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Prefacex

We hope that this textbook will encourage you to do 
the same. We wish you the very best in your exams 
and in your studies, and, for students taking their final 
exams, we cheer you on in spirit.

Go forth boldly, spurred on by love and support from 
your family, friends and teachers, and strive to do your 
best, for it won’t be long before it will be your turn to 
be handed the bleep.

Commit yourself to excellence, and we trust that, in 
due course, you will find yourself more than ready 
to take up this calling, like so many who have come 
before you.

A.V., H.J.K

On behalf of the Medicine in a Minute writing team
September 2018

Medicine in a Minute.indb   10 27-09-2018   16:35:28



xi

Acknowledgements

The authors would like to thank the team of 
contributors for their hard work and dedication in 
bringing this project to life. 

We are also grateful to Dr Calvin Chin, Dr Huang 
Weiting, Dr Marc Dweck, Dr Santiago Giavedoni, 
Dr James Tiernan, Dr Ana Volovets, Professor John 
Plevris, Dr Luke Boyle, Dr Belinda Weller, Dr Peter 
Johnson, Dr Manish Kaushik, Dr Maciej Piotr Chlebicki, 
Dr Ross Murphy and Dr Leong Hoo Kwong for 
supporting us from the very beginning and taking 
the time to encourage us to keep writing. Writing this 
type of book is like carrying a pregnancy – fun getting 
started, nine or so months of agony in between, and 
pure joy when it’s all over.

We would like to thank Dr Jonathan Ray, Mr Simon 
Watkins and Ms Clare Boomer and the team at Scion 
Publishing for pointing us in the right direction and 
reassuring us that the world would not end – and was 
not indeed flat!

On a more serious note, we are also indebted to the 
many students who have kindly provided us with 
valuable feedback over the last year, and this has no 
doubt tremendously improved the finished product.

Last, but certainly not least, the authors wish to thank 
their families, friends and long-suffering better halves 
for their unconditional support and encouragement 
throughout the writing process.

Medicine in a Minute.indb   11 27-09-2018   16:35:28



xii

Abbreviations

25OHD 25-hydroxyvitamin D

5-ASA 5-aminosalicylic acid 

5-HT serotonin

6-MP mercaptopurine

A1AT alpha 1-antitrypsin

A–a gradient alveolar–arterial gradient

ABG arterial blood gas

ABPA allergic bronchopulmonary 
aspergillosis

ABPM ambulatory blood pressure 
monitoring

ABV alcohol by volume

AC adenocarcinoma

ACA anterior cerebral artery

ACD allergic contact dermatitis

ACE angiotensin-converting enzyme 

ACh acetylcholine/acetylcholinergic

AChE acetylcholinesterase

ACR albumin:creatinine ratio

ACS acute coronary syndrome

ACTH adrenocorticotropic hormone

ADH anti-diuretic hormone

ADHD attention deficit hyperactivity 
disorder

ADL activities of daily living

ADP adenosine diphosphate

ADPKD autosomal dominant polycystic 
kidney disease

AF atrial fibrillation

AFP alpha fetoprotein

Ag antigen

AHI apnoea/hypopnoea index

AIDP acute immune demyelinating 
polyneuropathy

AIDS acquired immunodeficiency 
syndrome

AIH autoimmune hepatitis

AIHA autoimmune haemolytic anaemia

AIN acute interstitial nephritis

AIP acute intermittent porphyria

AKI acute kidney injury

ALD alcoholic liver disease

ALL acute lymphoblastic leukaemia

ALM acral lentiginous melanoma

ALP alkaline phosphatase

ALS amyotrophic lateral sclerosis

ALT alanine aminotransferase

AMA anti-mitochondrial antibody

AML acute myeloid leukaemia

AMSAN/AMAN acute motor/sensory axonal 
neuropathy

ANA anti-nuclear antibody

ANCA anti-neutrophil cytoplasmic antibody

ANS autonomic nervous system

APAbs antiphospholipid antibodies

APCs antigen-presenting cells

APML acute promyelocytic leukaemia

APS antiphospholipid syndrome

APTT activated partial thromboplastin time

AR aortic regurgitation

ARB angiotensin receptor blocker

ARC AIDS-related complex

ARDS acute respiratory distress syndrome

ARF acute rheumatic fever

ARPKD autosomal recessive polycystic 
kidney disease

ARVC arrhythmogenic right ventricular 
cardiomyopathy

Medicine in a Minute.indb   12 27-09-2018   16:35:28



Abbreviations xiii

ASD atrial septal defect

ASOT anti-streptolysin O titre

AST aspartate aminotransferase

AT angiotensin

ATG anti-thymocyte globulin

ATN acute tubular necrosis

ATP adenosine triphosphate

ATRA all-trans retinoic acid

AV atrioventricular

AVM arteriovenous malformations

AVNRT atrioventricular nodal re-entrant 
tachycardia

AVR aortic valve replacement

AVRT atrioventricular re-entrant 
tachycardia

AVSD atrio-ventricular septal defect

AXR abdominal X-ray

BCC basal cell carcinoma

BCS Budd–Chiari syndrome

BD bis in die; twice daily

BE base excess

BMD bone mineral density

BMI body mass index

BMT bone marrow transplant

BMZ basement membrane zone

BNP b-type natriuretic peptide

BPPV benign paroxysmal positional vertigo

Br bilirubin

BSA body surface area

C-cells parafollicular/calcitonin-secreting 
cells

CABG coronary artery bypass grafting

CAD coronary artery disease

CAG cysteine-adenosine-guanine

CAH congenital adrenal hyperplasia

CAP community-acquired pneumonia

CAPD continuous ambulatory peritoneal 
dialysis

CATT card agglutination test for 
trypanosomiasis

CBD common bile duct

CBT cognitive behavioural therapy

CCB calcium channel blocker

CD Crohn’s disease

CEA carcinoembryonic antigen

CF cystic fibrosis

CHD congenital heart disease

CJD Creutzfeldt–Jakob disease

CK creatine kinase 

CKD chronic kidney disease

CK-MB Creatine kinase, MB isoenzyme

CLL chronic lymphocytic leukaemia

CML chronic myeloid leukaemia

CMT Charcot–Marie–Tooth

CMV cytomegalovirus 

CNS central nervous system

CO cardiac output

COCP combined oral contraceptive pill

COHb carboxyhaemoglobin 

COMT catechol-O-methyltransferase

COPD chronic obstructive pulmonary 
disease

COX cyclo-oxygenase

CPAP continuous positive airway pressure

CPP chronic plaque psoriasis

CPPD calcium pyrophosphate deposition

CPR cardiopulmonary resuscitation

CRC colorectal cancer

CRH corticotropin-releasing hormone

CRP C-reactive protein

CRT cardiac resynchronisation therapy

CRT-D CRT device

CRT-P CRT pacemaker

CSF cerebrospinal fluid

CST corticospinal tracts

CT  computed tomography

CTD connective tissue disease

CTZ chemoreceptor trigger zone

CVA cerebrovascular accident

CVD cardiovascular disease

CVI chronic venous insufficiency

CVID common variable immunodeficiency

CVP central venous pressure

CVS cardiovascular system

Cx complications 

CXR chest X-ray

DAT direct antigen (Coombs) testing

DCIS ductal carcinoma in situ

DCT distal convoluted tubule

Medicine in a Minute.indb   13 27-09-2018   16:35:28



Abbreviationsxiv

DDAVP desmopressin

DDx differential diagnosis

DF discriminant factor, Maddrey’s

DH dermatitis herpetiformis

DHEA dehydroepiandrosterone

DI diabetes insipidus

DIC disseminated intravascular 
coagulation

DIF direct immunofluorescence

DKA diabetic ketoacidosis

DLCO diffusion capacity of carbon 
monoxide

DMARD disease-modifying anti-rheumatic 
drugs

DNA deoxyribonucleic acid

DOT directly observed therapy

DPP-4 dipeptidyl peptidase-4

DPT diphtheria pertussis tetanus

DRE digital rectal examination

DSG desmoglein

DVT deep venous thrombosis

DXA scan dual-energy X-ray absorptiometry 
scan

EBV Epstein–Barr virus

ECG electrocardiogram

EDV end diastolic volume

EEG electroencephalogram 

EF ejection fraction

eGFR estimated glomerular filtration rate

EIA enzyme immunoassay

ELF enhanced liver fibrosis

ELISA enzyme-linked immunosorbent assay

EM erythema multiforme

EMA eosin-5-maleimide

EPO erythropoietin

ERCP endoscopic retrograde cholangio-
pancreatography

ERV expiratory reserve volume

ESR erythrocyte sedimentation rate

ESV end systolic volume

ET essential thrombocythaemia/
thrombocytosis

EUS endoscopic ultrasound

FAP familial adenomatous polyposis

FAST face, arms, speech, time test

FBC full blood count

FDP fibrin degradation products

FeNa fractional excretion of sodium

FeNO fractional exhaled nitric oxide

FEV1 forced expiratory volume in 
1 second

FFP fresh frozen plasma

FGFR3 fibroblast growth factor receptor 3

FiO2 fraction of inspired air

FISH fluorescent in situ hybridisation

FL follicular lymphoma

FLI fatty liver index

FNA fine needle aspiration

FODMAP fermentable, oligosaccharides, 
disaccharides, monosaccharides 
and polyols

FPF familial pulmonary fibrosis

FRC functional residual capacity

FSGS focal segmental glomerulosclerosis

FSH follicle-stimulating hormone

FTA-abs fluorescent treponemal antibody 
absorbed test

FVC forced vital capacity

FVL factor V Leiden

G gauge 

G6PD glucose-6-phosphate 
dehydrogenase

GABA gamma-aminobutyric acid

GABHS group A beta-haemolytic 
streptococcus

GBM glioblastoma multiforme

GCA giant cell arteritis

GCS Glasgow Coma Scale

GCT germ cell tumours

GORD gastro-oesophageal reflux disease

GFR glomerular filtration rate

GGT gamma-glutamyl transferase

GH growth hormone 

GHIH growth hormone inhibiting hormone

GHRH growth hormone releasing hormone

GI gastrointestinal

GIST gastrointestinal stromal tumour

GLP-1 glucagon-like peptide-1

GN  glomerulonephritis 

GnRH gonadotropin-releasing hormone

Medicine in a Minute.indb   14 27-09-2018   16:35:28



Abbreviations xv

GPA granulomatosis with polyangiitis

GSF Gold Standards Framework

GTN glyceryl trinitrate

GVHD graft-versus-host disease

H2 antagonist histamine-2 antagonist

HAART highly active anti-retroviral therapy

HAP hospital-acquired pneumonia

HAV hepatitis A virus

Hb haemoglobin

HbA haemoglobin a

HbA1c glycated haemoglobin

HbA2 haemoglobin A2

HbF haemoglobin f

HBPM home blood pressure monitoring

HbS sickle cell haemoglobin

HBV hepatitis B virus

HCC hepatocellular carcinoma

hCG human chorionic gonadotrophin

HCV hepatitis C virus

HDL high-density lipoproteins

HDU high dependency unit

HER2 human epidermal growth factor 
receptor 2

HFpEF heart failure with preserved 
ejection fraction

HFrEF heart failure with reduced ejection 
fraction

HH3 human herpes virus 3 

HHC hereditary haemochromatosis

HHS/HONK hyperosmolar hyperglycaemic state/
hyperosmolar non-ketotic coma

HHT hereditary haemorrhagic 
telangiectasia

HHV human herpes virus

Hib Haemophilus influenzae B

HIT heparin-induced thrombocytopenia

HIV human immunodeficiency virus

HL Hodgkin lymphoma

HNPCC hereditary non-polyposis colon 
cancer

HOCM hypertrophic cardiomyopathy

HPAG hypothalamic–pituitary–adrenal–
gonadotropic

HPV human papillomavirus

HRCT high-resolution CT

HRS hepatorenal syndrome

HRT hormone replacement therapy

HSCT haematopoietic stem cell 
transplantation

HSE herpes simplex encephalitis

HSV herpes simplex virus

HTLV human T-lymphotropic virus

HTT huntingtin

HUS haemolytic uraemic syndrome

IAT indirect antigen testing

IBD inflammatory bowel disease

IBS irritable bowel syndrome

ICA internal carotid artery

ICC interstitial cells of Cajal

ICD implantable cardiac device

ICP intracranial pressure

ICS inhaled corticosteroids

ICU/ITU intensive care unit, intensive 
therapy unit

IDA iron-deficiency anaemia

IE infective endocarditis

IFG impaired fasting glucose

IgA immunoglobulin A

IgE immunoglobulin E

IGF-1 insulin-like growth factor 1; 
somatomedin C

IgM immunoglobulin M

IGRA interferon gamma release assay

IGT impaired glucose tolerance

IHD ischaemic heart disease

ILD interstitial lung disease

IM intramuscular

INO internuclear ophthalmoplegia

INR international normalised ratio

IPF idiopathic pulmonary fibrosis

IRV inspiratory reserve volume

ITP immune thrombocytopenic purpura

IUCD intra-uterine contraceptive device

IV  intravenous

IVDU intravenous drug user

IVIg intravenous immunoglobulin

JAK2 Janus kinase 2

JC John Cunningham (virus)

JVP jugular venous pressure 

Medicine in a Minute.indb   15 27-09-2018   16:35:29



Abbreviationsxvi

LA left atrium

LABA long-acting beta agonist

LACS/LACI lacunar stroke/infarct

LAD left anterior descending (artery)

LADA latent autoimmune diabetes of 
adulthood

LAMA long-acting muscarinic antagonist

LBBB left bundle branch block

LCA left coronary artery

LCX left circumflex (artery)

LDH lactate dehydrogenase

LDL low-density lipoprotein

LFT liver function test

LGN lateral geniculate nucleus

LGV lymphogranuloma venereum

LH luteinising hormone

LHRH luteinising hormone-releasing 
hormone

LIF left iliac fossa

LLSE left lower sternal edge

LMA laryngeal mask airway

LMM lentigo maligna melanoma

LMN lower motor neuron

LMWH low molecular weight heparin

LOS lower oesophageal sphincter

LP lumbar puncture 

LPS lipopolysaccharide 

LSE Libman–Sacks endocarditis

LTOT long-term oxygen therapy

LV left ventricle (ventricular)

LVAD left ventricular assist device

LVEF left ventricular ejection fraction

LVF left ventricular failure

LVOT left ventricular outflow tract

MAHA microangiopathic haemolytic 
anaemia

MALT mucosa-associated lymphoid tissue 
lymphoma

MAO-B monoamine oxidase B

MAT multifocal atrial tachycardia

MC&S microbiology, culture and 
sensitivity

MCA middle cerebral artery

MCP metacarpophalangeal

MCV mean corpuscular volume

MDRD modification of diet in renal disease

MDS myelodysplastic syndrome

MDT multi-disciplinary team

MEN multiple endocrine neoplasia

Men C meningococcal C

MERS-CoV Middle East respiratory syndrome-
coronavirus

MET metabolic equivalents

MF myelofibrosis

MGUS monoclonal gammopathy of 
uncertain significance

MI myocardial infarct

MLF medial longitudinal fasciculus

MM multiple myeloma

MMR measles, mumps, rubella vaccine

MMSE mini-mental state examination

MND motor neuron disease 

MOCA Montreal cognitive assessment

MODY maturity onset diabetes of 
the young

MPTP 1-methyl-4-phenyl-1,2,3,6-
tetrahydropyridine

MR mitral regurgitation

MRA mineralocorticoid receptor 
antagonists

MRCP magnetic resonance cholangio-
pancreatography

MRI magnetic resonance imaging

MRSA methicillin-resistant Staphylococcus 
aureus

MS multiple sclerosis

MSK musculoskeletal 

MSM men who have sex with men

MTHF methyl-tetrahydrofolate

MTP metatarsophalangeal

MVP mitral valve prolapse

MVR mitral valve replacement

NA noradrenergic 

NAAT nucleic acid amplification testing

NAFLD non-alcoholic fatty liver disease

NAPQI N-acetyl-p-benzoquinone imine

NASH non-alcoholic steatohepatitis

NBM nil by mouth

NBTE non-bacterial thrombotic 
endocarditis

NG nasogastric
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Abbreviations xvii

NHL non-Hodgkin lymphoma

NK natural killer

NM nodular melanoma

NMDA N-methyl-d-aspartate

NMJ neuromuscular junction

NNRTI non-nucleoside analogue reverse 
transcriptase inhibitors

NOAC novel oral anticoagulant

NPH neutral protamine Hagerdorn

NRT nicotine replacement therapy

NRTI nucleoside analogue reverse 
transcriptase inhibitors

NSAID non-steroidal anti-inflammatory drug

NSCLC non-small cell lung cancer

NSTEMI non-ST elevation myocardial 
infarction

OA osteoarthritis

OCD obsessive–compulsive disorder

OD once daily

OFT osmotic fragility test

OGD oesophago-gastro-duodenoscopy

OSA obstructive sleep apnoea

PA postero–anterior

PaCO2 arterial PCO2

PACS/PACI partial anterior circulation 
stroke/infarct

PAN polyarteritis nodosa

PAO2 alveolar PO2

PaO2 arterial PO2

PAS periodic acid–Schiff

PASI Psoriasis Area and Severity Index

PBC primary biliary cirrhosis

PBG porphobilinogen 

PCA posterior cerebral artery

PCI; pPCI (primary) percutaneous coronary 
intervention

PCO2 partial pressure of CO2

PCOS polycystic ovarian syndrome

PCP/PJP Pneumocystis jirovecii (carinii) 
pneumonia 

PCR polymerase chain reaction

PCT proximal convoluted tubule

PCWP pulmonary capillary wedge pressure

PDA patent ductus arteriosus

PDGF platelet-derived growth factor

PE pulmonary embolism

PEF peak expiratory flow

PET positron emission tomography

PFO patent foramen ovale

PFT pulmonary function test

PH pulmonary hypertension

Ph Philadelphia chromosome 

PI protease inhibitors

PICA posterior inferior cerebellar artery

PID pelvic inflammatory disease

PIN prostate intra-epithelial neoplasia

PIP proximal interphalangeal

PJS Peutz–Jeghers syndrome

PKD/PCKD polycystic kidney disease

PML progressive multifocal 
leukoencephalopathy

PMR polymyalgia rheumatica

PND paroxysmal nocturnal dyspnoea

PNH paroxysmal nocturnal 
haemoglobinuria 

PNS peripheral nervous system

PO  per os; orally

PO2 partial pressure of O2

POCS/POCI posterior circulation stroke/infarct

PPAR peroxisome proliferator activated 
receptor gamma

PPI proton pump inhibitor

PR per rectum; rectally

PRN pro re nata; as needed

PSA prostate-specific antigen

PSC primary sclerosing cholangitis

PSGN post-streptococcal 
glomerulonephritis

PSP primary spontaneous 
pneumothorax

PT prothrombin time

PTH parathyroid hormone

PVT portal venous thrombosis

QDS quarter die sumendus; four times daily

QTc corrected QT interval

RA rheumatoid arthritis

RAAS renin–angiotensin–aldosterone system 

RAST radioallergosorbent 

RBBB right bundle branch block

RBC red blood cell
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RCA right coronary artery

REM rapid eye movement 

RF rheumatoid factor

RFA radiofrequency ablation

Rh rhesus

RHD rheumatic heart disease

RMI Risk Malignancy Index

RNA ribonucleic acid

RPGN rapidly progressive 
glomerulonephritis

RPR rapid plasma reagin

RR respiratory rate

RRT renal replacement therapy

RTA renal tubular acidosis

RUQ right upper quadrant

RV right ventricle/ventricular

RV residual volume

SA sinoatrial (node)

SAAG serum–ascites albumin gradient

SABA short-acting beta agonist

SAH subarachnoid haemorrhage

SALT speech and language test/
assessment

SAM systolic anterior motion

SAMA short-acting muscarinic antagonist

SARS severe acute respiratory syndrome

SAVR surgical valve replacement

SBP spontaneous bacterial peritonitis

SC subcutaneous 

SCC squamous cell carcinoma

SCDC subacute combined degeneration 
of the spinal cord

SCID severe combined 
immunodeficiency

SCLC small cell lung cancer

SGLT-2 sodium-glucose co-transporter-2

SIADH syndrome of inappropriate ADH 
secretion

SIBO small intestine bacterial overgrowth

SJS Stevens–Johnson syndrome

SLE systemic lupus erythematosus

SLNB sentinel lymph node biopsy

SMA anti-smooth muscle antibody

SOB shortness of breath

SoNS somatic nervous system

SPECT single-photon emission computed 
tomography

SpO2 peripheral capillary oxygen saturation

SSM superficial spreading melanoma

SSP secondary spontaneous 
pneumothorax

STD sexually transmitted disease

STEMI ST elevation myocardial infarction

STK11 serine threonine kinase

SUDEP sudden unexpected death in epilepsy

SUNCT short-lasting unilateral 
neuralgiform headaches with 
conjunctival injection and tearing

SV stroke volume

SVCO superior vena cava obstruction

SVR systemic vascular resistance

SVT supraventricular tachycardia

T3 triiodothyronine 

T4 tetraiodothyronine/thyroxine

TACS/TACI total anterior circulation stroke/infarct

TAVI transcatheter aortic valve 
implantation

TB tuberculosis

TCC transitional cell carcinoma

TDS ter die sumendum, three times daily

TEE transoesophageal echocardiography 

TEN toxic epidermal necrolysis

TF tissue factor

TFT thyroid function tests

TGA transposition of the great arteries

THF tetrahydrofolate

TI terminal ileum

TIA transient ischaemic attack

TIBC total iron binding capacity

TIPSS transjugular intrahepatic porto-
systemic shunting

TLC total lung capacity

TNM tumour/node/metastasis – staging 

TOF tetralogy of Fallot

t-PA tissue plasminogen activator

TPMT thiopurine methyltransferase

TRALI transfusion-related acute 
lung injury

TRH thyrotropin-releasing hormone

TRUS transrectal ultrasound-guided

TSH thyroid-stimulating hormone
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TTE transthoracic echocardiography

TTP thrombotic thrombocytopenia 
purpura

TV  tidal volume

U&Es urea and electrolytes

UA unstable angina

UC  ulcerative colitis

UCDA ursodeoxycholic acid

UDPGT uridine-diphosphoglucuronate 
glucuronosyltransferase

UFH unfractionated heparin

UGIE upper gastrointestinal endoscopy 

ULC ultralarge complexes

UMN upper motor neuron

URTI upper respiratory tract infection

US/USS ultrasonography 

UTI urinary tract infection

UVB ultraviolet B

V/Q ventilation/perfusion (referring to 
planar scintigraphy)

VC  vital capacity

VEGF vascular endothelial growth factor

VF ventricular fibrillation

VSD ventricular septal defect

VT ventricular tachycardia

VTE venous thromboembolism

vWD von Willebrand disease

vWF von Willebrand factor

VZV varicella-zoster virus

WCC white cell count

WPW Wolff–Parkinson–White syndrome

ZES Zollinger–Ellison syndrome

Medicine in a Minute.indb   19 27-09-2018   16:35:29



59

Chapter 2
Respiratory medicine
Amar Vaswani

Basic principles .................................................................... 60

Bridge to clinical medicine ......................................... 60
Anatomy and physiology ......................................................60
Respiration, ventilation and perfusion  ................................61
Lung volumes and pulmonary function...............................61
Minute ventilation ................................................................62
Arterial blood gas analysis ....................................................62

 2.1 Obstructive lung disease .............................. 63
2.1.1 Asthma .....................................................................63
Approach to asthma .............................................................63
2.1.2 Chronic obstructive pulmonary disease ..................65
2.1.3 Bronchiectasis ..........................................................67
2.1.4 Cystic fibrosis  ...........................................................68
2.1.5 Bronchiolitis obliterans ............................................70

 2.2 Interstitial lung disease ................................ 70
2.2.1 Idiopathic pulmonary fibrosis ..................................70
2.2.2 Sarcoidosis ................................................................71
2.2.3 Acute respiratory distress syndrome .......................73

 2.3 Occupational lung disease ........................... 74
2.3.1 Extrinsic allergic alveolitis  

(hypersensitivity pneumonitis) ...............................74

2.3.2 Coal worker’s pneumoconiosis and silicosis ............74
2.3.3 Asbestos-related lung disease .................................75

 2.4 Infections of the respiratory system .. 76
2.4.1 Pneumonia ...............................................................76
2.4.2 Lung abscess ............................................................77
2.4.3 Tuberculosis ..............................................................78
2.4.4 Aspergillus-related lung disease ..............................79
2.4.5 Allergic bronchopulmonary aspergillosis (ABPA) ...80

 2.5 Diseases of the pleura .................................... 80
2.5.1 Pleural effusion ........................................................80
2.5.2 Pneumothorax .........................................................82

 2.6 Lung cancer .............................................................. 84

 2.7 Pulmonary vascular disease ...................... 86
2.7.1 Pulmonary embolism ..............................................86
2.7.2 Pulmonary hypertension .........................................88
2.7.3 Cor pulmonale ..........................................................88

 2.8 Other conditions .................................................. 89
2.8.1 Allergic rhinitis .........................................................89
2.8.2 Sinusitis ....................................................................90
2.8.3 Obstructive sleep apnoea ........................................90

Medicine in a Minute.indb   59 27-09-2018   16:36:08



60

Basic principles
The primary role of the respiratory system (see 
Fig. 2.1) is to facilitate gas exchange, oxygenate the 
blood and remove waste gases, particularly carbon 
dioxide. Alveolar and capillary walls, with their 
simple squamous epithelium, allow for rapid gas 
exchange to take place, also involving interaction 

between the cardiovascular and haematological 
(circulatory) systems. The lungs are thus exposed 
to a plethora of infective and environmental agents. 
Defence (both structural and immunological) 
is therefore another important key function of 
the system.

RESPIRATORY MEDICINE

Bridge to clinical medicine

Anatomy and physiology
 • Air is warmed and humidified after inhalation, 

travelling from either nose or mouth to the 
trachea, then the left and right main bronchi 
(which divide segmentally into secondary and 
tertiary bronchi), followed by terminal bronchioles; 
no gas exchange takes place throughout the tract 
up to this point – this makes up the anatomical 
dead space (estimated at 150ml)

 • Terminal bronchioles give rise to respiratory 
bronchioles, which is where the alveoli are situated

 The right main bronchus is shorter, wider 
and more vertical than the left, and aspirated 
material is therefore more likely to lodge in the 
right main bronchus.

E

 • The bronchi are lined by pseudostratified ciliated 
columnar epithelium; the cilia ‘beat’ unwanted 
substances and pathogens towards the larynx –  
and this defence mechanism is known as the 
mucociliary escalator

 • The alveoli are lined by type I pneumocytes, which 
have pores of Kohn, allowing for gas exchange 
across adjacent alveoli

 • Type I pneumocytes are derived from type II 
pneumocytes; type II pneumocytes produce 
surfactant, a lipoprotein complex – the main 
component, dipalmitoylphosphatidylcholine, 
reduces the surface tension of the alveoli and 
increases lung compliance

 • The lung is divided into two lobes (superior and 
inferior) with a cardiac notch on the left, and 
three lobes (superior, middle and inferior) on 
the right

 • A bronchopulmonary segment is a division of a 
lobe; a lobe may contain many segments, and in 
some cases, when disease takes place, a particular 
segment can be removed surgically without 
affecting adjacent segments

 • Deoxygenated blood is carried by the pulmonary 
artery to the alveoli, where gas exchange takes 
place, exiting via pulmonary veins, which now 
carry oxygenated blood

 • The diaphragm is a major organ of respiration

Fig. 2.1 Gross anatomy of the  
respiratory system.
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Bridge to clinical medicine 61

 Hiccups occur as a result of involuntary 
contraction of the inspiratory muscles and the 
diaphragm. The distinctive sound produced 
is caused by an abrupt inhalation of air, which 
causes the glottis to close spontaneously. 
These are often self-limiting, but intractable 
cases can be treated with haloperidol or 
chlorpromazine. Alternatively, some patients 
may benefit from baclofen or domperidone.

W

 • The lungs are lined by visceral pleura, and parietal 
pleura lines the thoracic wall; pleural fluid secreted 
within this space reduces friction as the lungs 
expand and relax

 • Control of respiration is achieved by poorly 
localised neurons in the pons and medulla, with 
arterial pH and PaCO2 driving respiration, with 
chemoreceptor feedback

Respiration, ventilation  
and perfusion 

 • Pulse oximeters are a cheap and effective way to 
measure oxygen saturation

 The oximeter emits red and infrared light 
across the nailbed and finger. Oxygenated 
blood absorbs red light more readily, while 
deoxygenated blood absorbs infrared light 
more readily. The combination of light 
absorption is determined and processed by 
the device, providing a saturation level. This 
also explains why the presence of nail varnish, 
carbon monoxide poisoning and excessive 
movement may result in an inaccurate reading.

P

 • Respiration involves inspiration (active) and 
expiration (normally passive, but active during 
exercise); the accessory muscles of respiration include 
the sternocleidomastoid muscles and the scalenes

 • Ventilation (V) refers to the movement of gas 
between the external environment and the alveoli

 • Perfusion (Q) refers to the amount of blood 
delivered to the alveolar capillaries for gas 
exchange to occur

 • A V/Q ratio therefore refers to the ratio of the 
air reaching the alveoli to the amount of blood 
available; an ideal V/Q ratio is 1, but because of 
differences in ventilation and perfusion across the 
lung apex and base and gravitational forces, the 
average ‘normal’ V/Q is estimated at 0.8

 • A V/Q mismatch (exemplified by a low V/Q ratio) 
is seen in conditions such as asthma, while a high 

V/Q ratio (seen in conditions such as pulmonary 
embolism) is secondary to over-ventilation of the 
alveoli with gas, as the embolus interferes with 
oxygenation of the blood

Pulmonary function tests 
and spirometry
Pulmonary function tests are a reliable method of 
categorising various respiratory diseases and assessing 
their severity, including function after treatment. Bear 
in mind that spirometry must be carried out with the 
proper technique, or results may appear variable.

 • FEV1: forced volume of expiration at 1 second from 
the point of maximal inspiration

 • FVC: forced vital capacity – volume of air that can 
be expelled, from the point of maximal inspiration 
to the point of maximal expiration

 • The FEV1/FVC ratio is a key determining factor in 
evaluating obstructive versus restrictive disease

 • DLCO: diffusing capacity of carbon monoxide; CO 
has a high affinity for erythrocytes, and is used to 
evaluate gas transfer

 A low DLCO is observed in conditions 
involving impaired alveolar surface area, such 
as fibrosis. A high DLCO, on the other hand, is 
observed with increased pulmonary blood 
volume and alveolar haemorrhage.

E

Lung volumes and pulmonary 
function
Lung volumes represent the volume of air in the 
lungs at various stages of inspiration and expiration. 
Capacities are calculated based on these volumes 
(see Fig. 2.2).

 • TV: tidal volume – the volume of air inspired or 
expired during a single breath

 • RV: residual volume – the volume of air remaining 
in the lungs after maximal expiration

 • IRV/ERV: inspiratory/expiratory reserve volume – 
the additional volume of air inspired/expired after 
a normal inspiration/expiration

 • FRC: functional residual capacity – volume of air 
remaining in the lungs after normal expiration 
(FRC = ERV + RV)

 • VC: vital capacity – maximum amount of air that 
can be expelled after maximal inspiration (VC = 
IRV + TV + ERV)

 • TLC: total lung capacity (TLC = IRV + TV + ERV + RV)

Alveolar–arterial gradient (A–a gradient)
A rudimentary formula for the A–a gradient is PAO2 

(alveolar PO2) – PaO2 (arterial PO2). An elevated A–a 
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Chapter 2: Respiratory medicine62

gradient reflects a defect in gas exchange. This may  
be helpful in evaluating hypoxaemia, particularly 
when determining whether it is intra- or extra-
pulmonary. An increased A–a gradient reflects 
hypoxaemia, except at high altitudes and in 
hypoventilation. A normal A–a gradient in healthy 
individuals is 5–15mmHg.

Minute ventilation
Respiratory minute volume (amount of air inhaled 
or exhaled per minute) is an important parameter 
because it is inversely proportional to blood carbon 
dioxide levels. For instance, a high minute volume will 
reflect lower blood levels of carbon dioxide. Minute 
volume is calculated thus:

 • Minute volume = tidal volume x respiratory rate (RR)

Cardinal respiratory symptoms include:
 • Cough
 • Sputum
 • Haemoptysis
 • Dyspnoea (including orthopnoea and PND)
 • Wheeze
 • Chest pain

Remember to ask about these symptoms 
when evaluating a patient’s respiratory 
symptoms or during a systems review.

An additional tool to help assess the effect of 
respiratory dysfunction is the 6-minute walk 
test, which can be carried out at intervals 
to assess a patient’s level of impairment in 
chronic lung disease.

E

Arterial blood gas analysis
Arterial blood gas (ABG) analysis is useful when 
evaluating clinically unwell patients in order to 
assess severity, oxygenation and acid–base balance. 
ABGs are usually performed on the radial artery, but 
samples may also be obtained from the brachial or 
femoral artery if necessary.

A modified Allen test should ideally be performed 
before attempting an ABG, in order to assess collateral 
circulation before puncturing the radial artery. 
Guidelines recommend the use of local anaesthetic 
before obtaining a sample, but this is not usually 
reflected in clinical practice. 

Normal ABG values
 • pH: 7.35–7.45 
 • PaO2: 10.5–13.5 kPa
 • PaCO2: 4.7–6.0 kPa
 • HCO3

−: 21–26
 • H+: 35–47
 • Base excess (BE) typically reflects the degree 

of metabolic disturbance observed. Normal 
range: –2 to +2

 Lactate is a useful tool when evaluating 
unwell patients. Recall that lactate (and lactic 
acidosis, by extension) is built up as a result of 
anaerobic respiration through the glycolytic 
pathway. Conditions such as sepsis and 
volume depletion may adversely affect cellular 
metabolism, increasing lactate levels, which 
may help in assessing the severity of the 
presentation, particularly early on.

W

Fig. 2.2 Spirometry –  
pulmonary function tests.
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2.1 Obstructive lung disease 63

Stepwise plan:

Consider ABG as a whole, but emphasis should be 
given to pH, PCO2 and HCO3

–.

 1  Determine if the patient is acidotic or 
alkalotic (pH)

 2  Identify if the acidosis or alkalosis is 
respiratory, metabolic or mixed in origin

 • Begin by observing PaCO2, and then look at the 
pH. As a rule of thumb, an elevated PaCO2 with 
acidosis implies a respiratory cause; and if the 
bicarbonate is low, it implies a metabolic cause

 3  Calculate the anion gap, identify possible 
com pensation and consider if it is a mixed 
picture

The anion gap
Anion gap = [Na+] – ([Cl–] + [HCO3

–])

The anion gap refers to the difference in specifically 
measured cations and anions in serum, plasma or 
urine, and is helpful when trying to identify a potential 
cause of metabolic acidosis.

 Causes of a high anion gap metabolic 
acidosis
These can be easily remembered using the 
mnemonic ‘MUDPILES’.
Methanol
Uraemia
DKA
Paraldehyde
Isoniazid
Lactic acidosis
Ethylene glycol
Salicylates

E

2.1 Obstructive lung disease

2.1.1 Asthma
Definition: asthma is characterised by 
recurrent episodes of breathlessness, wheezing 
and bronchoconstriction secondary to reversible 
obstruction and hyper-reactivity of the airways.

Epidemiology:
 • Globally, affects 300 million people
 • Affects 30 million people in Europe alone
 • Adult-onset asthma is more severe
 • Boys with asthma are less likely to suffer relapses 

after puberty

Aetiology:
 • Involves an interplay of genetic (atopic) and 

environmental factors
 • Often a hypersensitivity response to allergens 

such as the house dust mite, fungi, pollen (may be 
occupational)

 • The hygiene hypothesis suggests that exposure 
to a variety of microbes may be protective, but 
management strategies are, as yet, undefined

 • May be associated with cold weather, exercise, gastro-
oesophageal reflux disease (GORD) or emotion 

 Asthma may also occur as part of a clinical 
syndrome. Around 90% of patients with Churg–
Strauss disease have had a history of asthma or 
atopy. Aspirin-exacerbated respiratory disease, 
or aspirin-induced asthma, is also known as 
Samter syndrome, and presents with a triad of 
nasal polyps, aspirin intolerance and asthma.

P

Pathophysiology:
 • Airway inflammation occurs due to a complex 

interaction of inflammatory mediators and 
cytokines 

 • Primarily mast cell degranulation and histamine 
release as a result of allergen exposure in the 
acute phase, causing mucus plugging and airway 
bronchoconstriction

 Diseases such as asthma, chronic 
bronchitis, emphysema and bronchiectasis 
are obstructive respiratory diseases. As a 
result, conditions with FEV1/FVC ratios <0.7 
are considered obstructive, while ratios 
that are near normal or possibly increased 
are likely to be considered restrictive in 
nature (e.g. pulmonary fibrosis, sarcoidosis, 
neuromuscular disorders). The severity of the 
condition can be assessed by observing the 
FEV1 in obstructive disease, and the TLC in 
restrictive disease.

E

Approach to asthma
According to SIGN and BTS guidelines (2016), the 
diagnosis of asthma is largely clinical. The objective 
is to ascertain the probability of asthma – high, 
intermediate, or low, based on a patient’s clinical 
presentation.
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Chapter 2: Respiratory medicine64

Determining probability (BTS/SIGN 2016)
A structural clinical assessment should be performed 
to evaluate the initial probability of asthma. Risk 
factors include:

 • Episodic symptoms of wheeze, chest tightness 
and cough exacerbated by allergens, or 
exposure to cold or medications (e.g. NSAIDs, 
beta blockers) 

 • Evidence of diurnal variability – i.e. symptoms that 
are worse at night/early morning

 • Observation of wheeze by a healthcare 
professional 

 • Past medical or family history of atopy (i.e. eczema, 
allergic rhinitis)

 • Absence of symptoms suggestive of other 
diagnoses (e.g. extensive smoking history, 
coryzal symptoms, peripheral tingling and light-
headedness)

Patients presenting with these clinical features are 
considered to have a high clinical probability of 
asthma. Patients who have some, but not all, of these 
features have intermediate probability; and those who 
do not have any of these features have a low prob-
ability. Figure 2.3 illustrates the line of investigation 
used, based on a patient’s diagnostic probability.

Stepwise management of asthma in adults 
(BTS/SIGN 2014)

Encourage good inhaler technique, avoidance of 
potential allergens, regular monitoring of response 
to treatment and regular peak flow measurements. 
The BTS guidelines recommend pharmacological 
management in a stepwise fashion. However, it 
is important to start treatment at a level that is 
appropriate for the initial severity of the asthma.

Fig. 2.3 Diagnostic algorithm of asthma (adapted from BTS/SIGN 2016 Asthma guidelines).
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Trial of
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Diagnosis of
asthma con�rmed
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Poor response

Poor response
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reversibility

Consider other investigations:
• PEF monitoring
• Challenge testing
• FeNO test
• Skin-prick/serum IgE

Suspected asthma:
• Watchful waiting
  or
• Trial of treatment

Low
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Investigate for
other diagnosis

Other diagnosis
con�rmed

Table 2.1 Investigation used in a patient with suspected asthma

Investigation Explanation

Spirometry Preferred first-line test; an obstructive picture (FEV1/FVC <0.7) and reversibility with 
bronchodilators increases the likelihood of asthma diagnosis

Peak expiratory flow (PEF) Usually normal between attacks; reduced PEF during symptomatic episodes is 
suggestive of an obstructive lung disease

Challenge testing Involves using either a histamine or methacholine in a safe environment, to provoke 
symptoms which may help confirm the diagnosis

Fractional exhaled nitric  
oxide (FeNO)

Indirect marker of airway inflammation; increased levels are seen in patients with 
asthma; it may also be used to predict responsiveness to treatment and monitor 
adherence

Skin-prick and serum IgE Investigation of atopy; normal levels reduce the probability of asthma
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2.1 Obstructive lung disease 65

 1 Inhaled short-acting B2 agonist as required

 2  Add inhaled corticosteroid 200–800 
micrograms (mcg) per day

 • 400mcg is an appropriate starting dose 

 3  Add a long-acting beta agonist (LABA) 
and assess response

 • If good control, continue LABA
 • If there is benefit from LABA, but condition 

is still not controlled, continue LABA and 
increase inhaled corticosteroid dose to 
800mcg per day

 • If no response to LABA, stop LABA, and 
increase inhaled corticosteroid dose to 
800mcg per day; if control still inadequate, 
consider leukotriene receptor antagonist

 4  Consider increasing inhaled corticosteroid 
dose to 2000mcg per day, or adding 
another drug, such as a leukotriene 
receptor antagonist

 5  If control is still persistently poor, offer 
a daily steroid tablet, while maintaining 
inhaled corticosteroid at 2000mcg per day

 • Consider other treatments to minimise 
use of the steroid tablet, and refer the 
patient for specialist care; such treatment 
modalities include omalizumab, a mono clonal 
antibody against IgE, preventing mast cell 
degranulation (note that this is only used in 
very specific cases, with consideration of IgE 
levels); or bronchial thermoplasty, in which 
smooth muscle is singed off using heat, but 
the use of this therapy is not widespread 

2.1.2 Chronic obstructive 
pulmonary disease
Definition: COPD is a preventable, treatable 
condition in which there is airflow limitation, 
secondary to abnormal inflammation caused by 
poisonous substances or stimuli, that is not fully 
reversible. This condition encompasses emphysema 
and chronic bronchitis.

Epidemiology:
 • Fifth leading cause of death and disability 

worldwide 
 • Rates of COPD are often associated with level of 

social deprivation

Aetiology:
 • Tobacco smoking is by far the most common 

aetiological factor

 • Air pollution and exposure to toxic substances may 
also be implicated

 A genetic cause (i.e. alpha-1 antitrypsin 
deficiency) should be suspected in younger 
patients with emphysematous symptoms, 
particularly if they also have liver disease. 
Alpha-1 antitrypsin prevents the breakdown 
of elastin by neutrophil elastase. Breakdown 
subsequently causes destruction of alveolar 
walls, leading to emphysema. Congestion of the 
liver with the enzyme alpha-1 antitrypsin (which 
is produced there in an attempt to compensate) 
eventually causes destruction of hepatocytes, 
leading to liver disease. Not all patients with the 
deficiency will present with liver disease.

W

 The type of emphysema seen in smokers 
differs from that seen in patients with 
alpha-1 antitrypsin deficiency. Smokers 
tend to develop centrilobular emphysema 
which typically affects proximal acini 
and the upper lung, whereas patients 
with alpha-1 antitrypsin deficiency tend 
to develop panlobular emphysema, 
broadly affecting the lower lung. The allele 
classification includes PiMM (normal), 
PiSS (alpha-1-antitrypsin levels at 50% of 
normal) and PisZ (alpha-1-antitrypsin levels 
at 10% of normal, which indicates severe 
deficiency).

P

 The most common organism implicated 
in infective exacerbations is Haemophilus 
influenzae.

E

Clinical features:
 • The diagnosis of COPD is suspected based on 

risk factors (particularly smoking), symptoms 
and signs, and is supported by spirometry 
(NICE 2010)

 • Symptoms include exertional breathlessness, 
wheeze

 • Regular sputum production and bronchitis in the 
winter

 • Ask also about haemoptysis, weight loss and 
occupational hazard
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Chapter 2: Respiratory medicine66

 The MRC dyspnoea scale can be used to 
grade the breathlessness seen in COPD: 

 • Grade 1: not troubled by breathlessness 
except on exertion

 • Grade 2: shortness of breath (SOB) on 
walking or hurrying up a hill

 • Grade 3: walks slower than contemporaries 
on level ground, or has to stop for breath at 
own pace

 • Grade 4: stops for breath after 100m or after 
a few minutes

 • Grade 5: too breathless to leave house, or 
upon dressing

E

Pathophysiology:
 • Airway remodelling occurs secondary to chronic 

inflammation of lung structures, parenchyma 
and vasculature as a response to inhaled stimuli 
(e.g. tobacco smoke) 

 • COPD may be divided into two subtypes: 
emphysema, in which there is alveolar wall 
destruction due to inflammatory changes; and 
chronic bronchitis, in which there is goblet cell 
hyperplasia and increased mucus secretion, 
leading to chronic cough

Investigations
A combination of assessment of risk factors and 
observation of symptoms can help practitioners 
diagnose and investigate COPD. Investigations should 
be undertaken in the following order.

Stepwise plan:

 1 Arrange spirometry 
 • Spirometry is the best initial test for COPD, and 

may help diagnose and classify it 

 2  Grade breathlessness with MRC dyspnoea 
scale

 • Obtain SpO2, BMI

 3 Obtain CXR to exclude any other pathology
 • Lung field hyperinflation may be seen 

(see Fig. 2.4)

 4  A sputum culture may be helpful in 
identifying organisms

 5  The BODE index (B – BMI; O – obstruction 
of airway; D – dyspnoea; and E – exercise 
capacity) may be helpful in assessing 
prognosis

Fig. 2.4 CXR showing a hyper-inflated chest and a 
large bulla (circle).

Grading of severity of airflow obstruction 
(NICE 2010, CG101)
Note that the FEV1/FVC ratio is <0.7 in the following 
grading scale:

 • Stage 1 (Mild): FEV1 >80% predicted
 • Stage 2 (Moderate): FEV1 = 50–79% predicted
 • Stage 3 (Severe): FEV1 = 30–49% predicted
 • Stage 4 (Very severe): FEV1 <30% predicted

Management
General principles: encourage good inhaler technique, 
obtain an up-to-date smoking history and offer 
smoking cessation help (nicotine replacement 
therapy, varenicline or bupropion, as appropriate). 
Annual influenza vaccination is also linked to fewer 
exacerbations. A single pneumococcal vaccination 
should also be offered.

Physiotherapy (and by extension, pulmonary 
rehabilitation) is also a useful adjunct in the 
management of COPD.

 Varenicline is contraindicated in mental 
illness and bupropion is contraindicated in 
epilepsy. (Varenicline leads to a lower mood.)

E

Stepwise management of stable COPD 
(NICE 2010, CG101)

Smoking cessation is the single most effective 
intervention and confers the greatest mortality 
benefit in patients who continue to smoke.
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2.1 Obstructive lung disease 67

 1  Short-acting beta-2 agonists (SABAs) 
OR short-acting muscarinic antagonists 
(SAMAs) as first-line treatment

 • If control is inadequate using SAMA QID, offer 
LAMA OD

 2 Use FEV1 levels to guide further treatment
 • If FEV1 >50%, offer LABA (e.g. salmeterol) or 

LAMA (e.g. tiotropium), and discontinue SAMA
 • If FEV1 <50%, offer LABA + ICS (inhaled 

corticosteroid) combination therapy or LAMA

 3 Additional therapies
 • Theophylline and mucolytics may be 

considered
 • There is insufficient evidence to recommend 

prophylactic antibiotics
 • Routine use of corticosteroids is not 

recommended

 4 Long-term oxygen therapy (LTOT)
 • Indicated if PaO2 <7.3kPa when stable or 

PaO2 <7.3–8kPa with secondary polycythaemia, 
nocturnal hypoxaemia, or pulmonary 
hypertension; note that these values should be 
taken twice, three weeks apart 

 • LTOT improves mortality, and patients should 
be using LTOT for at least 15 hours per day; 
greater benefit is seen at up to 20 hours 
per day

 5 Surgical therapy (after CT)
 • Lung volume reduction therapy, bullectomy 

or lung transplant is the final step in 
management

Bear in mind that the GOLD guidelines are also 
recommended for treatment of COPD. These 
guidelines take into account severity, frequency of 
exacerbations and associated risk in classification.

2.1.3 Bronchiectasis
Definition: bronchiectasis is characterised by 
recurrent episodes of infection, chronic cough with 
purulent sputum and bacterial infection secondary to 
irreversible dilatation of the airways.

Epidemiology:
 • Globally, burden of disease is unknown
 • Prevalence increases with age and has been 

increasing as a whole

Aetiology:
 • Immunodeficiency – seen in hypogamma-

globulinaemia
 • Seen in some other conditions such as rheumatoid 

arthritis and inflammatory bowel disease

 • Genetic: Kartagener syndrome (a triad of primary 
ciliary dyskinesia, situs inversus in which body 
organs lie on the other side of the body habitus 
or dextrocardia, and bronchiectasis) or Young 
syndrome (bronchiectasis associated with normal 
sperm production but obstructive azoospermia)

 A motor protein in cilia, dynein, is 
dysfunctional in patients with Kartagener 
syndrome, leading to impaired clearance 
of airway secretions by defective cilia. This 
protein also affects flagella, accounting for 
commonly presenting male infertility. Situs 
inversus is believed to occur as a result of 
defective rotation during the embryological 
phase of development, in which normal ciliary 
movement is thought to be necessary.

W

 • Cystic fibrosis
 • Yellow nail syndrome – extremely rare, presents 

with yellow nails, oedema, pleural effusion and 
bronchiectasis

 • Post-infectious states, e.g. childhood infections or 
pneumonia (most common implicated cause)

Clinical features:
 • Wheeze, breathlessness and cough, particularly with 

copious amounts of purulent sputum produced
 • Coarse inspiratory crepitations and finger clubbing 

may be present in some cases

Pathophysiology
 • The irreversible airway dilatation seen in 

bronchiectasis occurs as a result of chronic 
inflammation caused by immune response to 
infection 

 • The dilatation creates a vicious cycle in which the 
airway is more susceptible to repeat colonisation, 
causing recurrent episodes

Investigations
If a diagnosis of bronchiectasis is suspected, proceed 
stepwise.

Stepwise plan:

 1 Arrange CXR in primary care 
 • May show tram-tracks/fluid levels (see Fig. 2.5)

 2  Arrange a high-resolution CT scan (HRCT) 
in secondary care (see Fig. 2.6)

 • This is the gold standard investigation, 
which helps diagnose the condition and assess 
severity
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Chapter 2: Respiratory medicine68

 3 Arrange spirometry

 4  Obtain a sputum sample for culture and 
microscopy

 5 Arrange additional tests
 • FBC, U/E, serum immunoglobulins, Aspergillus 

antigen test
 • Assessment of genetic disease e.g. cystic fibrosis, 

Kartagener syndrome, Young syndrome should 
be carried out if symptoms suggest them

 • Bronchoscopy may be indicated in certain 
cases, largely in investigating obstruction

Fig. 2.5 CXR showing tram-tracking characteristic 
of bronchiectasis.

Fig. 2.6 HRCT showing extensive ‘signet ring’ 
pattern and tree bud appearance characteristic 
of bronchiectasis.

Management of non-cystic fibrosis 
bronchiectasis (BTS 2010)
General principles: airway clearance is paramount, 
with regular chest physiotherapy and mucolytic 

therapy. Antibiotic and bronchodilator therapy 
are the mainstays of therapy, with surgical 
management playing a supporting role. The goal 
of therapy is to reduce exacerbations, maintain 
or improve pulmonary function and to achieve 
normal growth and development in children. These 
patients should be managed as part of a multi-
disciplinary team.

Stepwise management of non-CF bronchiectasis 
(BTS 2010)

 1 Airway clearance 
 • All patients with a chronic cough and evidence 

of mucus plugging on HRCT should be taught 
airway clearance by an experienced chest 
physiotherapist

 • Pulmonary rehabilitation should be offered to 
individuals who are having difficulty with ADL 
(activities of daily living) 

 2  Assess response to beta-2 agonists and 
anticholinergic bronchodilator therapy

 • Oxygen therapy should be considered

 Note that the evidence does not support 
the use of inhaled or oral corticosteroids in 
bronchiectasis.

E

 3  Start empirical antibiotic therapy (local 
guidelines may differ), which specifically 
includes inhaled antibiotics while awaiting 
sputum microbiology

 • Initial therapy – amoxicillin or 
clarithromycin; high-dose amoxicillin for 
H. influenzae colonisation

 4 If poor response, consider lung surgery
 • Lung resection surgery or lung transplant 

surgery may be considered in patients with 
poor response to medical therapy

2.1.4 Cystic fibrosis 
Definition: cystic fibrosis (CF) is an autosomal 
recessive disease that affects multiple organs as the 
result of a defect in the CFTR gene on chromosome 7.

Epidemiology:
 • Approximate burden at 70,000 worldwide 
 • More commonly affects people with European 

ancestry
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2.1 Obstructive lung disease 69

Clinical features:
 • Respiratory: wheeze, breathlessness and cough 

with purulent sputum and finger clubbing

 The exact cause of finger clubbing is 
unknown, but growth factor secretion, such as 
PDGF, and prostaglandin overexpression have 
been implicated in its development.

W

 • Paediatrics: in neonates, this condition is 
exemplified by features such as jaundice, failure 
to thrive and intestinal obstruction secondary to 
meconium ileus

 • Reproductive: male infertility with absence of the 
ductus deferens bilaterally; female subfertility

 • Gastrointestinal/endocrine: diabetes mellitus, 
pancreatic insufficiency, steatorrhoea, liver disease 
and gallstones, osteoporosis

Pathophysiology
 • CFTR gene mutation typically affects chloride ion 

transport, causing secretions that are unusually 
viscous

 • In the pancreas, build-up of these secretions causes 
blockage of ducts and damages the pancreatic cells

 • Gastrointestinally, viscous secretions may affect 
intestinal transport and lead to blockage of the bile 
ducts

 • Secretions also build up in the lungs, which pre-
disposes the individual to chronic infection and 
colonisation by infective agents

Investigations
The age at which symptomatic CF presents may vary. 

Stepwise plan:

 1 Arrange a sweat test
 • If clinically suspected, the best initial test is a 

sweat test
 • Pilocarpine is applied topically to stimulate 

sweating, and the sample is collected
 • A chloride ion concentration >60mmol/L on 

two different occasions is diagnostic
 • Genetic testing may aid the diagnosis

 2  CXR, HRCT and spirometry to assess 
respiratory function

 3 Sputum microscopy and culture
 • Aspergillus serology should also be tested

 4  Arrange relevant blood tests 
 • FBC, U&Es, LFTs (including vitamin A, D, E and 

K levels)

 Colonisation with Burkholderia cepacia is 
indicative of a poor prognosis.

P

Management of cystic fibrosis
General principles: the management of cystic fibrosis 
is complex, and requires a multi-disciplinary team 
with specialist input. While the treatments classified 
here are arranged by system, in clinical practice the 
patient is usually treated concurrently, and acute 
exacerbations of bronchiectasis are managed as and 
when they occur.

Stepwise management of cystic fibrosis

 1 Respiratory
 • Most common cause of morbidity and 

mortality, exemplified by chronic infection and 
bronchiectasis

 • Regular chest physiotherapy is essential
 • SABA PRN
 • Mucolytics: dornase alfa (recombinant human 

DNAse)
 – Note that dornase alfa should only be 

used in CF bronchiectasis; for non-CF 
bronchiectasis, alternative agents such as 
acetylcysteine may be used

 • Nebulised tobramycin, if patient is >6 years of 
age and affected by P. aeruginosa

 • Oral antibiotics are used in mild exacerbations; 
IV in severe exacerbations

 • Prophylactic azithromycin is recommended in 
patients with P. aeruginosa

 • Corticosteroid use is recommended for acute 
exacerbations or superimposed Aspergillus 
infections

 2 Gastrointestinal/endocrine
 • Pancreatic enzyme (Creon) and fat-soluble 

vitamin supplementation with high-calorie 
meals and optimised nutrition

 • Ursodeoxycholic acid in hepatobiliary disease
 • Stool softeners, laxatives and adequate 

hydration to assist intestinal motility

 3 Other
 • Ensure that the patient is coping with the 

disease psychologically, screen for depression
 • Assess for presence of diabetes
 • Assessment of fertility and genetic counselling
 • Increased risk of osteoporosis: offer calcium 

supplementation, bisphosphonates and DXA 
scans

 • Life expectancy is estimated at 40–50 years
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Chapter 2: Respiratory medicine70

2.1.5 Bronchiolitis obliterans
Definition: bronchiolitis obliterans refers to an 
inflammatory fibrotic process that occurs in patients, 
leading to scarring of the bronchioles. Progressive 
narrowing of the airways occurs, leading to 
irreversible changes and airflow obstruction.

Epidemiology:
 • Patients typically at risk of this condition include 

those who present with autoimmune disease, 
transplant rejection and those exposed to 
various industrial chemicals

 • Chemicals classically linked to bronchiolitis 
obliterans include diacetyl (a chemical used to 

provide artificial butter flavouring in snacks, and 
also found in e-cigarettes), amine dyes and chlorine

Investigations:
 • The diagnosis is difficult to arrive at, with a 

combination of history, physical examination, 
transfer factor, spirometry and HRCT being 
required for accurate diagnosis 

 • The condition is also frequently misdiagnosed as 
COPD or asthma

Management of bronchiolitis obliterans
Therapy involves lung transplantation, but – being 
transplant recipients themselves – patients are again 
at risk of the condition recurring. 

2.2 Interstitial lung disease 

Definition: interstitial lung disease (ILD) is a broad 
term that encompasses a variety of conditions (esti-
mated at over 200!). It is related to lung disease asso ciated 
with the interstitium, or tissue around the alveoli. 

Aetiology:
 • The most common presentation is idiopathic 

pulmonary fibrosis
 • ILD can also occur as a result of medication use, 

autoimmune disease such as systemic sclerosis 
or lupus, or occupational exposure to inhaled 
substances

2.2.1 Idiopathic pulmonary 
fibrosis
Definition: pulmonary fibrosis encompasses 
a spectrum of diseases with multiple aetiologies 
causing interstitial lung disease. Idiopathic pulmonary 
fibrosis (IPF), formerly known as cryptogenic fibrosing 
alveolitis (CFA), is characterised by progressive 
scarring and fibrosis of the lung interstitium. Note that 
while there are many causes of pulmonary fibrosis 
(drugs, etc.), IPF is a term used when there is no 
discernible underlying cause.

 Drugs such as methotrexate, amiodarone 
and bleomycin are commonly associated with 
fibrosis of the lung as a side effect.

P

Epidemiology:
 • Most common interstitial lung disease
 • Two-thirds of people who present with IPF are over 

60 years old

 • No ethnic or regional factors have been implicated, 
but a familial variant (FPF) exists

Aetiology:
 • Unknown, although tobacco smoking has been 

implicated in its development

Pathophysiology:
 • While the exact aetiological mechanism is 

unknown, characteristic fibrosis and inflammation 
takes place secondary to cytokine activation and 
mediation

 • The normal tissue repair process is adversely 
affected

 • Fibroblastic foci are formed in the interstitium, 
leading to disruption of the normal lung paren-
chyma and a subsequent decrease in function

Clinical features:
 • Patients generally present at an older age
 • Persistent, progressive dyspnoea that is worse on 

exertion
 • Cough
 • Finger clubbing may be present
 • Bilateral inspiratory crackles on auscultations
 • PFTs demonstrate a restrictive type pattern in IPF

Investigations (NICE 2013, CG136)
According to NICE, the following steps should be 
followed.

Stepwise plan:

 1  Conduct an adequate history and physical 
examination

 • Be familiar with the clinical features of IPF 
(detailed above)
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2.2 Interstitial lung disease 71

 2 Perform blood tests 
 • Blood tests will help you exclude alternative 

diagnoses and consider history of 
environmental and occupational exposure

 3  Perform PFTs and gas transfer (reduced 
DLCO in IPF)

 • Spirometry shows a restrictive pattern (FEV1 
normal/decreased, with FEV1/FVC increased)

 4 Review CXRs
 • CXRs will show bilateral lower zone reticulo-

nodular shadows

 5 Perform high-resolution CT of the thorax 
 • This gold standard investigation may 

demonstrate a ‘ground-glass appearance’ 
(see Fig. 2.7)

Fig. 2.7 HRCT showing ground-glass appearance 
characteristic of pulmonary fibrosis.

Management of idiopathic pulmonary 
fibrosis (NICE 2013, CG136) 
General principles: pulmonary rehabilitation and 
supportive care have been the mainstay of treatment 
in IPF. Medical therapy has been proven to have 
little benefit, though the guidelines do recommend 
the use of tyrosine kinase inhibitors or pirfenidone 
(antifibrotic medication), neither of which confers 
a mortality benefit. Corticosteroids are also not 
recommended. Selected patients may be offered lung 
transplant. Do note that the prognosis is unfortunately 
poor, with the average life expectancy ranging from 
3 to 5 years from the time of diagnosis.

2.2.2 Sarcoidosis
Definition: sarcoidosis refers to a chronic 
granulomatous disorder of unknown cause affecting 
multiple organ systems and is characterised 
histologically by non-caseating granulomas.

Epidemiology:
 • Worldwide prevalence of 6 per 100,000
 • Higher incidence in Afro-Caribbean and 

Scandinavian populations
 • Traditionally affects people in their second to 

fourth decade

Clinical features:
 • Affects multiple systems
 • Generally presents with a flu-like illness, in which 

the patient may be pyrexial
 • Pulmonary features are the most common symptoms
 • Patients may present with a dry cough and dyspnoea
 • Cutaneous changes, such as maculopapular rash 

and erythema nodosum (see Fig. 2.8), may be seen 
on the legs

 Lupus pernio, a condition involving raised 
indurated lesions on the cheeks, nose, ears 
and forehead, may also be observed in 
sarcoidosis.

E

 • Associated with Lyme disease
 • Dry eyes and anterior uveitis (see Fig. 2.9) may also 

be present

 Löfgren syndrome is characterised by 
fever, erythema nodosum, bilateral hilar 
lymphadenopathy and polyarthralgia. This is 
an acute presentation of sarcoidosis and has a 
good prognosis. Treat with bed rest and NSAIDs.

P

 • Bell palsy, polyarthritis and hypercalcaemia 
(caused by a disturbance in vitamin D metabolism 
secondary to granulomatous change in the 
disease) are also features, with features of 
hypercalcaemia developing as well

Fig. 2.8 Erythema nodosum.
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Chapter 2: Respiratory medicine72

Fig. 2.9 Anterior uveitis.

Pathophysiology:
 • Characterised by the development of non-caseating 

granulomas in response to the disease state
 • Aetiology is unknown

Investigations 
There is a wide differential diagnosis for sarcoidosis, 
and judicious investigation may be carried out 
depending on the presenting symptoms. 

Stepwise plan:

 1 Arrange a CXR
 • Staging of sarcoidosis can be carried out based 

on CXR findings (see Figs 2.10–2.13)

 2 Arrange blood tests
 • Levels of calcium, ESR and serum ACE (limited 

diagnostic role) may be elevated; LFTs may 
also be deranged

 3 Arrange spirometry

 4 Perform a tuberculin skin test
 • These tests will be negative in patients with 

sarcoidosis

Fig. 2.10 Stage 1 – bilateral hilar lymphadenop athy only.

Fig. 2.11 Stage 2 – bilateral hilar lymphadenop athy and 
infiltrates (note nodularities predom inantly in the bases).

Fig. 2.12 Stage 3 – infiltrates only.

Fig. 2.13 Stage 4 – fibrosis.
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2.2 Interstitial lung disease 73

Management of sarcoidosis
In practice, the management of sarcoidosis is fairly 
complex and requires a specialist referral.

Stepwise management of sarcoidosis

 1  If asymptomatic with bilateral hilar 
lymphadenopathy, observe

 2  If symptomatic Stage 2, 3 or 4, offer oral or 
inhaled corticosteroids first line

 • Treat with cytotoxics (such as methotrexate or 
hydroxychloroquine) if severe or unresponsive

 3  Consider treatment with topical 
corticosteroids 

 • Corticosteroids are helpful in dealing with 
cutaneous and ocular manifestations of 
sarcoidosis

2.2.3 Acute respiratory 
distress syndrome
Definition: acute (or adult) respiratory distress 
syndrome (ARDS) refers to non-cardiogenic 
pulmonary oedema and lung inflammation that leads 
to severe respiratory difficulty.

Aetiology:
 • ARDS can develop as a result of many different 

pathologies
 • Sepsis, particularly lung-related sepsis, is a 

common cause
 • Other causes include aspiration, pancreatitis, 

pneumonia and disseminated intravascular 
coagulation (DIC)

 Diagnostic criteria (Berlin Criteria)
1. Dyspnoea and ARDS is of acute onset (less 

than one week)
2. Bilateral infiltrates on CXR (see Fig. 2.14)
3. Classification of ARDS into mild, moderate 

and severe using PaO2:FiO2 (inspired air) 
201–300 (mild), 200–100 (moderate), <100 
(severe)

4. Non-cardiogenic pulmonary oedema

P

Pathophysiology
 • Lung injury that occurs secondary to ARDS is not fully 

understood, but is thought to be a result of leakage 
of protein-rich fluid into the alveolar air space

 • The mechanism by which this occurs (along with 
accompanying endothelial injury) is not always 
clear, but it invariably leads to inflammation, 
hypoxia and subsequent respiratory distress

Fig. 2.14 Bilateral infiltrates suggestive of pulmo nary 
oedema.

Investigations
Investigations should be undertaken in the following 
order.

Stepwise plan:

 1 Arrange a CXR 
 • Use CXR to look for bilateral infiltrates 

(see Fig. 2.14)

 2 Arrange relevant blood tests
 • FBC, U&Es and an ABG

 3  Obtain blood, sputum or urine cultures if 
an underlying infection is suspected

 4 Arrange an echocardiogram 
 • An echocardiogram may be useful, and will be 

normal in ARDS

 Utilising pulmonary capillary wedge 
pressures as a diagnostic tool is extremely 
helpful. An elevated PCWP suggests 
cardiogenic pulmonary oedema, while a lower 
PCWP may help indicate ARDS.

W

Management

Stepwise management of ARDS

The aims of ARDS treatment are to provide support ive 
care, optimise oxygenation and prevent complications.

 1 Optimise oxygenation
 • Low tidal volume ventilation has been shown 

to reduce mortality (4–6ml/kg of ideal body 
weight)
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Chapter 2: Respiratory medicine74

 • Sedation may be required to improve 
ventilation by reducing patient/ventilator 
dyssynchrony, especially in patients with 
refractory hypoxia (low sats despite high FiO2)

 • Putting patients in the prone position is 
helpful with homogenous ventilation, as this 
is said to alter chest wall mechanics, and has 

been shown to improve outcomes in patients 
already on a low lung volume strategy

 2 Adjunct care and treat underlying sepsis
 • Strict fluid balance and DVT prophylaxis are 

important
 • Commence appropriate antibiotic therapy for 

underlying sepsis

2.3 Occupational lung disease
Occupational lung disease (OLD), according to 
the American Thoracic Society, refers to a group 
of diagnoses caused by the inhalation of dusts, 
chemicals or proteins.

 Note that asthma can be occupational 
in nature. This is typified by a patient with 
a history of asthma during the week, with 
relative improvement over the weekend. This 
is a clue that the asthma may be related to the 
workplace.

Common causes include isocyanates (spray 
paints), resin, platinum salts, flour.

If occupational asthma is suspected:
 • Carry out serial peak flow measurements at 

work and at home (this will vary)
 • Confirm diagnosis with IgE assay, skin prick 

test, specific inhalation testing

If the asthma is sensitiser-induced, there 
is a latent period between exposure and 
symptoms.

If the asthma is irritant-induced, symptoms 
start within hours of exposure.

E

2.3.1 Extrinsic allergic 
alveolitis (hypersensitivity 
pneumonitis)
Definition: extrinsic allergic alveolitis (EAA), also 
known as hypersensitivity pneumonitis, refers to 
the process in which granulomatous inflammation 
occurs in the lung due to inhaling organic or chemical 
antigens or proteins. 

Aetiology:
There are several types of EAA, with different causes.

 • Farmer’s lung, linked to the inhalation of 
material in mouldy hay; chief antigen involved – 
Saccharopolyspora rectivirgula

 • Bird fancier’s lung, linked to inhalation of organic 
proteins in bird droppings

 • Malt worker’s lung, linked to inhalation of Aspergillus 
clavatus when working with mouldy malt

 • Mushroom worker’s lung

Clinical features:
 • Symptoms, such as an expectorant cough, 

shortness of breath and a flu-like illness, may 
present up to 8 hours after exposure

 • In many instances, patients recover within a week

Management
Acute forms can be managed supportively, as these 
generally resolve within the next few days. 

Chronic forms of the disease occur with gradually 
decreasing exercise tolerance, weight loss, recurrent 
symptoms and crackles on lung examination. They are 
also managed with supportive therapy and removal of 
the offending antigen, which may warrant a change of 
occupation. Progressive or severe disease may require 
the use of corticosteroids.

2.3.2 Coal worker’s 
pneumoconiosis and silicosis
Definition: pneumoconiosis, often associated with 
coal workers and their exposure to harmful dusts and 
particles (including silica), is exemplified by fibrosis 
that occurs secondary to repeated inflammation 
caused by these particles. 

Aetiology:
 • Silica exposure also occurs in coal mines, but does 

not exclusively present in coal miners
 • Patients with silicosis often have histories involving 

occupations in bricklaying, tunnelling and the 
pottery and ceramic industry

 • Silicosis similarly causes fibrosis and is clinically 
indistinguishable from pneumoconiosis on CXR 

 Coal worker’s pneumoconiosis with 
associated rheumatoid arthritis is known as 
Caplan syndrome.

P
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Management
In patients with occupational lung disease, it is 
important to obtain a thorough occupational 
history and also to consider the social side of their 
management, as patients may be eligible for financial 
compensation. Both social and emotional support 
should be given to these patients. Coal worker’s 
pneumoconiosis is a notifiable disease. Silicosis and 
pneumoconiosis unfortunately have no specific therapy, 
but symptomatic management should be offered.

2.3.3 Asbestos-related  
lung disease
Definition: exposure to asbestos fibres, considered 
high risk in individuals who work at shipyards, train 
lines and in the plumbing industries for instance, can 
lead to asbestos-related lung disease. 

Aetiology:
 • Broadly classified, asbestos exposure can lead to 

benign pleural plaques and interstitial lung disease 
(asbestosis) 

 • It can also predispose an individual to the 
development of lung cancer, particularly cancer of 
the pleura, known as mesothelioma

Management
Patients who develop asbestos-related disease may 
be eligible for financial compensation, and it may be 
helpful to discuss this with them.

Benign pleural plaques 
These plaques are not premalignant, and are 
generally asymptomatic. They may be visualised on 
CXR (see Fig. 2.15), but CT scans are a lot more precise. 
This is the most common form of asbestos-related 
lung disease. 

Asbestosis
This refers to interstitial lung disease caused by 
asbestos exposure, and it is directly proportional to 
the amount and duration of the exposure. There is 
no specific therapy available. Treatment should focus 
on minimising further exposure to asbestos, as well 
as smoking cessation and managing any other co-
morbid lung disease.

 Asbestos exposure is an independent risk 
factor in the development of lung cancer.

E

Mesothelioma
Chronic exposure to asbestos can predispose to the 
development of lung cancer, particularly cancer of the 

pleura, known as mesothelioma. Chest pain, shortness 
of breath and weight loss may be presenting 
symptoms in these patients. Breathlessness may also 
be caused by a pleural effusion. This condition has a 
very poor prognosis.

 • Investigations include a CXR (see Fig. 2.16), CT scan 
and pleural biopsy

 • Treatment is supportive, with pleural surgery being 
indicated for palliative symptomatic relief

Fig. 2.15 Asbestosis on a CXR. Note the haziness at the 
outer borders of the lungs.

Fig. 2.16 Left-sided mesothelioma. There is also 
blunting of the costophrenic angles, suggestive of a 
paramalignant effusion.
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Chapter 2: Respiratory medicine76

2.4 Infections of the respiratory system

2.4.1 Pneumonia
Definition: pneumonia, often colloquially referred 
to as a ‘chest infection’, refers to lung inflammation 
associated with consolidation or infiltrates secondary 
to infection. 

Aetiology:
There are several types of pneumonia, with different 
causes.

 • Community-acquired pneumonia (CAP) refers to 
patients with a pulmonary parenchymal infection 
who present with symptoms of an acute infection 
from the community

 • Hospital-acquired pneumonia (HAP) presents after 
at least 48 hours in a hospital setting

 • Healthcare-associated pneumonia (HCAP) refers 
to pneumonia that develops in patients who 
reside in nursing homes, long-term care facilities 
or haemodialysis centres or who have had recent 
chemotherapy

 • Aspiration pneumonia is caused by inhalation 
of contents (e.g. vomitus) in patients with 
altered mental status/stroke, causing lung 
injury and subsequent infection; treatment is 
with intravenous antibiotics and supportive 
care

 • Ventilator-assisted pneumonia is likely to occur 
48–72 hours after endotracheal intubation

 • Pneumocystis jirovecii pneumonia (previously 
known as Pneumocystis carinii pneumonia or 
PCP) is caused by an opportunistic infection in 
HIV patients; diagnosis is made by identifying 
the organism in sputum; treatment is with 
co-trimoxazole

 • Atypical pneumonia (e.g. mycoplasma)

 Various organisms that cause pneumonia 
are typically associated with a collection of 
symptoms in the histories seen in clinical 
practice:

 • Strep. pneumoniae is the most common cause 
of CAP, and typically affects the elderly and 
immunocompromised

 • Staph. aureus pneumonia is more likely to 
occur following an influenza infection 

 • Klebsiella pneumoniae is typically associated 
with alcoholics and diabetics

 • Legionella infections are associated with air 
conditioning or a recent history of travel 
to a foreign country; hyponatraemia and 
deranged LFTs are also features

 • Mycoplasma infections present with a flu-like 
illness and may be associated with erythema 
multiforme and cold autoimmune haemolytic 
anaemia; treatment is with erythromycin.

P

Clinical features:
 • Fever
 • Cough with purulent sputum which may be blood-

stained
 • Shortness of breath
 • Malaise, loss of appetite and myalgia

Pathophysiology
 • A chest infection may occur for several reasons, 

and these factors are usually intertwined – e.g. 
the type and amount of pathogen present, the 
host’s immune status, risk factors and current lung 
function, as well as stroke or altered mental status

 • The lungs are constantly exposed to particulate 
matter and microbes, which are present in the 
upper respiratory tract

 • The lower respiratory tract typically remains sterile 
because of pulmonary defence mechanisms, but 
can be overwhelmed for the reasons stated above, 
which contribute to the development of an infection

Investigations
Investigations should be undertaken in the following 
order.

Stepwise plan:

 1 Arrange CXR (see Fig. 2.17)

 2 Arrange blood tests
 • FBC, U&Es, LFTs, CRP and blood cultures

 3 Obtain sputum for microscopy and culture

 4 Test for urinary antigen for Legionella

 5  Arrange additional special tests 
(if necessary)

 • e.g. serology for mycoplasma
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2.4 Infections of the respiratory system 77

Fig. 2.17 Left lower lobe consolidation on CXR.

 CURB-65 is an excellent tool in predicting 
30-day mortality in community-acquired 
pneumonia. The BTS recommends the use 
of a CURB score to assess severity of CAP and 
help guide treatment. The maximum number 
of points obtainable for a CURB-65 score is 5.

 • Confusion (abbreviated mental test 
score <8)

 • Urea >7
 • Respiratory rate >30
 • BP <90 OR DBP <60 (either one scores one 

point; if both are present, the score remains 
one point for both)

 • 65 – Age ≥65

E

Management
General principles: assess severity using CURB-65. 
Provide appropriate smoking cessation advice and 
vaccination (pneumococcal and influenza). Note that 
antibiotic regimens differ from location to location, 
and the following choices represent a sample 
regimen.

Stepwise management of community-acquired 
pneumonia (NICE 2014, CG191)

 1  If CURB-65 score 0–1, outpatient treatment 
(mild)

 • Amoxicillin 500mg TDS OR clarithromycin 
500mg BD for 5 days (oral)

 2  If CURB-65 score 2, inpatient treatment 
(moderate)

 • Amoxicillin 500mg tds AND clarithromycin 
500mg bd for 7 days (oral or IV)

 3  If CURB-65 score ≥3, consider ITU 
admission (severe)

 • Co-amoxiclav 1.2g TDS IV AND clarithromycin 
500mg BD IV for 7 days

 • Consider ICU involvement

Stepwise management of hospital-acquired 
pneumonia

 1  Offer antibiotic therapy as soon as 
possible, and certainly within 4 hours of 
diagnosis

 2  Consider a course of antibiotics for 5–10 
days in accordance with local hospital 
protocol for HAP

2.4.2 Lung abscess
Definition: a lung abscess refers to the 
development of necrotic lung tissue and cavity 
formation secondary to infection. Patients with a 
history of alcohol excess, diabetes, cystic fibrosis and 
risk factors for aspiration are at much greater risk of 
developing an abscess. The condition may occur as 
primary or secondary disease.

 • Primary disease:
 – Existing pneumonia or lung disease
 – Untreated pneumonia can cause abscess 

formation
 • Secondary disease:

 – Aspiration
 – Alcoholics
 – Septic emboli from right-sided infective 

endocarditis

Clinical features:
 • Swinging fevers
 • Night sweats 
 • Productive cough with purulent sputum

Management
Diagnosis is made on CXR, CT and sputum culture. 
Bronchoscopic aspirates can be assessed for 
organisms, and may also provide symptomatic relief. 
Treat with IV broad-spectrum antibiotics; the majority 
of cases will resolve. If refractory to medical therapy, 
surgical resection may be considered.
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Chapter 2: Respiratory medicine78

2.4.3 Tuberculosis
Definition: tuberculosis (TB) is a granulomatous 
disease caused by mycobacteria, the most common 
of which is M. tuberculosis. It presents with primarily 
pulmonary symptoms, but may have extra-pulmonary 
manifestations as well.

 Tuberculosis is a notifiable disease.E

Epidemiology:
 • More than 50% of cases are in southeast Asia and 

the western Pacific 
 • TB is particularly devastating in immuno-

compromised individuals
 • More than 90% of TB deaths occur in countries 

with low to middle incomes

Clinical features:
 • Pulmonary TB presents with an expectorant cough, 

fever, haemoptysis, malaise and weight loss
 • May have extra-pulmonary manifestations, such 

as arthritis, meningitis, Pott spine, erythema 
nodosum and finger clubbing 

 • Risk factors include patients from endemic 
regions, alcoholics, homeless patients, the 
immunocompromised and close contacts of 
patients with existing tuberculosis; clinical 
suspicion should be raised when assessing patients 
with relevant risk factors

Pathophysiology:
 • Tuberculous infection occurs via droplet 

transmission when mycobacteria are engulfed and 
replicate within alveolar macrophages

 • Mycolic acid, a substance associated with 
mycobacteria, prevents degradation of the 
mycobacterium; as a result, caseating granuloma 
formation occurs, attempting to prevent further 
spread in a healthy individual. The individual is 
then said to have latent TB, and TB infections 
typically occur as a reactivation of dormant disease 
(active TB)

 • Disseminated disease in the immunocompromised 
individual results in widespread TB (miliary TB), 
named after its ‘millet seed’ appearance on CXR 
(see Fig. 2.18)

 TB typically affects the apical and upper 
zones of the lungs. The reason for this is not 
completely understood, but it is thought to 
occur here because these parts of the lungs 
have better air flow and reduced lymphatic 
drainage.

W

Fig. 2.18 Miliary TB on CXR. Note the widespread ‘seed’ 
appearance.

Investigations
Investigations should be undertaken in the following 
order.

A clear history and assessment of risk factors should 
be considered alongside appropriate investigation. 

Stepwise plan (NICE 2016, NG33):

 1 ISOLATE patient appropriately

 2 Arrange CXR
 • This may show central apical changes or 

pleural effusions

 3 Obtain sputum samples
 • At least three samples (with one early-morning 

sample) are required to make a diagnosis
 • A Ziehl–Neelsen stain should be used, looking 

for acid-fast bacilli
 • Culture using the Löwenstein–Jensen medium 

takes 4–8 weeks, and is therefore not expedient
 • Nucleic acid amplification testing (NAAT) 

should be used on at least one sample to 
isolate the organism

 4 Arrange blood tests 
 • FBC, U&Es, LFTs (baseline, particularly because 

anti-TB medications tend to be hepatotoxic)

 In patients without symptoms of active TB, 
a tuberculin (Mantoux) skin test or interferon 
gamma release assays (IGRAs) may be used to 
investigate latent TB.

P

 Treatment should be started without 
waiting for culture results if there is strong 
clinical suspicion of TB.

E
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2.4 Infections of the respiratory system 79

Stepwise management of active tuberculosis 
(NICE 2016, NG33)

 1  APPROPRIATELY ISOLATE patient and seek 
SPECIALIST INPUT 

 • Assess HIV status and risk assessment for TB 
drug resistance

 2 Drug therapy – 6 months total
 • 2 months of isoniazid, rifampicin, 

pyrazinamide and ethambutol
 • Further 4 months of isoniazid and 

rifampicin only
 • Daily dosing should be administered in 

patients with active TB
 • Alternatively, thrice-weekly dosing regimen 

should be considered for patients receiving 
directly observed therapy (DOT)

 3 Carry out appropriate CONTACT TRACING 

Treatment for extra-pulmonary TB requires specialist 
input and is not covered in this section. However, 
extra-pulmonary TB generally requires longer 
duration of therapy. Various strains of mycobacteria 
have emerged in recent times. Multi-drug resistant 
strains of TB (MDR-TB) may require use of secondary 
agents. There are also some extensively-drug resistant 
strains of TB (XDR-TB), for which – in some cases – 
there is no cure.

 TB drug side effects, with ‘pronunciation’ 
mnemonics:

 • Ethambutol (Eye-thambutol) – optic 
neuritis, renal impairment

 • Rifampicin (Red-famipicin) – reddish 
orange secretions, hepatitis

 • Isoniazid (Iso-neuro-zid) – peripheral 
neuropathy (supplement with Vit B6 to 
prevent), agranulocytosis, hepatitis

 • Pyrazinamide (Pyr-ouch-zinamide) – 
hyperuricaemia causing gout, myalgia and 
hepatitis

E

2.4.4 Aspergillus-related 
lung disease
Aspergillus spp. are a group of fungal moulds that may 
precipitate lung disease. Inhalation of spores causes 
various types of respiratory ailment, but cutaneous 
manifestations may occur. 

 Cutaneous manifestations of aspergillosis 
usually occur secondary to existing disease, 
but may occur as a primary form of the 
condition in a small number of patients or 
in the immunocompromised. Aspergillosis 
typically affects the nails, and may in some 
cases (particularly in secondary cases), present 
as a localised cellulitis or ulcer with a necrotic 
centre. Diagnosis may be made on biopsy, 
and treatment involves systemic antifungal 
therapy (e.g. voriconazole), with or without 
surgical excision.

E

The most common implicated organism is Aspergillus 
fumigatus. Forms of Aspergillus-related disease include:

 • Aspergilloma
 – An aspergilloma, also known as a mycetoma, is 

essentially a fungal ‘ball’ that is located in a lung 
cavity, usually secondary to another disease 
process such as TB

 – May present with haemoptysis, producing large 
amounts of blood

 – CXR demonstrates a rim of air around an 
opacification (see Fig. 2.19)

 – CT scan is more sensitive
 – Treatment is surgical removal of the 

aspergilloma, with long-term itraconazole

Fig. 2.19 CXR showing an aspergilloma (mycetoma) in 
the right upper lobe.

 • Allergic bronchopulmonary aspergillosis 
(ABPA)

 • Invasive aspergillosis
 – Typically affects immunocompromised 

individuals
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Chapter 2: Respiratory medicine80

 – Usually a disseminated fungal infection; aflatoxin 
(antigen produced by A. flavus) exposure may 
also result in hepatocellular carcinoma

 – Patients may be systemically unwell, with 
cough, pyrexia and haemoptysis being key 
features

 – Treatment should be initiated without waiting for 
results of culture; treat with voriconazole

2.4.5 Allergic bronchopulmonary 
aspergillosis (ABPA)
Definition: allergic bronchopulmonary aspergillosis 
(ABPA) is characterised by respiratory difficulty caused 
by a hypersensitivity reaction to Aspergillus spp., often 
seen in patients with a history of atopy.

Epidemiology:
 • More common in patients with asthma or cystic 

fibrosis
 • Seen in 22% of patients with a history of atopy, 

versus 2% of patients without reported atopy

Clinical features:
 • Patients largely present with cough and haemop-

tysis, and are generally systemically unwell
 • Fungal sinusitis may also be a presenting feature

Investigations
Investigations should be undertaken in the following 
order.

Stepwise plan:

 1  Obtain CXR and CT scan demonstrating 
disease

 2 Arrange blood tests
 • Elevated IgE, eosinophilia and Aspergillus 

serum precipitins

 3  Check for Aspergillus in sputum or on skin 
tests (Fig. 2.20)

Fig. 2.20 Aspergillus fumigatus on microscopy.

Stepwise management of allergic 
bronchopulmonary aspergillosis

 1  Treat with oral CORTICOSTEROIDS and 
ITRACONAZOLE

 2  Steroid therapy may be required for up 
to 6 months

 3  Prescribe bronchodilator treatment for 
asthma and manage cystic fibrosis as 
per recommendations

2.5 Diseases of the pleura

2.5.1 Pleural effusion
Definition: a pleural effusion results when a 
greater than normal amount of fluid collects within 
the pleural space.

Aetiology/pathophysiology:
 • May occur as a result of myriad processes
 • Effusions can be helpfully classified into 

tran sudates and exudates, but be aware 
that blood and chyle can also build up in the 
pleural space

 • Exudates generally occur due to increased capillary 
permeability, while transudates generally occur as 
a result of increased capillary hydrostatic pressure 
or decreased oncotic pressure

 • Causes of a transudate may include heart failure, 
liver failure, hypoalbuminaemia, Meig syndrome 
(a triad of right-sided pleural effusion, ascites 
and a benign ovarian tumour) and pulmonary 
embolism

 • Causes of an exudate can include inflammatory, 
neoplastic or infective conditions such as 
pneumonia, TB and lung cancer
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2.5 Diseases of the pleura 81

 Light criteria
Exudates typically have an effusion protein 
content of >35g/L
Transudates typically have a protein content 
of <25g/L
For borderline effusions (between 25 and 
35g/L, apply the Light criteria), in which the 
effusion is an exudate if one of these is found 
to be true:
1. Effusion protein/serum protein ratio >0.5
2. Effusion LDH/serum LDH ratio >0.6
3. Effusion LDH more than 0.6 × the upper 

limit of normal

E

Clinical features:
 • May be asymptomatic or may present with 

dyspnoea or pleuritic chest pain
 • Signs on examination may include tracheal 

deviation (for large effusions), dullness (classically 
stony dull) on percussion, reduced air entry and 
chest expansion

Stepwise management of a pleural effusion  
(BTS 2010)

 1 Perform a PA (postero-anterior) CXR 
 • Perform a PA CXR in cases of suspected pleural 

effusion (see Fig. 2.21)

 2 Check whether effusion is a transudate
 • Check the history and clinical picture to 

ascertain whether the effusion is a transudate 
(e.g. LVF, dialysis, hypoalbuminaemia)

 • If so, and particularly if pleural effusion is 
bilateral, do not perform aspiration of pleural 
fluid

 3  Arrange pleural aspiration if an exudate 
is suspected

 • BTS guidelines recommend the use of 
ultrasound

 • Ultrasound guidance significantly increases 
the likelihood of successful pleural fluid 
aspiration and reduces the risk of organ 
puncture

 • A diagnostic pleural fluid sample should be 
aspirated with a fine-bore (21G) needle and a 
50ml syringe

 4 Arrange for pleural fluid testing
 • Pleural fluid should always be sent for protein, 

LDH, Gram stain, cytology and microbiological 
culture

 • Record appearance of pleural fluid and any 
associated odour 

 • All patients with an effusion with a 
superimposed infective condition (e.g. 
pneumonia) require pleural fluid sampling

 5 Apply the Light criteria as necessary 
 • This makes it possible to distinguish between 

a transudate and an exudate

 6 Treat the underlying cause
 • Tapping pleural fluid may relieve symptoms, 

and chest drains may be utilised as well
 • Chest drains are indicated, particularly in cases 

of pleural infection

 7 Utilise pleurodesis if necessary
 • Pleurodesis (adhering parietal and visceral 

pleura with substances such as talc) may 
also be utilised in refractory cases, such as 
malignant, recurrent effusions

Fig. 2.21 A large left-sided pleural effusion on CXR.

 A pleural fluid pH <7.2 should prompt 
suspicion of empyema or a para-pneumonic 
effusion (non-infected pleural effusion with 
a background of pneumonia). Note that 
these require both antibiotics and chest tube 
drainage to treat.

P

 The safe triangle is a virtual triangle 
bordered by:

 • Mid-axillary line
 • Imaginary horizontal line at the nipple
 • Lateral border of the pectoris major

The drain is usually sited at the fourth, fifth or 
sixth intercostal space.

E
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2.5.2 Pneumothorax
Definition: a pneumothorax refers to the process 
by which an abnormal amount of air accumulates 
within the pleural space.

Epidemiology:
 • Pneumothoraces are more likely to occur in 

smokers, particularly men, and the likelihood of 
developing a pneumothorax is directly related to 
the amount of smoking 

 • Almost 50% of patients with chest trauma develop 
a pneumothorax

Aetiology:
 • May be open (communicating with the exterior), 

closed (chest wall is intact, with accumulation of 
air in the pleural space), or tension (air enters the 
pleural cavity via a one-way valve and compresses 
surrounding structures)

 • Non-tension spontaneous pneumothoraces can be 
classified into primary and secondary spontaneous 
pneumothoraces 

 • Primary spontaneous pneumothorax (PSP) 
occurs in healthy individuals, with no underlying 
lung disease; classically associated with young, tall, 
thin men and smokers

 • Secondary spontaneous pneumothorax (SSP) 
usually occurs in individuals with underlying lung 
disease, such as COPD, infection, TB, etc.

 • Pneumothorax can also be traumatic or iatrogenic 
in nature (e.g. occur as a procedural complication, 
as with insertion of CVP line)

 A catamenial pneumothorax refers to 
a pneumothorax that occurs at the time 
of menstruation (linked to endometriosis 
involving the pleura).

P

Clinical features:
 • Patient presents with sudden-onset dyspnoea or 

pleuritic chest pain
 • Signs on examination include decreased chest 

expansion, reduced breath sounds and hyper-
resonance on percussion

 Tension pneumothorax is a medical emer-
gency: the diagnosis here is essentially clinical, 
and a CXR should not be performed. Treatment 
of a tension pneumothorax involves insertion of 

a large-bore cannula into the second intercostal 
space at the mid-clavicular line, with subsequent 
chest drain insertion after the emergent case has 
been dealt with.

E

 Subcutaneous emphysema refers to the 
phenomenon in which there is trapped air in 
the subcutaneous tissue. This can usually be 
felt as crepitus on the face, chest and neck. 
It (usually) occurs as a result of air travelling 
from the respiratory system or GI tract, and 
may be caused by pneumothoraces, gunshot 
wounds or infections (e.g. gas gangrene/
Clostridium perfringens). It may also occur 
iatrogenically or secondary to a surgical 
procedure, in which case it is termed surgical 
emphysema. Palpating the skin causes 
crackling, which is virtually pathognomonic 
of the condition.

W

Pathophysiology
The pressure in the alveoli is generally lower than in 
the intra-pleural space. Gas accumulates in the pleural 
space because there is a pressure gradient between 
the alveoli and the pleural space, and gas flow 
continues in this direction until sealed.

Management
Management algorithm as per BTS 2010.

Stepwise management of a spontaneous 
pneumothorax (BTS 2010)

 1  Perform a PA CXR in suspected 
pneumothorax (see Figs 2.22 and 2.23)

 2  Ascertain the degree of breathlessness 
from the history and clinical examination

 • The degree of breathlessness influences 
management (see Fig. 2.24)

 3  Distinguish between a primary and 
secondary spontaneous pneumothorax

 • As a rule of thumb, SSPs involve underlying lung 
disease and are less well tolerated than PSPs
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2.5 Diseases of the pleura 83

Fig. 2.22 A large right-sided pneumothorax. Note no 
lung markings over left lung field.

Fig. 2.23 Tension pneumothorax of the left lung. Note 
that this CXR should not be done clinically.

Spontaneous
pneumothorax

Secondary
pneumothorax

Primary
pneumothorax

Bilateral or
haemodynamically

unstable

• Age >50
• Significant smoking Hx
• Evidence of lung disease

Chest
drain

<1cm 1–2cm >2cm or
breathless

>2cm or
breathless

<2cm

High flow O2
and 24 hr obs

Aspirate
16–18G
cannula

Discharge and clinic review
in 2–4 weeks

Successful <2cm and
breathing improving

Successful
<1cm

Unsuccessful

Fig. 2.24 Management of pneumothorax.
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2.6 Lung cancer

Definition: lung cancer is characterised by primary 
neoplastic change in cells in the bronchi or lung, or 
the invasion of the lung secondarily by metastatic 
lesions from elsewhere in the body.

Epidemiology:
 • 90% of lung cancer is linked to cigarette smoking
 • 58% of lung cancer is found to occur in less 

developed countries
 • Lung cancer is implicated in 1.59 million deaths 

annually worldwide

Aetiology/pathophysiology:
 • The vast majority of primary lung tumours are 

bronchial in origin; histological classification 
of the type of lung cancer can help influence 
management and help ascertain prognosis

 • Primary lung tumours are traditionally classified 
into two groups: small-cell lung cancer (20% SCLC); 
and non-small cell lung cancer (80% NSCLC)

 • SCLC is characterised by rapid proliferation and has 
often metastasised by the time it is diagnosed 

 • Neoplastic change originates from endocrine 
APUD cells. These cancers are usually centrally 
located, near the bronchi. This type of lung cancer 
may also be associated with Cushing syndrome, as 
a result of ectopic ACTH secretion. While SCLC is 
extremely sensitive to chemotherapy, prognosis 
remains poor due to extensive metastasis 

 • Lambert–Eaton myasthenic syndrome is also 
most commonly associated with SCLC

 • Of the NSCLCs, several important subtypes include:
1. Adenocarcinoma – this is the most common sub-

type in non-smokers and people with exposure 
to asbestos. These tumours arise from mucous 
cells, and generally metastasise outside the lung, 
primarily to bone, and can present with metastasis 
at diagnosis. These tumours are peripherally located.

2. Squamous cell carcinoma – these tumours are 
centrally located, and locally invasive. As they 
metastasise late, patients with this type of lung 
cancer are good surgical candidates, provided 
there is good cardiorespiratory function and no 
extensive spread. These are also associated with 
ectopic PTH secretion, and may present with 
an elevated serum calcium. 

3. Large cell carcinoma – poorly differentiated 
tumours histologically, which also metastasise 
early and are associated with a poor prognosis. 
They are peripherally located.

4. Carcinoid tumours – rare neuroendocrine 
tumours that arise from the enterochromaffin 
cells. Usually clinically silent, but may present 
with weight loss or localised pain.

 Small and Squamous are S-entrally located 
tumours.

E

Clinical features:
 • Patients with lung cancer may present with a variety 

of symptoms; typically, these include shortness of 
breath, weight loss, chest pain and haemoptysis

 • A long-standing history of tobacco smoking is 
usually present

 • Hoarseness may indicate laryngeal nerve 
involvement, typified by a ‘bovine cough’

 Tumours of the lung apex (called Pancoast 
tumours, after American radiologist Henry 
Pancoast) may produce Horner syndrome if 
there is compression of the superior cervical 
ganglion, or thoracic outlet syndrome (TOS) 
if there is compression of the brachial plexus. 
The features of Horner syndrome can be 
remembered using the mnemonic ‘E-MAP’ 
(enophthalmos, miosis, anhidrosis and ptosis). 
Shoulder pain radiating down the arm may be 
another associated symptom.

W

 Lymphangitis carcinomatosa refers to a 
condition in which there is inflammation of 
the lymphatics caused by spread or blockage 
by a tumour. In the lung, this is usually an 
obstructive hilar mass, which eventually leads 
to severe breathlessness.

P

 Superior vena cava obstruction (SVCO) 
is another important complication of lung 
cancer, and lung cancer is described as its 
most common cause. Patients with SVCO 
present with acute-onset dyspnoea, neck 
and face plethora and swelling, and dilated 
superficial veins. They may also experience 
syncope. SVCO is also associated with a 
positive Pemberton sign, in which raising both 
hands above the patient’s head produces 
facial congestion, cyanosis and transient 
respiratory distress.

E

Investigations
Investigations should be undertaken in the following 
order.
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2.6 Lung cancer 85

Stepwise plan (NICE 2011, CG121):

If a diagnosis of lung cancer is clinically suspected, 
proceed stepwise:

 1 Perform a (PA) CXR
 • The CXR may show a ‘coin lesion’, suggestive 

of neoplasia, hilar enlargement or pleural 
effusion (see Fig. 2.25)

 • If clinical suspicion is high, despite a normal 
CXR, further investigation is warranted (NICE 
2017, NG12); offer an urgent CXR within 2 
weeks if patient is ≥40, smokes and has 1 
of the following unexplained symptoms 
(or is a non-smoker with 2 of the following 
unexplained symptoms): cough, fatigue, SOB, 
weight loss, appetite loss or chest pain

Fig. 2.25 Solitary ‘coin lesion’ in the left upper lobe 
suspicious of lung cancer.

Fig. 2.26 CT chest showing a peripheral left upper lobe 
lesion.

 2  If the CXR suggests lung cancer, involve-
ment of a multi-disciplinary team is 
recommended

 3  If lung cancer is known or suspected, offer 
a contrast-enhanced CT scan

 • Patients with known or suspected lung cancer 
should be offered a contrast-enhanced CT scan 
(see Fig. 2.26) to further diagnose and stage 
(TNM – tumour/node/metastasis) the disease

 • Note that all patients potentially suitable for 
curative therapy should be offered a PET-CT 
before treatment

 4 Arrange further investigations if necessary
 • Offer fibre-optic bronchoscopy to patients 

with central lesions, and CT or ultrasound- 
guided needle biopsy to patients with 
peripheral lung lesions

 • Lymph nodes can also be appropriately 
sampled if necessary

Stepwise management of lung cancer 
(NICE 2011, CG121)

General principles: encourage coordinated 
campaigning to increase awareness of lung cancer 
and highlight the importance of early diagnosis. 
Find out how much the patient knows and ensure 
that there is good communication. A specialist lung 
cancer nurse should be involved if possible. Smoking 
cessation should also be encouraged. Patients who 
may benefit from palliative care should be referred to 
a specialist without delay.

For NSCLC:

 1 Use a risk score (Thorascore) 
 • Use a risk score (Thorascore) to evaluate risk if 

surgery is being considered
 • Optimise cardiorespiratory function

 2 Consider surgical therapy
 • Surgical therapy is the treatment of choice in 

patients with Stage I or II disease if there is 
curative intent

 3 Consider radical radiotherapy
 • Radical radiotherapy is indicated in patients 

with Stage I, II or III NSCLC if there is curative 
intent

 • Note that all patients should undergo PFTs 
first
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Chapter 2: Respiratory medicine86

 4 Consider chemotherapy 
 • Consider chemotherapy for patients with 

Stage III or IV NSCLC to improve survival and 
quality of life

 5 Consider multi-modality therapy
 • Multi-modality therapy (surgery, radiotherapy 

and chemotherapy) should be discussed with 
an oncologist and thoracic surgeon and an MDT

For SCLC:

 1 Offer chemotherapy
 • Offer patients with limited-stage disease 

SCLC four to six cycles of cisplatin-based 
combination chemotherapy first line

 • A multi-drug regimen should be used 

 2 Offer concurrent radiotherapy 

 Guidelines recommend consideration of 
surgical therapy in SCLC if limited disease is 
present, i.e. no lymph node involvement or 
metastasis. However, it is important to keep in 
mind that disease is generally disseminated in 
various types of lung cancer at presentation, 
and this is particularly the case in SCLC.

P

 Surgery contraindications 
 • Disseminated disease or malignant pleural 

effusion
 • FEV1 <1.5L
 • Vocal cord paralysis or local infiltration
 • SVCO

E

2.7 Pulmonary vascular disease

2.7.1 Pulmonary embolism
Definition: a pulmonary embolus (PE) arises as a 
consequence of a thrombus forming in the deep veins 
of the lower limbs. This spectrum of thromboembolic 
disease, encompassing risk, deep vein thrombosis 
(DVT) and subsequent embolus, is collectively termed 
venous thromboembolism (VTE).

Epidemiology:
 • PE is considered a medical emergency
 • No exact epidemiology, but estimated to affect 

65 per 100,000 in the general population
 • Mortality rates are higher in men

Aetiology:
 • Note that a pulmonary embolus can also occur as a 

result of a fat embolus from a long bone fracture or 
an air embolus secondary to trauma as well.

 Predisposition to thrombosis is exemplified 
by the Virchow triad: hypercoagulability of 
blood, venous stasis and endothelial damage.

E

 PE risk factors
Risk factors can be memorised using the 
mnemonic ‘SPAM HD’:
Surgery
Pregnancy
Age
Malignancy
Hormones (COCP/HRT)
DVT

P

Clinical features:
 • Symptoms pertaining to PE may be non-specific, 

but are generally acute; these include chest pain, 
dyspnoea, haemoptysis and syncope in severe cases

 • The most common signs observed are tachypnoea 
and tachycardia; a lowered SpO2 may also be present

 • The traditional ‘S1Q3T3’ pattern traditionally 
described in PE is far less common in clinical 
practice (see Fig. 2.27)

 Patients with a massive pulmonary 
embolus who present with haemodynamic 
instability, acute breathlessness and features 
of shock should be treated with thrombolysis. 
This should be performed in a high-
dependency setting.

E

Pathophysiology
 • Emboli in the lung are inextricably linked to thrombus 

formation in the deep veins of the lower limbs
 • It is uncommon for a thrombus to develop in the 

pulmonary vasculature
 • Evidence suggests that a PE is more likely when the 

lower (rather than upper) limbs are involved 

Investigations
The approach to a pulmonary embolism begins, 
according to NICE guidelines, with an assessment of 
the patient using a focused history and examination, 
followed by a CXR to exclude other pathology. 
Investigations should be undertaken in the 
following order.
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2.7 Pulmonary vascular disease 87

Stepwise plan (NICE 2012, CG144):

 1 Use a two-level PE Wells score 
 • Use a two-level PE Wells score to estimate the 

clinical probability of PE (see Table 2.2)

 2 Check whether score is more or less than 4
 • A PE is likely if the score is more than 4, and 

unlikely if the score tallies at 4 points or less

 3 Check whether PE is clinically likely or unlikely 
 • (A) If a PE is clinically likely, proceed with an 

immediate computed tomography pulmonary 
angiogram (CTPA, see Fig. 2.28); if a CTPA 
cannot be carried out immediately, arrange 
intermediate anticoagulant therapy 

 • (B) If a patient has an allergy to contrast media, 
renal failure or is unsuitable to receive radiation, 
consider a V/Q SPECT scan (see Fig. 2.29). If a 
PE is unlikely based on the score, arrange a 
d-dimer test. If d-dimer is negative, consider 
an alternative diagnosis. If d-dimer is positive, 
arrange a CTPA for a definitive diagnosis

Table 2.2 Wells score

Score

Signs and symptoms of DVT 3

Alternative Dx less likely than PE 3

Tachycardia (>100 bpm) 1.5

Immobility >3 days or surgery in last 4 weeks 1.5

Previous DVT/PE 1.5

Haemoptysis 1

Malignancy 1

Fig. 2.28 CTPA showing a saddle embolus sitting 
across the pulmonary arteries.

Stepwise management of pulmonary 
embolism (NICE 2012, CG144)

General principles: in an acute case, ensure the 
patient is given oxygen and is sitting up. Note that 
thrombolysis is considered first-line treatment for 
a massive pulmonary embolus in which there is 
circulatory failure.

 1 Administer pharmacological therapy
 • Offer LMWH or fondaparinux first line as soon 

as PE is diagnosed
 • Use unfractionated heparin (UFH) if the 

patient has renal failure or is at particularly 
high risk of bleeding

 • Continue LMWH/fondaparinux for five days or 
until the international normalised ratio (INR) is 
≥2 for more than 24 hours

Fig. 2.27 ECG showing sinus tachycardia, RBBB, T-wave inversion in V1-V3 and the S1Q3T3 pattern, suggestive of a 
pulmonary embolism.
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Chapter 2: Respiratory medicine88

 2  If the patient has active cancer, offer LMWH 
for six months and reassess

 3  Use warfarin for a patient with a provoked 
(meaning that an attributable cause can be 
discerned) DVT/PE for three months and 
reassess

 4  If the patient had an unprovoked DVT/
PE, consider extending warfarin therapy 
beyond three months

 5  Consider a vena cava filter in patients with 
recurrent emboli despite anticoagulation

 6 Consider rivaroxaban
 • According to the latest guidelines, rivaroxaban 

(novel anticoagulant) is a suitable alternative to 
warfarin but do bear in mind the cost of the drug

2.7.2 Pulmonary hypertension
Definition: pulmonary hypertension (PH) is 
defined by the ESC as an increase in mean pulmonary 
arterial pressure ≥25mmHg at rest or ≥35mmHg with 
exercise.

It can be classified as follows:
 • Group I: idiopathic pulmonary hypertension

 – Rare
 – Elevated pulmonary artery pressure, normal 

PCWP
 – Presents with SOB on exertion, fatigue

 • Group II: PH secondary to left heart disease 
(most common variant)

 – Systolic, diastolic or valvular heart disease
 • Group III: PH secondary to lung disease and 

hypoxia
 – e.g. COPD, ILD, high altitudes

 • Group IV: chronic thromboembolic pulmonary 
hypertension (CTEPH)

Patients typically present with SOB on exertion, fatigue, 
oedema and may also present with angina type pain.

 • Group V: pulmonary hypertension due to miscel-
laneous causes, e.g. sarcoidosis, histiocytosis X

Management
Right heart catheterisation is confirmatory, but 
other tests should be carried out, such as blood tests, 
autoimmune screening (especially for scleroderma), 
ECG, spirometry and echocardiography.

Stepwise plan:

Management involves treating the underlying cause. 

 1 Carry out acute vasodilator testing
a. If positive, offer oral calcium channel 

blockers
b. If negative, offer:

i. Prostacyclin analogues
ii. Endothelin receptor antagonists, 

e.g. bosentan
iii. Phosphodiesterase inhibitors 

e.g. sildenafil

 2  Provide oxygen, diuretics and 
anticoagulation with warfarin

2.7.3 Cor pulmonale
Definition: cor pulmonale refers to an alteration 
of structure and function of the right ventricle 
secondary to lung disease, most commonly COPD and 
pulmonary hypertension. 

Clinical features: 
 • Worsening shortness of breath (particularly on 

exertion)
 • Fatigue
 • Oedema
 • Haemoptysis

Fig. 2.29 Ventilation (A)/Perfusion (B) SPECT scan revealing deficits in both the right and left lungs as a result of a PE.
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Management
Diagnosis is made based on echocardiography and 
right heart catheterisation. ECG demonstrates right 
ventricular hypertrophy and peaked P waves. 

Treatment of cor pulmonale involves treating the 
underlying cause (e.g. COPD in chronic disease, or VTE 
in acute cor pulmonale). Patients should be advised to 
stop smoking. 

Further management recommendations:
 • Long-term oxygen therapy (LTOT) improves 

survival and reduces pulmonary artery resistance
 • Diuretics
 • Long-acting calcium channel blockers, 

e.g. nifedipine
 • Transplantation, in severe, intractable disease

2.8 Other conditions

2.8.1 Allergic rhinitis
Definition: allergic rhinitis refers to inflammation 
of the nasal mucosa secondary to an IgE-mediated 
response to an allergen.

Epidemiology:
 • Peak incidence in children and young adults; boys 

are affected more than girls
 • Highest prevalence in UK, Australia, New Zealand 

and Ireland
 • Prevalence is increasing in younger age groups

 The hygiene hypothesis, which refers to 
the idea that infective agents help strengthen 
host immunity and prevent the development 
of immune-mediated disease, has been put 
forward as an explanation of the increasing 
prevalence of allergic rhinitis. As the rates 
of infection decrease in more developed 
countries, the rates of autoimmune disease 
have seemingly increased.

W

Aetiology:
 • A history of atopy or a family history of atopy is 

implicated in the development of this disease
 • The development of allergic rhinitis is said to be 

multifactorial, with both genetic susceptibility and 
particulate environmental allergens playing a role

 • Common allergens include pollen/grass (hay fever) 
and the house dust mite

Clinical features:
 • Sneezing, nasal congestion and post-nasal drip
 • Watery eyes, redness, swelling or itching, 

particularly in the nose and palate 

Pathophysiology
Individuals with a genetic susceptibility to 
particular environmental antigens experience 
an IgE-mediated reaction upon exposure to the 

allergen. This leads to mast cell degranulation 
and histamine release, which in turn leads to 
gland stimulation, producing symptoms of nasal 
congestion and rhinorrhoea.

Investigations

Stepwise plan:

Generally, allergic rhinitis may be diagnosed by 
identifying characteristic features and excluding 
infectious and irritant causes. Investigations should be 
undertaken in the following order.

 1  Identify whether cause is infective, irritant 
or allergic

 • An infective cause is more likely when there 
are acute symptoms of an upper respiratory 
tract infection, pyrexia or lymphadenopathy

 • An irritant cause is more likely if there is 
known physical or chemical exposure

 2 Perform an allergy test 
 • A skin prick test is the first-line investigation
 • This is followed by radioallergosorbent (RAST) 

or enzyme-linked immunosorbent assay 
(ELISA) second line, if symptoms persist, or the 
aetiology (infective, irritant or allergic) is unclear

 3  Proceed with second-line allergen 
testing if patient is on antihistamine or 
corticosteroid

 • Note that the results of a skin prick test may 
be affected by antihistamine or corticosteroid 
use; if the patient is on these medications, 
proceed with second-line allergen testing

Stepwise management of allergic rhinitis

 1  Advise the patient to avoid the 
offending allergen

 2  Offer oral or nasal antihistamines as 
required first line
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 3  Offer intranasal corticosteroids if 
symptoms persist, particularly if nasal 
blocking and polyps are predominant

 4  Nasal douching with normal saline can 
be used as an adjunct

2.8.2 Sinusitis
Definition: sinusitis refers to the inflammation 
of one or more of the paranasal sinuses (frontal, 
maxillary, sphenoidal and ethmoid).

Epidemiology:
 • 25 per 100,000 person-years in the general practice 

setting in UK
 • Most common chronic illness in the USA

Aetiology/pathophysiology:
 • Aetiology is thought to be multifactorial in origin, 

predisposing to inflammation of the sinuses
 • Sinusitis occurs when mucus drainage is obstructed 
 • Structural abnormalities (such as a deviated 

nasal septum), infective agents (such as Strep. 
pneumoniae or H. influenzae) and environmental 
agents (such as smoking) may further increase the 
chance of developing sinusitis

Clinical features:
 • Facial pain, typically over the affected sinus (note 

that all but the sphenoidal sinus can be palpated 
to elicit tenderness)

 • Rhinorrhoea or post-nasal drip with or without 
hyposmia

Investigations
Investigations should be undertaken in the following 
order.

Stepwise plan:

Generally, sinusitis is diagnosed based on history and 
examination findings. NICE recommends diagnosing 
sinusitis when the following are present:

 1  Check for nasal blockage, discoloured 
discharge, headache and/or impaired 
sense of smell

 • Check for nasal blockage (obstruction/
congestion) or discoloured nasal discharge 
(anterior/posterior nasal drip) with facial pain/
pressure or headache and/or reduction in loss 
of sense of smell

 2  Distinguish between acute and chronic 
sinusitis

 • Acute sinusitis generally refers to these 
symptoms lasting under 12 weeks, whereas 

chronic sinusitis refers to symptoms persisting 
for more than 12 weeks

 3  Consider further investigations if diagnosis 
is still uncertain

 • Imaging (X-rays, CT and MRI) and sinus 
puncture may be considered in uncertain 
cases, but are generally not recommended

Stepwise management of acute sinusitis

 1  Ascertain whether there is orbital 
involvement

 • Examples include conditions such as peri-
orbital oedema or cellulitis, or intracranial 
involvement (symptoms of meningitis or 
focal neurology)

 • If these are present, arrange urgent admission

 2 Provide analgesia 
 • Paracetamol or ibuprofen to reduce pain and 

swelling

 3 Irrigate nose and apply face packs
 • Irrigation of nose with saline may reduce 

congestion
 • Application of warm face packs may provide 

localised relief

 4 Consider prescribing antibiotic if necessary
 • Only prescribe an antibiotic for patients when 

acute bacterial sinusitis is present or if they 
have relevant underlying comorbidities

 5  Consider prescribing intranasal 
corticosteroids 

 • Corticosteroids should only be prescribed for 
patients with prolonged or severe symptoms

 6 Consider referring patient to ENT 
 • ENT referral is only appropriate for patients 

who have frequent, recurrent episodes of 
sinusitis (more than three episodes requiring 
antibiotics a year)

 Treatments that are not recommended 
include steam inhalation, oral cortico-
steroids or complementary therapies.

E

2.8.3 Obstructive sleep apnoea
Definition: obstructive sleep apnoea (OSA) refers 
to intermittent complete or partial blockage of the 
airway during sleep, resulting in unrefreshing sleep at 
night and excessive daytime sleepiness.
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Epidemiology:
 • Common condition, affecting more men than women
 • More common in Hispanics and Asians
 • Associated with an increased risk of road traffic 

accidents

Aetiology:
 • Particularly associated with obesity, diabetes, 

insulin resistance, polycystic ovary syndrome 
(PCOS) and metabolic syndrome

 • Obesity is cited as the greatest risk factor
 • Other risk factors include a deviated nasal septum, 

smoking, and sedative drug and alcohol use
 • Anatomy of the jaw and pharynx may play a role in 

the development of OSA

Clinical features:
 • Patients commonly present with daytime sleepiness
 • Partners may report snoring, restlessness, apnoeic 

periods and waking at night
 • A high index of suspicion should be reserved if 

patients complaining of these symptoms are obese
 • Observe for a large neck circumference and 

ascertain if there are any jaw abnormalities present 
 • Dry mouth and gingivitis may be additional 

associated symptoms, particularly if mouth-breathing

 In contrast, central sleep apnoea occurs 
with lowered respiratory effort secondary to 
impaired neurological control of breathing or 
respiratory muscle weakness. Treatment is more 
difficult and involves treating the underlying 
cause, although CPAP (see ‘Management’ 
below) is a viable treatment modality.

P

Investigations
Investigations should be undertaken in the following 
order.

Stepwise plan:

 1  Ascertain sleep/wake cycles from patient’s 
partner

 • Ask about mood and work performance

 2  Assess jaw anatomy, body habitus and 
neck circumference 

 • Neck circumference greater than 40cm confers 
an increased risk

 3  Assess daytime sleepiness using the 
Epworth Sleepiness Scale

 4  Polysomnography (sleep studies) are the 
gold standard investigation

 • Diagnosis is made based on the apnoea/
hypopnoea index (AHI), i.e. the number of 
apnoea or hypopnoea episodes, divided by the 
number of hours during the study

 • Moderate AHI = 15–30 per hr
 • Severe AHI >30 per hr

Stepwise management of obstructive 
sleep apnoea

 1  Lifestyle modification, including weight 
loss and optimising risk factors, is first line

 2  The use of mandibular splints may help 
moderate sleep apnoea

 3  CPAP (continuous positive airway pressure) 
is gold standard therapy 

 • But bear in mind that patients may find the 
use of CPAP uncomfortable or disruptive, and 
may not adhere to treatment

 Diagnosing and treating obstructive sleep 
apnoea is important, as these patients may 
go on to develop hypertension, AF and other 
cardio-metabolic sequelae. This process 
is thought to occur because arousal from 
sleep provokes catecholamine release. The 
frequency with which this occurs over time 
leads to an increased associated risk of these 
conditions.

W
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