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Chinese and international guidelines for prevention and 
treatment of bronchial asthma (hereinafter referred to as 
asthma) indicate: the goal of asthma management is to 
achieve and maintain symptom control; treatment protocols 
need to be adjusted according to asthma control levels 
during asthma management; asthma management is a long-
term process which incorporates three essential aspects—
evaluation, treatment, and monitoring (1,2). These guidelines 
highlight that asthma control as the goal of treatment 
can be achieved by medication in the majority of patients, 
particularly with effective asthma management (1,2).  
The 2009 updates on the Global Initiative for Asthma 
(GINA) proposed a new conception of “overall asthma 
control”, which expanded the previous understanding 
of asthma control to emphasize the equal importance of 
achieving current asthma control and reducing future 
risk (3). However, a number of surveys in China and 
other countries have revealed that the rate of asthma 
control in the real world is far below as proposed by the 
guidelines (4-9). Poorly controlled asthma was shown to 
seriously affect the daily life, work and school of patients, 
and was associated with recurrent asthma exacerbations, 
unscheduled hospital visits and stay, and impaired lung 
functions, which eventually lead to increased treatment 
cost, lost productivity, as well as heavy social and economic 
burden (4-9). Therefore, with the updated understanding, 
efforts  to improve the current pattern of asthma 
management and to reinforce the treatment strategies will 
have a long way to go for better outcomes of overall asthma 
control. In this regard, the Asthma Workgroup of Chinese 
Thoracic Society convened a panel meeting of experts in 
the related fields, which formed the following consensus. 
In order to guide clinical practicing, the present consensus 
was developed with reference to related guidelines and 
consensus documents published elsewhere, in particular, the 

important papers on asthma control that appeared in the 
recent years. 

Definition of overall asthma control

Overall asthma control is proposed to include two aspects: 
(I) achieving current control, as characterized by no or few 
symptoms (≤2 times in a week), no or little need (≤2 times 
in a week) for reliever medications (such as inhaled short-
acting β2-agonists), normal or nearly normal lung functions, 
and no limitations in daily activities; and (II) reduced future 
risks, as reflected by absence of unstable or worsening 
asthma symptoms, no asthma exacerbations, no persistent 
decline in lung function, and no adverse reactions related to 
long-term medications (10).

Overall asthma control is assessed by both the level 
of asthma control and future risks. The levels of asthma 
control, based on the patient’s symptoms and pulmonary 
function in the previous 4 weeks, are rated as “controlled”, 
“partially controlled”, or “uncontrolled” (Table 1). The 
future risks are evaluated in terms of asthma exacerbations, 
unstable disease, decline in lung function, and drug-
related adverse reactions. Thereby, overall asthma control 
emphasizes on the relationship between future risks and 
current control (10). 

Relationship between current asthma control 
and future risks

Evidence has accumulated in successfully preventing and 
reducing the future risks of several chronic diseases such 
as hypertension and diabetes mellitus (11-13). Asthma as a 
chronic disease should be managed with focus not only on 
achieving current control, but also on reducing the risks of 
unstable asthma and acute exacerbations in the future. In the 
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GOAL (Gaining Optimal Asthma controL) study, patients 
who had achieved ‘total control’ and ‘well control’ of asthma 
in the study phase I continued to achieve their asthma 
control status in >90% and ~80%, respectively, of the 
duration in study phase II (14). A global multi-center clinical 
trial, which incorporated six major strategies of Single 
inhaler Maintenance And Reliever Therapy (SMART) 
and used Asthma Control Questionnaire (ACQ)-5  
to evaluate asthma control, revealed that ~75% of the 
patients who had achieved control or partial control would 
maintain their asthma control levels years later, and that 
only 6% of the controlled asthma would be likely to revert 
back to uncontrolled status in the future (10).

The relationship between current control level and 
future risk is complicated because of multiple influencing 
factors. A lot more well-designed clinical trials are needed 
to elucidate on how to achieve an all-round reduction of 
future asthma risk, so as to provide further evidence for 
clinical practice. So far, factors known to be related to 
future risk of asthma include:

(I)	 Asthma exacerbations. As shown in a five-year follow-up  
study, decline in lung function was not apparent 
among asthma patients with no exacerbations 
who were either on inhaled glucocorticosteroids 
(hereinafter referred to as steroids) or on placebo; in 
contrast, among those who had experienced one or 
more exacerbations and were on placebo, there was a 
mean reduction by 7% in forced expiratory volume 
in 1 second (FEV1), which was significantly greater as 
compared with asthma patients with no exacerbations. 
These findings suggested that occurrence of asthma 
exacerbations may accelerate lung function decline (15).

(II)	 Level of FEV1. A baseline FEV1 level can predict the 
frequency of future asthma exacerbations. Asthma 
patients with a lower baseline FEV1 level tend to 
have a higher frequency of asthma exacerbations in 

the future (16,17).
(III)	 Current asthma control. The clinical characteristics 

(daytime symptoms, limitation of activities, night-
time symptoms, and “as-needed” use of reliever 
medications) adopted in GINA classification of 
asthma control level are the most valuable predictors 
of future risk. A good correlation between the scores 
of ACQ-5 or Asthma Control Test (ACT) and the 
GINA asthma control levels (controlled, partially 
controlled and uncontrolled) has been shown (18,19).

(IV)	 Exposure to tobacco smoke. Currently smoking 
asthma patients are less likely to achieve a successful 
control. Tobacco smoke exposure is the most 
important modifiable factor that can be controlled 
to reduce future risk of asthma (2).

(V)	 Infections. Wheezing in children is typically 
associated with respiratory viral infections. 
Respiratory infection with syncytial virus may lead 
to refractory asthma. Infections with Aspergillus, 
Mycoplasma pneumoniae, and Chlamydia infection 
may have a role in adult asthma (2). A recent large-
scale retrospective study revealed that influenza 
virus remains the first leading trigger of asthma 
exacerbations (20).

(VI)	 High-dose asthma medications. The need for high-
dose inhaled steroids and/or LABAs in asthma 
patients are frequently predictive of poor control or 
future risk of asthma (2).

Assessment and monitoring

Proper assessment of asthma control and monitoring of 
the disease severity are clinically critical for prevention and 
treatment of asthma (2).

(I)	 Asthma symptom assessment. Clinically, certain 
questionnaires such as ACT (Appendix 1) and 

Table 1 Levels of asthma control

Characteristics Controlled* Partially controlled† Uncontrolled

Daytime symptoms None or ≤2 episodes/week >2 episodes/week so rated when at 

least 3 of the items 

below “Partially 

controlled” are 

met in any week.

Limitations of activities None Yes

Night-time symptoms or awakening None Yes

Need for reliever medications None or ≤2 times/week >2 times/week

Pulmonary function  (PEF or FEV1) Normal <80% predicted or personal best (if known)

*So rated when all items below are met; †so rated when 1 or 2 of the items below are met in any week; PEF, peak expiratory flow; 

FEV1, forced expiratory volume in 1 second.
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ACQ (Appendix 2) are commonly used to assess 
the control of asthma symptoms. Owing to 
satisfactory operability and clinical practicality, 
these questionnaires are suitable for use at primary 
healthcare institutions or in clinical trials.

(II)	 Pulmonary function tests. Pulmonary function tests 
can be helpful to determine the severity, reversibility 
and variation of airflow limitation, thereby providing 
evidence for the diagnosis of asthma and assessment 
of asthma control. Typically, a post-bronchodilator 
(e.g., 200-400 μg salbutamol) improvement in 
FEV1 ≥12% and ≥200 mL is diagnostic of asthma. 
However, most asthma patients will not exhibit such 
reversibility of airflow limitation at each assessment, 
particularly those who are on treatment. Peak flow 
meter are inexpensive, portable devices ideal to 
use in home settings for day-to-day monitoring of 
airflow limitation. A diurnal variation of ≥20% in 
peak expiratory flow (PEF) may help determine the 
diagnosis of asthma and worsening of the disease. 
Nevertheless, measurement of PEF by no means can 
be a perfect substitute for spirometry (e.g., FEV1), as 
it either overestimates or underestimates the severity 
of airflow limitation, especially when the condition 
is worsening.

(III)	 Airway inflammatory markers: Airway inflammation 
correlates closely with acute exacerbation and 
relapse of asthma. While the existing assessment 
systems of asthma control rely intensively on 
clinical indicators, it would be important to 
consider including airway inflammatory markers 
in these systems. The airway inflammation in 
asthmatics can be evaluated in many ways, such 
as measurement of airway hyperresponsiveness, 
induced sputum cytology, exhaled nitric oxide 
and breath condensate. However, owing to the 
methodological diversity, operational complexity 
and unsatisfactory reproducibility among these 
tests, technical improvements are further required 
before their widespread use in clinical practice. 
Recent literature has shown significant inconsistency 
between clinical indicators and airway inflammatory 
markers in patients with asthma, as reflected by 
earlier improvement in clinical indicators than in 
inflammatory markers among nearly one-third of 
the patients. Nevertheless, many studies so far have 
confirmed that detection of airway inflammatory 
markers can benefit asthma patients not only in 

assessing and monitoring current asthma control, 
but also in predicting future risk.

Achieving overall asthma control

The goal of asthma treatment and management is to achieve 
“overall asthma control”. Towards this goal, the approach of 
assessment, treatment and monitoring of asthma as proposed 
by GINA and Chinese Guideline for Prevention and 
Management of Bronchial Asthma should be followed (1,2).

(I)	 Proper assessment of asthma control: the levels of 
asthma control are rated as “controlled,” “partially 
controlled,” and “uncontrolled” based on the 
classification criteria for asthma control. Treatment 
steps should then be determined according to the 
specific asthma control level in the patients to 
achieve the goal of overall asthma control.

(II)	 Selection of treatment regimens: initial treatment 
regimen for asthma should be selected (Steps 1 
through 5) based on assessment of disease severity 
(intermittent, mild persistent, moderate persistent 
and severe persistent asthma). During treatment, 
patients should be assessed repeatedly for level of 
asthma control with which the current treatment 
step is escalated or de-escalated accordingly. Except 
for those with intermittent asthma, all patients 
should be given long-term inhaled steroids; for 
severe cases, the inhaled steroids should be given in 
combination with other drugs (Table 2).

For patients whose symptoms are obviously 
uncontrolled, treatment should be started at 
Step 3; for those with uncontrolled asthma 
and poor lung function (post-bronchodilator 
FEV1 <80% predicted),  at Step 4. Current 
guidelines recommend a combination of inhaled 
corticosteroids (ICS) plus long-acting β2-agonist 
(LABA) as the first-line choice of initial treatment 
for patients with moderate to severe asthma (1,2). 
Budesonide/formoterol and fluticasone/salmeterol 
are presently the common ICS/LABA combinations 
used for initial maintenance therapy of moderate to 
severe asthma, given in recommended daily doses 
of 640/18 and 500/100 μg, respectively.

According to GINA, combination inhalers 
containing formoterol and budesonide can be 
used for both maintenance and rescue. Such a 
combination therapy has been demonstrated to 
contribute to enhanced protection from asthma 
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exacerbations and provide improvements in asthma 
control at relatively low doses of steroids in adult 
and adolescent patients with asthma (Evidence A) (2).  
Furthermore, it was also found that the use of a 
combination inhaler containing a rapid and long-
lasting β2 agonist (formoterol) plus an inhaled 
steroid (budesonide) as maintenance and rescue 
is effective in maintaining a high level of asthma 
control and reduces exacerbations requiring systemic 
glucocorticosteroids and and hospitalizations 
(Evidence A) (2). Given these, the guidelines 
propose a new treatment strategy, the Single inhaler 
Maintenance and Reliever Therapy (SMART), 
which involves the ICS/LABA combination for both 
maintenance and relief. A number of clinical studies 
have shown that, compared with other treatments, 
the use of a combination inhaler containing 
formoterol and budesonide as a SMART strategy 
may contribute to asthma control and a significant 
reduction in future risk of asthma among majority of 
patients, and ultimately help to achieve the overall 
asthma control (21-25).

(III)	 Monitoring and maintaining asthma control. 
Down-stepping of the treatment may be considered 
only if asthma control has been achieved and 
maintained for at least 3 months. The severity of 
asthma should be closely monitored when stepping 
down the treatment; step up the treatment in 
response to worsening control (partially controlled 
or uncontrolled) until asthma control is achieved once 

again. De-escalation in the therapy is to establish 
the lowest step and dose of treatment to minimize 
drug-related adverse effects and medical cost (1,2). 
In patients who have achieved and maintained 
asthma control for 3 months on common ICS/LABA  
combination inhalers containing budesonide/
formoterol or salmeterol/fluticasone and starting 
with an initial maintenance dose of 640/18 μg  
(budesonide/formoterol 160/4.5 μg, 2 puffs per 
time, twice daily) or 500/100 μg, respectively, 
the recommended daily dose for the immediately 
down-stepped maintenance therapy is 320/9 or 
200/100 μg, respectively. Thereafter, for patients 
who continue to remain their asthma control status 
for at least 3 more months, consider single use of 
ICS alone in current dose. If the patient’s asthma 
remains controlled on ICS monotherapy for at 
least 3 more months, consider titrating ICS to the 
minimum dose required to maintain control. In 
individual patients, ICS may be stopped but their 
condition should be closely monitored so that the 
treatment is resumed when necessary. 

Importance of patient management in improving 
asthma control 

Asthma is a chronic disease that constitutes significant 
impact on patients, their family and the society. Good 
patient management may help achieve complete control of 
asthma. Owing to the disparities in culture and healthcare 

Table 2 Control-based approach to the management of asthma

← Reduce Treatment steps Increase →

Step 1 Step 2 Step 3 Step 4 Step 5

Asthma education and environmental control

As needed  

short-acting  

β2-agonist

Select one Select one Medium- or high-dose 

ICS plus one or more

Add either or both

Low-dose ICS Low-dose ICS plus LABA Medium- or high-dose 

ICS plus LABA

Oral glucocorticosteroid 

(lowest dose)

Leukotriene modifier Medium- or high-dose ICS Leukotriene modifier Anti-immunoglobulin E 

therapy

Low-dose ICS plus  

leukotriene modifier

Sustained-release 

theophylline

Low-dose ICS plus  

sustained-release theophylline

ICS, inhaled corticosteroid; LABA, long-acting β2-agonist.
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systems, the implementation of asthma management can 
vary from country to country, but typically involves five 
aspects as follows (1,2):

(I)	 Patient education. Medical education on asthma 
can help patients recognize early symptoms of 
asthma and minimize misunderstandings about the 
disease and treatment, so that they can seek timely 
medical attention. Patient education also helps 
establish a close partnership between healthcare 
workers and patients (and their family members) 
which will enable “guided self-management” of 
asthma. Obviously, asthma education is a long-
term ongoing project that requires repetition, 
reinforcement, regular updates and perseverance.

(II)	 Monitoring asthma by integrating evaluation of 
symptoms and measurement of lung function. 
The shortened 5-questioned ACQ (ACQ-5) 
is commonly used in clinical research settings. 
Pulmonary function test can provide objective 
monitoring of asthma severity and patient response 
to therapy, thereby avoiding inadequate treatment 
due to underestimation of asthma symptoms by 
individual patients or healthcare providers. PEF 
monitoring is an easy-to-use procedure most 
commonly used for simple evaluation of the 
pulmonary function. Patients are advised to take 
home-monitoring of their PEF twice daily early 
during the treatment of asthma, and may reduce 
the frequency of PEF measurement when asthma 
control is achieved. Long-term PEF monitoring on 
a regular basis should be recommended particularly 
for patients who have ever been hospitalized 
for asthma or with poor perception of airflow 
limitation, in order to help them recognize early 
symptoms and avert the risk of fatal asthma attacks.

(III)	 Identifying and avoiding exposure to risk factors. 
A variety of environmental factors, including 
allergens, pollutants, food and drugs, may be 
involved in the onset of asthma or triggering an 
exacerbation. Patients and their family should be 
educated on how to identify these risk factors, and 
how these factors intersect with the development 
of asthma; they should be helped with effective 
measures to avoid exposure to risk factors. 

(IV)	 Planning for long-term management based 
on regular follow-up consultations. Prompt 
adjustment of asthma medication is needed 
according to the control level; the patient’s inhaler 

device techniques also need corrections and re-
checking by physicians. All these rely on patient-
physician interactions during routine follow-up 
consultations. At these visits, the patient’s questions 
are discussed, and any problems with asthma and 
its initial treatment are reviewed.

(V)	 Planning the prevention of acute exacerbations. 
Prevention against acute asthma attacks requires 
collaborative efforts from patients and healthcare 
workers. Firstly, patients should be encouraged to 
have long-term monitoring of asthma and stay on 
adequate medications. Secondly, patients should be 
educated on how to identify a worsening of their 
condition as early as possible. In this regard, the 
importance of pulmonary function testing should 
be particularly underlined, since a decline in lung 
function (typically as reflected by PEF) may precede 
any uncomfortable symptoms, and therefore 
prompt the patient to see a doctor earlier. Patients 
with acute exacerbations should be encouraged 
to seek medical attention quickly at healthcare 
institutions they usually visit. Those at high risk of 
asthma-related death require urgent care and closer 
attention. Those who have recovered from an 
asthma exacerbation should be advised to stay on 
regular and adequate maintenance treatment and 
avoid risk factors to prevent relapse.

Directions for future research

Although many clinical trials have shown that ICS/LABA-
based treatment regimens can result in favorable clinical 
control and reduced future risks, the rates of asthma control 
in the real world are much lower than expected. Many factors 
may account for this, including poor patient compliance, 
inadequate treatment, heterogeneity in manifestations of 
asthma, and the yet incompletely understood pathogenesis of 
asthma. There is thus a dire need for perseverant insight with 
more basic research and clinical studies towards improving 
asthma control. For instance, a series of studies on airway 
remodeling and relevant therapeutic targets are on-going; 
in-depth studies on neutrophilic asthma, individualized 
treatment strategies and bronchial thermoplasty are expected 
to offer new promises for asthma control.
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Appendix 1

Asthma Control Test™ (ACT)
(I)	 In the past 4 weeks, how much of the time did your asthma keep you from getting as much done at work, 

school, or home?
(i)	 All of the time 
(ii)	 Most of the time 
(iii)	 Some of the time 
(iv)	 A little of the time 
(v)	 None of the time 

(II)	 During the past 4 weeks, how often have you had shortness of breath?
(i)	 More than once a day 
(ii)	 Once a day 
(iii)	 Three to 6 times a week 
(iv)	 Once or twice a week 
(v)	 Not at all

(III)	 During the past 4 weeks, how often did your asthma symptoms (wheezing, coughing, shortness of breath, 
chest tightness, or pain) wake you up at night or earlier than usual in the morning?
(i)	 Four or more nights a week 
(ii)	 Two to 3 nights a week 
(iii)	 Once a week 
(iv)	 Once or twice 
(v)	 Not at all

(IV)	 During the past 4 weeks, how often have you used your rescue medication (such as Albuterol)? 
(i)	 Three or more times per day 
(ii)	 One or 2 times per day 
(iii)	 Two or 3 times per week 
(iv)	 Once a week or less 
(v)	 Not at all 

(V)	 How would you rate your asthma control during the past 4 weeks?
(i)	 Not controlled at all
(ii)	 Poorly controlled 
(iii)	 Somewhat controlled
(iv)	 Well controlled
(v)	 Completely controlled

A total point value of 25 means completely controlled; 20-24, well controlled; and <20, not well controlled.

Appendix 2

Asthma Control Questionnaire 5-item version (ACQ-5)
(I)	 On average, during the past week, how often were you woken up by your asthma during the night?

(i)	 Never
(ii)	 Hardly ever 
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(iii)	 A few times 
(iv)	 Several times 
(v)	 Many times 
(vi)	 A great many times 
(vii)	 Unable to sleep because of asthma

(II)	 On average, during the past week, how bad were your asthma symptoms when you woke up in the morning?
(i)	 No symptoms 
(ii)	 Very mild symptoms 
(iii)	 Mild symptoms 
(iv)	 Moderate symptoms 
(v)	 Quite severe symptoms 
(vi)	 Severe symptoms 
(vii)	 Very severe symptoms

(III)	 In general, during the past week, how limited were you in your activities because of your asthma?
(i)	 Not limited at all 
(ii)	 Very slightly limited 
(iii)	 Slightly limited 
(iv)	 Moderately limited 
(v)	 Very limited 
(vi)	 Extremely limited 
(vii)	 Totally limited

(IV)	 In general, during the past week, how much shortness of breath did you experience because of your asthma?
(i)	 None 
(ii)	 Very little 
(iii)	 Little 
(iv)	 Moderate amount 
(v)	 Quite a lot 
(vi)	 A great deal 
(vii)	 Very great deal

(V)	 In general, during the past week, how much of the time did you wheeze?
(i)	 Not at all 
(ii)	 Hardly any of the time 
(iii)	 A little of the time 
(iv)	 Some of the time 
(v)	 Lot of the time 
(vi)	 Most of the time 
(vii)	 All the time 

An average score of <0.75 means completely controlled; 0.75-1.5, well controlled; and >1.5, uncontrolled.


