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•Background to The Center for Infectious Diseases

•Molecular diagnosis of infectious disease

•Some examples
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Research at the Center for infectious diseases

•Clinical trials (Drugs, Vaccine, Diagnostic tests)

•Epidemiological studies 

•Basic science research
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International Collaborator Location
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Tuberculosis, Malaria and HIV/AIDS

Kill > 5 million people per annum (0.1 % world 
population)

Why infectious diseases affecting the developing 
world?
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•Charities currently provide large amounts of 
antibiotics/anti viral treatment to the developing world 

•Recent pledges from Europe and the US to provide large 
amounts of aid for therapy 

•Large pharmaceutical companies agreeing to provide 
drugs at reduced prices for the developing world

•Hardly any of these consider diagnosis
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Study performed at Zambia’s main tertiary hospital

The therapy for many of the diseases was available

The lack of accurate diagnosis let these children down
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1. Modified molecular technologies for affordable, simple 
diagnosis of infectious disease
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Diagnosis

•The first stage in combating an infection
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•Detect a host marker

•Detect the pathogen

A diagnostic test can:

•Detect a host marker

•Detect the pathogen
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•Detect a host marker

•Detect the pathogen

A diagnostic test can:
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Detect the pathogen

•Molecular diagnostic tests for many diseases are not 
trusted by the medical profession

•Often used to confirm an empirical opinion

•Specialist requirement (drug resistance)

•Real time RT-PCR can be the gold standard (HIV, 
HCV)
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Detect the pathogen

•Often assays are poorly:
• designed
• optimised
• standardised

All PCR assays are NOT the same

•Confounded by the view that PCR is a single entity  
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Example 1 
•Design 

Pneumocystis Pneumonia (PCP)

Caused by an opportunistic fungal pathogen 
(Pneumocystis jiroveci) that causes pneumonia in 
immunocompromised individuals. 

Current diagnosis by microscopy using BAL sample

Molecular test could significantly improve diagnosis
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Detection of Pneumocystis carinii with DNA 
amplification 

The Lancet 
Volume 336, Issue 8713 
1990

Molecular diagnosis of PCP 
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PCR designed to amplify part of the Large subunit of the 
mitochondrial rRNA gene
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TM difference 5-15.3 °C
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New primers 

95 - 10 seconds
58 - 15 seconds
72 - 20 seconds

1990
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95 – 30 seconds
56 – 30 seconds
72 – 60 seconds

New primers 
1990
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New primers 

1990
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Sweeping statements about the role of molecular 
diagnosis based on a single assay should be approached 
with caution.
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Example 2 
•PCR as a single entity 

Tuberculosis

~ 1/3 of the worlds population  infected

~ 8 million new active cases a year
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TB diagnosis

X-Ray (sensitive, not very specific)

Microscopy (specific, not very sensitive) 

Culture (sensitive, specific but can take 6 weeks)
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sensitivity ranges from 27-100%, 

specificity was ~98%



j.huggett@ucl.ac.uk

Sample

RNA

cDNA

Result

Extract RNA

Generate cDNA

Measure cDNA by 
Real time PCR

real time RT-PCR

Sample

DNA

Result

Extract DNA

Measure DNA by 
Real time PCR

real time PCR

Huggett, J., K. Dheda, S. Bustin, and A. Zumla. 2005. Real-
time RT-PCR normalisation; strategies and considerations. 
Genes Immun 6:279-284.
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Mycobacterium specific PCR
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•20 urine samples (some from TB patients)

•DNA extracted from 750 ul using Qiamp Ultrasens
(Qiagen)
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Spike
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Spike
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Sample

DNA

Result

Extract DNA

Measure DNA by 
Real time PCR

To assess a procedures diagnostic efficacy its individual 
components must be considered individually

Richard Tedder:
“you are starting to 
realise that these 
procedures have a 
beginning, a middle and 
an end”
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Final thought

Role of real time PCR in infectious disease diagnosis in the 
developing world
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Thank you


