Bronchiectasis (1 of 14)
1
Patient presents w/ signs & symptoms
suggestive of bronchiectasis

2
DIAGNOSIS

3

M
IM
S

No

Is bronchiectasis
confirmed?

ALTERNATIVE
DIAGNOSIS

Yes

Is
patient
in acute
exacerbation?

Yes

B
C

No

Non-pharmacological therapy
• Chest physiotherapy
Pharmacological therapy
• Antibiotics
• Bronchodilators
• Corticosteroids (oral/inhaled)
• Other anti-inflammatory agents
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Patient education
Non-pharmacological therapy
• Chest physiotherapy
• Pulmonary rehabilitation
• Oxygen therapy*
Pharmacological therapy
• Suppressive antibiotics
• Immunization
Surgery
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FOLLOWUP
• Sputum culture, oxygen saturation
measurement (SpO2), MRC dyspnea score
• Mild disease: Annual
• Moderate-severe disease: Every 6 months
• Annual spirometry & BMI measurement
• CT scan for patients w/ clinical
deterioration or every 5 years for patients
w/ primary immunodeficiency

*Long-term O2 therapy may be considered for patients w/ accompanying respiratory failure
Not all products are available or approved for above use in all countries.
Specifi c prescribing information may be found in the latest MIMS.
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BRONCHIECTASIS

M
IM
S

• An irreversible dilatation & destruction of the bronchi
• Results in airflow obstruction & impaired clearance of secretions
• Enhances susceptibility to bronchial infection & increases inflammatory reaction which causes further lung damage
Typical Symptoms
• Classic symptoms of bronchiectasis are cough w/ chronic sputum production; along w/ recurring infective
exacerbations & hemoptysis
Mild
• Rattly cough producing sputum after colds only
• May cause mild hemoptysis
• Sputum production of <10 mL/day
• Well patient
• Change of position may cause sputum production
Moderate
• Constant rattly cough
• Occasional hemoptysis
• Sputum production of 10-150 mL/day
• May have foul smelling breath
• Sputum production most of the time
• Usually well patient
Severe
• Production of large volumes of sputum
• Usually unwell patient
• Sputum production of >150 mL/day
• May develop respiratory failure
• Occasional pleural pain & hemoptysis
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DIAGNOSIS

• Diagnosis is based on clinical history of daily viscid sputum production & characteristic computed tomography
(CT) findings
- Rare variant: Dry bronchiectasis (bronchiectasis sicca) which manifests w/ episodic hemoptysis w/ no sputum
production [usually a sequela of tuberculosis (TB)]
• Identify possible underlying etiologies that may have caused bronchiectasis
History
• Assess the amount of sputum production within 24 hours & the frequency of exacerbation over the last 12 months
Etiology
Primary Infections
• Necrotizing infections that are not treated properly or not treated at all are a common cause of bronchiectasis
in developing countries
• Typical offending organisms include Klebsiella sp, Staphylococcus aureus, Mycobacterium tuberculosis,
Mycoplasma pneumoniae, non-tuberculous mycobacteria, measles, pertussis, influenza, herpes simplex &
certain types of adenovirus
- Mycobacterium avium complex (MAC) has propensity to occur in patients who are immunocompetent
Bronchial Obstruction & Recurrent Aspiration
• Focal post-obstructive bronchiectasis may occur in endobronchial tumors, broncholithiasis, bronchial stenosis
from infections, encroachment of hilar lymph nodes & foreign body aspiration
• Recurrent aspiration caused by gastroesophageal reflux disease (GERD) or dysphagia may be the cause of
bronchiectasis in 1-11.3% of adult patients
• In adults, foreign body aspiration may occur w/ altered mental status & when food is not chewed
- Chicken bone fragments may be the cause of lower respiratory tract obstruction in Chinese people from
eating cooked meat on the bone
Cystic Fibrosis (CF)
• Typically rare in non-white races
• Autosomal recessive multisystem disorder affecting the chloride transport system in exocrine tissues
• Bronchiectasis is the major pulmonary finding of this disease
• Bronchiectasis due to CF occurs secondary to mucous-plugged proximal airways & chronic respiratory infection
Primary Ciliary Dyskinesia
• Rare but can cause poor mucociliary clearance, recurrent respiratory infections & bronchiectasis
• Kartagener’s syndrome which is characterized by situs inversus, bronchiectasis, chronic sinusitis w/ immotile cilia
Allergic Bronchopulmonary Aspergillosis (ABPA)
• Hypersensitivity reaction to inhaled Aspergillus antigen that is characterized by bronchospasm, bronchiectasis,
& immunologic evidence of a reaction to Aspergillus sp
• Bronchiectasis is secondary to airway plugs of viscid secretions containing hyphae of Aspergillus sp
• CT scan of chest reveals central airway bronchiectasis
Young Syndrome
• Syndrome clinically similar to CF
• Patients have the triad of bronchiectasis, sinusitis & obstructive azoospermia
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DIAGNOSIS (CONT’D)
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Immunodeficiency States
• Congenital or acquired immunodeficiency usually present w/ repeated sinus or pulmonary infections
• Bronchiectasis in AIDS has occurred w/ & without obvious preceding pulmonary infections
Alpha1-Antitrypsin (A1AT) Deficiency & Rheumatic Diseases
• Pathogenesis of bronchiectasis in these conditions is unclear & may represent only coincidental findings
• Patients w/ A1AT deficiency make up <1% of the population w/ bronchiectasis
• Individuals whose etiology is connected to rheumatoid arthritis account for only 2-5% of patients w/
bronchiectasis
Traction Bronchiectasis
• Distortion of the airways secondary to distortion of the lung parenchyma from pulmonary fibrosis
Physical Exam
• General findings: Cyanosis, plethora, wasting, weight loss & finger clubbing
• In advanced disease, cor pulmonale may be observed
• Physical findings are nonspecific but persistent coarse crackles over any part of the lungs suggest
bronchiectasis
• Nasal polyps & sinusitis may be present
Diagnostic Tests
Chest X-ray
• The following findings are suspicious but non-diagnostic findings:
- Linear atelectasis, dilated & thickened airways (tram or parallel lines; ring shadows on cross section) &
irregular opacities representing mucopurulent plugs
High-Resolution CT (HRCT) Scan
• HRCT is the defining test for bronchiectasis, w/ high sensitivity & specificity
• Assess severity of the disease by measuring the number of bronchopulmonary segments affected or percentage
of the lobes involved
• Indications
- There are suspicious clinical findings but a relatively normal chest radiograph
- Abnormal chest radiograph & bronchiectasis is suspected
- Management decisions must be made depending on extent of bronchiectasis
- Presence of confounding diseases need to be defined
• Findings
- Diagnostic features:
- Lacks normal tapering of bronchi
- Bronchial diameter is larger than the accompanying pulmonary artery (called signet ring sign)
- Peripheral airways are seen within 1 cm of the costal pleura
- Other nonspecific findings:
- Bronchial wall thickening
- Dilated airways w/ air-fluid levels
- Mucopurulent plugs or debris accompanied by post-obstructive air trapping
- “Tree-in-bud” pattern when small airways are affected
- More destructive bronchiectasis shows cysts on the bronchial wall
- Consolidation of a segment or lobe may be seen
Sputum Analysis
• Sputum culture & smear for bacteria, mycobacteria & fungi
- Reinforces the diagnosis of bronchiectasis & adds significance to the information regarding the etiologies
& treatment
- Isolation of Aspergillus fumigatus in sputum culture supports the diagnosis of ABPA as the underlying etiology
- Frequently positive for Haemophilus influenzae, Pseudomonas aeruginosa, Streptococcus pneumoniae
Pulmonary Function Tests
• May reflect underlying diseases
• May be normal in localized & mild bronchiectasis
• The most common abnormality is an obstructive & restrictive airway defect, especially in patients w/ more
severe disease
• Useful in obtaining a functional assessment of the patient
Laboratory Tests
• Complete blood count (CBC)
• Serum immunoglobulins: Total IgG, IgA, IgM; IgE & IgG antibodies specific for Aspergillus; antibody titers
for S pneumoniae
Other Diagnostic Studies to Confirm Underlying Etiologies
• Recommended in patients w/ no evident cause of the disease; results may assist in the management & prognosis
of the patient
• Flexible bronchoscopy to rule out obstruction by foreign bodies, etc
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DIAGNOSIS (CONT’D)

Other Diagnostic Studies to Confirm Underlying Etiologies (Cont’d)
• The following diagnostic tests may be considered in the appropriate clinical setting:
- Pilocarpine iontophoresis (sweat test) for cystic fibrosis
- Rheumatoid factor & anti-cyclic citrullinated peptide antibodies for rheumatoid diseases
- Aspergillus precipitins/IgG, IgE in blood & skin test for ABPA
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• Asthma
• Bronchitis

ALTERNATIVE DIAGNOSIS

• GERD
• Chronic bronchitis

A

• Pneumonia
• TB

PATIENT EDUCATION

M
IM
S

Goals of Treatment
• Minimize both respiratory & generalized symptoms; maintain good quality of life
• Reduce frequency & severity of acute exacerbations
• Limit disease progression
• Maintain or improve pulmonary function
• Avoid or minimize adverse effects of treatment
Patient Education
• Encourage patient to stop smoking & avoid secondhand smoke
• Promote the exposure to fresh air
• Patient should have adequate nutritional intake w/ supplementation, if needed
• Advocate the patient to exercise regularly
- Quality of life & exercise endurance is improved w/ inspiratory muscle training
• Recommend immunizations for influenza & pneumococcal pneumonia
• Confirm immunizations for measles, rubeola & pertussis
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NON-PHARMACOLOGICAL THERAPY

Chest Physiotherapy
• Effective airway physiotherapy can improve mucus drainage, reduce inflammation & susceptibility to infections,
& improve quality of life
• Referral to a chest physiotherapist for a more tailored technique is recommended
Airway Clearance Therapy
• Patients should learn different airway clearance techniques (ACT) & exercises
• ACT should include active cycle of breathing techniques, manual techniques (percussion, shaking, vibrations,
over pressure), postural drainage, positive expiratory pressure, oscillating PEP, autogenic drainage, inspiratory
muscle training (IMT), high frequency chest wall oscillation, intrapulmonary percussive ventilation, &
intermittent positive pressure breathing
- ACT should be performed 1-2x/week
• Inhalation exercises [eg IMT, expiration w/ the glottis open in the lateral posture (ELTGOL)] when done
together w/ pulmonary rehabilitation, increase the beneficial effects of these programs
• Has been shown to reduce peripheral airway obstruction, decrease inflammatory cells in sputum, improve
exercise capacity, increase sputum volume & reduce impact of cough on quality of life
Pulmonary Rehabilitation
• Recommended for patients w/ limited exercise capacity
• Studies showed significant improvements (increased exercise capacity, improved quality of life, longer interval
to next exacerbation) in patients
Bronchopulmonary Hygiene
• One of the mainstays in the treatment of bronchiectasis; w/ unknown long-term effectiveness
• Aid in removing secretions from the lower airway in patients w/ mucus hypersecretion & expectoration problems
• Systemic hydration enhanced by nebulization w/ saline remains a necessity in patients w/ mucous plugging &
viscous secretions
• Mucolytics (eg Acetylcysteine) alter characteristic of sputum & may aid expectoration of secretions
Oxygen Therapy
• Long-term oxygen therapy may be considered for patients whose respiratory status is unstable w/ impending
respiratory failure, especially patients w/ underlying COPD
• May consider non-invasive ventilation in patients w/ bronchiectasis w/ respiratory failure, hypercapnea & in
need of hospitalization intermittently
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PHARMACOLOGICAL THERAPY
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• Recognizing acute exacerbation generally depends upon symptomatic changes rather than any specific lab result
• Identification of acute exacerbation may be difficult since the onset may be gradual w/ sputum volume increasing
slowly over months
Symptoms of Exacerbation
• Acute bacterial infections are usually indicated by increased sputum production w/ enhanced viscidity, often
w/ lassitude, shortness of breath, & pleuritic chest pain
• Fever & chills are generally absent & chest X-ray rarely shows new infiltrates
Treatment of Acute Exacerbations
Antibiotics
• One of the mainstays of treatment for bronchiectasis used to break the cycle of bacterial infection that leads
to inflammation & further lung injury
• Appropriate therapy for the treatment of exacerbations & chronic active disease
• Most patients have chronic colonization of organisms which is the basis for empiric choice of antibiotic
• Amoxicillin
- First-line treatment for patients without previous bacteriological exams
- Higher doses may be used for patients w/ H influenzae colonization
• Quinolones
- Eg Ciprofloxacin, Levofloxacin
- May be used in patients w/ suspected Pseudomonas aeruginosa colonization
- Reasonable therapeutic option for oral administration in ambulatory patients
• Some authorities may choose empiric antibiotic therapy based on clinical parameters
- FEV1/FVC of <60% & daily sputum >20 mL are independently associated w/ the presence of P aeruginosa
- Patients w/ little sputum & good lung function may only require non-pseudomonal antibiotics
- Suspected non-pseudomonal acute exacerbation: Consider treatment w/ IV cephalosporin, Amoxicillin/
clavulanic acid or oral macrolides (Clarithromycin)
- Suspected pseudomonal acute exacerbation: Consider treatment w/ Ciprofloxacin (1st-line), Ceftazidime,
antipseudomonal Penicillins (Piperacillin/Tazobactam, Aztreonam, Meropenem), Colistin, or IV aminoglycoside (Gentamicin, Tobramycin)
- Methicillin-sensitive Staphylococcus aureus exacerbation: Flucloxacillin, Clarithromycin
- Methicillin-resistant Staphylococcus aureus exacerbation: Oral Rifampicin + Trimethoprim, oral Rifampicin
+ Doxycycline, Vancomycin, or Linezolid
• Duration of therapy is not well-defined, but a minimum of 7-10 days has become a frequent practice
- Antibiotic therapy of 14 days duration is recommended for acute exacerbations, based on the patient’s prior
microbiologic test results & severity of exacerbation
• Sputum culture & sensitivity are indicated in patients who fail to respond to the initial antibiotic to help define
antibiotic selection
Bronchodilators
• Beta2-agonists may be theoretically beneficial in bronchiectasis since they increase ciliary beat frequency in vitro
• Administration prior to chest physiotherapy may help produce more sputum during clearance, & may help
increase expiratory flow rates
Corticosteroids
• Inhaled
- Use is controversial & may not be recommended by some authorities
- May be beneficial since inflammation & neutrophilic mediator release play a major role in bronchiectasis
- Small short-term studies suggest that regular use of inhaled corticosteroids may improve lung function &
indices but not symptoms
- Beclomethasone: Small short-term study showed that cough & sputum production may be reduced, &
improvement in FEV1 & peak flow rates may occur
- Fluticasone: Pilot study showed reduced sputum neutrophils & inflammatory cytokines
• Nasal
- If present, allergic nasal symptoms may be controlled w/ topical corticosteroids
• Systemic
- Not generally recommended
- Systemic steroids can further depress host immunity, promote increased bacterial & fungal colonization, &
perpetuate infection
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Other Anti-Inflammatory Agents
• Nonsteroidal anti-inflammatory drugs (NSAIDs)
- Some studies showed that treatment w/ Indometacin help reduce sputum production & improve dyspnea in
bronchiectasis patients
- Oral Ibuprofen may help reduce airway inflammation in patients w/ CF
• Statins
- Not generally recommended
- Some studies showed that treatment w/ Atorvastatin improved symptoms based on Leicester Cough
Questionnaire (LCQ) score in patients w/ mild disease, but adverse effects were seen
- No improvement of symptoms seen in patients w/ severe disease (P aeruginosa infection) when assessed
using LCQ but w/ significant improvements in St. George’s Respiratory Questionnaire
Long-Term Therapies
• Should be considered in patients who experience ≥3 exacerbations in a year
• It is thought that some organisms (eg P aeruginosa & H influenzae) stimulate neutrophilic & inflammatory
mediator response in the airways
• Bacterial pathogens are thought to have an active destructive role, therefore suppressive antibiotic therapies
have been used in bronchiectasis patients
Macrolides (Azithromycin, Erythromycin)
• Should be considered in non-Pseudomonas colonized bronchiectasis patients
- Long-term administration can reduce the frequency of exacerbations, the number of patients experiencing
at least one exacerbation, time to first exacerbation, sputum purulence & breathlessness
• Consider treatment w/ macrolides if w/ treatment failure after inhaled antibiotics, or as adjunctive therapy to
inhaled antibiotics in Pseudomonas-colonized patients w/ increased frequency of exacerbation
• Inhibits respiratory mucous secretion by decreasing pulmonary macrophage mucous secretagogue production
- Also reduces P aeruginosa exotoxin production which slows human respiratory ciliary beat in vitro & decreases
P aeruginosa adherence to damaged airway in vitro
• Low-dose macrolide therapy may be continued for 1-2 years before stopping if there is clear clinical improvement,
& withdrawn if no improvement after 3-4 months of therapy
Aerosolized Antibiotics
• Inhaled Colistin is recommended for patients w/ chronic P aeruginosa colonization
• Gentamicin is a treatment option for patients w/ chronic P aeruginosa colonization if Colistin therapy fails, &
as 2nd-line option after macrolide therapy in non-pseudomonas colonized patients
• May be considered in patients where bronchiectasis is due to CF
• Tobramycin or Colistin may improve sputum volume, purulence & exacerbation frequency, sputum P aeruginosa
& myeloperoxidase levels & general well-being
- A significant reduction in bacterial count for P aeruginosa was seen in patients given Colistin therapy
- A dose of Tobramycin 300 mg inhaled 12 hourly via nebulizer is used in children >6 years & adults x 28 days
on, followed by 28 days off for CF patients; this dose has been used in bronchiectasis patients
- Colistin 0.5-1 MIU in children <2 years & 1-2 MIU in adults & children >2 years inhaled 12 hourly is used
in CF patients
• Inhaled Ceftazidime + Tobramycin given over 12 months improve hospitalization frequency & duration but
not lung function or antibiotic usage
• Increased time to next exacerbation was seen in patients given inhaled Gentamicin & Ciprofloxacin
Tetracyclines
• Consider treatment w/ Doxycycline if non-Pseudomonas-colonized patient is intolerant or unresponsive to
combined macrolide & inhaled antibiotic therapy
Intermittent IV Antibiotics
• Some authorities recommend intermittent IV antibiotics for patients who have copious sputum production
(>60 mL/day) when at steady state &/or who have frequent exacerbations (≥3 episodes/year)
• May also be considered in preparation for major surgery including resection of a bronchiectatic region of lung
& other procedures when pulmonary function may be compromised
• Patients are hospitalized for 2-3 weeks of antibiotics every 2-3 months
- IV Ceftazidime, Amoxicillin/clavulanic acid & quinolones have been used
- Chest physiotherapy is administered & rest is encouraged
• Some authorities have suggested that the intermittent IV antibiotics may decrease the cumulative hospitalization
frequency & the need for antibiotic therapy in the medium term
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PHARMACOLOGICAL THERAPY (CONT’D)

Bronchodilators
• May be considered in bronchiectasis patients w/ breathlessness or w/ co-existing COPD or asthma, & use
should follow the recommendations of the corresponding disease
Immunization
Influenza Vaccine
• Should be given annually to all patients w/ bronchiectasis
Pneumococcal Vaccine
• Polysaccharide pneumococcal vaccine is advised for patients between ages 2 & 64 years w/ increased risk of
having pneumococcal disease

D

SURGERY
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• Surgery should be confined to patients w/ failed medical treatment, localized & troublesome disease
• Recurrence of cough & sputum production in the remaining bronchial tree often occurs or recurrent hemoptysis
Goals of Surgery
• Foreign body or tumor removal
- Surgical or bronchoscopic
• Removal of lobes or segments of disease that are the most damaged & may be contributing to acute exacerbations
• Removal of overwhelming viscous secretions, mucous impaction or plugs
• Control of hemoptysis
• Removal of multi-drug resistant MAC or Aspergillus sp infection
Lung Resection
• May be considered in patients w/ localized disease & frequent exacerbations who were deemed unresponsive
to medical & nonpharmacologic treatment
• Indications include:
- Therapeutic failure after 1 year of medical treatments
- Severe or frequent exacerbations w/ significant impact in patient’s quality of life
- Recurrent refractory or massive hemoptysis (>600 mL/day)
- Bronchiectasis due to obstruction secondary to a tumor
- Presence of localized severely damaged, nonfunctional pulmonary lobe or segment that may cause sepsis &
further lung damage
• Preferred management option for patients w/ massive hemoptysis refractory to bronchial artery embolization
• Video-assisted thoracoscopic surgery (VATS) is preferred over open surgery due to lower complication rates,
better preservation of lung function, reduced scarring, & shorter days of hospitalization
- VATS is not recommended in the presence of calcified nodes near hilar vessels or major parenchymal or
pleural fibrosis
Lung Transplantation
• May be considered in patients ≤65 years w/ FEV1 <30% & unstable lung function or rapid progressive respiratory
deterioration despite aggressive medical treatment
• Patients w/ massive hemoptysis, severe secondary pulmonary hypertension, diffuse bilateral disease, or
respiratory failure may be considered for lung transplantation

SPECIFIC THERAPY FOR INDIVIDUAL CAUSES
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Hypogammaglobulinemia
• Administer IV immunoglobulins w/ guidance & supervision from an immunologist
Primary Ciliary Dyskinesia
• More intensive therapy based on the assumption that disease progression is more likely
• Emphasis on physical therapy
TB, HIV, Rheumatoid Arthritis, Sarcoidosis, GERD, Chronic Rhinosinusitis
• Treat active associated disease based on existing guidelines
• Bronchiectasis may precede, accompany or follow the development of associated disease
ABPA
• Control of asthma & prevention of damage from acute exacerbations of ABPA
• Consider maintenance oral corticosteroids
• Antifungal therapy (eg Itraconazole) remains 2nd-line choice, unless there is associated invasive aspergillosis
Not all products are available or approved for above use in all countries.
Specifi c prescribing information may be found in the latest MIMS.
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Dosage Guidelines
AMINOGLYCOSIDE
Drug

Remarks

Newborn:
Initial dose: 10 mg/
kg IM followed by
7.5 mg/kg IM 12
hrly x 7-10 days
Adults, childn &
older infants:
15 mg/kg/day IM
divided 8-12 hrly x
7-10 days

Adverse Reactions
• Ototoxic effects (irreversible ototoxicity resulting in hearing loss,
dizziness, vertigo); Renal effects (reversible nephrotoxicity, acute
renal failure has been reported usually when other nephrotoxic
drugs have also been administered); Neuromuscular effects
(neuromuscular blockade resulting in resp depression & muscular
paralysis)
Special Instructions
• Ototoxicity & nephrotoxicity are most likely in geriatric,
dehydrated patients, those w/ renal impairment, in patients who
are receiving high doses or for long periods or who are also
receiving or have received other ototoxic/nephrotoxic drugs
- Consider monitoring serum concentrations &/or peak serum
concentrations/minimum inhibitory concentration (MIC) ratio
in patients at risk for ototoxicity or nephrotoxicity
• Use w/ caution in patients w/ conditions associated w/ muscle
weakness (eg myasthenia gravis, Parkinson’s), patients w/
preexisting renal dysfunction, vestibular or cochlear impairment

M
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Amikacin

Dosage

ANTIASTHMATIC & COPD PREPARATIONS

Drug

Dosage1

Remarks

Salbutamol

Childn 2-6 yr: 1-2 mg PO
6-8 hrly
Childn 6-12 yr: 2 mg PO
6-8 hrly
Childn >12 yr: 2-4 mg PO
6-8 hrly
Adults: 4 mg PO 6-8 hrly

Adverse Reactions
• Cardiac effects (palpitations, slight tachycardia,
peripheral vasodilation); Other effects (fine tremors
of skeletal muscle particularly the hands, nausea,
nervousness, restlessness, headache, tensed feeling)
Special Instructions
• Take 1 hr before or 2 hr after meals
• Use w/ caution in patients w/ thyrotoxicosis, cardiac
arrhythmias, coronary insufficiency, HTN, DM,
pheochromocytoma, hyperthyroidism

Terbutaline

Childn 3-7 yr: 0.75-1.5 mg
PO 8 hrly
Childn 7-12 yr: 1.5-3 mg
PO 8 hrly
Childn 12-15 yr: 2-2.5 mg
PO 8 hrly or 1.5-3 mg PO
8 hrly
Adults & childn >15 yr:
2-4 mg PO 8 hrly or
3-4.5 mg PO 8 hrly

Adverse Reactions
• Cardiac effects (palpitations, tachycardia); CNS
effects (dizziness, nervousness, headache, anxiety,
restlessness, lethargy, drowsiness); GI effects (N/V);
Other effects (tremor, flushes, sweating, chest
discomfort, muscle cramps, tinnitus)
Special Instructions
• Use w/ caution in patients w/ thyrotoxicosis, CV
disorders, HTN, DM, ketoacidosis, convulsive
disorders
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All dosage recommendations are for non-pregnant & non-breastfeeding women,
& non-elderly adults w/ normal renal & hepatic function unless otherwise stated.
Not all products are available or approved for above use in all countries.
Products listed above may not be mentioned in the disease management chart but have been
placed here based on indications listed in regional manufacturers’ product information.
Specifi c prescribing information may be found in the latest MIMS.
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Dosage Guidelines
ANTIBACTERIAL COMBINATION
Drug

Dosage1

Remarks

Childn >2 mth: 6-12 mg/
kg/day PO divided 12 hrly
based on TM
Adults: 800 mg SMZ/160
mg TM PO 12 hrly

Adverse Reactions
• GI effects (N/V, anorexia, diarrhea, rarely
antibiotic-associated diarrhea/colitis, glossitis);
Dermatologic effects (rash, pruritus,
photosensitivity); Hypersensitivity reactions can
range from mild (eg rash) to severe/life-threatening
(eg Stevens-Johnson syndrome); Urogenital effect
(crystallization in the urine); Other effects (aseptic
meningitis, hepatotoxicity, hematologic effects)
Special Instructions
• Maintain adequate fluid intake
• Contraindicated in patients allergic to sulfonamides
• Use w/ extreme caution or not at all in patients w/
hematological disorders especially megaloblastic
anemia due to folic acid deficiency
• Use w/ caution in patients w/ renal impairment or
severe hepatic dysfunction & w/ caution in patients
w/ folate deficiency (may consider administration of
folinic acid)
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Co-trimoxazole
[Sulfamethoxazole
(SMZ)/
Trimethoprim
(TM)]

1 Duration

of treatment: 7-10 days minimum. More serious acute exacerbations may require hospitalization & the administration of IV
antibiotics.

CEPHALOSPORINS

Drug

Dosage

First Generation
Cefadroxil

500-1000 mg PO 12 hrly

Cefalexin

250-1000 mg PO 6 hrly or
500 mg PO 12 hrly
Max dose: 4 g/day
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Remarks

Adverse Reactions
• GI effects (dyspepsia, N/V, diarrhea, abdominal pain,
pseudomembranous colitis); Hypersensitivity reactions
(urticaria, pruritus, rash, angioedema); Hepatic effects
(cholestasis, elevated serum transaminase); CNS
effects (headache, dizziness); Other effects (genital
pruritus, genital moniliasis, vaginitis, moderate
transient neutropenia, fever)
Special Instructions
• May be taken w/ food to decrease gastric distress
• Avoid in patients w/ hypersensitivity to cephalosporins
• Use w/ caution in patients allergic to Penicillin & w/
renal impairment

All dosage recommendations are for non-pregnant & non-breastfeeding women,
& non-elderly adults w/ normal renal & hepatic function unless otherwise stated.
Not all products are available or approved for above use in all countries.
Products listed above may not be mentioned in the disease management chart but have been
placed here based on indications listed in regional manufacturers’ product information.
Specifi c prescribing information may be found in the latest MIMS.
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Dosage Guidelines
CEPHALOSPORINS (CONT’D)
Drug

Dosage1

Remarks

Second Generation

Childn >1 mth: 20-40 mg/kg/day PO divided 8-12 hrly
Max dose childn: 1 g/day

Cefminox

Childn: 20 mg/kg IV inj/infusion 6-8 hrly
Adults: 2-4 g IV inj/infusion divided 12 hrly

Adverse Reactions
• Hypersensitivity reactions
(urticaria, pruritus, rash,
anaphylaxis); GI effects
(diarrhea, N/V, rarely
antibiotic-associated
diarrhea/colitis); CNS effects
(encephalopathy,
convulsions); Hematologic
effects [prolonged
prothrombin time (PT),
prolonged activated partial
thromboplastin time
(APTT), &/or
hypoprothrombinemia (w/
or without bleeding)]; Other
effects (candidal infections,
hepatic/renal/hematologic
effects)
Special Instructions
• May be taken w/ food to
decrease gastric distress
• Avoid in patients w/
hypersensitivity to
cephalosporins
• Use w/ caution in patients
allergic to Penicillin & w/
renal impairment

M
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Cefaclor

Cefotiam

Childn: 40-80 mg/kg/day IV/IM divided 6-8 hrly
Adults: 200-400 mg PO 8-12 hrly or 0.5-2 g/day IV/IM
divided 6-12 hrly

Cefuroxime

Childn >3 mth: 20-30 mg/kg/day PO divided 12 hrly or
50-100 mg/kg/day IM/IV divided 6-8 hrly
Max dose childn: 1 g/day
Adults: 250 -500 mg PO 12 hrly or 750 mg-1.5 g IV 6-8
hrly

Third Generation
Cefditoren
Childn 6-10 kg: 50 mg PO 12 hrly
pivoxil
Childn >10-20 kg: 50 mg PO 8 hrly
Childn >20 kg: 100 mg PO 8 hrly
Adults: 100 mg PO 8 hrly
May increase to 200 mg PO 8 hrly for severe infections

Cefixime

Cefpodoxime

Ceftazidime

Ceftizoxime

Childn >6 mth: 4-8 mg/kg/day PO or divided 12 hrly
Adults & childn ≥30 kg: 200-400 mg/day PO or divided
12 hrly
Childn >2 mth: 5-10 mg/kg/day PO divided 12 hrly
Max dose: 200-400 mg/day
Adults: 100-200 mg PO 12 hrly

Childn <2 mth: 25-60 mg/kg/day divided 12 hrly
Childn >2 mth: 30-100 mg/kg/day PO divided 8-12 hrly
Max dose: 6 g/day in 3 divided doses
Adults: 500-2000 mg IM/IV 8-12 hrly
Childn ≥6 mth: 40-80 mg/kg/day IV divided 6-12 hrly
May increase to 120 mg/kg/day for severe or intractable
infections
Adults: 500-2000 mg IM/IV divided 6-12 hrly
May increase to 4 g/day for severe or intractable
infections
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1 Duration

of treatment: 7-10 days minimum. More serious acute exacerbations may require hospitalization & the administration
of IV antibiotics.

All dosage recommendations are for non-pregnant & non-breastfeeding women,
& non-elderly adults w/ normal renal & hepatic function unless otherwise stated.
Not all products are available or approved for above use in all countries.
Products listed above may not be mentioned in the disease management chart but have been
placed here based on indications listed in regional manufacturers’ product information.
Specifi c prescribing information may be found in the latest MIMS.
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Dosage Guidelines
COUGH & COLD PREPARATIONS
Drug
Acetylcysteine

Remarks

Childn <2 yr: 7.5 mg PO 12 hrly
Childn 2-5 yr: 7.5 mg PO 8-12 hrly
Childn 6-12 yr: 15 mg PO 8-12 hrly
Adults: 60-120 mg PO divided 8-12 hrly
Extended release: 75 mg PO 24 hrly

Adverse Reactions
• GI effects (GI discomfort, N/V);
Hypersensitivity reactions (bronchospasm,
rashes, hypotension)
Special Instructions
• Use w/ caution in patients w/ gastric or
duodenal ulcer
• Should be taken w/ food

M
IM
S

Ambroxol

Dosage
Childn <2 yr: 200 mg PO 24 hrly
Childn 2-7 yr: 200 mg PO 12 hrly
Adults: 200 mg PO 8 hrly

Bromhexine

Carbocisteine
(Carbocysteine)

Childn <2 yr: 1 mg PO 6-8 hrly
Childn 2-5 yr: 2 mg PO 6-8 hrly or 4 mg
PO 12 hrly
Childn 6-10 yr: 4 mg PO 6-8 hrly
Adults: 8-16 mg PO 8 hrly or 4 mg IM/IV
8 hrly
Childn <1 yr: 0.5 mL/kg/day in divided
doses
Childn 2-5 yr: 62.5-125 mg PO 6 hrly
Childn 6-12 yr: 250 mg PO 8 hrly
Adults:
Initial dose: 750 mg PO 6-8 hrly then
1.5 g/day PO in divided doses

Cyclidrol
(Sobrerol)

Childn ≤2 yr: 40 mg PO 12 hrly
Childn >6 yr: 80 mg PO 12 hrly
Adults: 200 mg PO 12 hrly or up to
800 mg/day in divided doses

Erdosteine

Childn 10-20 kg: 87.5 mg PO 12 hrly
Childn 21-30 kg: 175 mg PO 12 hrly
Childn >30 kg: 175 mg PO 8 hrly
Adults: 300 mg PO 12 hrly
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Guaifenesin

Adults & childn ≥12 yr: 600 mg PO
12 hrly or 200 mg PO 4 hrly
Max dose: 1200 mg/day
In some countries approved for 6-12 yr:
100-200 mg PO 4 hrly

Adverse Reactions
• GI effects (GI discomfort, N/V);
Hypersensitivity reactions (bronchospasm,
rashes, hypotension)
Special Instructions
• Use w/ caution in patients w/ gastric or
duodenal ulcer
• Should be taken w/ food
Adverse Reactions
• GI effect (stomach pain); Hypersensitivity
reaction (rashes)
Special Instruction
• Use w/ caution in patients w/ renal failure
Adverse Reactions
• GI effects (GI discomfort, rarely taste
alterations); Other effects (rarely,
headache, dyspnea, urticaria, erythema,
dermatitis)
Special Instruction
• Contraindicated in patients w/ hepatic
cirrhosis, hepatic impairment,
cystathionine-synthetase enzyme
deficiency & severe renal failure
• Use w/ caution in patients w/ history of
peptic ulcer

Adverse Reactions
• GI disturbances (GI discomfort, N/V)
Special Instruction
• Use w/ caution in patients w/ persistent/
chronic cough, asthma, chronic
bronchitis/emphysema
• Discontinue use if cough persists for >7
days w/ fever, rash or persistent headache

All dosage recommendations are for non-pregnant & non-breastfeeding women,
& non-elderly adults w/ normal renal & hepatic function unless otherwise stated.
Not all products are available or approved for above use in all countries.
Products listed above may not be mentioned in the disease management chart but have been
placed here based on indications listed in regional manufacturers’ product information.
Specifi c prescribing information may be found in the latest MIMS.
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Dosage Guidelines
MACROLIDES
Dosage
Childn 1 mth-12 yr: 7.5 mg/kg
IV infusion 12 hrly
or
Childn >2 yr: 7.5 mg/kg PO
12 hrly x 5-10 days
Adults & childn >12 yr:
250-500 mg PO/IV 12 hrly
given up to 14 days PO or 2-5
days IV

Remarks
Adverse Reactions
• GI effects (stomach pain, tongue discoloration, oral
moniliasis, elevated LFTs, N/V, diarrhea, stomatitis,
glossitis, cholestatic hepatitis, pseudomembranous
colitis); CNS effects (headache, anxiety, dizziness,
insomnia); Other effects (rashes, Stevens-Johnson
syndrome, thrombocytopenia, hypoglycemia)
Special Instruction
• Avoid concomitant administration w/ Terfenadine
• Use w/ caution in patients w/ renal/hepatic failure

M
IM
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Drug
Clarithromycin

Erythromycin

Childn: 30 mg/kg/day PO
divided 8-12 hrly
Adults: 250 mg PO 6 hrly or
500 mg PO 12 hrly
May increase to 4 g/day in
divided doses for very severe
infections

Midecamycin

Infants & childn: 30 mg/kg/
day PO divided 6-8 hrly
Adults: 800-1200 mg/day PO
divided 6-8 hrly

Adverse Reactions
• GI effects (abdominal discomfort, diarrhea, N/V);
Other effects (reversible hearing loss, erythema
multiforme)
Special Instruction
• Use w/ caution in patients w/ myasthenia gravis,
hepatic impairment
• Contraindicated in patients on Terfenadine,
Astemizole, Cisapride, Pimozide, Lovastatin,
Simvastatin, ergotamine or dihydroergotamine therapy
Adverse Reactions
• GI effects (stomach pain, diarrhea, N/V, anorexia,
tongue discoloration, glossitis)
Special Instruction
• Discontinue use if w/ hypersensitivity symptoms

OTHER ANTIBIOTICS

Drug

Dosage

Colistin
(Colistimethate
Na)

2.5-5 mg/kg/day IV/IM in 2-4
divided doses
Max dose: 5 mg/kg/day

Fosfomycin

Childn: 100-200 mg/kg/day IV
inj/infusion divided 12 hrly
Adults: 4 g/day IV inj/infusion
divided 12 hrly
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Remarks

Adverse Reactions
• GI effects (stomach pain, tongue tingling); CNS
effects (slurred speech, dizziness, vertigo); Other
effects (elevated BUN/creatinine, rash, apnea)
Special Instruction
• Use w/ caution in patients w/ renal impairment

Adverse Reactions
• GI effects (N/V, stomatitis, abdominal pain, diarrhea,
anorexia); Hepatic effect (reversible inc in liver
enzymes); Hematologic effects (agranulocytosis,
granulocytopenia, eosinophilia); Resp effects (cough,
asthma attack); CNS effects (headache, perioral
numbness, convulsions); Other effects (vertigo,
phlebitis, oral dryness)
Special Instruction
• Use w/ caution in patients w/ predisposition to develop
allergic reactions, liver disorders

All dosage recommendations are for non-pregnant & non-breastfeeding women,
& non-elderly adults w/ normal renal & hepatic function unless otherwise stated.
Not all products are available or approved for above use in all countries.
Products listed above may not be mentioned in the disease management chart but have been
placed here based on indications listed in regional manufacturers’ product information.
Specifi c prescribing information may be found in the latest MIMS.
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Dosage Guidelines
OTHER BETA-LACTAM
Dosage

Remarks

500 mg IV
8 hrly

Adverse Reactions
• GI effects (diarrhea, N/V, antibiotic-associated diarrhea/colitis, tongue/tooth
discoloration, altered taste); Hypersensitivity reactions ranging from mild (eg
rash) to severe (eg anaphylaxis) can occur; CNS effects (mental disturbances,
confusion); Rarely hepatic effects, severe dermatologic reactions (eg exfoliative
dermatitis, Stevens-Johnson syndrome, etc); Other effect (candidal infections)
Special Instructions
• Use w/ caution in patients allergic to penicillins, cephalosporins or other
beta-lactams, patients w/ renal impairment
• Use w/ caution in patients w/ CNS disorders (eg epilepsy), renal impairment

M
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Drug
Meropenem

PENICILLINS

Drug

Dosage1

Remarks

Aminopenicillins w/ or without Beta-lactamase Inhibitors
Amoxicillin

Amoxicillin/
clavulanic acid
(Co-amoxiclav,
Amoxicillin/
clavulanate)

Childn ≤3 mth: 20-30 mg/kg/day PO divided 12 hrly
Childn >3 mth & <40 kg: 20-50 mg/kg/day divided
8-12 hrly
Adults: 250-500 mg PO 8 hrly or 500-875 mg PO
12 hrly
Extended release: 775 mg PO 24 hrly
Adults (high-dose): 3 g PO 12 hrly or 500 mg IM/IV
8 hrly
Dose based on Amoxicillin
Childn <3 mth: 30 mg/kg/day PO divided 12 hrly
using 125 mg/5 mL susp
Childn ≥3 mth & <40 kg: 25-45 mg/kg/day PO
divided 12 hrly or 20 mg/kg/day PO divided 8 hrly
using 200 mg/5 mL or 400 mg/5 mL susp
Adults: 250-500 mg PO 8 hrly or 875 mg PO 12 hrly

Antipseudomonal Penicillins w/ or without Beta-lactamase
Inhibitors
Piperacillin/
tazobactam

Childn 2-9 mth: 80 mg/kg IV 8 hrly based on
Piperacillin
Childn ≥9 mth or >40 kg: 100 mg/kg IV 8 hrly based
on Piperacillin
Adults: 3.375 g IV 6 hrly

Adverse Reactions
• Hypersensitivity reactions
(rash, urticaria, pruritus, severe
reactions eg anaphylaxis can
occur); GI effects (diarrhea,
N/V, rarely
antibiotic-associated diarrhea/
colitis); Other effect (candidal
infections)
• Rarely hematologic effects;
renal & hepatic effects have
occurred; high doses may be
associated w/ CNS effects
(encephalopathy, convulsions)
Special Instructions
• Avoid in patients w/ Penicillin
allergy
• Use w/ caution in patients w/
renal impairment
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Ticarcillin/
clavulanic acid
(Ticarcillin/
clavulanate)

Childn <60 kg: 200-300 mg/kg/day IV divided
4-6 hrly based on Ticarcillin
Childn ≥60 kg & adults: 3.1 g IV 4-6 hrly
Max dose: 24 g IV/day based on Ticarcillin

Antistaphylococcal Penicillin
Cloxacillin

500 mg PO 6 hrly

1 Duration

of treatment: 7-10 days minimum. More serious acute exacerbations may require hospitalization & the administration
of IV antibiotics.
All dosage recommendations are for non-pregnant & non-breastfeeding women,
& non-elderly adults w/ normal renal & hepatic function unless otherwise stated.
Not all products are available or approved for above use in all countries.
Products listed above may not be mentioned in the disease management chart but have been
placed here based on indications listed in regional manufacturers’ product information.
Specifi c prescribing information may be found in the latest MIMS.
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Dosage Guidelines
QUINOLONES
Drug

Dosage1

Remarks

Ciprofloxacin

250-750 mg PO
12 hrly or
200-400 mg IV
8-12 hrly

Adverse Reactions
• GI effects (N/V, diarrhea, abdominal pain, dyspepsia, diarrhea, rarely
antibiotic-associated diarrhea/colitis); CNS effects (headache,
dizziness, sleep disorders, restlessness, drowsiness); Dermatologic
effects (rash, pruritus, photosensitivity); Hypersensitivity reactions can
range from mild (eg rash) to severe/life-threatening (eg
Stevens-Johnson syndrome)
• Rarely hematologic effects, hepatic & renal effects
• Some quinolones have the potential to prolong the QT interval
Special Instructions
• Administer at least 2 hr before or 3 hr after Al- or Mg-containing
antacids, dietary supplements containing Zn or Fe or buffered ddI
preparations
• Avoid exposure to strong sunlight or tanning beds
• Use w/ caution in patients w/ epilepsy or history of CNS disorders, w/
impaired renal or hepatic function & w/ G6PD deficiency

Levofloxacin

300-600 mg/day
PO divided
8-12 hrly

M
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Ofloxacin

250-500 mg/day
PO 24 hrly or
divided 12 hrly

1 Duration

of treatment: 7-10 days minimum. More serious acute exacerbations may require hospitalization & the administration
of IV antibiotics.

TETRACYCLINES

Drug

Doxycycline

Dosage

Initial dose: 200
mg PO 24 hrly
Maintenance
dose: 100-200 mg
PO 24 hrly
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Remarks

Adverse Reactions
• Dermatologic effect (photosensitivity); GI effects (N/V,
diarrhea, antibiotic-associated diarrhea/colitis, dysphagia,
esophageal ulceration may occur when taken w/ an insufficient
amount of liqd); Other effects (candidal infections,
discoloration of teeth, interference w/ bone growth in young
infants/pregnant women)
• Rarely renal dysfunction, hepatotoxicity, hematologic effects,
intracranial pressure w/ headache & visual disturbances;
hypersensitivity reactions have occurred
Special Instructions
• Avoid long exposure to sunlight or tanning beds
• Take w/ plenty of fluid while sitting or standing & before
retiring to bed
• Avoid in children ≤8 yr & pregnant women; avoid in patients
w/ systemic lupus erythematosus (SLE)
• Use w/ caution in patient w/ renal or hepatic impairment (

All dosage recommendations are for non-pregnant & non-breastfeeding women,
& non-elderly adults w/ normal renal & hepatic function unless otherwise stated.
Not all products are available or approved for above use in all countries.
Products listed above may not be mentioned in the disease management chart but have been
placed here based on indications listed in regional manufacturers’ product information.
Specifi c prescribing information may be found in the latest MIMS.

Please see the end of this section for reference list.
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