-three newly diagnosed asthmatic patients were
enrolled, including 15 with TA and positive bronchial provocation test [TA BPT(+)], 12 with TA and positive bronchial dilation
test [TA BDT(+)] and 16 with CVA, and 27 healthy subjects served as the control group. All the subjects were required to
complete data acquisition, asthma control test, asthma control test scale, fractional exhaled nitric oxide, airway resistance and
pulmonary function tests, BPT or BDT. Results The interval from onset to a definite diagnosis of TA BDT(+) was longer than
that of TA BPT(+), while that of CVA was the shortest (P=0.022). The pulmonary functional parameters of TA BDT (+) was
significantly lower than those of the other 3 groups (P<0.05). MMEF, MEF;;, MEFs, and MEF,; in patients with TA BDT(+), TA
BPT(+) and CVA were significantly lower than those in the control group (P<0.01). The resonant frequency, respiratory
impedance, resistance at 5 Hz, resistance at 20 Hz, and reactance at 5 Hz were significant higher in patients with TA BDT (+)
than in the control subjects, while these parameters showed no significant differences among TA BPT (+), CVA and control
groups. The airway resistance in TA BPT(+), CVA, and control groups increased after BPT, and the patients with TA BPT(+)
showed greater changes in airway resistance than those in CVA and control groups. In CVA patients, FeNO showed a strong
positive correlation with respiratory impedance (r=0.523, P=0.038), resistance at 5 Hz (r=0.542, P=0.030), and resistance at 20 Hz
(r=0.524, P=0.037), and the airway responsiveness showed a strong positive correlation with resistance at 20 Hz (p=-0.512, P=
0.043). Conclusion CVA is the early stage of TA, and CVA, TA BPT(+), and TA BDT(+) may represent different stages of asthma.
Uncontrolled, prolonged CVA may evolve into TA BPT (+), whose further progression can cause damages of the pulmonary
function and small airway function and leads eventually to TA BDT (+).
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Tab.1 History of smoking, allergies, and family history of patients with typical asthma (TA) and cough-variant asthma (CVA)

Parameters TABPT(+) TA BDP(+) CVA Control group Fisher P

Smoking history (yes/no) 4/11 5/7 2/14 4/23 4.335 0.216
Allergic rhinitis (yes/no) 10/5 6/6 6/10 3/24 14.90 0.001*
Allergic history (yes/no) 0/15 2/10 1/15 2/25 2.585 0.461
Family history (yes/no) 0/15 1/11 1/15 0/27 3.290 0.275

*P<0.05. CVA: Cough variant asthma. TA BPT(+): Typical asthma with positive bronchial provocation test. TA BDT(+): Typical asthma
with positive bronchial dilation test.

2 BN SR 5 E M B I R FHE LR

Tab.2 Clinical features and pulmonary function test results of patients with TA and CVA

Parameters TA BDP(+) TABPT(+) CVA Control group F P
Total cases 12 15 16 27

Age (year) 44.33+14.48 40.93+17.13 40+16.78 40.8+14.47 0.199 0.897
Height (cm) 161.17+6.88 161.80+9.56 160.56+6.17 164.41+8.01 1.014 0.392
Weight (Kg) 58.21+13.93 57.60+10.13 54.50+11.58 61.87+11.75 1.377 0.258
'”é‘?ar‘;]'ofsrg?nfgrff;)to 96 (180)" 48(102) 24 (42) - 8855  0.022
ACT 15.50+3.34" 17.27+£3.77 19.63+2.96 - 5.294 0.009
ACQ-7 2.22+1.10" 1.49+0.84 0.76+0.41* - 11.496 0.000
FeNO (ppb) 63 (43)* 51 (75)* 415 (51) 29 (6) 3.808 0.014
FVC%pred (%) 84.19+22.78*" 95.71+11.30" 102.42+12.59° 104.02+12.57 5.996 0.001
FEV1%pred (%) 58.58+24.53*" 90.33+11.36*" 95.89+11.39" 102.03+£11.16 26.293 0.000
FEV1/FVC (%) 55.35+12.05*" 79.08+6.64" 78.95+6.36" 82.75+8.00 32.426 0.000
PEF%pred (%) 59.29+28.07*" 89.96x+14.45" 93.21+9.32" 95.99+12.98 15.412 0.000
MMEF%pred (%) 22.98+11.45%" 63.12+19.92*" 66.80+17.59*" 86.02+24.61 26.645 0.000
MEFs%pred (%) 36.76+24.04*" 86.52+19.85*" 90.68+14.73*" 98.81+28.75 31.318 0.000
MEFs%pred (%) 26.07+14.57*%" 67.05+16.69*" 74.15+22.20*" 94.82+25.37 28.832 0.000
MEF.s%pred (%) 20.58+7.44*" 60.20£29.91*" 60.15+20.87*" 80.20+33.96 13.100 0.000
Fres (Hz) 18.79 (12.34)** 11.17 (5.18)" 12.00 (4.07)" 10.80 (5.45) 12.210  0.000
Zrslpred 1.82 (1.50)*" 1.14 (0.25)" 1.18 (0.30)" 1.07 (0.27) 12.255  0.000
Re/pred 1.73 (1.46)*" 1.11 (0.26) 1.13 (0.31)" 1.04 (0.25) 11.184  0.000
Ru/pred 1.59 (0.61)*" 1.14 (0.36)" 1.16 (0.30)" 1.18 (0.27) 4.951 0.004
Rs-Ryo(kPa-L*-s) 0.44 (0.22)*" 0.33 (0.14)" 0.35 (0.07)" 0.32 (0.14) 8.814 0.000
Xs(kPa-L*+s?) -0.16 (0.20)*" -0.10 (0.07)" -0.11 (0.06) -0.09 (0.05) 8.968 0.000

*P<0.05 »s control group, *P<0.05 »s CVA, “P<0.05 »s TA BPT(+),"P<0.05 »s TA BDT(+). Reference value: Zrs/pred<1.50, Rs/pred<1.50, R/
pred<1.50, Rs-Rx<0.5 kPa-L*-s*. CVA: Cough variant asthma. TA BPT(+): Typical asthma with positive bronchial provocation test. TA BDT
(+): Typical asthma with positive bronchial dilation test. ACT: Asthma control test. ACQ-7: Asthma control questionnaire-7. FeNO: Fractional
exhaled nitric oxide. FVC: Forced vital capacity, FEV1: Forced expiratory Volume in | second; PEF: Peak expiratory flow; MMEF: Maximum
midexpiratory flow; MEF: Maximal expiratory flow; Fres: Resonant frequency; Zrs: Respiratory Impedance, Rs: Resistance at 5Hz; Ry:

Resistance at 20 Hz; Xs: Reactance at 5 Hz.
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Tab.3 Changes of IOS parameters in patients with TA and CVA after BPT/BDT

Groups Parameters Fres Zrs/pred Rs/pred Rao/pred Rs-Rao Xs
Before BDT 18.79 (12.34) 1.82 (1.50) 1.73(146)  1.59 (0.61) 0.44 (0.21) -0.16 (0.20)
After BDT 13.13 (12.74) 1.27 (1.42) 120(1.36)  1.23(0.83) 0.32 (0.24) -0.11 (0.90)
TABDT(+) : 5.386 9.506 8.962 3.094 7.263 -2.483
P 0.000 0.000 0.000 0.010 0.000 0.030
Before BPT 11.17 (5.18) 1.14 (0.25) 111(0.26)  1.14(0.36) 0.33 (0.14) -0.10 (0.07)
After BPT 22.75 (8.23) 2.28 (1.08) 1.93(091)  1.46(0.74) 0.56 (0.18) -0.37 (0.31)
TABPT(+) ‘ -9.967 -8.073 -8.574 -4.561 -7.619 4.469
P 0.000 0.000 0.000 0.000 0.000 0.001
Before BPT 12.00 (4.07) 1.18 (0.30) 1.13(031)  1.16 (0.30) 0.35 (0.07) -0.11 (0.06)
After BPT 20.03 (8.30) 1.68 (0.59) 154(050)  1.37(0.27) 0.42 (0.17) -0.20 (0.16)
CVA t -5.310 -4.718 -4.600 -4.716 -4.896 4.640
P 0.000 0.000 0.000 0.000 0.000 0.000
Before BPT 10.80 (5.45) 1.07 (0.27) 1.04(025  1.18(0.27) 0.32 (0.14) -0.09 (0.05)
After BPT 14.31 (8.75) 1.39 (0.60) 1.35(059)  1.30 (0.49) 0.38 (0.16) -0.11 (0.10)
Control group ‘ 5,336 5.215 5,240 3,445 4798 2.939
P 0.000 0.000 0.000 0.002 0.000 0.007

CVA: Cough variant asthma. TA BPT(+): Typical asthma with positive bronchial provocation test; TA BDT(+): Typical asthma with positive
bronchial dilation test; BPT: Bronchial provocation test; BDT: Bronchial dilation test.

R4 ARERNZBRERLERBEHLRBAIIESERNEULELR

Tab.4 Variations of IOS parameters in patients with TA and CVA

Group AFres AZrs/pred ARs/pred ARg/pred ARs-Rz AXs
TABPT(+) 9.04 (5.39)*" 1.17 (0.84)*" 0.94 (0.58)*" 0.27 (0.33) 0.21 (0.14)* -0.21 (0.29)*
CVA 4.69 (6.40) 0.4 (0.69) 0.39 (0.65) 0.20 (0.25) 0.10 (0.14) -0.07 (0.12)
Control group 3.45 (4.12) 0.21 (0.40) 0.20 (0.38) 0.09 (0.32) 0.05 (0.10) -0.02 (0.06)
H 21.024 13.355 11.668 2.572 9.731 13.539

P 0.000 0.001 0.003 0.283 0.008 0.001

*P<0.05 »s control group, *P<0.05 »s CVA, “P<0.05 »s TA BPT(+). CVA: Cough variant asthma; TA BPT(+): Typical asthma with positive
bronchial provocation test. AFres: Change of resonant frequency; AZrs: Change of respiratory Impedance, ARs: Change of resistance at
5Hz; AR: Change of resistance at 20 Hz; AXs: Change of reactance at 5 Hz.
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Tab.5 Correlations between FeNO and IOS parameters in patients with asthma

Groups Parameters InZrs InFres InRs IRz INRs-Rzo Xs
Pearson coefficient -0.074 -0.305 -0.118 -0.117 0.181 -0.301
TABPT(+) InFeNO
P 0.093 0.27 0.675 0.595 0.409 0.162
Pearson coefficient -0.154 -0.185 -0.130 -0.107 -0.058 0.036
TABDT(+) InFeNO
P 0.633 0.565 0.688 0.741 0.858 0.912
Pearson coefficient 0.523* 0.213 0.542* 0.524* 0.413 -0.158
CVA InFeNO
P 0.038 0.429 0.030 0.037 0.112 0.559
Pearson coefficient 0.021 0.075 0.003 -0.074 -0.231 -0.004
Control group InFeNO
P 0.916 0.710 0.987 0.714 0.247 0.983

*P<0.05; In: Data were converted by natural logarithmic transformation. CVA: Cough variant asthma. TA BPT(+): Typical asthma with
positive bronchial provocation test. TA BDT(+): Typical asthma with positive bronchial dilation test. Fres: Resonant frequency; Zrs:
Respiratory Impedance, Rs: Resistance at 5 Hz; Ry: Resistance at 20 Hz; Xs: Reactance at 5 Hz
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Tab.6 Correlations between IOS parameters and airway hyper-responsiveness in patients with asthma

Groups Parameters Zrs Fres Rs Rao Rs-Rao Xs
Spearman coefficient -0.165 0.148 -0.166 -0.258 -0.507 0.163
TABPT(+)  Rank of airway responsiveness
P 0.556 0.598 0.556 0.353 0.053 0.562
. . Spearman coefficient 0.194 0177 -0.232 -0.512* -0.183 -0.294
CVA Rank of airway responsiveness
P 0.471 0.512 0.388 0.043 0.497 0.269

*P<0.05. CVA: Cough variant asthma. TA BPT(+): Typical asthma with positive bronchial provocation test. Fres: Resonant frequency; Zrs:
Respiratory impedance, Rs: Resistance at 5 Hz; R,: Resistance at 20 Hz; Xs: Reactance at 5 Hz.
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