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INTRODUCTION
In recent years, lidocaine has been used to treat 

asthma. A report showed that both venoclysis and 

nebulized inhalation of lidocaine can attenuate bronchial 

hypersensitivity (BHS) in asthma patients.
[1]

 Evidence 

indicated that lidocaine can promote the apoptosis of 

eosinophils, which is normally delayed by IL-5,
[2]

 and 

that it has a good effect on serious steroid resistant 

asthma (SRA).
[3]

 The present study was undertaken to 

determine the effect of nebulized inhalation of lidocaine 

on various types of asthma after an acute onset.

METHOD
Patients

Thirty-six patients with acute asthma, 17 females 

and 19 males, aged from 18 to 70 years (mean 41.9±15.4 

years), were enrolled in the study.
[4]

 According to their  

sensibility to hormone, the patients were divided into 

steroid sensitive asthma (SSA) and steroid resistant 

asthma (SRA). Since there is no consistent defi nition of 

SRA, dosage or treatment time, we adopted the well-

recognized definition made by Woolcock,
[5]

 but didn't 

further divide SRA into types I and II.

Methods
It was a prospective study based on the principle of 

randomization, placebo control and double blindness. SRA 

patients were classifi ed as group A, and SSA patients were 

classified as group B. Eighteen patients were randomly 

selected from each group; 18 patients from each group 

were randomly subdivided into groups A1, A2, and B1, 

B2, 9 patients in each group. All these patients received 

the routine treatment (ultrasonic nebulizer, YiNiao 402, 
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Shanghai; particle diameter: 1-5 µm; inhalation speed 1-2 

mL/min). Patients in the groups A1 and B2 were added 

with 5 mL normal saline, and served as placebo-controlled 

groups; patients in the groups A2 and B1 were added with 

5 mL lidocaine (concentration 2%). Patients, who had 

too much sputum and needed endotracheal intubation or 

tracheotomy, were excluded from the study.

Variables
A Spirometer (DFM-86II, made in China) was used 

to measure the parameters of lung function, and a multi-

function monitor (MT6000 made in America) was used 

for the detection of temperature, pulse, electrocardiogram, 

heart rate, respiration rate, oxygen saturation of blood, 

etc. Parameters were collected at 10 minutes after the 

onset of acute asthma but before inhalation, 10, 20, 30 

minutes after inhalation, respectively.

Statistical analysis
The data were analyzed using SPSS version 13.0. 

A P value less than 0.05 was considered statistically 

significant. Differences in multi-sample means were 

compared using the F test and the q test, and differences 

between the experimental groups and the placebo-

controlled groups were compared using Student's t test.  

Index values were expressed by mean±SD.

RESULTS
There were differences in heart rate, respiration rate, 

forced expiratory volume in one second (FEV1), and peak 

expiratory flow (PEF) between the experimental groups 

Parameters 
Experiment groups
  (A2+B1) (n=18)

Control groups
  (A1+B2) (n=18)

  P

Heart rate
  Before inhalation 110.78±4.07 111.00±4.02 >0.05
  10 min after inhalation 110.11±4.21 113.22±3.45 >0.05
  20 min after inhalation 103.16±3.65 107.27±3.74 >0.05
  30 min after inhalation   94.33±3.27 102.38±3.69 <0.05
Respiration rate
  Before inhalation   27.56±1.26   27.67±1.12 >0.05
  10 min after inhalation   27.54±1.36   28.56±0.91 >0.05
  20 min after inhalation   23.50±0.55   24.72±0.68 >0.05
  30 min after inhalation   22.78±0.51   24.06±0.63 <0.05
FEV1

  Before inhalation   54.72±4.45   57.61±4.37 >0.05
  10 min after inhalation   54.74±4.60   57.83±4.40 >0.05
  20 min after inhalation   63.50±3.99   66.89±3.83 >0.05
  30 min after inhalation   69.00±3.52   74.22±3.28 <0.05
PEF
  Before inhalation   55.11±4.41   57.88±4.36 >0.05
  10 min after inhalation   53.56±4.75   56.72±4.55 >0.05
  20 min after inhalation   58.00±4.23   61.44±4.42 >0.05
  30 min after inhalation   60.66±4.15   65.16±4.50 <0.05

Table 1. Comparison of heart rate, respiration rate, FEV1 and PEF 

before and after lidocaine inhalation between the experimental and 

control groups (mean±SD)

Parameters A1 (n=9) A2 (n=9) B1 (n=9) B2 (n=9) F value

Heart rate
  Before inhalation 110.22±3.62 110.89±4.49 110.67±3.90 111.78±4.58 0.02
  10 min after inhalation 113.78±2.63 110.67±4.52 109.78±4.16 112.67±4.27 0.23
  20 min after inhalation 107.67±3.37 102.78±3.93 103.56±3.58 106.89±4.28 0.40
  30 min after inhalation 104.44±3.69   94.22± 3.38   94.44± 3.36 100.33±3.78 1.92
Respiration rate
  Before inhalation   27.11±1.06   27.78±1.35   27.33±1.25   28.22±1.22 0.16
  10 min after inhalation   28.00±0.88   28.00±1.14   27.11±1.45   29.11±0.95 0.46
  20 min after inhalation   24.89±0.82   23.22±0.57   23.78±0.55   24.56±0.57 1.40
  30 min after inhalation   24.44±0.64   22.67±0.47   22.89±0.56   23.67±0.62 1.94
FEV1

  Before inhalation   58.89±4.47   53.66±4.88   55.78±4.26   54.33±4.61 0.06
  10 min after inhalation   54.44±4.98   53.89±5.02   55.56±4.43   52.67±4.78 0.06
  20 min after inhalation   57.22±4.54   63.22±4.28   63.78±3.94   58.78±4.15 0.59
  30 min after inhalation   59.78±4.33   68.89±3.72   69.11±3.52   61.56±4.10 1.51
PEF
  Before inhalation   58.67±4.44   57.00±4.79   58.22±4.19   57.11±4.53 0.03
  10 min after inhalation   57.56±4.46   57.11±4.77   58.56±4.27   55.44±4.71 0.08
  20 min after inhalation   61.44±4.51   66.44±4.16   67.33±3.72   61.44±4.60 0.55
  30 min after inhalation   64.22±4.56   74.11±3.58   74.22±3.12   66.11±4.69 1.69

Table 2. The changes of heart rate, respiration rate, FEV1 and PEF during an acute attack of different types of asthma before and after lidonaine 
inhalation (mean±SD)

and the placebo-controlled groups at 10 and 20 minutes, 

but without statistically differences. However, significant 

differences were observed  between these groups at 30 

minutes (P <0.05, Table 1).

Analysis of variance revealed no signifi cant differences 

between groups A1, A2, B1 and B2 (P >0.05, Table 2).

DISCUSSION
In this study, no statistical signifi cance was observed 

at each time point between groups A1 and A2, and between 

groups B1 and B2 despite different treatments. Analysis of 
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variance found that there were no signifi cant differences 

at different time points between the four groups (A1, A2, 

B1, and B2); however there was significant difference 

between the experimental groups and the placebo-

controlled groups (P<0.05). This finding indicated that 

different treatment may exert different effect on the 

patients. The F test showed that there was no signifi cant 

difference between the groups. The result may be due to 

the limited number of patients in each group. The lung 

function of patients in groups A1 and B2 (normal saline) 

decreased at first and then increased, but it increased 

significantly in group B2; the lung function of patients 

in groups A2 and B1 (lidocaine) increased at first, but 

increased more significantly than in groups A1 and B2. 

The results indicated that lidocaine is effective in treating 

any type of asthma during an acute attack.

FEV1 and PEF are the most important variables 

among all parameters because they objectively reflect 

the degree of airway stenosis. Previous studies showed 

that after lidocaine inhalation, FEV1 and PEF decreased 

at first and increased subsequently, presenting a V-like 

trend.
[1-6]

 Gao et al
[7]

 reported that FEV1 and PEF of 

patients declined at 5 and 10 minutes after inhalation 

of lidocaine one time, slightly increased at 20 minutes, 

and greatly increased at 45-60 minutes, which also 

presented a V-like trend. Hunt et al
[3]

 reported that 

FEV1 and PEF were not decreased after inhalation of 

lidocaine apart from the routine treatment. In the present 

study, FEV1 and PEF didn't change at 10 minutes after 

routine treatment plus lidocaine inhalation in patients 

with different types of asthma, and they slightly 

increased at 20 minutes; at 30 minutes, FEV1 and PEF 

in the experimental groups were higher than those in 

the placebo-controlled groups (P<0.05). Groeben et al
 

reported that intravenous lidocaine and oral mexiletine 

blocked refl ex bronchoconstriction in asthmatic subjects. 

Single doses of inhaled lignocaine were well tolerated in 

subjects with mild to moderate asthma and any tendency 

to bronchoconstriction can be prevented with salbutamol 

pretreatment.
[6]

 In the present study, after lidocaine 

inhalation at 10 minutes after routine treatment in patients 

with acute asthma, FEV1 and PEF showed a tendency 

of ‘no change at first, and then an increase’. This result 

indicated that such administration is safe and effective.

At present, the mechanism of lidocaine effect on 

asthma is not clear. Studies suggest that the mechanism 

may include two aspects: (1) Lidocaine can directly inhibit 

the constriction of the airway smooth muscle. Because 

of the special structure of the airway, like a tree, the 

contraction of the airway smooth muscle directly affects 

the bronchostenosis. The inhaled lidocaine adheres to 

the surface of the endobronchial tube and exists at a high 

concentration, thus inhibiting the constriction of the smooth 

muscle. The bronchioles with a diameter <1 mm are easily 

to be narrow and short when the smooth muscle contracts 

because such bronchiols are arrayed longitudinally and their 

wall is not supported by cartilage. The inhaled lidocaine 

makes the spiral and constrictive smooth muscle in a 

relaxed and paralysed status, and thus bronchostenosis can 

be alleviated and asthma can be controlled. (2) The nerve 

may be blocked. The chronic inflammation of the airway 

causes airway injury, and the airway needs to be restored 

and reshaped. Bronchial smooth muscle is hyperplastic,  

resulting in change of basilar membrane structure and 

persistent high reaction of the airway. The inhaled lidocaine 

acts directly on nerve receptor, inhibits the vagus nerve 

from transmitting, and thus attenuates airway response.
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