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Abstract
Background: Optimal management of  asthma in resource limited settings is hindered by lack of  resources, making it dif-
ficult for health providers to adhere to international guidelines. The purpose of  this review is to identify steps for asthma 
diagnosis and management in resource limited settings. 
Methods: Review of  international asthma guidelines and other published studies on diagnosis and management of  asthma.
Results: We establish that clinical diagnosis of  asthma can be made if  recurrent respiratory symptoms especially current 
wheeze or wheeze in the last 12 months are present. Presence of  a trigger, other allergic diseases, personal or family history 
of  asthma; clinical improvement and increase in the peak flow and forced expiratory volume in one second of  ≥12% after 
salbutamol administration increases the likelihood of  asthma. At diagnosis severity grading, patient education, removal or 
reduction of  trigger should be done. Follow up 2-6 weeks and assessment of  control during therapy is essential. Therapy 
should be adjusted up or down depending on control levels. Patients should be instructed to increase the frequency of  their 
bronchodilators and/or steroids therapy when they start to experience worsening symptoms.
Conclusion: Good quality asthma care can be achieved in resource limited settings by use of  clinical data and simple tests.
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Case scenario
“A 24-year-old woman presents with shortness of  breath, wheez-
ing especially at night for four weeks. She has had to stop her job 
of  hawking fruits on the streets because of  these symptoms. Her 
symptoms are worsened by cold weather, wood smoke and dust. 
There are cockroaches in her house but she says these do not cause 
her any problems.
 
Prior to the onset of  these problems, she had never had any illness 
similar to this but reports recurrent nasal blockage and sneez-
ing in the morning and evening since childhood. Her mother had 
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asthma all her life and her 1 year old baby has prolonged and 
recurrent attacks of  cough. She has no other medical problems 
and her last normal menstrual period was two weeks ago.
 
Peak expiratory flow rate (PEFR) measurements are 200ml/
min and 320ml/min before and after administration of  salbuta-
mol. Part of  her spirometry results are as follows: pre-broncho-
dilator FEV1 = 2.8L (63% predicted) and post-bronchodilator 
FEV1 = 3.18 (84% predicted).
 
Introduction
Asthma is a common chronic disorder of  the airways 
that is characterized by variable and recurring symp-
toms, airflow obstruction, bronchial hyper-responsive-
ness, and an underlying inflammatory process.1 Global 
prevalence of  asthma is estimated at 10-20% of  adults.2 
In Uganda, a retrospective chart review found that one 
in six patients receiving care at the Mulago hospital 
chest clinic had asthma.3
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Asthma management should follow standardized guide-
lines in order to optimize outcomes. This is however 
often not easily achieved in resource limited settings 
(RLS). Firstly, in many cases no national asthma guide-
lines are present. Secondly, due to the limited range of  
diagnostics and pharmaceuticals present in these coun-
tries and the high cost of  chronic disease management, 
the already present international guidelines, that require 
these diagnostics and pharmaceuticals, cannot be easi-
ly adapted to local circumstances. As a result, there is 
great variability in asthma management in RLS. We have 
performed a critical review of  the international asthma 
guidelines and describe a simple step-by-step process 
of  diagnosing and managing asthma in RLS.
 
Clinical diagnosis of  asthma 
Patients presenting with recurrent symptoms of  wheeze, 
breathlessness, cough (especially at night/morning and/
or with exercise) and chest tightness should be evaluat-
ed for asthma.2,4-8.
 
Presence of  a specific trigger, other allergic diseases 
such as allergic rhinitis, a history of  improvement of  
symptoms following past use of  bronchodilator drugs 
(commonly salbutamol), personal or family history of  
asthma increase the likelihood of  asthma.2,4,9

Clinicians should always gather information regarding 
history of  wheeze, even if  the patient does not sponta-
neously mention this. It must be noted that equivalent 
words for wheeze may not exist in common language. 
Therefore, healthcare workers (HCWs) should use lo-
cally appropriate illustrative phrases and examples to be 

able to obtain an accurate history of  wheeze. Wheezing 
auscultated on chest examination further increases the 
possibility of  an asthma diagnosis. If  a wheeze is not 
present on normal quiet breathing, ask the patient to 
forcefully exhale, this may make the wheeze audible.
HCWs should however be aware that in severe forms 
of  asthma, the chest may be silent i.e. no breath sounds 
at all and no wheeze.
 
Asthma diagnostic tests 
The commonly available tests for asthma in RLS are the 
peak expiratory flow rate (PEFR) and spirometry. Both 
PEFR and spirometry are performed to demonstrate 
reversible airflow obstruction, the hallmark physiologi-
cal derangement in asthma. 
The PEFR meter measures the maximum flow rate 
generated during a forceful exhalation starting from full 
lung inflation (peak flow). On the other hand spirom-
etry also measures peak flow but also measures other 
lung ventilation parameters such as how much of  the 
air is expelled in the first one second (FEV1) and the 
total amount of  air that can be forcefully exhaled from 
the lungs after a full inspiration (forced vital capacity, 
FVC). It is more accurate and gives reproducible results 
than the PEFR meter.2

The first step is to demonstrate airflow obstruction. 
Airflow obstruction on a PEFR meter is present when 
the patient’s PEFR is less than his/her predicted flow 
according to age, sex, and height or his/her personal 
best for those with previous measurements (Fig 1).10 
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A short acting bronchodilator is administered and the 
PEFR is repeated after 15 minutes. An increase of  60ml 
or 20% in the PEFR represents reversible airflow ob-
struction.2 It must be noted however that PEFR is cur-
rently not recommended for asthma diagnosis by most 
international guidelines.2,4,11 However, PEFR provides 
additional objective evidence of  airflow obstruction in 
the absence of  spirometry.
 
When spirometry testing is done; the patient is tested to 
determine if  the ratio of  forced expiratory volume in 
the first second (FEV1) to forced vital capacity (FVC) 
is less than 0.70 (or less than the lower limit of  normal 
(LLN). After 10-15 minutes two doses of  a short acting 
bronchodilator, separated by one minute, are adminis-
tered. If  there is an improvement in FEV1 of  more than 
12% and 200ml, then reversible airflow obstruction is 
present.

If  spirometry is available it should be prioritized for 
diagnosis and monitoring done using the PEFR meas-
urement in order to reduce costs.
Other asthma tests include the provocation tests to 
demonstrate airway hyper responsiveness, allergy test-
ing and fraction of  exhaled Nitric oxide (FeNO) to 
demonstrate airway inflammation.
 
Differential diagnosis
HCWs should remember that symptoms and signs de-
scribed above can occur in disease states other than 
asthma12-14. Other diseases with asthma-like symptoms 
to consider before establishing diagnosis of  asthma in-
clude: chronic obstructive pulmonary disease (COPD), 
hyperventilation syndrome, congestive heart fail-
ure,pulmonary embolism, mechanical obstruction of  
the airways (such as occurs in tumours of  the lung), 
vocal cord dysfunction and cough secondary to drugs 
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Normal peak expiratory flow rate (PEFR)  values can be calculated according to the following 
formulae: For males PEF,L/minute=[3.95-(0.0151xAge(years)]x height (centimeters)10 For females 
PEF,L/minute=[2.93- (0.0072xAge(years)]x height (centimeters)10 Alternatively they can be read off 
directly from nomograms   (Fig 1)44 
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Figure 1: Peak Expiratory Flow Rate - normal values. For use with EU/EN 13826 PEF scale meters only.10



(e.g. angiotensin-converting enzyme (ACE) inhibitors).
 
The possibility of  a chronic respiratory infection such 
as tuberculosis (TB) should always be considered in 
high TB prevalence settings. We usually obtain sputum 
microscopy for TB and a chest x-ray as part of  initial 
asthma work up to avoid missing a diagnosis of  TB.

Classification of  asthma severity and control level
A diagnosis of  asthma is incomplete without grading 
of  the severity and control of  the asthma because treat-
ment choices at the time of  diagnosis and during follow 
up depend on the severity and control levels.2,4. Severity 
grading involves assessing the frequency of  the asthma 
symptoms, physical activity limitation and frequency 
of  using reliever or rescue medications over the past 
2-4 weeks. Frequency of  exacerbations and results of  
PEFR and spirometry tests are also used (Table 1).2

Asthma severity is classified as intermittent or persis-
tent. Patients with intermittent asthma have a) infre-
quent asthma symptoms usually less than 2 days per 
week, b) wake up because of  asthma symptoms less 
than two times a month, and c) experience symptoms 
requiring rescue medication less than 2 days per week. 
In addition they have no interference with their physical 
activity because of  asthma; their PEFR and/or spirom-
etry tests results are normal and report either no/ or at 

most one asthma exacerbation requiring oral systemic 
glucocorticoids in the previous year.2 Persistent asthma 
is characterized by presence of  any one of  the features 
of  moderate or severe persistent asthma that is suffi-
cient for classification of  moderate and severe persis-
tent asthma, respectively.2

Asthma control is defined as the extent to which the 
various manifestations of  asthma are reduced or re-
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Appendix 2: Classifying asthma severity in patients 12 years and older.1 

Components of severity Classification of Asthma Severity >12 years of age 

    
Intermittent 

Persistent 
Mild Moderate Severe 

Impairment 
  
  

Symptoms ≤2 days/week >2/weeks but 
not daily 

Daily Throughout 
the day 

Night time 
awakenings 

≥2x/month 3-4x/ month >1x/week but 
not nightly 

Often 7x/week 

Short-acting 
beta2, -agonist 

use for 
symptom 

control (not 
prevention of 

EIB) 

≤2 days/week >2 days/week 
but not daily, 
and not more 

than 1x on any 
day 

Daily Several times 
per day 

Interference 
with normal 

activity 

None Minor 
limitation 

Some 
limitation 

Extremely 
limited 

Lung function   Normal 
FEV1 

between 
exacerbations 

  FEV1 >80% 
predicted 

  FEV11/FVC 
normal 

     FEV1 
>80% 

predicted 
     FEV1/FVC 

normal 

   FEV1> 
60% but < 

80% 
predicted 

   FEV1/FVC 
reduced by 

5% 

   FEV1 
<60% 
predicted 

   FEV1/FVC 
reduced 
>5% 

Risk Exacerbations 
requiring oral 

systemic 
corticosteroids 

0-1 / year (see 
note) 

≥2/year (see note) 

Consider severity and interval since last exacerbation 
Frequency and severity may fluctuate over time for patients in any 

severity category. 
  

Relative annual risk of exacerbation may be related to FEV1. 
Recommended Step for 

Initiating Treatment (See 
“Stepwise approach for 
Managing Asthma” for 

treatment steps.) 

Step 1 Step 2 Step 3 Step 4 or 5 
  

and consider short course of oral 
systemic corticosteroids 

In 2 – 6 weeks, evaluate the level of asthma control that is achieved 
and adjust therapy accordingly. 

Table 1: Classifying asthma severity in patients 12 years and older.1 
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Appendix 3. The Asthma Control Test.45 
             Date: _____/_____/_________ 
             Name of Health Facility______________________ 
 
             Name of the patient_______________  Age________   Sex_______________ 
            Circle the number of the statement that corresponds to your or your patient’s situation 
            Add individual question score and write total in the total score box 
            1.      In the past 4 weeks, how much of the time did your asthma keep you from getting 

as much done at work, school or at home? 
  

All of the 
time 

Most of the 
time 

Some of the time A little of 
the time None of the time 

▼ 
▼ ▼ ▼ ▼ 

1 
2 3 4 5 

2.      During the past 4 weeks, how often have you had shortness of breath? 
More than once a 
day 

  

▼ 

Once a 
day 

  

▼ 

3 to 6 times a 
week 

  

▼ 

Once or twice a week 

  

▼ 

Not at 
all 

  

▼ 

1 
2 3 4 5 

3.      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? 

4 or more nights a 
week 

2 to 3 nights a 

week 

Once a 

week 

Once or Twice Not 

at all 

▼ ▼ ▼ ▼ ▼ 
1 2 3 4 5 

          4.      During the past 4 weeks, how often have you used your reliever medication  
          (such as your blue inhaler or rescue inhaler)? 
  

3 or more times per 
day 
  
  

1 or 2 times per day 
  

2 or 3 times 
per week 
  
  

Once a week or less 
  
  

Not at all 
  
  

▼ ▼ ▼ ▼ ▼ 
1       2     3         4   5 

  
5. How would you rate your asthma control during the past 4 weeks? 

Not controlled at all Poorly controlled Somewhat 
controlled 

Well controlled Completely 
controlled 

▼ ▼ ▼ ▼ ▼ 
1 2 3 4 5 

                Total Score_________Assessasthmacontrol: 45controlledasthma (ACT>19) 
          Partly controlled asthma (15 ≤ ACT≤19) Uncontrolled asthma (ACT<15) 
          Assess asthmacontrol: 45 
          controlled asthma (ACT>19) 
          Partly controlled asthma (15 ≤ ACT≤19) 
          Uncontrolled asthma (ACT<15) 
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Table 2. The Asthma Control Test.45 

Total Score_________ 
Assess asthma control: 45 

Controlled asthma (ACT>19) 
Partly controlled asthma (ACT ≥15 and ≤19)  
Uncontrolled asthma (ACT<15) 
Assess asthma control: 45 

moved by treatment.2 There are a number of  question-
naires that have been designed to assess asthma control 

but the asthma control test (ACT) is more likely to be 
easily used in resource limited settings because of  its 
simplicity and no need for tests (Table 2).22 
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We recently evaluated the feasibility of  using the ACT 
in our clinic in Uganda in 120 asthma patients attend-
ing the Mulago hospital chest clinic and found it to be 
accurate and feasible.22 Controlled patients should be 
reviewed at 3 months intervals.
The use of  the ACT involves asking patients to rate 
to what extent their asthma symptoms limited their ac-
tivity, how often they experienced wheezing and how 
frequent they used reliever medications. They are also 
asked to rate the frequency of  night symptoms and fi-
nally to rate their overall control. On basis of  the scores 
obtained, patients are then classified as either controlled 
asthma (ACT > 19) or inadequately controlled asthma 
(ACT ≤ 19).22 Among those with inadequately con-
trolled asthma 2 categories are considered: partly con-
trolled asthma (ACT ≥15 and ≤19) and uncontrolled 
asthma (ACT < 15). The lowest ACT score is 5 and the 
highest 25.

Asthma management
Patient education and trigger avoidance
Because asthma is a chronic disease, patients should be 
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Table 3: Commonly available asthma drugs.1 

Category  Class Drug names  Route of 
administration 

Class main side effects 

  
Relievers Short acting beta2 

agonists (SABA) 
salbutamol oral, inhalation 

(+nebulization) 
Tachycardia, skeletal 

muscle tremor, increased lactic acid 

Hypokalemia, headache, and 
hyperglycemia.  

  

Levalbuterol inhalation 
  Adrenaline Subcutaneous 

injection 

Short acting 
antimuscarinics 

Ipratropium inhalation 
(+nebulization) 

Drying of mouth, increased 
wheezing in some individuals, 
blurred vision if sprayed in eyes 

Theophylline Aminophylline parenteral/oral Tachycardia, nausea and vomiting, 
tachyarrhythmia (SVT), headache, 
seizures, hematemesis, 
hyperglycemia, and hypokalemia, 
insomnia, gastric upset, increase in 
hyperactivity in some children, 
difficulty in urination in elderly 
males who have prostatism. 

 
Controllers 
 
 
 
 
 
 

 Long acting beta 
agonists (LABA) 

Salmeterol inhalation(+ 
nebulization) 

Short-term use: reversible 
abnormalities in glucose 
metabolism, increased appetite, 
fluid retention, weight gain, facial 
flushing, mood alteration, 
hypertension, peptic ulcer, and 
rarely aseptic necrosis. May worsen 
infections, hypertension, peptic 
ulcer, diabetes mellitus, 
osteoporosis, and Strongyloides 

formoterol inhalation 

Aformometerol inhalation 
(+nebulization) 

Corticosteroids   

Systemic Prednisolone  Oral 

hydrocortisone oral/parenteral 

dexamethasone  oral/parenteral 
methyl prednisolone Parenteral 

Inhaled 

 

beclomethasone oral Cough, dysphonia, oral thrush 
(Candidiasis). Systemic effects may 
occur. In low-to medium 
doses, suppression of growth 
velocity has been observed in 
children, but this effect may 
be transient 

 

 budesonide  Oral/inhalation 
fluticasone,  Inhalation 
mometasone Inhalation 
Ciclesonide Inhalation 

In combination with Budesonide with 
formoterol 

Inhalation 
See individual drugs 

Fluticasone with 
salmeterol 

Inhalation 

Leukotriene modifiers Montelukast Oral No specific adverse effects have 
been identified, Churg- Strauss and 
hepatitis 

Zafirlukast Oral  

Modified from National Asthma Education and Prevention Program Expert Panel Report 31 

 

educated to understand the nature of  their illness with 
a focus on common asthma triggers, warning signs of  
exacerbations (attacks) and the commonly used asth-
ma drugs and inhaler techniques. Patients should con-
template what their asthma trigger might be and once 
identified they should be assisted to work towards the 
reduction or removal of  the trigger.2 Common triggers 
include: cockroaches, fur/haired animals like cats and 
dogs, pollen, molds15, domestic mites, indoor and out-
door pollutants15,16, viral infections, drugs such as non- 
cardio-selective beta blockers, ACE inhibitors, aspirin 
and other non-steroidal anti-inflammatory drugs.17,18, 19 

 
Patients with asthma should be educated about other 
diseases that worsen asthma especially allergic rhini-
tis.20,21 In one study at Mulago hospital assessing the 
level of  asthma control, presence of  rhinitis symptoms 
was associated with a 5 fold increase in poor asthma 
control.22

Asthma drug therapy
Asthma drugs are classified as either relievers or con-
trollers or more broadly as either bronchodilator or an-
ti-inflammatory drugs (Table 3).2,4,23

   1194



Reliever asthma drugs are bronchodilators that act fast 
usually within the first few minutes. For short acting 
beta agonists (SABA) (Salbutamol and Levalbuterol) the 
onset of  action can be expected within 5 minutes, peak-
ing at 30-60 minutes and lasts 4-6 hours.24,25 Because of  
this rapid onset of  action, these drugs are used in the 
treatment of  acute relief  of  acute asthma symptoms. 
Ipratropium is another reliever medication with a differ-
ent mechanism of  action. Ipratropium is a short acting 
anticholinergic agent (onset of  action can be expected 
within 30-40 minutes) which can be used in combina-
tion with salbutamol.23,26-28 Adrenaline (epinephrine), an 
injectable short acting non selective β-agonist has been 
used in the past for management of  acute asthma and 
is still listed on the WHO essential medicines list.29 It is 
no longer recommended for use unless no alternative is 
available in an emergency situation.   Short acting the-
ophylline such as aminophylline may be used for quick 
relief  of  symptoms if  SABAs are not available.29 Long 
acting beta agonists (LABA) are bronchodilators that 
usually have a slow onset of  action but with a long du-
ration of  action. Examples LABAs include Salmetrol 
and Formeterol. LABAs usually come in combination 
with ICS as combination inhalers. These combination 
inhalers are not on the WHO essential medicine list but 
are increasingly becoming available in RLS as generics.5
 
Controller medications are the main stay of  asthma 
management because they target the underlying inflam-
matory process.30,31 Controller drugs include corticos-
teroids, Leukotriene modifiers and anti- Immunoglob-
ulin E therapy.2,4

 
Corticosteroids (CS) are available in systemic (tablet, 
solution for injection) and inhalation forms. Although 

WHO recommends only beclomethasone and budes-
onide, fluticasone is also currently available. Inhaled 
corticosteroids (ICS) are available in low dose, medium 
dose and high dose inhalers.2 Classification of  the inhal-
er as low, medium or high dose depends on the amount 
of  ICS per dose/puff  of  the inhaler. For beclometha-
sone and fluticasone, low dose is usually up to 250mcg/
dose/puff, medium dose is up 500mcg and high dose 
is 500mcg or more. When considering Budesonide low 
dose is up to 400mcg, medium dose is up 800mcg while 
high dose is 800mcg and above.32 HCWs should famil-
iarize with these doses because different asthma sever-
ity grades require different ICS dose even of  the same 
inhaler.
 
Systemic steroids commonly used in the management 
of  asthma include prednisolone, hydrocortisone, and 
methyl prednisolone. 
Other controller drugs include leukotriene modifiers 
such as montelukast and  zafirlukast 2,23,33,34 and theo-
phylline drugs such as aminophylline.35 Because theo-
phylline drugs increase CS sensitivity their use in com-
bination with CS may have additive clinical benefits.35

There is no role for routine antibiotics in the manage-
ment of  asthma. In many RLS HCWs usually prescribe 
antibiotics for asthma patients.3,36,37 In one study in 
Uganda almost half  of  asthma patients were prescribed 
antibiotics.3

How to initiate asthma drugs
Before initiating asthma drugs a firm diagnosis of  asth-
ma must be made. Asthma severity or level of  control 
must also be assessed. Drugs are then initiated and 
stepped up or down until asthma is brought under con-
trol (Table 4):

Appendix 5.Assessing asthma control and adjusting therapy in  
youths >12 years of age and adults.1,8 

 
Components of Control Classification of Asthma Control (≥12 years of age) 

Well Controlled Not Very Poorly 
Well Controlled Controlled 

Impairment Symptoms ≤2 days/week >2 days/week Throughout the day 
Nighttime awakenings ≤2x/month 1−3x/week ≥4x/week 
Interference with normal None Some limitation                        Extremely limited 
activity 
Short-acting beta2-              ≤2 days/week >2 days/week Several times per day 
agonist use  for     
symptom 
control (not prevention of 
EIB) 

FEV1  or peak flow             >80% predicted/ 
                                                        personal best 

Key: FEV1= forced expiratory volume in one second 
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Table 4. Assessing asthma control and adjusting therapy in youths >12 years of age 
and adults.1,8 
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Step 1(Intermittent asthma): Initiate treatment at 
step1: SABA inhaler to use as needed. HCWs should 
however note that patients who have seasonal asthma, 
asthma in which the trigger may not be removed easily 
or in the short term, those who have had more than two 
exacerbations in the previous year should be managed 
as persistent asthma until the trigger or season is over. 
 
Step 2 (Mild persistent asthma): Initiate daily low 
dose ICS such as beclomethasone and as-needed SABA. 
Alternative to ICS include leukotriene receptor antago-
nists or sustained release theophylline.
 
Step 3 (Moderate persistent asthma): In addition 
to as-needed SABA plus daily low dose ICS used in 
Step 2, addition of  LABA is recommended preferably 
as an ICS/LABA combination inhaler. HCWs should 
note that LABAs should never be used as when not in 
combination with ICS for asthma treatment because of  
progressive airway remodeling, increased risk of  exac-
erbations and death.7,38

 
Step 4(Severe persistent asthma): As in step 3 but 
use medium dose ICS.

Step 5: High dose ICS plus a LABA:  International 
guidelines recommend use of  a biologic agent; omali-
zumab in patients in who an allergen has been identi-
fied. This drug is far too costly to be used in RLS. We 
tend to add oral steroids for patients in this group.
 
Step 6: Patients in this group will require daily oral ster-
oids until control is achieved.
Once treatment is initiated the patient should be fol-
lowed over 2-6 weeks to assess control using the ACT.2 
Controlled patients should be reviewed at scheduled 
intervals ranging from 3 months to a year. Controlled 
patients can have their treatments stepped down to 
suite their asthma severity. Before stepping up or down 
therapy it is advisable to always check whether the diag-
nosis of  asthma is correct, inhaler technique is correct, 
presence of  perpetuating factors (triggers) that may not 
have been addressed and presence of  a comorbid con-
dition that may be aggravating asthma symptoms.2
 
Asthma exacerbations
Some asthma patients will present for the first time with 
exacerbations (also called asthma attacks) or develop 
one while under follow-up (Table 5). 

Appendix 6. Classification of asthma exacerbations. 1, 

 
Symptoms and Signs Initial PEF (or FEV1) Clinical Course 

Mild Breathless only with activity 
(assess 
tachypnea in young children) 

PEF ≥70 percent predicted 
or personal 
best 

•            Usually cared for at home 
•            Prompt relief with inhaled SABA 
•            Possible short course of oral 
systemic corticosteroids 

Moderate Breathless interferes with or 
limits usual activity 

PEF 40−69 percent 
predicted or personal 
best 

•            Usually requires office or ED visit 
•            Relief from frequent inhaled SABA 
•            Oral systemic corticosteroids; some 
symptoms last for 1–2 days after treatment is 
begun 

Severe Breathless  at rest;  
interferes with conversation 

PEF <40 percent predicted 
or personal 
best 

•            Usually requires ED visit and 
likely hospitalization 
•            Partial relief from frequent 
inhaled SABA 
•            Oral systemic corticosteroids; some 
symptoms last for >3 days after treatment is 
begun 
•            Adjunctive therapies are helpful 

Subset: Life Too Breathless to speak; 
perspiring 

PEF <25 percent 
predicted or personal best 

•            Requires 
ED/hospitalization; possible 
ICU 
•            Minimal or no relief from 
frequent inhaled SABA 
•            Intravenous corticosteroids 
•            Adjunctive therapies are helpful 

threatening 

Key: ED, emergency department; FEV1, forced expiratory volume in 1 second; ICU, intensive care unit; PEF, peak expiratory flow; 
SABA, short-acting beta2-agonist 

Adapted from: National Heart, Blood, and Lung Institute Expert Panel Report 3 (EPR 3): Guidelines for the Diagnosis and Management of 
Asthma. NIH Publication no. 08-4051, 2007. 
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Table 5. Classification of asthma exacerbations. 1 
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Indication of  presence of  an asthma exacerbation can 
be obtained from the history of  progressive increase in 
shortness of  breath, chest tightness, cough, wheezing or 
a combination of  these symptoms.2 Objective evidence 
of  worsening asthma can be obtained by documenting 
decreases in expiratory flow (PEFR or FEV1) by the 
HCW. Patients should be educated about recognizing 
worsening symptoms and to increase the frequency of  
their reliever inhalers immediately and to seek medical 
attention. There is emerging evidence that quadrupling 
of  the ICS as soon as patients realize increase in their 
symptoms may help avert an impending exacerbation.39

 
All patients with asthma exacerbations should receive a 
course of  systemic (preferably oral) of  CS. Commonly 
we use 30-40mg of  prednisolone.1 
Mild to moderate exacerbation can be managed by re-
peated administration of  SABA 2-4 puffs every 20 min-
utes for 1 hour followed by 2-4 puffs every 3-4 hours.2 

Use of  a spacer or valve holding chamber improves 
drug delivery and should be used whenever available.40, 

41 Moderate exacerbations require 6-10 puffs every 1-2 
hours after the initial 1 hour.2
 
Once there is sufficient improvement in clinical param-
eters and the PEFR or FEV1 has been increased back 
to >80% predicted, patients can be monitored for 3-4 
hours and if  the response is maintained they can then 
be discharged. A short course of  oral steroids can be 
initiated while the patient is still in the health facility for 
about 5-7 days in patients with moderate exacerbation.2
 
When available, severe exacerbations should be man-
aged with nebulized SABA 2.5- 5mg diluted to 3ml with 
normal saline every 20 minutes for 1 hour and then as 
needed until there is improvement. Whenever possible, 
oxygenation should be monitored by pulse oximetry in 
patients with moderate to severe exacerbations. Sup-
plemental oxygen should be administered to achieve an 
SPO2 of  >90%.2 Systemic oral steroids should also be 
administered during hospitalization and continued after 
discharge for 5-7days. Ipratropium may be added to the 
nebulization chamber along with salbutamol because 
this has been found to lead to better improvement than 
salbutamol nebulization alone.2,32,42

An alternative for facilities where nebulization cannot 
be done is use of  intravenous theophylline and frequent 
SABA inhaler use. It must be noted that use amino-
phylline is not currently recommended because of  lack 
additional benefit after administration of  inhaled beta 
agonist and due to increased side effects.43 Epinephrine 

(adrenaline) is still listed as an essential asthma medicine 
on the WHO essential medicines list.29 Adrenaline has 
a major role in patients with airway obstruction due to 
angioedema and other anaphylaxis situation but offers 
no additional benefit when SABAs have been adminis-
tered as described. Its use should be discouraged.2

Back  to the case scenario
The patient presented had classical recurrent asthma symptoms. 
She has historyof  other allergic diseases (allergic rhinitis). Al-
though she has no personal history of  asthma, she has a strong 
family history of  asthma. Triggers (dust, cold weather and smoke) 
were identified.
The patient’s PEFR and FEV1 are both below her predict-
ed normal values and increase by greater than 12% following 
bronchodilator administration. Therefore this patient most likely 
has   asthma. Reported daily symptoms, limited physical activi-
ty, and moderate airflow obstruction as evidenced by her PEFR 
and FEV1  places this patient in the moderate persistent asthma. 
ACT should be administered and counselling should be done to 
reduce exposure to the triggers. Low dose ICS should be initiated 
as well as a LABA inhaler. As needed inhaled SABA should 
also be maintained for use when the patient experiences asthma 
symptoms.
Exercise related breathlessness can be prevented by taking 2 doses 
of  inhaled salbutamol /LABA 10-15 minutes before going for 
her work or leukotriene modifiers such as montelukast. Starting 
to walk slowly and pace up can also prevent the exercise induced-
breathlessness.

Conclusion
Although resources to adhere to international asthma 
guidelines are not available in most RLS good quality 
evidence based asthma care can be achieved if  HWs 
consistently use clinical data, available tests, drugs and 
nondrug care in a step by step fashion.
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