RESPIRATORY SYSTEM

MICROBIOLOGY PROBLEM SOLVING SESSION, October 2010
Objectives for this session
By the end of this class you should:

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

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

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

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

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

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 short presentations on measles, croup, the common cold, and immunisation.

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 vesicular lesion 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 treatment would you give for this infection (severe community-acquired pneumonia) in the period before results come back from Medical Microbiology on the sputum analysis? Choosing antibiotics before results come back is often known as “empirical therapy”.
(c) Why are two antibiotics given empirically?

(d) What is the lesion on his lip likely to be, and which microbe has caused it? Why does he have this lesion at this time?
(e) What microbiological tests does the NHS Tayside protocol “THE MANAGEMENT OF COMMUNITY ACQUIRED PNEUMONIA” suggest should be taken, that are not mentioned above?

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 Mr Jones have?

(d) Are other patients on the ward or staff looking after Mr Jones 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. She had no past medical history of note. When he first saw that patient, approximately 2 days into her illness, the GP took a throat swab in viral transport medium. Examine the laboratory reports he received from the microbiology laboratory.

(a) What illness has the patient had?

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

(c) What does influenza vaccine contain?

(d) Which groups of patients should be vaccinated?

(e) When and how often should these groups be vaccinated?
(f) Which antivirals are available to treat influenza and why was this patient not given them?

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 fever, runny nose, cough, tachypnoea, wheezing, grunting and marked sternal recession. A chest x-ray demonstrated over-inflated lung fields with interstitial infiltration but not pneumonia. A pernasal swab in virus transport medium is taken and immediately submitted to the microbiology laboratory, where the sample is tested for the presence of viral nucleic acid in the cells from the baby's respiratory tract. There is a laboratory report, generated soon after 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?







Page 3 of 4

