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Week 4
 
Respiratory Infections 

Introduction

During this week you will work through histories of pneumonia and tuberculosis.

There are two patient illustrations Mr J Bulmer with pneumonia and Mr J Jones with tuberculosis.

The aims of the week are:

1 Pneumonia

(a) To know the different organisms causing hospital and community acquired pneumonias.

(b) To appreciate how pneumonia may present in different patient groups, such as the elderly and the immunocompromised.

(c) To be able to detect clinical signs of pneumonia.

(d) To know which investigations to perform and the parameters which indicate severe pneumonia with a poor prognosis.

(e) To understand the therapeutic principles of rational antibiotic prescribing for community and hospital acquired infection and how to assess treatment response.

(f) To know the complications of pneumonia such as empyema and how these present and their management.

2 Tuberculosis

(a) To understand the nature of primary and secondary TB and the concept of cell mediated immunity.

(b) To appreciate the multi-system nature of TB and the typical and atypical presentation of TB.

(c) To appreciate the presentation of TB in immuno-compromised patients such as HIV and the relevance of atypical antibiotic resistant organisms.

(d) To know which investigations are required to diagnose and screen for TB. 

(e) To understand the principles of anti-TB chemotherapy and their side-effects.

(f) To know how to assess treatment response.

Pathology Tutorial

Thursday 7th October, 10am-11am 

Friday 8th October, 10am-11am & 11am-12pm

Consider the discussion points below and prepare your answers for the tutorial.
1. What is pneumonia? Differentiate between lobar and bronchopneumonia.

2. What is the difference between primary and secondary tuberculosis in the lungs? 

3. Define the terms

Bronchiectasis 

Chronic Bronchitis

Emphysema

4. Explain the pathophysiology of bronchial asthma. 

5. Why is it useful to know what histological type of lung cancer a patient has? 

6. What are the possible sources and effects of pulmonary thromboemboli?

7. What is and what causes pulmonary hypertension? 

8. What are the main types of interstitial lung disease? 

9. What are the Pneumoconioses?

10. What are neonatal and adult respiratory distress syndromes?

Mr J Bulmer - Pneumonia 

The Clinical Problem

Mr J Bulmer, a previously fit 30-year-old man has a three-day history of right-sided pleuric chest pain, and fever after an initial flu-like illness. He has a cough productive of green sputum and developed a vesicular rash on his upper lip. He does not smoke and works as a teacher, has a regular girlfriend and denies drug abuse.

After seven days of an appropriate antibiotic he is no better and his temperature is persistently elevated.

Prerequisites
Revise the:

· Anatomy of the respiratory system and surface markings. 

· Principles of cell mediated and antibody mediated immunity. 

· Different types of respiratory pathogens (bacteria, virus, fungi, protozoa).

Learning Issues

1. What signs of consolidation would you elicit on respiratory examination?

2. What clinical features might suggest that he has a severe pneumonia?

3. What initial investigations should be done to make the diagnosis and identify the causal organism?

4. What are the two most likely causative bacterial pathogens in commonly acquired pneumonia?

5. What initial empirical antibiotic therapy is most appropriate and via what route?

6. What other treatment might you institute in addition to antibiotics?

Clinical Problem

After seven days of an appropriate antibiotic he is no better and his temperature is persistently elevated.

7
What signs might you now expect in his chest? 

8
What tests would confirm your diagnosis on the basis of your clinical suspicion? 
9
What is the definitive management for this complication of pneumonia?
Mr F Jones - Tuberculosis 

The Clinical Problem

Mr F Jones, a 70-year-old man is admitted with a six-week history of general malaise and lethargy. His appetite is poor and he has lost over a stone in weight. He has a productive cough which is new. He thinks he has become more breathless than usual and has been sweating profusely at night. He is a smoker of ten cigarettes/day and drinks a quarter bottle of whisky per day. 30 years ago he had successful treatment with Streptomycin injections and oral PAS for tuberculosis of his left lung.

Learning Issues

1. What is the differential diagnosis?

2. What respiratory and other general signs should you look for on examination?

3. What initial investigations will provide you wish a definitive diagnosis?

4. What other investigations are necessary to assess his overall condition?

5. Having made the diagnosis what initial treatment would you start, by what route and for how long?

6. How would you assess the response to this treatment and what side effects should you monitor?

7. Two months later at review in clinic he is no better on his initial treatment. What are the possibilities as to why he has not responded?

RESPIRATORY SYSTEM

PRACTICAL MICROBIOLOGY PROBLEMS

Objectives for this session

By the end of this class you should:

a) Realise that the majority of respiratory tract infections seen in General Practice are viral rather than bacterial.

b) Know the names of the main microbes causing viral and bacterial respiratory tract infections

c) Understand how to diagnose the infection microbiologically, and which specimens you should send to the laboratory.

d) Know which infections should be treated with anti-microbials and what you would treat them with.

e) Know the gram film appearance of the major bacterial pathogens of the respiratory tract.

f) Know what the Ziehl-Neelsen stain is used for.

You will NOT be expected to remember which types of agar are used, the agar plates are for illustration and background only.

Class will begin with a short presentation on measles, croup and the common cold.

Case 1

Mr J Bulmer (see study guide) was admitted to hospital. A specimen of sputum was obtained and a blood culture taken soon after his admission to the ward. A swab for virus detection was taken from the vesicle on his upper lip and sent to the laboratory (see lab report). The sputum has been cultured on a blood agar plate (photo of the agar plate) and a blood agar plate showing the organism grown from his blood culture is shown on photo 2 in close up. These plates look different because sputum that is coughed up through the mouth contains “normal flora” as well as the organism causing the infection, where as a properly taken blood culture will contain only the pathogen. Photo 3 shows the microscopic appearance of the Gram film of the organism grown from his blood culture. Patient's lip is seen in photo 4.

a) What is the causal organism of Mr Bulmer’s pneumonia, describe its gram film appearance?

b) What empirical treatment would you suggest for this infection (community- acquired pneumonia)?

c) What does empirical mean?

d) Why are two antibiotics given empirically?

e) What is the lesion on his lip likely to be, and which microbe has caused it?

f) Why does he have this lesion at this time?

Case 2

Mr F Jones (see study guide) is admitted to hospital. Sputum is obtained for ordinary culture and sensitivity and also for examination for TB. Culture of sputum on agar plates yielded normal upper respiratory flora only. The photo shows the microscopic appearance of a film of his sputum that has been stained by the Ziehl-Neelsen method.

(a) What infection does Mr Jones have?

(b) Would you wait for the results of TB culture before starting treatment? Why?

(c) What treatment should MrJones have?

(d) Are other patients on the ward or staff looking after MrJones at risk of contracting infection?

(e) Who else should be notified that Mr Jones has this infection and why?

Case 3

You are provided with photos of sputum containers containing different samples of sputum that have been sent to the Microbiology laboratory. Which specimen, in your opinion, should have been sent to the laboratory and which should have been discarded as unsuitable?

Case 4

A 26-year-old woman consulted her GP when she developed a dry cough, fever, headache, sore throat and backache, which lasted for approximately 6 days in January. When he first saw that patient, approximately 3 days into her illness, the GP took a specimen of venous blood. He took another one from her 2 weeks later. Examine the laboratory reports he received from the microbiology laboratory.
(g) What illness has the patient had?

(h) What other types of influenza are there that affect humans?

(i) What type of specimen could the GP have submitted to the laboratory in the early stages of the patient’s illness in order to detect the virus itself (rather than antibodies against the virus)?

(j) What does influenza vaccine contain?

(k) Which groups of patients should be vaccinated?

(l) When and how often should these groups be vaccinated?
Case 5
A 56 year old man with a long history of chronic bronchitis (COPD) visits his GP complaining that he has become more breathless over the last few days, is coughing much more than usual and his "spit" has become very thick and green. The GP notes that the patient is quite breathless at rest and on examination there are coarse crepitations at both lung bases. Sputum is sent to the laboratory for culture. Examine the photos of blood agar and chocolate (lysed blood) agar plates, the Gram film of the causative organism and the laboratory report.
a) What name is given to the clinical condition the patient is suffering from?

b) Which bacterium has caused a worsening of his symptoms?

c) Describe the gram film appearance.

d) Suggest an appropriate antibiotic treatment, and how it should be given

e) What type of infection may have preceded and precipitated the bacterial infection?

Case 6
A 3 month old and previously healthy baby, born at full term (i. e. not premature) is admitted to the paediatric ward with tachypnoea, wheezing, grunting and marked sternal recession. A chest x-ray demonstrated over-inflated lung fields with interstitial infiltration but not pneumonia. Nasopharyngeal aspirate is obtained and immediately submitted to the microbiology laboratory, where the aspirate is tested for the presence of specific viral antigen in the cells from the baby's respiratory tract. There is a laboratory report, generated the same day the sample was taken.
a) What is the clinical diagnosis?

b) Which virus is the most important cause?

c) At what time of the year does this infection usually occur?

d) Is there an effective vaccine against this disease?

e) What infection control precautions are relevant here?

f) Why is it relevant that the baby was previously healthy and not premature?

g) Which elements of the history suggest that this is a more severe case of bronchiolitis than average.
Case 7
A 1-year-old boy is admitted to hospital with a cough and fever, having had a "runny nose" for about a week. The prolonged bouts of coughing, during which the child becomes quite distressed are often followed by vomiting. In between coughing bouts the child seems fairly well. His 3-year-old sister had a similar illness three weeks ago. A pernasal swab (note the thin wire shaft) was used to swab the boy's nasopharynx and rubbed onto a charcoal agar plate. Examine the photos of the plate after incubation and the Gram film of the colonies growing on the plate and look at the laboratory report.
(a) What are the common and scientific names of the child's illness?

(b) Give the name of the bacterium that causes it and describe the gram appearance?

(c) Is it easy to diagnose in the laboratory?

(d) Is there any point in giving antibiotic therapy, and if so, what would you give?

(e) What type of vaccine is used to prevent this disease and when is it usually given?

Glossary of Terms - Week 4 

Consolidation 



Filling of alveolar air sacs with solid tissues - due to infection or infarction.

Bronchial breath sounds 
Abnormal harsh breath sounds transmitted from bronchi through consolidated lung and associated with crackles.

Pneumonia



Infection and consolidation in the alveolar air sacs (ie parenchymal infection) as opposed to endobronchial infection.

Atypical pneumonia 

Caused by an atypical organism which is intracellular, such as Mycoplasma pneumoniae, Chlamydia pneumoniae, Legionaella pneum- ophilia - all respond to macrolide antibiotic such as Erythromycin
Immuno competent/ 



Immuno compromised
Normal or impaired immunity of the host to pathogens (eg due to HIV, alcohol and poor nutrition lympho-proliferative disease or chemotherapy.)
Haemophilus influenzae 
A Gram-negative rod which commonly causes endobronchial infection in COAD.

Streptococcus pneumoniae 

(pneumonococcus) 

A Gram-positive coccus which commonly causes community acquired pneumonia.

Broad spectrum antibiotic 
An antibiotic which covers a wide spread of Gram-positive and Gram-negative organisms - eg Co-amoxiclav.

Narrow spectrum antibiotic
An antibiotic which has high activity against specific organisms eg Penicillin (streptococcus pneumoniae), Flucloxacillin (Staphyllococcus aureus)
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