
G U I D E L I N E

Bronchial asthma (hereinafter referred to as asthma) is one of 
common chronic respiratory diseases, and its global prevalence 
has been on the rise over the recent years. Clinical studies and 
practices show that standardized diagnosis and treatment, plus 
practically effective management, are important to achieve better 
asthma control and quality of life. The Asthma Workgroup, Chinese 
Thoracic Society, revised the Chinese Guidelines for Prevention 
and Treatment of Bronchial Asthma (hereinafter referred to as 
the Guidelines) twice, in 2003 and 2008. Overall, the Guidelines 
contributed substantially to the progress of prevention and 
treatment of bronchial asthma in China. However, owing to a variety 
of factors (such as shortage in measurement devices and asthma 
medications, under-developed system of medical education) in 
primary health-care institutions, the Guidelines have not been well 
adapted and fully implemented in these settings which are believed 
to be the vanguards in asthma prevention and treatment. In this 
regard, there is a dire need to release a primary health care version of 
these Guidelines which are well compatible with specific practices at 
community-level medical settings in China. 

The Asthma Workgroup, Chinese Thoracic Society, in 
collaboration with the CMA Society of General Practitioners, 
has convened a panel of experts in related fields to discuss and 
develop a version of the Guideline for primary health care 
professionals (Primary Health Care Version) with the aim to 
standardize the diagnosis and treatment of asthma and to raise 
the awareness of asthma prevention in the community level.

1 Definition of asthma 

Bronchial asthma is a chronic inflammatory disease of the 
air ways, which is associated with the development and 

progression of airway hyperresponsiveness (AHR). Asthma 
results from a combination of genetic and environmental factors. 
Clinically, it is characterized by recurrent attacks of wheezing, 
shortness of breath, chest tightness and coughs, which frequently 
occur and aggravate at night or in the morning. In most patients, 
asthma can be controlled on medications.

2 Diagnosis

2.1 Diagnostic criteria

(I) Patient complaints of recurrent wheezing, shortness of breath, 
chest tightness and coughs, which are frequently associated with 
exposure to allergens, cold air, physical or chemical triggers, and 
with upper airway infections or physical exertion;
(II) Scattered or diffuse wheezing , typically during the 
expiratory phase, heard over the both lungs;
(III) These signs and symptoms may resolve spontaneously or 
with treatment;
(IV) Other causes of wheezing, shortness of breath, chest 
tightness, and coughs are excluded;
(V) In patients with atypical clinical presentations (e.g., no 
symptoms or signs of wheezing), the diagnosis of asthma can 
be made based on any of the following: (i) peak expiratory flow 
(PEF) with a diurnal variation ≥20% as determined by a mini 
peak flow meter (see Appendix 1); or (ii) bronchial provocation 
test with a change of ≥12% and ≥200 mL in forced expiratory 
volume in 1 second (FEV1) (see Appendix 2).

Any subject who meets criteria items 1 through 4 or criteria 
items 4 plus 5 may be diagnosed with bronchial asthma.

2.2 Clinical stages of asthma

(I) Acute exacerbation of asthma;
Acute exacerbation of asthma is defined as a sudden attack of 

symptoms including wheezing, shortness of breath, chest distress 
and cough, or an aggravation of the pre-existing conditions, 
commonly associated with dyspnea and characterized by 
reduced expiratory flow. These events are often triggered by 
exposure to allergens or irritants, or respiratory infections.
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(II) Chronic persistent asthma;
Chronic persistent asthma is defined as the stage when subjects 

experience symptoms (e.g., wheezing, shortness of breath, chest 
tightness, and coughs) of varied frequency and/or severity each week.
(III) Clinical remission of asthma;

Clinical remission of asthma is defined as resolution of the 
signs and symptoms either spontaneously or after treatment, 
with a pulmonary function that has been restored to the levels 
before exacerbation and maintained for at least 3 months.

2.3 Assessment of asthma

(I) Levels of asthma control (Table 1).
(II) Severity of asthma exacerbations: an episode of acute 
exacerbation varies in severity. In some cases, the disease 
can gradually worsen over several hours or a couple of days, 
whereas in severe cases, an acute exacerbation can become 
life-threatening within minutes. In order to provide a prompt 

and effective therapy, the asthma severity should therefore be 
properly assessed in each individual case (Table 2). 

2.4 Additional tests

(I) Pulmonary function tests: (i) Measurement of pulmonary 
ventilation: this test is considered as one of the most useful tests 
in confirming the diagnosis of asthma and assessing the level of 
asthma control, recommended for use in hospitals or institutions 
where such a test is available; (ii) Measurement of variation in 
PEF: this test is used to confirm the diagnosis of asthma and 
assess the level of asthma control in patients with atypical asthma 
(Appendix 1). Variation in diurnal PEF can be determined with 
a mini peak flow meter; (iii) Bronchial provocation test: this test 
is used to determine the presence of airway hyperresponsiveness. 
It is recommendable that patients with atypical presentations be 
referred to hospitals or institutions where bronchial provocation 
test is available, so as to confirm the diagnosis of asthma; 

Table 1. Levels of asthma control.

Characteristics Controlled* Partially controlled† Uncontrolled‡

Daytime symptoms None or ≤2 episodes/week >2 episodes/week >2 episodes/week

Limitations of activities None Yes Yes

Night-time symptoms or awakening None Yes Yes

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

Pulmonary function
 (PEF or FEV1)

Normal or ≥80% predicted  
or personal best (if known)

<80% predicted  
or personal best (if known)

<80% predicted  
or personal best (if known)

Acute exacerbations None ≥ One/year One in any week
*, so rated when all items below are met; †, so rated when 1 or 2 of the items below are met in any week; ‡, so rated when at least 3 of the items 
below are met in any week. 

Table 2. Severity classification of asthma exacerbations.

Clinical features Mild Moderate Severe Respiratory arrest imminent

Breathless When walking or going  
up a flight of stairs

On minimal exertion At rest –

Body position Can lie down Prefers sitting Hunched forward –

Speech Speaks in sentences Speaks in phrases Speaks in words Unable to speak

Alertness May be agitated Sometimes agitated Usually agitated Drowsy or confused

Sweating None Yes Sweats profusely –

Respiratory rate Slightly increased Increased Often >30/min –

Laboring of accessory 
muscles and suprasternal 
retractions

Usually not Usually Frequent Paradoxical 
thoracoabdominal 
movements

Wheeze Moderate; usually only  
end-expiratory

Loud; throughout 
exhalation

Loud; throughout 
inhalation and 
exhalation

Weakened or absent

Note: a classification of severity can be indicated when several but not necessarily all of the clinical features are met.



Journal of Thoracic Disease, Vol 5, No 5 October 2013 669

(iv) Bronchodilation test: this test is used to determine the 
reversibility of airflow obstruction, which supports the diagnosis 
of asthma (Appendix 2).
(II) Skin prick test: sensitization to allergens among asthmatic 
patients can be confirmed by skin prick tests. The test can be 
used to identify the risk factors responsible for the development 
and exacerbation of asthma and to screen patients who might 
respond to specific immunotherapy.

2.5 Differential diagnosis

The differential diagnosis of asthma importantly includes primary 
left ventricular dysfunction, chronic obstructive pulmonary 
disease (COPD), and upper airway obstruction (Table 3). 
Other disorders include bronchiectasis, allergic granulomatosis 
(Churg-Strauss syndrome), and allergic bronchopulmonary 
aspergillosis (ABPA).

3 Common medications for asthma: a brief 
introduction

Asthma medications are typically divided into two major 
categories--the controllers and the relievers. The controller 
medications are agents that inhibit airway inflammation 
and prevent asthma attack, prescribed for long-term use on 
a daily basis. Inhaled corticosteroids (ICS) are the drugs of 
first-line choice in this category, whereas others may include 
leukotriene modif iers,  long-acting β2-agonists (only in 

combination with ICS), sustained-release theophyllines, and 
sodium cromoglycate. The reliever medications are prescribed 
for “as-needed” use, which may quickly relieve bronchospasm 
and wheezing. Inhaled rapid-acting β2-agonists are the first-
line treatment in this category, while other drugs may include 
systemic glucocorticoids, inhaled short-acting anticholinergics, 
theophyllines, and oral β2-agonists. Commonly prescribed 
asthma medications and their mechanism of action, dosage, 
and precautions associated with their use are presented in 
Table 4.

Additional treatments for asthma include antihistaminic 
and antiallergic agents as well as those used in traditional 
Chinese medicine. Oral administration of antihistaminic and 
antiallergic agents, such as ketotifen, loratadine and tranilast, 
offers antiallergic and mild antiasthmatic effects which may 
favor the treatment of allergic asthma. Drowsiness is one of the 
most common adverse reactions of these agents. Etiology-based 
recipes of traditional Chinese medicine may be attempted as 
they are effective in alleviating asthmatic symptoms for patients 
during the clinical remission. However, physicians and patients 
should be alerted against the so-called “ancestral arcanum” or 
“empirical formula” which is alleged as “radical treatment of 
asthma” and remains popular among Chinese folks. A majority 
of such recipes unscrupulously contain unknown doses of oral 
corticosteroids. Despite temporary efficacy, their use might 
hamper effective treatment of asthma, cause corticosteroid 
dependence and serious adverse reactions, and should be 
therefore rejected. 

Table 3. Differential diagnosis of asthma.

Differential diagnosis Asthma Left ventricular dysfunction COPD Upper airway obstruction

Difficulty breathing Episodic, paroxysmal,  
or expiratory

Paroxysmal,  
orthopneic

Wheezing,  
exertional dyspnea

Inspiratory

Other symptoms Dry cough,  
chest tightness

Palpitations,  
pink frothy sputum

Chronic cough,  
sputum

Depending on the causes  
of obstruction

Signs Mostly wheezing  
sounds

Wheezing sounds,  
extensive moist rales

Coexistence of dry  
and moist rales

Inspiratory stridor

History Exposure to allergens,  
family history in some  
patients

Hypertension  
or heart diseases

Long-term smoking,  
exposure to harmful gases

Foreign body aspiration

Imaging studies Nonspecific Pulmonary congestion,  
pulmonary edema, and 
enlarged heart shadow

Increased lung markings,  
which are rough and 
deranged; typical features 
of emphysema

Foreign body or tumor  
mass in the upper 
airways

Response to 
bronchodilators

Can be relieved quickly Temporary or no  
significant relief

Somehow relieved No obvious relief

Others None None None Foreign body or tumor  
seen on bronchoscopy



Chinese guideline for bronchial asthma670

Table 4. Common asthma medications.

Classes Pharmacological effects Names Usual doses Comments

Corticosteroids

Inhaled 
corticosteroids

They inhibit multiple 
aspects of airway 
inflammation, and 
reduce microvascular 
permeability and airway 
hyperresponsiveness.

Beclomethasone 
dipropionate

200-1,000 µg/d Strong topical anti-inflammatory 
effect and relatively milder general 
adverse reactions; long-term use may 
cause throat discomfort, hoarseness, 
and candidiasis; high doses may 
be associated with osteoporosis, 
hypertension, diabetes mellitus, 
suppression of hypothalamic–pituitary–
adrenal axis, obesity, cataracts, 
glaucoma, and skin ecchymosis; 
patients with co-morbidities, such 
as active tuberculosis, osteoporosis, 
glaucoma, diabetes mellitus, severe 
depression, or peptic ulcer, should be 
cautioned about these.

Budesonide 200-800 µg/d

Fluticasone 
propionate

125-500 µg/d

Ciclesonide 80-120 µg/d

Systemic steroids

Oral steroids Prednisone 30-40 mg/day,  
for 5-10 days

Systemic adverse reactions are more 
frequent and severe than those 
associated with inhaled preparations.Intravenous 

steroids
Methylprednisolone 24-32 mg/d

Hydrocortisone sodium 
succinate

100-200 mg IV drip, 
repeated in 4-6 h if 
necessary

Methylprednisolone 
sodium succinate

40-80 mg IV drip, 
repeated in 4-12 h if 
necessary

Dexamethasone 5-10 mg IV drip or 
bolus

Strong and long-lasting inhibitory effects 
on the pituitary and adrenal glands

II β2-agonists

Rapid-acting/ 
short-acting

By acting on the β2-
receptor on the surface 
of the airway smooth 
muscles and mast cells, 
they relax the airway 
smooth muscle, reduce 
the degranulation and 
mediator release of the 
mast cells and basophils, 
reduce microvascular 
permeability, increase 
the mucociliary motions, 
and thus relieve asthma 
symptoms.

Salbutamol aerosol 1-2 puffs each time,  
as needed

Avoid long-term regular use alone

Terbutaline aerosol 1-2 puffs each time,  
as needed

Rapid-acting/ 
long-acting

Formoterol dry-powder 
inhaler

1-2 puffs each time; 
no more than 8 puffs 
daily

Slow-acting/ 
short-acting

Salbutamol tablets 1-2 puffs tid or qid

Slow-acting/ 
long-acting

Salmeterol dry-powder 
inhaler

1 puff bid

Transdermal 
formulations

Tulobuterol patch 1 patch qid (0.5-2 mg)

Theophyllines

Oral use

Table 4 (continued)
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Table 4 (continued)

Classes Pharmacological effects Names Usual doses Comments

Normal tablets They relax bronchial 
smooth muscles,  
increase heart muscle 
contractility and 
efficiency, and increase 
renal blood flow.

Aminophylline 0.1-0.2 g tid For this class, the therapeutic plasma 
concentration is close to toxic 
concentration; concomitant use of 
Cimetidine, Quinolone, or Macrolides 
may interfere with the metabolism of 
theophylline, resulting in slow excretion 
and higher toxicity.

Doxofylline 0.1-0.2 g bid

Sustained-release 
tablets

Sustained-release 
theophylline tablets

0.2-0.4 g bid

Intravenous use Aminophylline 4-6 mg/kg loading 
dose, followed by 
0.5-0.8 mg/kg/h 
continuous infusion

Doxofylline 0.3 g qd

Anticholinergics

Short-acting By binding to the M3 
receptor on the airway 
smooth muscle, they 
relax the bronchi.

Ipratropium aerosol 20-60 µg (2-3 puffs) 
tid or qid

They can cause symptoms such as dry 
mouth; should be used with caution 
in early pregnancy or in patients 
with glaucoma or benign prostatic 
hypertrophy.

Ipratropium bromide 
nebulizer solution

0.25-0.5 mg (1-2 mL) 
tid or qid

Long-acting Tiotropium dry-powder 
inhaler

18 µg (1 inhalation) qd

Leukotriene 
modifiers

They can inhibit the 
release of cysteinyl 
leukotrienes by mast 
cells and eosinophils 
and thus alleviate their 
asthma-inducing and 
inflammatory effects.

Montelukast tablets 10 mg qd

4 Long-term maintenance therapy

4.1 Treatment goals

The goals of long-term treatment for asthma are to achieve 
and maintain symptom control; to maintain normal activity 
including physical exercise; to maintain a nearly normal 
pulmonary function; to prevent asthma exacerbations and 
adverse reactions related to asthma medications; and to reduce 
mortality associated with asthma.

4.2 Treatment strategies

(I) Selection of treatment regimens;
Selection of treatment regimens for asthma should be based 

on the assessment of disease severity and the level of control. 
Decision-making on asthma medications should take into 
consideration the efficacy and safety of drugs, and also their 
affordability and accessibility for the patient and health care 
institution. Personalized treatment and follow-up protocols should 
be established for each new case of asthma, in order to ensure 
follow-up and monitoring on a regular basis and to achieve good 
patient compliance. Timely adjustment to the treatment regimen 

would be needed along with the patient’s condition. The long-term 
treatment of asthma is divided into five steps (Table 5).
(II) Strategies for adjusting the treatment regimens;

For most patients newly diagnosed with mild asthma or 
not yet on medication, treatment should be started at Step 2.  
For those who are obviously symptomatic, start the treatment 
at Step 3 with low-dose ICS plus sustained-release theophylline 
as the recommended option, pending the use of low-dose ICS 
plus long-acting β2-agonists (preferably aerosols) or leukotriene 
modifiers to be considered in primary health care institutions 
where these medications are available. Similarly, moderate-to-high 
doses of ICS plus theophylline should be the first choice for Step 
4 treatment. ICSs are the main controller in Steps 2 to 5. In any 
step of treatment, reliever medications should be used as needed 
for a quick relief of asthma symptoms.
(III) When to step up and down the treatment regimen;

If asthma is not controlled on the current treatment regimen, 
step up until the asthma control is achieved. The efficacy and 
safety of the regimen containing lowest-dose oral corticosteroid 
plus oral sustained-release theophylline should be investigated 
in further clinical trials. In particular, long-term use of oral 
corticosteroids may cause general adverse effects that should 
warrant careful monitoring. 
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Stepping down of the treatment may be considered if asthma 
control has been achieved and maintained for at least 3 months. 
Recommendations for stepping down are as follows: (i) when 
moderate-to-high-dose ICS alone is being used, a 50% reduction 
in the dose could be attempted; (ii) when control is achieved at 
a low dose of ICS alone, the regimen could be switched to once-
daily dosing; (iii) when asthma is controlled with a combination 
of ICS and oral sustained-release theophylline , consider 
reducing the dose of ICS by approximately 50% while continuing 
the sustained-release theophylline. If asthma control has been 
maintained for 1 year with lowest dose of controller medications 
and no asthma symptoms have been reported, discontinuation 
of asthma medications may be considered.

5 Treatment of asthma exacerbations

5.1 Treatment goals

The treatment goals for asthma exacerbations are to relieve 
airflow obstruction, resolve symptoms, and improve hypoxia as 
soon as possible.

5.2 Treatment strategies

Removal of predisposing factors, relief of bronchospasm and 
asthma symptoms, correction of hypoxia, sufficient and proper 
use of systemic corticosteroids.

5.3 Managing asthma exacerbations

(I) Confirming the diagnosis and assessing the severity: on 
presentation of a suspected patient, a medical history should 

be taken, physical examination performed, and PEF and pulse 
oxygen saturation measured, to establish a definitive diagnosis 
and assess the severity of the exacerbation. Remove or avoid any 
predisposing factors that could be identified as soon as possible, 
including a polluted environment, allergen exposure, or use of 
nonsteroidal anti-inflammatory drugs. Any active infections 
should be effectively controlled.
(II) Medications: the following aspects should be emphasized: 
(i) For patients recently not on theophylline, a load dose  
(4-6 mg/kg) of theophylline could be administered first by 
slow intravenous injection over a duration of more than 20 
min, followed by intravenous dripping of a maintenance dose  
(0.6-0.8 mg/kg–1/h–1); for patients who have experienced 
adverse reactions related to theophylline, doxofylline (0.2 g/12 h  
IV or 0.3 g/d IV gtt) could be use alternatively because it has 
a better safety profile. (ii) Recommended glucocorticoids 
for systemic use include hydrocortisone sodium succinate, 
p red n i so n e,  p red n i sol o n e,  an d  m et hy l p red n i sol o n e. 
Dexamethasone is usually not recommended because of 
its long-lasting actions and potent inhibitory effects on the 
hypothalamic–pituitary–adrenal axis, but can be considered 
when and where other systemic glucocorticoids are not available. 
Patients with mild asthma can be given oral prednisone or 
prednisolone (0.5-1 mg/kg–1/d–1). For those are currently on or 
have recently discontinued oral glucocorticoids, a switch from 
oral to intravenous administration should be considered. In these 
patients, hydrocortisone sodium succinate (10 mg/kg–1/d–1, 
calculated as hydrocortisone equivalent), methylprednisolone 
(40-80 mg/d given in divided doses), or dexamethasone  
(0.1-0.2 mg/kg–1/d–1) can be administered. In some patients, oral 
medications could be sequentially administered for a treatment 
course of 5 to 7 days after asthma control has been achieved. (iii) 

Table 5. 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 rapid-acting  
β2-agonist

As needed rapid-acting  
β2-agonist

Controller options Select one Select one Medium- or high-dose 
ICS plus one or more

Add either or both

Low-dose ICS Low-dose ICS plus sustained-
release theophylline

Sustained-release 
theophylline

Oral glucocorticosteroid 
(lowest dose)

Sustained-release 
theophylline

Low-dose ICS plus  
LABA (aerosol) 

LABA (aerosol) Sustained-release 
theophylline

Medium- or high-dose ICS Leukotriene modifier

Low-dose ICS plus leukotriene 
modifier

ICS, inhaled corticosteroid; LABA, long-acting β2-agonist.
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Combination of inhaled β2-agonists and anticholinergics may 
produce more favorable bronchodilatory effects. Generally, the 
recommended combination is inhalation of salbutamol 2.5 mg 
or terbutaline 5 mg plus ipratropium bromide 0.25 mg, delivered 
every 6 to 8 h.
(III) Criteria for referral to a higher level hospital: (i) Mild 
to moderate exacerbation with poor treatment response or 
even worsening of the condition despite above-mentioned 
medications for at least 24 h; (ii) critical cases of moderate 
exacerbations, in particular, patients with high risk of asthma-
related death; and (iii) severe or extremely severe episode of 
asthma exacerbation as classified at initial severity assessment. 
Patients who meet criteria (ii) or (iii) should be given emergency 
treatment before they can be transferred to a higher level 
hospital immediately after their condition becomes stable. En 
route, accessibility to first-aid measures such as oxygen supply, 
intravenous access, and endotracheal intubation should be 
guaranteed.
(IV) Treatment algorithm for asthma exacerbations: see Figure 1.

6 Prevention and health management of asthma

6.1 Goals

The goals for prevention and health management of asthma 
are to help patients identify and avoid risk factors related 
to development and progression of asthma, improve their 
awareness and capacity of self-care, modify their lifestyles, 
prevent asthma exacerbation, enhance their compliance 
and adherence to medical advices, achieve and maintain 
asthma control, and reduce future risks associated with their 
condition. Community-based asthma education programs are 
complementary to hospital-based medical services. Prevention 
and health-caring of asthma at the community level should 
be integrated with the treatment and diagnosis provided by 
general practitioners.

6.2 Establishing a partnership between patients and physicians

A personalized treatment protocol, which covers self-monitoring, 
should be tailored for each patient. A good patient-physician 
partnership would facilitate communication and medical 
education, and would engage the patients in management and 
control of asthma under physician’s instructions. 

6.3 Reducing risk factors

Patients should be instructed to avoid or reduce exposure to 
indoor or outdoor allergens, offending viruses, pollutants, 
tobacco smoke or certain drugs, so as to prevent onset or 
worsening of asthma.

6.4 Long-term management

Over the long-term follow-up, level of asthma control in patients 
should be assessed according to the criteria stated above. In all 
patients, asthma control should be achieved and maintained by 
escalating or de-escalating to proper treatment steps. Down-
stepping of treatment regimens may be considered only after 
maintenance of asthma control for at least 3 months. Consider 
stepping-up for failed control of asthma or onset of acute 
exacerbation until asthma control is achieved. 

A follow-up visit is generally scheduled every 1 to 3 months 
for patients even though with achieved asthma control; but 
for those who have a recent exacerbation, every 2 to 4 weeks. 
During the visits, data on home PEF measurement and symptom 
records, acquired skills for inhalation, risk factors, and the 
level of asthma control should be collected. Patients should 
be encouraged to keep an asthma diary which includes daily 
symptoms, twice-daily measurements of PEF, and outcomes 
of asthma control test (ACT) which is performed once every 
4 weeks. In addition, the patients should be followed up for 
maintenance of asthma control, prompt adjustment of treatment 
regimens and the need to reduce dosing of controllers (Figure 2).
(I) ACT. ACT is a test which provides comprehensive evaluation 
of asthma control simply based on the total score of individual 
patient response to a 5-item questionnaire about asthma 
symptoms and quality of life (Figure 3). A score of 25 points 
indicates controlled asthma; 20 to 24, partially controlled; and 
19 or below, uncontrolled. The ACT is complementary to the 
pulmonary function test, and can be used for the self-assessment of 
asthma control level either completed at home or in a community 
survey. This measurement may help to achieve a better assessment 
of asthma control and improve the interaction between physicians 
and patients. It also provides reproducible objective parameters for 
long-term monitoring. Continuous monitoring of these parameters 
may be critical in adjusting the treatment regimen and determining 
the minimum treatment step that is sufficient to keep asthma under 
control, and hence at a lower medical cost. 
(II) Interpretation of PEF measurement. Normal (green zone): 
you are safe when PEF >80% of predicted value or your personal 
best, with a diurnal variation below 20%; Alert (yellow zone): 
you are at risk of asthma attack when PEF is between 60% and 
80% of predicted value or your personal best, with a diurnal 
variation between 20% and 30%. Danger (red zone): you need 
prompt medial aid or an immediate visit to the emergency 
department when PEF is below 60% of predicted value or your 
personal best.
(III) Asthma education. The basic component of asthma health 
management is to provide education on asthma for community 
dwellers and asthma patients. On a regular basis, continued 
medical education delivered to general practitioners and other 
health care providers at primary care settings needs to address 
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Diagnostic confirmation and initial assessment
History, physical examination (auscultation, use of accessory muscles, heart 
rate, respiratory rate), and additional examinations (PEF, oxygen saturation)

Initial treatment
Inhaled rapid-acting β2-agonist (usually aerosol, every 20 min)
Oxygen to achieve O2 saturation of >90% (95% in children)
Sedation is contraindicated

Reassessment
Physical examination, PEF, O2 saturation, and other tests as needed

Good response
v	 No dyspnea. No abnormalities on 

physical examination
v	 PEF >80% predicted/personal best
v	 Response sustained 3-4 h after last 

treatment

v	 Home treatment
v	 Continue inhaled β2-agonist: 2-4 

puffs/3-4 h
v	 Adjust or switch to the long-term 

treatment protocol

Incomplete response within 1 h
v	 Symptoms not improving
v	 Physical examination: mild signs
v	 PEF: 80% of predicted/personal 

best
v	 O2 saturation not improving

v	 Oxygen, if necessary
v	 Inhaled β2-agonist
v	 In combination with theophylline
v	 Systemic glucocorticosteroid; 

intravenous glucocorticosteroid 
should be used instead for 
patients who are using or 
have just stopped using 
glucocorticosteroid

Improved
v	 Significant relief in dyspnea; no 

abnormalities on physical examination
v	 PEF >80% predicted/personal best
v	 Response sustained 3-4 h after last 

treatment

Consider transfer to higher level hospital

Poor response within 1 h
v	 Symptoms not improved or slightly 

worsened
v	 Physical examination: moderate signs
v	 PEF: 60%-80% predicted
v	 O2 saturation not improving or even 

declined

v	 Hospital or intensive care unit admission
v	 Oxygen
v	 Inhaled β2-agonist + anticholinergic
v	 Intravenous glucocorticosteroid as soon 

as possible

Poor response
v	 Symptoms not improved or slightly 

worsened
v	 Physical examination: mild-to-moderate 

signs
v	 PEF: 70% predicted
v	 O2 saturation not improving or even 

declined

v	 Patients with severe and life-threatening 
asthma exacerbations

v	 Critical cases of moderate 
exacerbations, particularly those in high 
risk for asthma-related death

Figure 1. Algorithm for the management of mild and moderate asthma exacerbations.
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Evaluation of 
the asthma 

control level

Treatment to 
achieve good 

asthma control

Monitoring to 
maintain good 
asthma control

Figure 2. Long-term management of asthma.

Figure 3. Asthma control test. Step 1, Enter the score for each question in the right column. Step 2, Sum up the score. Step 3, Interpret the score. 25, 
completely controlled; 20-24, partially controlled; <24, not controlled.
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the topics on asthma care management and skills for physician-
patient interaction, so as to ensure the efficiency of physician-
initiated education for patients and their families. Ultimately, 
asthma education aims to render better understanding and 
knowledge of the disease, to improve health-caring, to increase 
patient satisfaction and their confidence, compliance, and  
self-management, as well as to reduce medical costs.

Asthma education should cover the following areas: (i) 
the goals of asthma treatment, namely, achieving effective and 
sustained asthma control by long-term standardized treatments; 
(ii) the etiology and underlying mechanism of asthma; (iii) 
avoidance of risk factors; (iv) long-term asthma treatment; (v) 
introduction of inhalers and instructions for manipulation; (vi) 
self-monitoring: how to keep and interpret an asthma diary (see 
Figure 4 for a sample sheet of asthma diary), including symptom 
scores, medication use, PEF measurements, and results of the 
ACT; (vii) signs of an impending attack, presentations of asthma, 
what to do and when to see a doctor; (viii) knowledge about 
asthma medications; (ix) how to assess asthma control levels and 
choose proper regimen based on self-monitoring; and (x) the 
role of mental factors in the development of asthma.

Asthma education is delivered in several modalities: (i) 
patient education at initial diagnosis—this is the most important 
because it marks the beginning of a partnership between the 
patient and physician. At this stage, asthma education should be 
individualized to a patient’s needs and cover the most elementary 

issues. First, the patient should be informed of the diagnosis, and 
enquired about and evaluated for their expectations of medical 
treatment. At the least, the first 6 topics of asthma education 
described above should be communicated to the patient. Follow-
up visits are scheduled and free educational materials delivered 
to the patient as well. (ii) Follow-up education and evaluation: all 
questions from the patients should be answered and the level of 
asthma control assessed during each follow-up visit. (iii) Group 
education, referring to asthma education events taking place on a 
regular basis at the community level, where face-to-face patient-
physician interviews as well as question-and-answer sessions 
are available. (iv) Self-education through free distribution of 
brochures on the prevention and treatment of asthma. (v) 
Mutual learning, as accessible in community-based asthma clubs 
and experience-sharing sessions.

All in all, asthma education is a long-term ongoing project 
which requires regular updates and perseverance. 

Appendix 1. Simple PEF measurement and 
calculation of diurnal variation

Procedure

Instruct patient to stand upright. Take several normal breaths, 
followed by a deep inspiration to achieve the total lung capacity. 
Place a simple peak flow meter into the mouth and exhale as 

Figure 4. A sample sheet of asthma diary.

Recording of symptoms and peak expiratory flow rate
Date

Mark a "√" when applied, and then record the number of times.
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hard and fast as possible to achieve the residual capacity. Record 
the reading of PEF value as indicated by the spirometer. The 
procedure should be repeated at least 3 times at an interval of 
5 to 10 min. Record the highest PEF of the three readings on 
the spirometer as the result of a PEF measurement. On a daily 
basis, PEF is measured twice, one in the morning and one at the 
bedtime. Diurnal variation in PEF is calculated after consecutive 
measuring for at least one week. 

Calculation

Diurnal variation of PEF = (Max - Min)/[(Max + Min)/2] × 
100%, where Max (or Min) denotes the greater (or smaller) PEF 
value measured on a given day.

Criteria for positive results: diurnal variation ≥20%

Clinical relevance

(I) A confirmed diagnosis in patients with atypical asthma can 
be determined when diurnal variation of PEF ≥20%.
(II) Evaluation of asthma severity: In many cases, asthma occurs 
or worsens at night or in the morning. Therefore, routine daily PEF 
measurements may help to reveal diurnal variations in PEF and 
allow for assessment of asthma severity. An increasing trend in PEF 
variation and/or a progressively decreasing trend in the PEF curve 
may indicate a risk of acute onset or asthma exacerbation.

Appendix 2. Bronchodilation test

Procedure

First ,  the patient undergoes measurement of  basel ine  
(pre-bronchodilator) FEV1 or PEF. Then the patient receives 
inhalation of 200 to 400 μg salbutamol or other rapid-acting  
β2-agonists via a metered-dose inhaler (MDI). The procedure is 
repeated at 15 to 20 min after inhalation to obtain the value of 
post-bronchodilator FEV1 (or PEF).

Calculation

Improvement in FEV1 (or PEF) = [post-bronchodilator FEV1 (or 
PEF) – pre-bronchodilator FEV1 (or PEF)]/[pre-bronchodilator 
FEV1 (or PEF)] ×100%

Criteria for positive results: improvement in FEV1 ≥12%  
and ≥200 mL. 

Clinical relevance

Bronchodilation test can be used to assess the reversibility 
of airflow limitation, confirm the diagnosis of asthma, and to 
evaluate the response to bronchodilator treatment.
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