



































































CHAPTER 16	RESPIRATORY DISORDERS
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GENERAL MEASURES
Ensure adequate hydration.
In patients presenting with asthma without an atopic allergic background, the diagnosis of pulmonary oedema due to left ventricular heart failure should be considered.
Patients with severe asthma (characterised by one or more of: unable to complete sentences in one breath, altered mental status, paradoxical chest movement, absence of wheezes, peak expiratory flow (PEF) <50% of predicted/personal best - see PEF charts in Appendix V) should ideally be closely monitored in a High Care or an Intensive Care Unit. 

MEDICINE TREATMENT
If hypoxaemic
	LoE:I[endnoteRef:2] [2: 	Oxygen: Chu DK, Kim LH, Young PJ, Zamiri N, Almenawer SA, Jaeschke R, Szczeklik W, Schünemann HJ, Neary JD, Alhazzani W. Mortality and morbidity in acutely ill adults treated with liberal versus conservative oxygen therapy (IOTA): a systematic review and meta‐analysis. Lancet. 2018 Apr 28;391(10131):1693‐1705. https://www.ncbi.nlm.nih.gov/pubmed/29726345] 



Oxygen, if saturation <94%.

Salbutamol, nebulisation, 5 mg.
· Initially nebulise continuously (refill the nebuliser reservoir every 20 minutes) at a flow rate of 6–8 L/minute until PEF >60% of predicted or >60% of personal best (see PEF charts in Appendix V).
· Once patient reaches 60% of their predicted/personal best PEF, repeat salbutamol 5 mg 4 hourly.
	LoE: I[endnoteRef:3] [3: 	Salbutamol nebulisation: Global Initiative for Asthma. Global Strategy for Asthma Management and Prevention, 2019. http://www.ginasthma.org/
	Salbutamol nebulisation: British Thoracic Society. Scottish Intercollegiate Guidelines Network. British guideline on the management of asthma, October 2014. Available at: https://www.brit-thoracic.org.uk/document-library/clinical-information/asthma/btssign-asthma-guideline-2014/ 
	Salbutamol nebulisation: Camargo CA Jr, Spooner CH, Rowe BH. Continuous versus intermittent
beta-agonists in the treatment of acute asthma. Cochrane Database Syst Rev. 2003;(4):CD001115. http://www.ncbi.nlm.nih.gov/pubmed/14583926 
	Salbutamol nebulisation: South African Medicines Formulary. 12th Edition.  Division of Clinical Pharmacology.  University of Cape Town. 2016.] 





Severe exacerbations:
ADD 
	LoE: II[endnoteRef:4] [4: 	Ipratropium + salbutamol nebuilsation (severe acute asthma):  Kirkland SW, Vandenberghe C, Voaklander B, Nikel T, Campbell S, Rowe BH. Combined inhaled beta-agonist and anticholinergic agents for emergency management
in adults with asthma. Cochrane Database Syst Rev. 2017 Jan 11;1:CD001284. https://www.ncbi.nlm.nih.gov/pubmed/28076656] 




Ipratropium bromide, nebulisation 0.5 mg. 
· Combination salbutamol/ipratropium UDV, 5/0.5 mg preferred. 

Mild to moderate exacerbations, if response to nebulised salbutamol is poor:
ADD 
Ipratropium bromide, nebulisation 0.5 mg with the 1st and subsequent 
	LoE: II[endnoteRef:5] [5: 	Ipratropium: Rodrigo GJ, Castro-Rodriguez JA. Anticholinergics in the treatment of children and adults with acute asthma: a systematic review with meta-analysis. Thorax. 2005 Sep;60(9):740-6. Epub 2005 Jul 29. Review. Erratum in: Thorax. 2010 Dec;65(12):1118. Thorax. 2008 Nov;63(11):1029. Thorax. 2006 May;61(5):458.Thorax. 2006 Mar;61(3):274. http://www.ncbi.nlm.nih.gov/pubmed/16055613] 



refills of the nebuliser reservoir.

· Corticosteroids (intermediate-acting) e.g.:
Prednisone, oral, 40 mg daily (start within 1 hour of presentation) for 7 days.
	LoE:III[endnoteRef:6] [6: 	Prednisone, oral: Global Initiative for Asthma. Global Strategy for Asthma Management and Prevention, 2019. http://www.ginasthma.org/] 



OR



In patients who cannot use oral therapy, or are vomiting or are suspected of having gastric atony from a severe asthma exacerbation:
Hydrocortisone, IV, 100 mg 6 hourly.
	LoE:II[endnoteRef:7] [7: 	Hydrocortisone, IV: Cunnington D, Smith N, Steed K, Rosengarten P, Kelly AM, Teichtahl H. Oral versus intravenous corticosteroids in adults hospitalised with acute asthma. PulmPharmacol Ther. 2005;18(3):207-12.http://www.ncbi.nlm.nih.gov/pubmed/15707855] 




Once oral medication can be taken, switch to:
· Corticosteroids (intermediate-acting) e.g.:
Prednisone, oral, 40 mg daily for 7 days.

Continue nebulisations until PEF returns to 80% of predicted/ personal best, at which point the patient can be converted to:
· Salbutamol, MDI, 200 mcg, as needed.
	LoE:III[endnoteRef:8] [8: 	Low-dose ICS with SABA MDI (Rescue use): Global Initiative for Asthma. Global Strategy for asthma management and prevention, 2019. http://www.ginasthma.org/ 
	Low-dose ICS with SABA MDI (Rescue use): Reddel HK, FitzGerald JM, Bateman ED, Bacharier LB, Becker A, Brusselle G, Buhl R, Cruz AA, Fleming L, Inoue H, Ko FW, Krishnan JA, Levy ML, Lin J, Pedersen SE, Sheikh A, Yorgancioglu A, Boulet LP. GINA 2019: a fundamental change in asthma management: Treatment of asthma with short-acting bronchodilators alone is no longer recommended for adults and adolescents. Eur Respir J. 2019 Jun 27;53(6). https://www.ncbi.nlm.nih.gov/pubmed/31249014 
	Low-dose ICS with SABA MDI (Rescue use): Papi A, Canonica GW, Maestrelli P, Paggiaro P, Olivieri D, Pozzi E, Crimi N, Vignola AM, Morelli P, Nicolini G, Fabbri LM; BEST Study Group. Rescue use of beclomethasone and albuterol in a single inhaler for mild asthma. N Engl J Med. 2007 May 17;356(20):2040-52. https://www.ncbi.nlm.nih.gov/pubmed/17507703
	Low-dose ICS with SABA MDI (Rescue use): Suissa S, Ernst P, Benayoun S, Baltzan M, Cai B. Low-dose inhaled corticosteroids and the prevention of death from asthma. N Engl J Med. 2000 Aug 3;343(5):332-6. https://www.ncbi.nlm.nih.gov/pubmed/10922423
	Low-dose ICS with SABA MDI (Rescue use): Suissa S, Ernst P, Kezouh A. Regular use of inhaled corticosteroids and the long term prevention of hospitalisation for asthma. Thorax. 2002 Oct;57(10):880-4. https://www.ncbi.nlm.nih.gov/pubmed/12324675
Low-dose ICS with SABA MDI (Rescue use):Pauwels RA, Pedersen S, Busse WW, Tan WC, Chen YZ, Ohlsson SV, Ullman A, Lamm  CJ, O'Byrne PM; START Investigators Group. Early intervention with budesonide in  mild persistent asthma: a randomised, double-blind trial. Lancet. 2003 Mar 29;361(9363):1071-6. https://www.ncbi.nlm.nih.gov/pubmed/12672309 
	Low-dose ICS with SABA MDI (Rescue use): Reddel HK, Busse WW, Pedersen S, Tan WC, Chen YZ, Jorup C, Lythgoe D, O'Byrne PM. Should recommendations about starting inhaled corticosteroid treatment for mild asthma be based on symptom frequency: a post-hoc efficacy analysis of the START study. Lancet. 2017 Jan 14;389(10065):157-166. https://www.ncbi.nlm.nih.gov/pubmed/27912982 ] 



AND
· Inhaled corticosteroid (ICS), e.g.:
· Budesonide, inhalation, 200 mcg whenever salbutamol is taken.

In patients on protease inhibitors, replace ICS with beclomethasone:
· Beclomethasone, inhalation, 200 mcg whenever salbutamol is taken.
	LoE:III[endnoteRef:9] [9:  Inhaled corticosteroids (Patients on protease inhibitors): Kedem E, Shahar E, Hassoun G, Pollack S. Iatrogenic Cushing's syndrome due to  coadministration of ritonavir and inhaled budesonide in an asthmatic human immunodeficiency virus infected patient. J Asthma. 2010 Sep;47(7):830-1. https://www.ncbi.nlm.nih.gov/pubmed/20653496
	Inhaled corticosteroids (Patients on protease inhibitors): Frankel JK, Packer CD. Cushing's syndrome due to antiretroviral-budesonide interaction. Ann Pharmacother. 2011 Jun;45(6):823-4. https://www.ncbi.nlm.nih.gov/pubmed/21558486
Inhaled corticosteroids (Patients on protease inhibitors): Blondin MC, Beauregard H, Serri O. Iatrogenic Cushing syndrome in patients receiving inhaled budesonide and itraconazole or ritonavir: two cases and literature review. Endocr Pract. 2013 Nov-Dec;19(6):e138-41. https://www.ncbi.nlm.nih.gov/pubmed/23807527
	Inhaled corticosteroids (Patients on protease inhibitors): Yoganathan K, David L, Williams C, Jones K. Cushing's syndrome with adrenal suppression induced by inhaled budesonide due to a ritonavir drug interaction in a woman with HIV infection. Int J STD AIDS. 2012 Jul;23(7):520-1. https://www.ncbi.nlm.nih.gov/pubmed/22844010] 




Monitor response with PEF and clinical signs. Patients who fail to respond within 1 hour (symptomatic improvement and PEF >60% of predicted/personal best):
· Exclude upper airway obstruction/stridor, pneumothorax, and anaphylaxis.
· Discuss management with a specialist.
· Intubation and ventilator support may be required.
· If referral to another facility is required, the patient needs to be stabilised prior to transfer and transported by the appropriate level of transport -discuss with the referral centre.

In patients with a poor response:
ADD
Magnesium sulfate, IV, 2 g in 100mL sodium chloride 0.9%, as a 
	LoE: I[endnoteRef:10] [10: 	Magnesium sulfate: Kew KM, Kirtchuk L, Michell CI. Intravenous magnesium sulfate for treating adults with acute asthma in the emergency department. Cochrane Database Syst Rev.2014 May 28;5:CD010909.http://www.ncbi.nlm.nih.gov/pubmed/24865567
	Magnesium sulfate: Goodacre S, Cohen J, Bradburn M, Gray A, Benger J, Coats T; 3Mg Research Team.
Intravenous or nebulised magnesium sulfate versus standard therapy for severeacute asthma (3Mg trial): a double-blind, randomised controlled trial. LancetRespir Med. 2013 Jun;1(4):293-300.http://www.ncbi.nlm.nih.gov/pubmed/24429154] 



single dose, administered over 20 minutes.

Intravenous magnesium, single dose, has been shown to reduce the rate of hospitalisation.

There is good evidence to recommend against the use of intravenous aminophylline in acute asthma as its use together with high-dose nebulised ß2-agonists does not result in significant additional bronchodilation and leads to a significant increase in toxicity (vomiting and dysrhythmias). 
	LoE: I[endnoteRef:11] [11: 	Aminophylline: Nair P, Milan SJ, Rowe BH. Addition of intravenous aminophylline to inhaled
beta(2)-agonists in adults with acute asthma. Cochrane Database Syst Rev. 2012 Dec 12;12:CD002742.http://www.ncbi.nlm.nih.gov/pubmed/23235591] 




Intercurrent bacterial respiratory infections
Bacterial infections are seldom present in acute exacerbations of asthma and yellow sputum production is usually related to presence of eosinophils. Antibiotics do not play a role in the management of asthma unless there is air space consolidation on CXR. See section 16.6: Pneumonia, community acquired.
[bookmark: _Toc433871870][bookmark: _Toc433976374][bookmark: _Toc434078417]16.2 ASTHMA, CHRONIC PERSISTENT – UNDER REVIEW
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DESCRIPTION
Asthma must be distinguished from chronic obstructive pulmonary disease, which is often mistaken for asthma. The history is a reliable diagnostic guideline and may be of value in assessing treatment response. 
	Asthma
	COPD

	» Young age onset, usually <20 years.
» History of hay fever, eczema and/or allergies.
» Family history of asthma.
» Symptoms are intermittent with periods of normal breathing in between.
» Symptoms are usually worse at night or in the early hours of the morning, during an upper respiratory tract infection, when the weather changes or when upset.
» Increase 20% in PEF 10 minutes after receiving a ß2-agonist.
	LoE:II[endnoteRef:12] [12: 	Treatment response with SABA: Global Initiative for Asthma. Global Strategy for Asthma Management and Prevention, 2019. http://www.ginasthma.org/] 




	» Older age onset, usually >40 years.
» Symptoms slowly worsen over a long period of time.
» Long history of daily/frequent cough, before the onset of shortness of breath.
» Symptoms are persistent and not only at night or during the early morning.
» History of heavy smoking (>20 cigarettes/day for ≥15 years), heavy cannabis use or previous TB. 
» Little improvement in PEF with ß2-agonist.



GENERAL MEASURES
Patient education: including advice on smoking cessation.
Decrease exposure to triggers, e.g. house dust mite, pollens, grasses, pets, smoke, fumes, etc.

MEDICINE TREATMENT
Nocturnal symptoms of cough and wheeze, or the need for bronchodilators > twice a week, or PEF <80% of the patient’s best value, indicates poor asthma control. 
Patients with poorly controlled asthma need to step up their maintenance therapy as described below. 
The Asthma Control Test®, a validated measure of clinical asthma control, can be completed by the patient (after initial instruction) at each visit to the clinic prior to consultation. A value of ≥20 suggests adequate asthma control (see Appendix V).






	A patient with poorly controlled asthma should be assessed for the following and identified problems addressed prior to stepping up therapy:
1) Correct inhaler technique should be demonstrated and checked regularly, as many asthmatic patients do not use their inhalers correctly.
2) Adherence to medication, especially the inhaled corticosteroid.
3) Exposure to triggers of bronchospasm.
4) Use of medications that may aggravate asthma e.g. NSAIDS.
5) Other medical conditions such as cardiac disease.
6) Treat allergic rhinitis (see section 17.2: Rhinitis, allergic, persistent) and GORD (see section 1.1.3: Gastro-oesophageal reflux disease (GORD), if present.



Asthma therapy
Inhaled corticosteroids (ICS) are the mainstay of treatment in asthma. 

For patients with infrequent asthma symptoms < twice a month:
As reliever/rescue therapy:
· Short acting ß2-agonists, e.g.:
· Salbutamol, MDI, 200 mcg, as needed.
	LoE:III[endnoteRef:13] [13: 	Low-dose ICS with SABA MDI (Rescue use): Global Initiative for Asthma. Global Strategy for asthma management and prevention, 2019. http://www.ginasthma.org/ 
	Low-dose ICS with SABA MDI (Rescue use): Reddel HK, FitzGerald JM, Bateman ED, Bacharier LB, Becker A, Brusselle G, Buhl R, Cruz AA, Fleming L, Inoue H, Ko FW, Krishnan JA, Levy ML, Lin J, Pedersen SE, Sheikh A, Yorgancioglu A, Boulet LP. GINA 2019: a fundamental change in asthma management: Treatment of asthma with short-acting bronchodilators alone is no longer recommended for adults and adolescents. Eur Respir J. 2019 Jun 27;53(6). https://www.ncbi.nlm.nih.gov/pubmed/31249014 
	Low-dose ICS with SABA MDI (Rescue use): Papi A, Canonica GW, Maestrelli P, Paggiaro P, Olivieri D, Pozzi E, Crimi N, Vignola AM, Morelli P, Nicolini G, Fabbri LM; BEST Study Group. Rescue use of beclomethasone and albuterol in a single inhaler for mild asthma. N Engl J Med. 2007 May 17;356(20):2040-52. https://www.ncbi.nlm.nih.gov/pubmed/17507703
	Low-dose ICS with SABA MDI (Rescue use): Suissa S, Ernst P, Benayoun S, Baltzan M, Cai B. Low-dose inhaled corticosteroids and the prevention of death from asthma. N Engl J Med. 2000 Aug 3;343(5):332-6. https://www.ncbi.nlm.nih.gov/pubmed/10922423
	Low-dose ICS with SABA MDI (Rescue use): Suissa S, Ernst P, Kezouh A. Regular use of inhaled corticosteroids and the long term prevention of hospitalisation for asthma. Thorax. 2002 Oct;57(10):880-4. https://www.ncbi.nlm.nih.gov/pubmed/12324675
Low-dose ICS with SABA MDI (Rescue use):Pauwels RA, Pedersen S, Busse WW, Tan WC, Chen YZ, Ohlsson SV, Ullman A, Lamm  CJ, O'Byrne PM; START Investigators Group. Early intervention with budesonide in  mild persistent asthma: a randomised, double-blind trial. Lancet. 2003 Mar 29;361(9363):1071-6. https://www.ncbi.nlm.nih.gov/pubmed/12672309 
	Low-dose ICS with SABA MDI (Rescue use): Reddel HK, Busse WW, Pedersen S, Tan WC, Chen YZ, Jorup C, Lythgoe D, O'Byrne PM. Should recommendations about starting inhaled corticosteroid treatment for mild asthma be based on symptom frequency: a post-hoc efficacy analysis of the START study. Lancet. 2017 Jan 14;389(10065):157-166. https://www.ncbi.nlm.nih.gov/pubmed/27912982 ] 



AND
· ICS, e.g.:
· Budesonide, inhalation, 200 mcg whenever salbutamol is taken.

In patients on protease inhibitors, replace ICS with beclomethasone:
· Beclomethasone, inhalation, 200 mcg whenever salbutamol taken.
	LoE:III[endnoteRef:14] [14:  Inhaled corticosteroids (Patients on protease inhibitors): Kedem E, Shahar E, Hassoun G, Pollack S. Iatrogenic Cushing's syndrome due to  coadministration of ritonavir and inhaled budesonide in an asthmatic human immunodeficiency virus infected patient. J Asthma. 2010 Sep;47(7):830-1. https://www.ncbi.nlm.nih.gov/pubmed/20653496
	Inhaled corticosteroids (Patients on protease inhibitors): Frankel JK, Packer CD. Cushing's syndrome due to antiretroviral-budesonide interaction. Ann Pharmacother. 2011 Jun;45(6):823-4. https://www.ncbi.nlm.nih.gov/pubmed/21558486
Inhaled corticosteroids (Patients on protease inhibitors): Blondin MC, Beauregard H, Serri O. Iatrogenic Cushing syndrome in patients receiving inhaled budesonide and itraconazole or ritonavir: two cases and literature review. Endocr Pract. 2013 Nov-Dec;19(6):e138-41. https://www.ncbi.nlm.nih.gov/pubmed/23807527
	Inhaled corticosteroids (Patients on protease inhibitors): Yoganathan K, David L, Williams C, Jones K. Cushing's syndrome with adrenal suppression induced by inhaled budesonide due to a ritonavir drug interaction in a woman with HIV infection. Int J STD AIDS. 2012 Jul;23(7):520-1. https://www.ncbi.nlm.nih.gov/pubmed/22844010] 




For patients with asthma symptoms ≥ twice a month
As controller therapy:
· ICS, low dose, e.g.:
	LoE: I[endnoteRef:15] [15: 	Inhaled corticosteroids: Suissa S, Ernst P, Benayoun S, Baltzan M, Cai B. Low-dose inhaled corticosteroids and the prevention of death from asthma. N Engl J Med. 2000 Aug 3;343(5):332-6. https://www.ncbi.nlm.nih.gov/pubmed/10922423  
	Inhaled corticosteroids: Busse WW, Pedersen S, Pauwels RA, Tan WC, Chen YZ, Lamm CJ, O'Byrne PM; START Investigators Group. The Inhaled Steroid Treatment As Regular Therapy in Early Asthma (START) study 5-year follow-up: effectiveness of early intervention with budesonide in mild persistent asthma. J Allergy ClinImmunol. 2008May;121(5):1167-74.http://www.ncbi.nlm.nih.gov/pubmed/18405951
	Inhaled corticosteroids: Reddel HK, Busse WW, Pedersen S, Tan WC, Chen YZ, Jorup C, Lythgoe D, O'Byrne 
PM. Should recommendations about starting inhaled corticosteroid treatment for mild asthma be based on symptom frequency: a post-hoc efficacy analysis of the START study. Lancet. 2017 Jan 14;389(10065):157-166. https://www.ncbi.nlm.nih.gov/pubmed/27912982 
	Inhaled corticosteroids: Global Initiative for Asthma. Global Strategy for Asthma Management and Prevention, 2019. http://www.ginasthma.org/] 



· Budesonide, inhalation, 200 mcg 12 hourly.
· Well and stable after 6 months: can attempt to reduce budesonide dose to 200 mcg daily.
· Dose adjustments may be required at change of seasons.

In patients on protease inhibitors, replace ICS with beclomethasone:
· Beclomethasone, inhalation, 200 mcg 12 hourly for 6 months; reduced to 200 mcg daily once well and stable. 
	LoE:III[endnoteRef:16] [16:  Inhaled corticosteroids (Patients on protease inhibitors): Kedem E, Shahar E, Hassoun G, Pollack S. Iatrogenic Cushing's syndrome due to  coadministration of ritonavir and inhaled budesonide in an asthmatic human immunodeficiency virus infected patient. J Asthma. 2010 Sep;47(7):830-1. https://www.ncbi.nlm.nih.gov/pubmed/20653496
	Inhaled corticosteroids (Patients on protease inhibitors): Frankel JK, Packer CD. Cushing's syndrome due to antiretroviral-budesonide interaction. Ann Pharmacother. 2011 Jun;45(6):823-4. https://www.ncbi.nlm.nih.gov/pubmed/21558486
Inhaled corticosteroids (Patients on protease inhibitors): Blondin MC, Beauregard H, Serri O. Iatrogenic Cushing syndrome in patients receiving inhaled budesonide and itraconazole or ritonavir: two cases and literature review. Endocr Pract. 2013 Nov-Dec;19(6):e138-41. https://www.ncbi.nlm.nih.gov/pubmed/23807527
	Inhaled corticosteroids (Patients on protease inhibitors): Yoganathan K, David L, Williams C, Jones K. Cushing's syndrome with adrenal suppression induced by inhaled budesonide due to a ritonavir drug interaction in  a woman with HIV infection. Int J STD AIDS. 2012 Jul;23(7):520-1. https://www.ncbi.nlm.nih.gov/pubmed/22844010] 




AND
As reliever/rescue therapy:
· Short acting ß2-agonists, e.g.:
· Salbutamol, MDI, 200 mcg, 6 hourly as necessary.

For patients with asthma symptoms almost daily or waking due to asthma at least once a week:
· Long-acting β2-agonist/corticosteroid combination inhaler, e.g.:
· Salmeterol/fluticasone, inhalation, 50/250 mcg 12 hourly.
· Maximum dose: 50/500 mcg 12 hourly.
· Well and stable for 6 months: step down to budesonide, inhaled, 200 mcg 12 hourly.
	LoE: I[endnoteRef:17] [17: Long-acting β2-agonist/corticosteroid combination inhaler: Walters EH, Gibson PG, Lasserson TJ, Walters JA. Long-acting beta2-agonists for chronic asthma in adults and children where background therapy contains varied or no inhaled corticosteroid. Cochrane Database Syst Rev. 2007 Jan24;(1):CD001385. http://www.ncbi.nlm.nih.gov/pubmed/17253458
	Long-acting β2-agonist/corticosteroid combination inhaler: Global Initiative for Asthma. Global Strategy for Asthma Management and Prevention, 2019. http://www.ginasthma.org/ 
Long-acting β2-agonist/corticosteroid combination inhaler: South African Medicines Formulary. 12th Edition.  Division of Clinical Pharmacology.  University of Cape Town. 2016.] 



[bookmark: _Hlk488153883]
In patients on protease inhibitors:
· Beclomethasone, inhalation, 400 mcg 12 hourly.
	LoE:III[endnoteRef:18] [18:  Inhaled corticosteroids (Patients on protease inhibitors): Kedem E, Shahar E, Hassoun G, Pollack S. Iatrogenic Cushing's syndrome due to  coadministration of ritonavir and inhaled budesonide in an asthmatic human immunodeficiency virus infected patient. J Asthma. 2010 Sep;47(7):830-1. https://www.ncbi.nlm.nih.gov/pubmed/20653496
	Inhaled corticosteroids (Patients on protease inhibitors): Frankel JK, Packer CD. Cushing's syndrome due to antiretroviral-budesonide interaction. Ann Pharmacother. 2011 Jun;45(6):823-4. https://www.ncbi.nlm.nih.gov/pubmed/21558486
Inhaled corticosteroids (Patients on protease inhibitors): Blondin MC, Beauregard H, Serri O. Iatrogenic Cushing syndrome in patients receiving inhaled budesonide and itraconazole or ritonavir: two cases and literature review. Endocr Pract. 2013 Nov-Dec;19(6):e138-41. https://www.ncbi.nlm.nih.gov/pubmed/23807527
	Inhaled corticosteroids (Patients on protease inhibitors): Yoganathan K, David L, Williams C, Jones K. Cushing's syndrome with adrenal suppression induced by inhaled budesonide due to a ritonavir drug interaction in  a woman with HIV infection. Int J STD AIDS. 2012 Jul;23(7):520-1. https://www.ncbi.nlm.nih.gov/pubmed/22844010] 




AND
· Formoterol, inhalation, 12 mcg 12 hourly.

Failure of above therapy:
While awaiting appointment with specialist.
ADD
· Corticosteroids (intermediate-acting) e.g.:
Prednisone, oral, 10 mg daily. 
Note: Prednisone should not be used as maintenance therapy but only as a bridging step while awaiting review by specialist.
	LoE: III



For short-term exacerbations in patients not responding to the above, while awaiting review with specialist: 
· Corticosteroids (intermediate-acting) e.g.:
	LoE: III



Prednisone, oral, 40 mg daily for 10 days.

PATIENT AND CAREGIVER EDUCATION ON INHALER AND SPACER TECHNIQUES:

Spacer devices
Patients who are unable to use aerosol inhalers correctly after adequate counselling may benefit from the use of a spacer.

Metered dose inhalers (MDIs)

Inhalation therapy without a spacer in adults:
1. Remove the cap from the mouthpiece.
2. Shake the inhaler well.
3. While standing or sitting upright, breathe out as much air as possible.
4. Immediately place the mouth piece of the inhaler between the lips and gently close the lips around it, making a good seal.
5. Start breathing in slowly through the mouth (not the nose). 
6. Press down the canister of the metered dose inhaler once immediately after starting to breathe in.
7. Breathe in slowly to fill the lungs.
8. Hold the breath for 5–10 seconds, if possible.
9. Breathe out slowly and rest for a few breaths (30–60 seconds).
10. Repeat steps 2–6 for each puff prescribed.
11. Rinse mouth with water after inhalation of corticosteroids.

Inhalation therapy with a spacer in adults:
1. Remove the caps from the inhaler and the spacer.
2. Shake the inhaler well.
3. Insert the mouthpiece of the metered dose inhaler into the back of the spacer.
4. Insert the mouthpiece of the spacer into the mouth and close the lips around the mouthpiece. Avoid covering any small exhalation holes.
5. Press down the canister of the metered dose inhaler once to release one puff into the spacer.
6. Immediately take 3–4 slow deep breaths.
7. Repeat steps 4–6 for each puff prescribed, waiting at least 30 seconds between puffs.
8. Rinse mouth with water after inhalation of corticosteroids.

Dry Powder Inhalers (DPIs)
Inhalation therapy with a dry powder inhaler (DPI) for adults and children over 6 years of age:
1. There is no need to shake a DPI
2. Open, twist or click the device to load the medication dose.
3. Stand or sit up straight and breathe out completely (away from the device, not into the mouthpiece)
4. Immediately put the mouthpiece into your mouth, close your lips tightly around it and breathe in quickly and forcefully to full inhalation
5. Take the DPI out of your mouth, hold your breath for 5-10 seconds, then exhale slowly. 
6. Repeat steps 2–5 for each puff prescribed, waiting at least 30 seconds between puffs.
7. Rinse mouth with water after inhalation of corticosteroids.

	

16.3 BRONCHIECTASIS
j47

GENERAL MEASURES
Patient education. 
Advice on early self-referral for suspected acute infections.
Physiotherapy: Regular chest clearance exercises (20 minutes morning and night) are the mainstay of therapy and must be emphasised and demonstrated to the patients, including cough and chest drainage techniques, and must be emphasised repetitively.

MEDICINE TREATMENT
Antimicrobial therapy
Antibiotic therapy in patients with bronchiectasis should only be used when there is either systemic evidence of sepsis such as pyrexia or increasing sputum purulence or volume. Antibiotic choices should be guided by sputum microscopy, culture and sensitivity. The number and duration of physiotherapy sessions should be increased.

Treatment may need to be prolonged for two weeks, depending on the extent of the bronchiectasis and the organisms suspected.

In patients otherwise stable and before culture results:
Amoxicillin/clavulanic acid, oral, 875/125 mg 12 hourly for 10 days, or 
	LoE:III[endnoteRef:19] [19: 	Amoxicillin/clavulanic acid, oral: Pasteur MC, Bilton D, Hill AT; British Thoracic Society Bronchiectasis non-CF  Guideline Group. British Thoracic Society guideline for non-CF bronchiectasis.Thorax. 2010 Jul;65Suppl 1:i1-58.http://www.ncbi.nlm.nih.gov/pubmed/20627931] 



longer, depending on the response.

Severe penicillin allergy: (Z88.0)
Azithromycin, oral, 500 mg daily for 10 days
	LoE:IVb




More severely ill patients may require hospitalisation and initiation of parenteral antibiotic therapy.
Sputum microscopy, culture and sensitivity determination are indicated in all cases.
Ceftriaxone 2g, IV, daily, until patient apyrexial for 24 hours.
	LoE:III[endnoteRef:20] [20:  Ceftriaxone, IV: Pasteur MC, Bilton D, Hill AT; British Thoracic Society Bronchiectasis non-CF  Guideline Group. British Thoracic Society guideline for non-CF bronchiectasis.Thorax. 2010 Jul;65Suppl 1:i1-58.http://www.ncbi.nlm.nih.gov/pubmed/20627931] 



Follow with: 
Amoxicillin/clavulanic acid, oral, 875/125 mg 12 hourly.
	LoE:III[endnoteRef:21] [21: 	Amoxicillin/clavulanic acid: Pasteur MC, Bilton D, Hill AT; British Thoracic Society Bronchiectasis non-CF  Guideline Group. British Thoracic Society guideline for non-CF bronchiectasis.Thorax. 2010 Jul;65Suppl 1:i1-58.http://www.ncbi.nlm.nih.gov/pubmed/20627931
	Amoxicllin/clavulanic acid: NICD pneumococci susceptibility data for amoxicillin for the period 2005-2014 [E-mail communication]
	Amoxicillin/clavulanic acid:Kiffer CR, Pignatari AC. Pharmacodynamic evaluation of commonly prescribed
oral antibiotics against respiratory bacterial pathogens. BMC Infect Dis. 2011 Oct 25;11:286.http://www.ncbi.nlm.nih.gov/pubmed/22026724] 




If Pseudomonas infection is confirmed on culture: (B96.5)
ADD

Ciprofloxacin, oral, 750 mg 12 hourly for 7 days.

If Pseudomonas infection is confirmed on culture and severe penicillin allergy: (Z88.0)
Moxifloxacin, oral, 400 mg daily for 7 days as monotherapy.

If penicillin allergic and unable to tolerate oral therapy: (Z88.0)
Management of these patients should be discussed with a specialist for possible referral and alternative parenteral therapy:
Moxifloxacin, IV, 400 mg daily infused over 60 minutes.
	LoE:III[endnoteRef:22] [22: ] 




Switch to oral treatment once able to take orally:
Moxifloxacin, oral, 400mg daily to complete a total of 7 days of treatment with moxifloxacin i.e. total duration of 7 days for IV and oral combined.

Subsequent antibiotic therapy should be based on results of sputum investigations. A sputum smear for Acid Fast Bacilli (AFB), followed by culture if positive, is recommended in patients with a poor response to antibiotics as patients with bronchiectasis are at increased risk for infection with Non-tuberculous Mycobacteria which will not be detected by XpertMTB/RIF® PCR assay.

Inhaled bronchodilators
Bronchodilators may be used as for COPD, if airflow obstruction is present. There is no indication for inhaled corticosteroids.
Any asthmatic component (i.e. reversible obstruction should be treated in the usual way, as for asthma).

Prophylaxis (Z25.1)
Annual influenza vaccine. See section 9.2: Adult vaccination.

For frequent severe exacerbations, consult a specialist.

Referral
» For exclusion of a possible foreign body.
» For assessment for surgical removal of a bronchiectatic segment.
» Major haemoptysis.


[bookmark: _Toc433871872][bookmark: _Toc433976376][bookmark: _Toc434078419]16.4 	CHRONIC OBSTRUCTIVE PULMONARY DISEASE 
(COPD)
j43.0/1/2/8/9/J44.0/1/8/9

DESCRIPTION
COPD is characterised by persistent respiratory symptoms (dyspnoea, chronic cough and sputum production), and airflow limitation. Spirometry is required to diagnose COPD, where the post bronchodilator FEV1/FVC ratio is <0.7. COPD is likely to worsen over time, even with optimal care. 

Regular follow-up is necessary to monitor lung function, symptoms, exacerbations, co-morbidities, and the need for treatment regimen changes.

COPD can be graded on severity of symptoms and frequency of exacerbations to assist in treatment selection and to monitor treatment success:
	LoE:III[endnoteRef:23] [23:  Grading of COPD:  Global Initiative for Chronic Obstructive Lung Disease 2023 Report: GOLD Executive Summary. Eur Respir J. 2023 Apr 1;61(4):2300239. doi: 10.1183/13993003.00239-2023.] 





	GOLD grade
	mMRC breathlessness score
	Exacerbations/hospitalisations in past year

	A
	0–1
	<2 exacerbations (and no hospitalisations)

	B
	≥2
	<2 exacerbations (and no hospitalisations)

	E
	N/A
	≥2 exacerbations (or ≥1 leading to hospitalisation)



Grade As:
	Grade
	Exacerbations in past year

	0
	Dyspnoea with strenuous exercise

	1
	Dyspnoea when hurrying on level ground or walking up a slight hill

	2
	Walks slower than people of same age group, due to dyspnoea 

	3
	Stops for breath after walking 91m, or after a few minutes on level ground 

	4
	Too breathless to leave the house, or dyspnoea when dressing/undressing


	LoE:III[endnoteRef:24] [24:  Modified MRC dyspnea scale: Vogelmeier CF, Criner GJ, Martinez FJ, Anzueto A, Barnes PJ, Bourbeau J, Celli BR, Chen R, Decramer M, Fabbri LM, Frith P, Halpin DM, López Varela MV, Nishimura M, Roche N, Rodriguez-Roisin R, Sin DD, Singh D, Stockley R, Vestbo J, Wedzicha JA, Agustí A. Global Strategy for the Diagnosis, Management, and Prevention of Chronic Obstructive Lung Disease 2017 Report. GOLD Executive Summary. Am J Respir Crit Care Med. 2017 Mar 1;195(5):557-582. https://www.ncbi.nlm.nih.gov/pubmed/28128970
	Modified MRC dyspnea scale: Williams N. The MRC breathlessness scale. Occup Med (Lond). 2017 Aug
1;67(6):496-497 https://www.ncbi.nlm.nih.gov/pubmed/28898975 ] 



Url link to the modified Medical Research Council (mMRC) dyspnoea scale calculator:
https://www.mdcalc.com/mmrc-modified-medical-research-council-dyspnea-scale

GENERAL MEASURES
Patients with clinical COPD must undergo spirometry to confirm and grade the severity of obstruction.
Patients should be screened for ongoing smoking and advised to stop at each visit. Smoking cessation and avoidance of noxious respiratory particles should form the mainstay of management.

MEDICINE TREATMENT
Note: Correct inhaler technique should be demonstrated and checked regularly.

Management of acute exacerbations
Progression of disease (measured by symptoms and deterioration in lung function) in COPD is variable, but is greater in patients who experience COPD exacerbations which are defined as:
» worsening of dyspnoea, 
» increased cough, 
» increased sputum production or purulence or, 
» greater than usual day to day variability of symptoms. 
Severe exacerbations are defined as being sufficiently severe to prompt use of an oral corticosteroid course and/or an antibiotic. 

COPD exacerbations are not always associated with significant decreases in PEF or FEV1, and are defined by symptoms and, when severe, measures of respiratory failure. Most are precipitated by viral and/or bacterial infection, and are more common in winter.

Patients should be admitted if there is a marked increase in dyspnoea, symptoms disturb eating or sleeping, change in mental status or poor social circumstances. Causes of worsening symptoms other than an acute exacerbation of COPD such as cardiac failure, pulmonary embolus, or pneumonia must be considered.

If available, check blood gases for the presence of hypoxaemia and hypercapnia. In some patients with long-standing lung disease the drive to respiration switches from hypercapnia (increases in PaCO2) to hypoxaemia (level of respiratory failure). In such patients, relief of hypoxaemia with uncontrolled oxygen therapy may result in hypoventilation, with consequent rise in PaCO2 to dangerous levels and associated respiratory acidosis leading to coma and death. For this reason, hypoxaemia should be corrected using controlled use of supplemental oxygen, preferably starting with a nasal cannula 1-2 litres/minute.

If the patient’s arterial PaCO2 does not rise, the FiO2 may be increased until a PaO2 of 8 kPa / 60 mmHg is reached (or oxygen saturation of 90%). The FiO2 must be reduced or removed if worsening hypercapnia occurs; these patients might require non-invasive ventilation or intubation for mechanical ventilation.

Where blood gases are not readily available, the patient’s clinical status should be reviewed regularly to check for increasing drowsiness, headache, or confusion, which may precede coma.

Where resources for mechanical ventilation are scarce, oxygen saturation targets for patients with long-standing COPD and limited effort tolerance may be relaxed if the patient is improving clinically.
Salbutamol, nebulisation, 5 mg. 
· Nebulise continuously (refill the nebuliser reservoir every 20 minutes) at a flow rate of 6–8 L/minute.

If a poor response to nebulised salbutamol:
ADD
Ipratropium bromide 0.5 mg (UDV) with the first refill of the nebuliser reservoir.
· Patients who fail to respond within 1 hour must be discussed with a specialist. (Patients with COPD have fixed airway disease and unlike asthmatics, PEF is not a reliable measure of their disease). 

Once clinically stabilised, nebulise with:
Salbutamol, nebulisation 5 mg OR fenoterol 1.25–2.5 mg. 
· Repeat 4–6 hourly.

AND
· Corticosteroids (intermediate-acting) e.g.:
Prednisone, oral, 40 mg immediately.
Follow with:
	LoE:I[endnoteRef:25] [25: Prednisone: Leuppi JD., Schuetz P., Bingisser R., Bodmer M., Briel M., Drescher T., Duerring U., Henzen C., Leibbrandt Y., Maier S., Miedinger D., Muller B., Scherr A., Schindler C., Stoeckli R., Viatte S., von Garnier C., Tamm J. 2013. Short-term vs Conventional Glucocorticoid Therapy in Acute Exacerbations of Chronic Obstructive Pulmonary Disease. The REDUCE Randomized Clinical Trial. JAMA. Vol 309(21): 2223-2231 http://www.ncbi.nlm.nih.gov/pubmed/23695200] 




Prednisone, oral, 40 mg daily to complete 5 days.
OR
In patients who cannot use oral therapy:
Hydrocortisone, IV, 100 mg 6 hourly until patient can take oral medication.
Once oral medication can be taken, follow with:
· Corticosteroids (intermediate-acting) e.g.:
Prednisone, oral, 30 mg daily to complete 5 days of corticosteroids in total.
	LoE:I[endnoteRef:26] [26: Prednisone: Leuppi JD., Schuetz P., Bingisser R., Bodmer M., Briel M., Drescher T., Duerring U., Henzen C., Leibbrandt Y., Maier S., Miedinger D., Muller B., Scherr A., Schindler C., Stoeckli R., Viatte S., von Garnier C., Tamm J. 2013. Short-term vs Conventional Glucocorticoid Therapy in Acute Exacerbations of Chronic Obstructive Pulmonary Disease. The REDUCE Randomized Clinical Trial. JAMA. Vol 309(21): 2223-2231 http://www.ncbi.nlm.nih.gov/pubmed/23695200] 




· Monitor response and clinical signs.


Antibiotic therapy for acute exacerbations
	LoE:IIIb[endnoteRef:27] [27:  Antibiotics – acute exacerbations: Global Initiative for Chronic Obstructive Lung Disease (GOLD 2023) page 142-143 https://www.sciencedirect.com/science/article/pii/S2590143520300038] 



Indications:
» Patients with increased sputum purulence AND either increased sputum volume or increased dyspnoea 
OR
» Patients with a severe exacerbation (respiratory acidosis, severe dyspnoea, or persistent hypoxaemia despite supplemental oxygen)

Amoxicillin/clavulanic acid, oral, 875/125 mg 12 hourly for 5 days.
	LoE:III[endnoteRef:28] [28: Amoxicillin/clavulanic acid: GERMSA 2015 susceptibility data. www.nicd.ac.za 
	Amoxicillin/clavulanic acid, oral:Vollenweider DJ, Jarrett H, Steurer-Stey CA, Garcia-Aymerich J, Puhan MA.
Antibiotics for exacerbations of chronic obstructive pulmonary disease. Cochrane 
Database Syst Rev. 2012 Dec 12;12:CD010257.http://www.ncbi.nlm.nih.gov/pubmed/23235687] 






Severe penicillin allergy: (Z88.0)
	LoE:III[endnoteRef:29] [29: Moxifloxacin: NICD susceptibility data. [E-mail communication]] 



Azithromycin, oral, 500 mg daily for 3 days. 




Chronic therapy
FOR ALL STAGES:
· Short acting β2-agonist (SABA) e.g.:
Salbutamol, MDI, 200 mcg 6 hourly as needed (educate on correct inhaler use - use a large volume spacer if inhaler technique remains poor).

GRADE B: 
	LoE:III[endnoteRef:30] [30: LAMA + LABA combination preferred. and also: COPD chronic GRADE B: Global Initiative for Chronic Obstructive Lung Disease (GOLD 2023), page 118, https://www.sciencedirect.com/science/article/pii/S2590143520300038
https://respiratory-research.biomedcentral.com/articles/10.1186/s12931-021-01648-5
https://erj.ersjournals.com/content/42/6/1484] 




ADD
· Long acting β2-agonist (LABA), e.g.:
	LoE:I[endnoteRef:31] [31: Formoterol inhaler:Nannini LJ, Lasserson TJ, Poole P. Combined corticosteroid and long-acting beta(2)-agonist in one inhaler versus long-acting beta(2)-agonists for chronic obstructive pulmonary disease. Cochrane Database Syst Rev. 2012 Sep12;9:CD006829.http://www.ncbi.nlm.nih.gov/pubmed/22972099] 




Formoterol, inhalation 12 mcg 12 hourly. 

GRADE E (frequent exacerbations (≥2 per year)):
If blood eosinophils <0.1 cells109/L
ADD
· Long acting β2-agonist (LABA), e.g.:
	LoE:I[endnoteRef:32] [32: Formoterol inhaler:Nannini LJ, Lasserson TJ, Poole P. Combined corticosteroid and long-acting beta(2)-agonist in one inhaler versus long-acting beta(2)-agonists for chronic obstructive pulmonary disease. Cochrane Database Syst Rev. 2012 Sep12;9:CD006829.http://www.ncbi.nlm.nih.gov/pubmed/22972099] 




Formoterol, inhalation 12 mcg 12 hourly. 

If blood eosinophils 0.1 cells109/L
ADD
· LABA/ICS combination, e.g.: 
	LoE:I[endnoteRef:33] [33: Long-acting β2-agonist/corticosteroid combination inhaler:Nannini LJ, Poole P, Milan SJ, Kesterton A. Combined corticosteroid and long-acting beta(2)-agonist in one inhaler versus inhaled corticosteroids alone for chronic obstructive pulmonary disease. Cochrane Database Syst Rev. 2013 Aug 30;8:CD006826.http://www.ncbi.nlm.nih.gov/pubmed/23990350
	Long-acting β2-agonist/corticosteroid combination inhaler:Kew KM, Dias S, Cates CJ. Long-acting inhaled therapy (beta-agonists,anticholinergics and steroids) for COPD: a network meta-analysis. CochraneDatabase Syst Rev. 2014 Mar 26;3:CD010844.http://www.ncbi.nlm.nih.gov/pubmed/24671923] 




Salmeterol/fluticasone, inhalation, 50/250 mcg 12 hourly.

Note: Do not measure blood eosinophils while taking oral corticosteroids, as this may temporarily lower the eosinophil count.

Patients on protease inhibitors:
Replace LABA/ICS combination with:
· Beclomethasone, inhalation, 400 mcg 12 hourly.
	LoE:III[endnoteRef:34] [34:  Inhaled corticosteroids (Patients on protease inhibitors): Kedem E, Shahar E, Hassoun G, Pollack S. Iatrogenic Cushing's syndrome due to  coadministration of ritonavir and inhaled budesonide in an asthmatic human immunodeficiency virus infected patient. J Asthma. 2010 Sep;47(7):830-1. https://www.ncbi.nlm.nih.gov/pubmed/20653496
	Inhaled corticosteroids (Patients on protease inhibitors): Frankel JK, Packer CD. Cushing's syndrome due to antiretroviral-budesonide interaction. Ann Pharmacother. 2011 Jun;45(6):823-4. https://www.ncbi.nlm.nih.gov/pubmed/21558486
Inhaled corticosteroids (Patients on protease inhibitors): Blondin MC, Beauregard H, Serri O. Iatrogenic Cushing syndrome in patients receiving inhaled budesonide and itraconazole or ritonavir: two cases and literature review. Endocr Pract. 2013 Nov-Dec;19(6):e138-41. https://www.ncbi.nlm.nih.gov/pubmed/23807527
	Inhaled corticosteroids (Patients on protease inhibitors): Yoganathan K, David L, Williams C, Jones K. Cushing's syndrome with adrenal suppression induced by inhaled budesonide due to a ritonavir drug interaction in  a woman with HIV infection. Int J STD AIDS. 2012 Jul;23(7):520-1. https://www.ncbi.nlm.nih.gov/pubmed/22844010] 




AND
· Formoterol, inhalation, 12 mcg 12 hourly.

If inadequate control with above therapy:
Theophylline, slow release, oral, 200 mg at night. Specialist consultation.
· Ongoing use of theophylline should be re-evaluated periodically. If there is no benefit after 12 months discontinue theophylline.
	LoE:II[endnoteRef:35] [35:  Theophylline:Ford PA, Durham AL, Russell RE, Gordon F, Adcock IM, Barnes PJ. Treatment effects of low-dose theophylline combined with an inhaled corticosteroid in COPD. Chest. 2010 Jun;137(6):1338-44. doi: 10.1378/chest.09-2363. Epub 2010 Mar 18. http://www.ncbi.nlm.nih.gov/pubmed/20299628
	Theophylline: Cosio BG, Iglesias A, Rios A, Noguera A, Sala E, Ito K, Barnes PJ, Agusti A. Low-dose theophylline enhances the anti-inflammatory effects of steroids during exacerbations of COPD. Thorax. 2009 May;64(5):424-9. http://www.ncbi.nlm.nih.gov/pubmed/19158122] 




AND
Refer patients for additional assessment and management.

Corticosteroids
Oral corticosteroids are not recommended for stable COPD.

[bookmark: OLE_LINK2]
Pre-operative assessment for surgical procedures:
Patients with chronic lung disease are at an increased risk of post-operative pulmonary complications. Risk is increased with increasing severity of pulmonary disease, and with upper abdominal or thoracic surgery.
Patients undergoing elective surgery must be optimised pre-operatively by following the recommended treatment for their disease. Clinical assessment is sufficient with further investigations such as spirometry, CXR and ABGs reserved for patients with clinically severe disease/ unstable disease or where the diagnosis is uncertain. COPD patients should be wheeze free without dyspnoea on moderate exertion (carrying shopping walking up a flight of stairs) or a history of frequent exacerbations. As COPD is a disease characterised by fixed airway obstruction some patients may have continuous wheezing and will require further pre-operative assessment.  

Peri-operative oral corticosteroids may be used to gain optimal control but are not advocated for routine use:
· Corticosteroids (intermediate-acting) e.g.:
Prednisone, oral, 30 mg daily for not longer than 5 days.
	LoE:III



AND
Inhaled therapy must be continued and may be administered via nebulisation peri-operatively:
· SABA, e.g.:
	LoE:III



Salbutamol MDI, 200mcg, 30 minutes pre-intubation.


Prophylaxis (Z25.1)
· Annual influenza vaccination. See section 9.2: Adult vaccination.

Referral 
» Assessment for long-term home-based oxygen therapy, if COPD with PaO2 <7.3 kPa and non-smoker for at least 3 months,
» Recent onset of respiratory failure or signs of cor pulmonale. 
» Symptoms that appear disproportionate to the level of airflow obstruction, as judged by spirometry or clinical evaluation (absence of hyperinflation or unusual pattern of symptoms).
» Onset <40 years of age.
» COPD with a history of little or no smoking.
» Recurrent exacerbations, i.e. ≥2 per year.
» Failure to respond to treatment.


16.5 LUNG ABSCESS
J85.0/J85.1/J85.2/j85.3

GENERAL MEASURES
Physiotherapy and regular emphasis on postural drainage is essential for management. 
Instruct patient to do chest clearance exercises (taught by a physiotherapist where possible) for at least 20 minutes, 6 hourly.
Nutritional support.

MEDICINE TREATMENT
Amoxicillin/clavulanic acid, IV, 1.2 g 8 hourly, until patient apyrexial for 24 hours.
Follow with:
	LoE:III



Amoxicillin/clavulanic acid, oral, 875/125 mg 12 hourly.

Severe penicillin allergy: (Z88.0)
Moxifloxacin, IV, 400 mg daily, until patient apyrexial for 24 hours.
Follow with:
	LoE:II[endnoteRef:36] [36: Moxifloxacin: Ott SR, Allewelt M, Lorenz J, Reimnitz P, Lode H; German Lung Abscess Study Group. Moxifloxacin vs ampicillin/sulbactam in aspiration pneumonia and primary lung abscess.Infection. 2008 Feb;36(1):23-30. 
http://www.ncbi.nlm.nih.gov/pubmed/18231720
] 



Moxifloxacin, oral, 400 mg daily.

Duration of therapy
Usually 4-6 weeks - monitor with repeat CXR every 1-2 weeks, which should show disappearance of air-fluid level and reduction in size of abscess.
Referral
» No response to treatment.
» CXR not resolving or worsening.
» Complications, such as empyema or severe haemoptysis.


[bookmark: _Toc433871874][bookmark: _Toc433976378][bookmark: _Toc434078421]16.6 PNEUMONIA, COMMUNITY ACQUIRED 
J13/J14/J15.0-9/J16.0/8/J18.0-2/J18.8-9

Pneumonia is an acute infection of the lung parenchyma. Early appropriate antibiotic therapy decreases mortality. The decision to hospitalise a patient and choice of initial antibiotic therapy is guided by age, comorbid diseases (such as HIV infection, diabetes or chronic respiratory disease), and severity. Socio-economic circumstances should form part of the clinical assessment when deciding if a patient is suitable for outpatient treatment.

GENERAL MEASURES
Diagnosis: 
Clinical features include cough, fever, tachypnoea, and signs of consolidation on chest examination.

CXR almost invariably shows a focal area of opacification or consolidation. However, empiric antibiotic therapy can be considered for severely ill hospitalised patients with suspected pneumonia and a negative CXR  – pneumonia is excluded if repeat CXR after 24-48 hours still shows no opacification. Diffuse bilateral interstitial infiltrates in a patient with HIV infection and hypoxaemia is suggestive of Pneumocystis jirovecii 
	LoE:III[endnoteRef:37] [37:  Chest x-ray diagnosis (diagnosis of community acquired pneumonia): Boyles TH, Brink A, Calligaro GL, Cohen C, Dheda K, Maartens G, et al; South African Thoracic Society; Federation of Infectious Diseases Societies of Southern Africa. South African guideline for the management of community-acquired pneumonia in adults. J Thorac Dis. 2017 Jun;9(6):1469-1502. https://www.ncbi.nlm.nih.gov/pubmed/28740661] 



pneumonia.

All patients should be offered HIV testing as HIV infection is associated with a markedly increased risk of bacterial pneumonia.

Even in typical cases of pneumonia, exclude tuberculosis by sending sputum for Xpert MTB/RIF Ultra®. 

A follow-up CXR 4–6 weeks after completion of therapy should be done in 
	LoE:III[endnoteRef:38] [38:  Chest x-ray diagnosis (follow-up for community acquired pneumonia): Tang KL, Eurich DT,Minhas-Sandhu JK,Marrie TJ,Majumdar SR. Incidence, correlates, and chest radiographic yield of new lung cancer diagnosis in 3398 patients with pneumonia. Arch Intern Med 2011;171:1193–1198. https://www.ncbi.nlm.nih.gov/pubmed/21518934 
	Chest x-ray diagnosis (follow-up for community acquired pneumonia): Mortensen EM, Copeland LA, Pugh MJ, Fine MJ, Nakashima B, Restrepo MI, de Molina RM, Anzueto A. Diagnosis of pulmonary malignancy after hospitalization for pneumonia. Am J Med. 2010 Jan;123(1):66-71. https://www.ncbi.nlm.nih.gov/pubmed/20102994   
	Chest x-ray diagnosis (follow-up for community acquired pneumonia): Metlay JP, Waterer GW, Long AC, Anzueto A, Brozek J, Crothers K, et al. Diagnosis and Treatment of Adults with Community-acquired Pneumonia. An Official Clinical Practice Guideline of the American Thoracic Society and Infectious Diseases Society of America. Am J Respir Crit Care Med. 2019 Oct 1;200(7):e45-e67. https://www.ncbi.nlm.nih.gov/pubmed/31573350
	Chest x-ray diagnosis (follow-up for community acquired pneumonia): Lim WS, Baudouin SV, George RC, Hill AT, Jamieson C, Le Jeune I, Macfarlane JT, Read RC, Roberts HJ, Levy ML, Wani M, Woodhead MA; Pneumonia Guidelines Committee of the BTS Standards of Care Committee. BTS guidelines for the management of community acquired pneumonia in adults: update 2009. Thorax. 2009 Oct;64 Suppl 3:iii1-55. https://www.ncbi.nlm.nih.gov/pubmed/19783532 
	Chest x-ray diagnosis (follow-up for community acquired pneumonia):  ] 



patients >50 years of age, or if symptoms persist.

Follow-up CXRs are indicated earlier only when complications are suspected, e.g. empyema, abscess, or pneumothorax.

MEDICINE TREATMENT
	LoE:I[endnoteRef:39] [39: Oxygen: Chu DK, Kim LH, Young PJ, Zamiri N, Almenawer SA, Jaeschke R, Szczeklik W, Schünemann HJ, Neary JD, Alhazzani W. Mortality and morbidity in acutely ill adults treated with liberal versus conservative oxygen therapy (IOTA): a systematic review and meta‐analysis. Lancet. 2018 Apr 28;391(10131):1693‐1705. https://www.ncbi.nlm.nih.gov/pubmed/29726345] 



Oxygen, if saturation <94%.

Adequate analgesia for pleuritic chest pain, if present. See section 26.2.1: Medical conditions associated with severe pain.

Antimicrobial therapy
Duration of antibiotic therapy is guided by clinical response, but should be 5–7 days, with a minimum of 7 days for MRSA or Pseudomonas.
Longer duration of antibiotic therapy recommended for:
» pathogen identified that was not susceptible to initial empiric therapy
» extrapulmonary infection (e.g. meningitis or endocarditis)
» empyema, lung abscess or necrotizing pneumonia
	LoE:I[endnoteRef:40] [40: Duration of antibiotic therapy (community acquired pneumonia): Tansarli GS, Mylonakis E. Systematic Review and Meta-analysis of the Efficacy of Short-Course Antibiotic Treatments for Community-Acquired Pneumonia in Adults.Antimicrob Agents Chemother. 2018 Aug 27;62(9). pii: e00635-18. https://www.ncbi.nlm.nih.gov/pubmed/29987137 
	Duration of antibiotic therapy (community acquired pneumonia): Boyles TH, Brink A, Calligaro GL, Cohen C, Dheda K, Maartens G, et al; South African Thoracic Society; Federation of Infectious Diseases Societies of Southern Africa. South African guideline for the management of community-acquired pneumonia in adults. J Thorac Dis. 2017 Jun;9(6):1469-1502. https://www.ncbi.nlm.nih.gov/pubmed/28740661
	Duration of antibiotic therapy (community acquired pneumonia): Metlay JP, Waterer GW, Long AC, Anzueto A, Brozek J, Crothers K, et al. Diagnosis and Treatment of Adults with Community-acquired Pneumonia. An Official Clinical Practice Guideline of the American Thoracic Society and Infectious Diseases Society of America. Am J Respir Crit Care Med. 2019 Oct 1;200(7):e45-e67. https://www.ncbi.nlm.nih.gov/pubmed/31573350] 



» unusual organism present

Prolonged fever and clinical signs may be due to unrecognised TB, or of complications (such as empyema), or the incorrect choice of antibiotic (e.g. atypical bacteria), or to an underlying bronchus obstruction (foreign body or carcinoma). These patients should be further investigated.

Community-acquired pneumonia without features of severe pneumonia (see below for definition) and without co-morbidity and in patients <65 years of age J18.0-2/J18.8-9
Ampicillin, IV, 1 g 6 hourly.

[bookmark: _Hlk488161596]In haemodynamically stable patients with respiratory rate <25 breaths/min and the temperature is <37.8oC switch to: 
	LoE:I[endnoteRef:41] [41:  Criteria for de-escalation of IV antibiotic therapy (community acquired pneumonia): Oosterheert JJ, Bonten MJ, Schneider MM, Buskens E, Lammers JW, Hustinx WM, Kramer MH, Prins JM, Slee PH, Kaasjager K, Hoepelman AI. Effectiveness of early switch from intravenous to oral antibiotics in severe community acquired pneumonia: multicentre randomised trial. BMJ. 2006 Dec 9;333(7580):1193. https://www.ncbi.nlm.nih.gov/pubmed/17090560 
	Criteria for de-escalation of IV antibiotic therapy (community acquired pneumonia): Mertz D, Koller M, Haller P, Lampert ML, Plagge H, Hug B, Koch G, Battegay M,  Flückiger U, Bassetti S. Outcomes of early switching from intravenous to oral antibiotics on medical wards. J Antimicrob Chemother. 2009 Jul;64(1):188-99. https://www.ncbi.nlm.nih.gov/pubmed/19401304 
	Criteria for de-escalation of IV antibiotic therapy (community acquired pneumonia): Boyles TH, Brink A, Calligaro GL, Cohen C, Dheda K, Maartens G, et al; South African Thoracic Society; Federation of Infectious Diseases Societies of Southern Africa. South African guideline for the management of community-acquired pneumonia in adults. J Thorac Dis. 2017 Jun;9(6):1469-1502. https://www.ncbi.nlm.nih.gov/pubmed/28740661	
	Criteria for de-escalation of IV antibiotic therapy (community acquired pneumonia): Nathwani D, Lawson W, Dryden M, Stephens J, Corman S, Solem C, Li J, Charbonneau C, Baillon-Plot N, Haider S, Eckmann C. Implementing criteria-based early switch/early discharge programmes: a European perspective. Clin Microbiol
Infect. 2015 Sep;21 Suppl 2:S47-55. https://www.ncbi.nlm.nih.gov/pubmed/26198369 ] 




Amoxicillin, oral, 1 g 8 hourly for 5 days i.e. total duration of 5 days for IV and oral combined.

Severe penicillin allergy: (Z88.0)
Moxifloxacin, oral, 400 mg daily for 5 days.

If poor response after 48 hours, exclude TB and consider atypical bacterial pneumonia, which requires treatment with a macrolide.

Community-acquired pneumonia without features of severe pneumonia (see below for definition) in patients >65 years of age or co-morbidity (e.g. COPD, HIV, cardiac failure, diabetes) J13/J14/J15.0-9/J16.0/J16.8/J18.0-2/J18.8-9
	LoE:I[endnoteRef:42] [42: Ceftriaxone: Carratalà J, Garcia-Vidal C, Ortega L, Fernández-Sabé N, Clemente M, Albero G, López M, Castellsagué X, Dorca J, Verdaguer R, Martínez-Montauti J, Manresa F, Gudiol F. Effect of a 3-step critical pathway to reduce duration of intravenous antibiotic therapy and length of stay in community-acquired pneumonia: a randomized controlled trial. Arch Intern Med. 2012 Jun 25;172(12):922-8. http://www.ncbi.nlm.nih.gov/pubmed/22732747
	Ceftriaxone: Oosterheert JJ, Bonten MJ, Schneider MM, Buskens E, Lammers JW, Hustinx WM, Kramer MH, Prins JM, Slee PH, Kaasjager K, Hoepelman AI. Effectiveness of early switch from intravenous to oral antibiotics in severe community acquired pneumonia: multicentre randomised trial. BMJ. 2006 Dec 9;333(7580):1193. http://www.ncbi.nlm.nih.gov/pubmed/17090560
	Ceftriaxone, IV: Pasteur MC, Bilton D, Hill AT; British Thoracic Society Bronchiectasis non-CF  Guideline Group. British Thoracic Society guideline for non-CF bronchiectasis. Thorax. 2010 Jul;65 Suppl 1:i1-58.http://www.ncbi.nlm.nih.gov/pubmed/20627931
	Ceftriaxone, IV: Perry TR, Schentag JJ. Clinical use of ceftriaxone: a pharmacokinetic-pharmacodynamic perspective on the impact of minimum inhibitory concentration and serum protein binding. Clin Pharmacokinet. 2001;40(9):685-94. http://www.ncbi.nlm.nih.gov/pubmed/11605716
	Ceftriaxone, IV: NICD pneumococci susceptibility data for amoxicillin for the period 2005-2014 [E-mail communication] ] 



Ceftriaxone, IV, 2 g daily.


In haemodynamically stable patients with respiratory rate <25 breaths/min and the temperature is <37.8oC switch to:
Amoxicillin/clavulanic acid, oral, 875/125 mg 12 hourly for 5 days.
	LoE:III[endnoteRef:43] [43: Amoxicillin/clavulanic acid: Pasteur MC, Bilton D, Hill AT; British Thoracic Society Bronchiectasis non-CF  Guideline Group. British Thoracic Society guideline for non-CF bronchiectasis.Thorax. 2010 Jul;65Suppl 1:i1-58.http://www.ncbi.nlm.nih.gov/pubmed/20627931
	Amoxicllin/clavulanic acid: NICD pneumococci susceptibility data for amoxicillin for the period 2005-2014 [E-mail communication]
	Amoxicillin/clavulanic acid: Kiffer CR, Pignatari AC. Pharmacodynamic evaluation of commonly prescribed
oral antibiotics against respiratory bacterial pathogens. BMC Infect Dis. 2011 Oct 25;11:286. http://www.ncbi.nlm.nih.gov/pubmed/22026724] 




Severe penicillin allergy: (Z88.0)
Moxifloxacin, oral, 400 mg daily for 5 days.

If poor response after 48 hours, exclude TB and consider atypical bacterial pneumonia, which requires treatment with a macrolide.

Severe pneumonia (cyanosis, confusion, hypotension or respiratory rate >30 breaths/min): J13/J14/J15.0-9/J16.0/J16.8/J18.0-2/J18.8-9

» Mechanical ventilation may be required (refer to a centre, if needed). 

Ceftriaxone, IV, 2 g daily:
In haemodynamically stable patients with respiratory rate <25 breaths/min and the temperature is <37.8oC switch to:
	LoE:III[endnoteRef:44] [44: 	Amoxicillin/clavulanic acid: Allegra L, Blasi F, de Bernardi B, Cosentini R, Tarsia P. Antibiotic treatment and
baseline severity of disease in acute exacerbations of chronic bronchitis: a re-evaluation of previously published
data of a placebo-controlled randomized study. Pulm Pharmacol Ther. 2001;14(2):149-55.
http://www.ncbi.nlm.nih.gov/pubmed/11273797
	Amoxicillin/clavulanic acid, oral: Vollenweider DJ, Jarrett H, Steurer-Stey CA, Garcia-Aymerich J, Puhan MA.
Antibiotics for exacerbations of chronic obstructive pulmonary disease. Cochrane Database Syst Rev. 2012 Dec 12;12:CD010257. http://www.ncbi.nlm.nih.gov/pubmed/23235687] 





Amoxicillin/clavulanic acid, oral, 875/125 mg 12 hourly for 5 days.
AND
Azithromycin, 500 mg, slow IV (over not less than 60 minutes) daily for 3 
	LoE:III[endnoteRef:45] [45: Azithromycin, oral: Zervos M, Martinez FJ, Amsden GW, Rothermel CD, Treadway G. Efficacy and safety of 3-
day azithromycin versus 5-day moxifloxacin for the treatment of acute bacterial exacerbations of chronic bronchitis.
Int J Antimicrob Agents. 2007 Jan;29(1):56-61. http://www.ncbi.nlm.nih.gov/pubmed/17189096
Azithromycin, oral: Amsden GW, Baird IM, Simon S, Treadway G. Efficacy and safety of azithromycin
vs levofloxacin in the outpatient treatment of acute bacterial exacerbations of chronic bronchitis. Chest. 2003
Mar;123(3):772-7. http://www.ncbi.nlm.nih.gov/pubmed/12628877
	Azithromycin, IV: South African Medicines Formulary.  12th Edition.  Division of Clinical Pharmacology.  University of Cape Town. 2016.] 



days.


Severe penicillin allergy: (Z88.0)
Moxifloxacin, IV, 400 mg daily. 
In haemodynamically stable patients with respiratory rate <25 breaths/min and the temperature is <37.8oC switch to:
Moxifloxacin, oral, 400 mg daily for 5 days.
Note: There is no need to add a macrolide, as moxifloxacin has adequate cover for the atypical bacteria.

HIV infected with bilateral diffuse interstitial infiltrates on CXR 
Clinically may present with a dry cough of <12 weeks’ duration and significant tachypnoea.

Treat as Pneumocystis jirovecii pneumonia (exclude TB) - see section 10.2.9: Pneumocystis pneumonia.


16.7 PNEUMONIA, ASPIRATION 
J69.0-1/J69.8

Description 
Following aspiration, a patient may develop pneumonitis or pneumonia. Aspiration pneumonitis develops within hours of the aspiration event and is more common in previously healthy people who aspirate gastric acid. Antibiotics will not benefit these patients unless there is infection present.
Pneumonia following aspiration of gastric contents and/or commensal organisms from the oropharynx usually occurs in debilitated patients and presents with symptoms and signs of community-acquired pneumonia, but may have a more indolent onset and is more frequently complicated by lung abscess or empyema.
There may be solid (food) particles or other foreign bodies aspirated. The organisms involved are polymicrobial, i.e. Gram-positive and anaerobes. Aspiration pneumonia should be suspected in patients with episodic or prolonged decreased level of consciousness, e.g. in alcoholics, drug overdoses, epileptics, strokes, or those with swallowing problems.

MEDICINE TREATMENT
Antimicrobial therapy
Continue therapy until there are no features of sepsis. 
Amoxicillin/clavulanic acid, IV, 1.2 g 8 hourly, until patient is apyrexial and stable for 24 hours.
Follow with:
Amoxicillin/clavulanic acid, oral, 875/125 mg 12 hourly.
	LoE:III



Severe penicillin allergy: (Z88.0)
Moxifloxacin, IV, 400 mg daily, until patient is apyrexial for 24 hours.
Follow with:
	LoE:II[endnoteRef:46] [46: Moxifloxacin: Sun T, Sun L, Wang R, Ren X, Sui DJ, Pu C, Ren Y, Liu Y, Yang Z, Li F. Clinical efficacy and safety of moxifloxacin versus levofloxacin plus metronidazole for community-acquired pneumonia with aspiration factors. Chin Med  J (Engl). 2014;127(7):1201-5. 
http://www.ncbi.nlm.nih.gov/pubmed/24709166
	Moxifloxacin: Ott SR, Allewelt M, Lorenz J, Reimnitz P, Lode H; German Lung Abscess Study Group. Moxifloxacin vs ampicillin/sulbactam in aspiration pneumonia and primary lung abscess.Infection. 2008 Feb;36(1):23-30. 
http://www.ncbi.nlm.nih.gov/pubmed/18231720 
] 



Moxifloxacin, oral, 400 mg daily.

If nosocomial infection present (developed >48 hours post admission), see section 9.1.3 Hospital-acquired pneumonia.

Referral 
» Hypoxaemia non-responsive to facemask oxygen.
» Suspected foreign body aspiration.
» Suspected chemical aspiration pneumonia.
» Non-resolving pneumonia.


16.8 EMPYEMA
J86.0/J86.9

Description
Pus in the pleural cavity and/or bacteria present in a pleural effusion.
An empyema is always secondary to another process, e.g. pneumonia (especially aspiration pneumonia), lung abscess, tuberculosis, bacteraemia, or a penetrating chest wall or oesophageal injury.

GENERAL MEASURES
Aspirate and analyse all pleural effusions.
A parapneumonic effusion should be distinguished from an empyema by biochemical analysis, fluid microscopy and culture – tube drainage is indicated if the pH is <7.2, or if bacteria are detected, or if pus is aspirated.
The primary management of empyema is early and complete drainage, by insertion of an intercostal drain, to prevent long-term complications.

MEDICINE TREATMENT
Antimicrobial therapy
If a complication of pneumonia, antimicrobial therapy as in section 16.6: Pneumonia, community acquired (but the duration of therapy should be prolonged until drainage is complete).

If not a complication of pneumonia:
Amoxicillin/clavulanic acid, IV, 1.2 g 8 hourly, until patient is apyrexial for 24 hours.
Follow with:
Amoxicillin/clavulanic acid, oral, 875/125 mg 12 hourly.
	LoE:III



Treatment duration is until drainage is complete.

Severe penicillin allergy (and not a complication of pneumonia): (Z88.0)
Moxifloxacin, IV, 400 mg daily, until patient is apyrexial for 24 hours.
Follow with:
Moxifloxacin, oral, 400 mg daily.
	LoE:III



Treatment duration is until drainage is complete.
Referral
» Loculated empyema or inadequate drainage.
» Chronic empyema with pleural thickening and restrictive lung disease, 	for consideration for surgical decortication.


16.9 TUBERCULOSIS, PULMONARY
A15.0-3/A15.7-8/A16.0-2/A16.3-4/A16.7-9/B20.0
* Notifiable medical condition.

Tuberculosis (TB) treatment guidelines are updated regularly. The most recent National Tuberculosis Control Programme Guidelines should be read in conjunction with recent guidelines. 

DESCRIPTION
A chronic, granulomatous infection of the lungs caused by M. tuberculosis.
Pulmonary tuberculosis is a serious health problem in South Africa, which is exacerbated by HIV and multidrug resistant tuberculosis (MDR-TB). 

Note: All patients on TB treatment must be notified. 

Diagnosis
Molecular tests (TB nucleic acid amplification tests, TB-NAAT) are used for the diagnosis of M. tuberculosis and the identification of drug resistant organisms. While some TB-NAAT assays test for both rifampicin and isoniazid resistance, Xpert® MTB/RIF Ultra, a type of TB-NAAT, only tests for rifampicin resistance. 

The diagnosis of pulmonary TB in adults is made on a positive TB-NAAT on sputum. In some patients, especially HIV-infected patients, TB-NAAT is not an adequate ‘rule out’ test and HIV-infected TB suspects who are TB-NAAT negative require further investigation and may need empiric anti-tuberculosis therapy while awaiting TB cultures.

Note: TB-NAAT may identify DNA from M. tuberculosis in the absence of active disease in patients who have completed TB treatment, especially in the past 2 years; TB should be confirmed on culture in this setting.

All patients who are TB-NAAT positive require further sputum to be sent for AFB to allow for monitoring of treatment. TB-NAAT should not be used for monitoring.


All TB patients must be screened for HIV. TB HIV co-infected patients are eligible for cotrimoxazole prophylaxis regardless of CD4 count.

Sputum induction with nebulised sodium chloride 5% should be attempted for patients unable to spontaneously produce sputum. A wide needle (e.g. 18G) aspiration for TB-NAAT should be done in patients with 
	LoE:III[endnoteRef:47] [47:  Sputum induction with nebulised sodium chloride: Antel K, Oosthuizen J, Malherbe F, Louw VJ, Nicol MP, Maartens G, Verburgh E. Diagnostic accuracy of the Xpert MTB/Rif Ultra for tuberculosis adenitis. BMC Infect Dis. 2020 Jan 13;20(1):33. https://www.ncbi.nlm.nih.gov/pubmed/31931736 ] 



suspected TB lymphadenitis. 

Urine lipoarabinomannan (LAM) is a good “rule-in” diagnostic test for PLHIV with signs and symptoms of pulmonary and/or extrapulmonary TB and CD4 ≤200 cells/microL and for PLHIV-who are seriously ill.
	LoE:I[endnoteRef:48] [48:  LAM urine testing (DS-TB):  NDoH. Guidance on the use of Lateral flow urine lipoarabinomannan essay for the diagnosis of active tuberculosis in people living with HIV. Feb 2021 https://knowledgehub.health.gov.za/system/files/elibdownloads/2023-04/TB%2520LAM%2520Guidelines%2520-%252008%2520Feb%25202021%2520%25282%2529.pdf
LAM urine testing (DS-TB): Bjerrum S, Schiller I, Dendukuri N, Kohli M, Nathavitharana RR, Zwerling AA,
Denkinger CM, Steingart KR, Shah M. Lateral flow urine lipoarabinomannan assay for detecting active tuberculosis in people living with HIV. Cochrane Database Syst Rev. 2019 Oct 21;10:CD011420. https://www.ncbi.nlm.nih.gov/pubmed/31633805 ] 




MEDICINE TREATMENT
All patients with active TB who are TB-NAAT positive and rifampicin sensitive, should receive 2 months’ intensive phase and 4 months continuation phase (see table below). Patients who are at risk of having resistant TB (e.g. previous episode of TB treatment, prisoners, and health care workers), should have sputum sent to exclude INH mono resistance if the particular TB-NAAT test in use for pulmonary specimens does not already test for this.

National tuberculosis control programme guidelines 
Fixed dose drug combinations available:
	RH – 150/75 mg
	RH – 300/150 mg

	RHZE – 150/75/400/275 mg
	

	R – Rifampicin
	H – Isoniazid (INH)

	Z – Pyrazinamide
	E – Ethambutol



Treatment for known or presumed drug sensitive TB
	Pre-treatment body weight
	Two months initial phase
	Four months continuation phase

	
	RHZE 
(150/75/400/275)
	RH 
(150/75)
	RH 
(300/150)

	30–37 kg
	2 tablets
	2 tablets
	

	38–54 kg
	3 tablets
	3 tablets
	

	55–70 kg
	4 tablets
	
	2 tablets

	71 kg and over
	5 tablets
	
	2 tablets



The use of INH may result in the development of a peripheral neuropathy due to drug-induced pyridoxine deficiency. 
· Pyridoxine 25 mg daily is recommended prophylactically with INH, in patients at high risk of peripheral neuropathy (e.g. HIV, diabetes, alcoholics).

Close contacts (particularly children <5 years of age) of TB patients should be screened and managed as per National TB Guidelines.


16.10 TUBERCULOSIS, PLEURAL (TB PLEURISY)
A16.5

Description
TB pleurisy presents with a few weeks of pleuritic pain; often associated with a dry cough, fever, night sweats, weight loss, and, with large effusions, progressive shortness of breath.
Diagnosis
It is essential to perform a diagnostic tap of pleural effusions confirmed on CXR. 

Although a definite diagnosis can only be made by demonstrating the organisms on smear or culture, or on histology of a pleural biopsy, the presence of a lymphocytic exudate on pleural fluid analysis is adequate to start empiric TB therapy in areas with a high TB burden, particularly if the patient has HIV infection.

All patients started on empiric TB therapy for pleural TB must be followed up closely; failure to respond as expected must prompt investigations to exclude other causes. Once TB therapy is started, signs and symptoms should resolve within 2 weeks. Radiographic improvement is usually evident by 6 weeks, but complete resorption can take up to 4 months. However, pleural thickening may persist. A pleural biopsy at initial presentation is strongly recommended for the following patients: >50 years of age, or suspected malignancy, or not presenting with typical TB symptoms.

Treatment is as for pulmonary TB (see section 16.9: Tuberculosis, pulmonary).

Note: Total drainage by aspiration or under-water tube is not needed. For large effusions that cause dyspnoea drain a maximum of 1 litre at a time. However, note that a TB pleural empyema must be drained by intercostal tube.

Referral 
» Non-resolving effusions. Suspect an incorrect diagnosis of TB pleurisy if 	the effusion does not improve on the CXR after 3 months of 	treatment or if the patient deteriorates. 
» Loculated TB empyema, not resolving after intercostal underwater tube 	drainage and needing assessment for surgical drainage.
» Bronchopleural fistula, not resolving after 6 weeks. 


16.11 DRUG-RESISTANT TB

16.11 DRUG-RESISTANT TB

16.11.1 ISONIAZID MONORESISTANT TB
A15.0-3/A15.7-8/A16.0-2/A16.3-4/A16.7-9/B20.0 + (U50.00-01/U50.10-11)

Isoniazid monoresistant TB is TB disease caused by M.tuberculosis complex that is resistant to isoniazid but susceptible to rifampicin.

MEDICINE TREATMENT

Confirmed isoniazid monoresistant TB: 
· RHZE at standard dosing 
AND
· Levofloxacin, oral, daily
· 30 – 45kg: 750mg 
· ≥ 46kg: 1000mg

Confirmed isoniazid monoresistant TB AND contraindication to isoniazid:
· Rifampicin, oral, 10 mg/kg daily.
AND
· Ethambutol, oral, 15 mg/kg daily.
AND
· Pyrazinamide, oral, 25 mg/kg daily.
AND
· Levofloxacin, oral, daily.
· 30 – 45kg: 750mg 
· ≥ 46kg: 1000mg


Treatment should be given for at least 6 months.

16.11.2 RIFAMPICIN RESISTANT, Pre-XDR and XDR TB
A15.0-3/A15.7-8/A16.0-2/A16.3-4/A16.7-9/B20.0 + (U50.00-01)

	
Never treat for drug-resistant TB without laboratory confirmation, either by molecular or phenotypic (culture and sensitivity) results.







DESCRIPTION
Rifampicin resistant tuberculosis (RR TB) is diagnosed when there is resistance of M. tuberculosis to rifampicin, with or without resistance to other anti-TB drugs. RR TB is diagnosed exclusively on culture and sensitivity assays or TB nucleic acid amplification tests (TB-NAAT). While some TB-NAAT assays test for both rifampicin and isoniazid resistance, Xpert® MTB/RIF Ultra, a type of TB-NAAT, only tests for rifampicin resistance. However, rifampicin resistance detected by Xpert® MTB/RIF Ultra is sufficient to start a patient on RR treatment pending confirmation of RR TB by line probe assay.

Pre-XDR TB is TB disease caused by a strain of M. tuberculosis that is resistant to rifampicin and at least one fluoroquinolone (either levofloxacin or moxifloxacin).  Extensively drug-resistant TB (XDR TB) is TB disease caused by a strain of M. tuberculosis that is resistant to rifampicin AND at least one fluoroquinolone (levofloxacin or moxifloxacin) AND either bedaquiline or linezolid. Confirmation of pre-XDR and XDR TB requires line probe assay and drug susceptibility testing.


GENERAL MEASURES
Screen all close contacts for signs and symptoms to detect early disease. 

MEDICINE TREATMENT
Drug resistant TB prophylaxis
The effectiveness of preventive therapy in adults exposed to drug resistant TB bacteria is not currently known. Consult a specialist for management.

RR TB and Pre-XDR TB treatment
Consult the most recent national drug resistant TB programme guidelines.
Treatment for 6–18 months is required. 

Management of drug resistant TB should be conducted in dedicated drug resistant TB clinics and hospitals with appropriate infection control measures.

XDR TB treatment

Patients with XDR TB should be discussed with the National Clinical Advisory Committee (NCAC - NCAC@witshealth.co.za) and referred to a TB hospital for an individualised regimen of at least 4 effective medicines, based on susceptibility tests and treatment history. Infection control to prevent airborne transmission is essential to prevent nosocomial transmission.
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