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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

eBasic science research
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RESEARCH LETTERS

Research letters
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Summary

Background No trials of co-trimoxazole (trimethoprim-sulfamethoxazole) prophylaxis for HIV-infected adults or
children have been done in areas with high levels of bacterial resistance to this antibiotic. We aimed to assess the
efficacy of daily co-trimoxazole in such an area.
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Why infectious diseases affecting the developing
world?

Tuberculosis, Malaria and HIV/AIDS

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

|l_arge pharmaceutical companies agreeing to provide
drugs at reduced prices for the developing world

eHardly any of these consider diagnosis
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@ Lung diseases at necropsy in African children dying
from respiratory illnesses: a descriptive necropsy study

Chifumbe Chintu, Victor Mudenda, Sebastian Lucas, Andrew Nunn, Kennedy Lishimpi, Daniel Maswahu, Francis Kasolo,
Peter Mwaba, Ganapati Bhat, Hiroshi Terunuma, Alimuddin Zumia, for the UNZA-UCLMS Project Pasdiatric Post-mortaem

Study Group*

Summary

Backgroumwl Accurate information about specific causes of
death in African children dying of respiratory illnesses is
goarce, and can only be obtained by autopsy. We undertook a
study of children who disd from respiratory dissases at
University Teaching Hospital, Lusaka, Zambia.

Methods 137 boys (93 HV-1-positive, 44 HIV-1negative],
and 127 girls (87 HIV-l-positive, 40 HIV-1-negative) aged

Interpretation Most children dying from respiratory diseases
have preventable or treatable infectious  illnesses. The
presence of multiple dissases might make diagnosis difficult.
WHO recommendations should thersfore be updatssd with
mention of HIV-1positive children. Improved disgnostic tests
for bacterial pathogens, tuberculosis, and P carind pneumcnia
are urgertly needexl.

Lancet 2002; 360 G85-00, Publizhad online Septamber 3, 2002
httpe/ fimagea.thalancat.comy/axtras /O1art1207 2wab.pof

THE LAMCET * Vol 360 * Septembser 28, 2002 * www.thelancet.com
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Total*

Dlagnasls
Acute pyogenic pReurmanis 116 [44%)

PCP & [22%)
Tuberulosls 54 [20%)

ChV A3 [16%)
Interstitial prieumon ts 30 {11%)
Shock ILNE 27 (L0
PUImCNETY cetems 19 [ TH)
Lymphocytk: Interstitial preumaon ts 10 [43%)
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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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commenta ry

Top ten biotechnologies for improving
health in developing countries

Abdallah S. Daar'4, Halla Thorsteinsdéttir'-2, Douglas K. Martin%>8, Alyna C. Smith1.2,
Shauna Nast'2 & Peter A. Singer?47

Most research into genomics and other related biotechnologies is concerned with the priorities of indus-
trialized nations, and yet a limited number of projects have shown that these technelogies could help
improve health in developing countries. To encourage the successful application of biotechnology to
global health, we carried out a study in which we asked an international group of eminent scientists
with expertise in global health issues to identify the top ten biotechnologies for improving health in
developing countries. The results offer concrete guidance to those in a position to influence the direction
of research and development, and challenge commeon assumptions about the relevance and afford-
ability of biotechnology for developing countries.

fww . nature.cominaturegenetics

nature genetics » volume 32 » october 2002
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Table 1 * The top ten botechnologles with scores based on rankings of the expert panel

Fimal ranking Biotechinology Fimal score
1 Modified molecular technologies for affordable, simple diagnosis of infectious diseases 288
Z Recombinant technologies to develop vaccines against infectious diseases 262
3 Technolagies for more efficient drug and vaccine delivery systems 245
4 Technolagies for environmental improvement (sanitation, clean water, bioremediation) 193
5 Sequencing pathogen genomes to understand their biology and to identify new antimicrobials 180
b Female-controlled protection against sexually transmitted diseases, both with and without contraceptive effect 171
) Bioinformatics to identify drug targets and to examine pathogern—host interactions 168
8 Genetically modified crops with increased nutrients to counter specific deficiencies 159
9 Recombinant technology to make therapeutic products (for exam ple, insulin, interferons) more afforcable 155
10 Combinatorial chemistry for cdrug discovery 129

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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A diagnostic test can:

eDetect a host marker

*Detect the pathogen




The Jourmnal of Immmmology

Healthy Individuals That Control a Latent Infection with

Mycobacterium tuberculosis Express High Levels of Thl
Cytokines and the IL-4 Antagonist 1452

Abebech Demissie,* Markos Abebe,* Abraham Aseffa,* Graham Rook.® Helen Fletcher,*
Alimuddin Zumla,* Karin Weldingh,” Inger Brock,” Peter Andersen,” T. Mark ]]u-lu}l't]r,zf and
the VACSEL Study Group®

The majority of healthy indraduals exposed to Mycodacterim uberculosis will not develop disease and identifving what conshi-
futes “protective immunity™ is ome of the holy grails of W fubercwlesis immunelogy. It s known that IEN-v 15 essential for
protection, bt it is also apparent that IEN-v levels alone do not explain the immunity susceptibility dichotomy. The controversy
regarding correlates of immumnity persists becanse identifving infected but bealthy mnvdividuals (those who are immune) has been
problematic. We have therefore wied recogmition of the W mbercilosis viralence factor early secretory amfizenic target 6 to
identify bealthy, but infected indiaduals from tuberculosis (TB)-endemic and nonendemic regions (Ethiopia and Denmark) and
have compared signals for cviolines expressed directly ex vive with the pattern found in TB patients. We Gnd fthat TB patients
are characterized by decreased levels of Thl cvtokines and increazed levels of IL-10 compared with the healthy mnfected and
noninfected community controls. Interestingly, the healthy infected subjects exhibited a selective mncrease of message for the IL-4
antagomist, IL-4562, compared with both TB patients or noninfected individuals. These data sugzest that long-term control of AL
fuberculssts infection is associated not just with elevated Thl responses but also with inhibition of the Th2 response.  The Jourmal
af Immurslogy, 2004, 171 69386043,

j.huggett@ucl.ac.uk




Available online at www.sciencedirect.com

EOIANDOR @nm:n‘rm AMALYTICAL
BIOCHEMISTRY

Amnalytical Biochemistry 344 {20035 141-143

www.elsevier.comdlocate! vabio

Motes & Tips

The implications of using an inappropriate reference gene for

real-time reverse transcription PCR data normalization

K. Dheda *", J.F. Huggett **, 1.S. Chang ®, L.U. Kim *, S.A. Bustin “, M.A. Johnson .
GAW. Rook ™, A. Zumla®
* Cenire for Infections Dseases and Intemational Health, Royal Free and University College Medical School London WIT 4JF, UK

b Deparement of Thoracic and HIV Medicine, Roval Free Hospital, London NW3 200G, UK
* Centre for dcademic Swrgery, Baris and the London, Queen Mary's School of Medicine and Dentistry, London EI 240, UK

Keceived 3 March 20605
Avvailable online & Tune 2005
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QD

**n<0.0001

Normalised to 106 copies HUPO

IL-4 copies/ 10° HUPO

control

(@p

Normalised to 10° copies GAPDH

IL-4 copies/ 10° GAPDH

Control
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A diagnostic test can:

eDetect a host marker

*Detect the pathogen




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:
e designed
e Optimised
e standardised
All PCR assays are NOT the same

*Confounded by the view that PCR is a single entity

j.huggett@ucl.ac.uk




Tourhar oF Crracar Micrommrosy, Ot 199, po 2522-2525 Wol. 34, Mo 10
051 137060400+
Copyright & 1996, American Society for Microbiology

Rehability of Nucleic Acid Amplification for Detection of
Mycobacterium tuberculosis: an International Collaborative
Quality Control Study among 30 Laboratories

GERDA T. NOORDHOEE, " JAN D. A van EMBDEN? anp AREND H. J. KOLK?

Public Health Labovatory, Leewwarden,' Natioval Institute for Public Health and Envirormental Protection, Research
L.:i'b-.?r.:'m for Infectious Diseases, Bilthovew,® and Department of Biomedical Research,
Royal Tropical Institute, Amsterdam,” The Neikerlands

Beceived 28 May 19%Beturned for modificaticn 29 June 19%/ Accepted 24 Juby 1996

Nuclewe ackl amplification to detect Mycobacteriun subereulosis in clintcal specimens 1s increasingly used as
a laboratory tesl for the disgnesis of tuberculosis. However, the specificity and sensitivity of these tesis may
be questioned, and o standardized reagents for quality control assessment are available. To estimate the
performance of amplification tests for routine diagnosis, we initiated an interlaboratory study invelving 30
laboratories in 18 umntnu. We prtp.m.d I'.lllndul panels of 2 '1|1l.l|l.ll'l'l H:Implth Limlmmng miv, 100k, ar 1, UL
mycobacteria i . TP Lo . _ sl ,
amphification§0nly five I:I'.mnmrut. urrru.lh HIthﬁﬂI the |]-I'-L'1tI'I-LL or thtl‘l-LL nl' I'I}Lﬂl'hh.lt'ndl IINA n 1|||
20 samples. ST } gy y } .
correctly reported the .jht.l:nu. ul‘ DNA in the m:;L.jtnL samples. Lack of tp—Luﬁul» was mare of a problem ﬂ.m
lack of sensitivity. Reliability was not found to be associated with the wse of any particular method. Reliable
detection of M. tuberculosis in clinical samples by nucleic acid amphfication technigues 15 possible, but many
laboratories do not use adequate quality confrols. This siudy underlines the need for good laboratory practice
and rﬁl‘tn:lut reagents to meniter the performance of the whole assay, icloding pretreatment of clinical
samples.
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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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Molecular diagnosis of PCP

Detection of Pneumocystis carinii with DNA
amplification

The Lancet
Volume 336, Issue 8713

1990

j.huggett@ucl.ac.uk




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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Marm. Fluaro.,

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

New primers
1990
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Marm. Fluaro.,

95 — 30 seconds
56 — 30 seconds
72 — 60 seconds

New primers
1990

j.huggett@ucl.ac.uk



New primers
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lournar oF Crmicar Microeioeocy, June 1996, p. 15861588
0055-1 137596/ 504.00+10

Coprright & 1996, Ametican Sociaty for Microbiology

Detection of Preumocystis carinii DNA n Blood by PCR Is Not
of Value for Diagnosis of P. carinii Pneumonia

ENRICA TAMBURRINL'* PAOLA MENCARINL' ELENA ws:::::r{nﬂ MARIA ZOLFOD,!
ANDREA DE LUCA.' ALESSANDRA SIRACUSANO.? ELENA ORTONA® anp ANN E. WAKEFIELD?

Department of Infectiows Diseases, Universita Catiolica del 8. Cuore,! and Department of Inmmimalogy, Istituto

Superiore di Sawita,” Rome. Traly, and Molecwlar Infectious Diseases Group, Department of Pediatrics, Instifute of
Molecular Medicine, Jolw Radcliffe Hospital, Ohford, United Kingdom?®

Eeceived 29 November 1995/ Retuened for modificaticn 16 Janmary 1996/Accepted 16 March 1596

A pested PCR which amplified a portion of the mitechondral large-subunit rRMNA gene of Prewmiocysis

carinit was used te detect P. carinit DNA in blood frem patients with P. carind pneamonia. P carini IINA was
not detected in serum and was detected at low levels of blood cells.
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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)

j.huggett@ucl.ac.uk




IJBCB

PERGANLIN  Tho lnensdioesl dommd of Bischeristy & Ol Bickogy 35 (3503 100-1402
Medicine m focus
Tuberculosis: amplification-based clinical diagnostic techniques
Tim F. Huzgett™*, Timothy D. McHugh"!, Alimuddin Fumla®-

o oo, Lmbwarrine Lodlagd Cooaian,
o, Lhebvarainy Collers Lomaon,

b i Campen, Loweon NET I8 UL

Abztruce
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Urine as a diagnostic sample for Tuberculosis

Aceti,A., Zanetti,S., Mura,M.S., Sechi,L.A., Turrini,F., Saba,F., Babudieri,S., Mannu,F. and
Fadda,G. (1999) Identification of HIV patients with active pulmonary tuberculosis using urine
based polymerase chain reaction assay. Thorax, 54, 145-146.

Kafwabulula,M., Ahmed,K., Nagatake,T., Gotoh,J., Mitarai,S., Oizumi,K. and Zumla,A. (2002)
Evaluation of PCR-based methods for the diagnosis of tuberculosis by identification of
mycobacterial DNA in urine samples. Int.J.Tuberc.Lung Dis., 6, 732-737.

Sechi,L.A., Pinna,M.P., Sanna,A., Pirina,P., Ginesu,F., Saba,F., Aceti,A., Turrini,F., Zanetti,S.
and Fadda,G. (1997) Detection of Mycobacterium tuberculosis by PCR analysis of urine and
other clinical samples from AIDS and non-HIV-infected patients. Mol.Cell Probes, 11, 281-285.

Torrea,G., Van de,P.P., Ouedraogo,M., Zougba,A., Sawadogo,A., Dingtoumda,B., Diallo,B.,
Defer,M.C., Sombie,l., Zanetti,S. et al. (2005) PCR-based detection of the Mycobacterium
tuberculosis complex in urine of HIV-infected and uninfected pulmonary and extrapulmonary
tuberculosis patients in Burkina Faso. J.Med Microbiol., 54, 39-44.

j.huggett@ucl.ac.uk




sensitivity ranges from 27-100%,

specificity was ~98%




real time RT-PCR real time PCR

Sample

Extract RNA @
Sample

RNA Extract DNA @
Generate cDNA @ DNA

cDNA Measure DNA by
Real time PCR

Measure cDNA by
Real time PCR Result

Result

Huggett, J., K. Dheda, S. Bustin, and A. Zumla. 2005. Real-
time RT-PCR normalisation; strategies and considerations.
Genes Immun 6:279-284.

j.huggett@ucl.ac.uk
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Cycling & FAMSvhr (Page 10
F=0.99730

F2=0.99350

h=-3.435

B=33.770

Efficiency=0.95

-

i e
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Concertration

Threshold

Mycobacterium specific PCR
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20 urine samples (some from TB patients)

*DNA extracted from 750 ul using Qiamp Ultrasens
(Qiagen)

j.huggett@ucl.ac.uk




Threshald
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Morm. Fluara.
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40 Cycle
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Sample Richard Tedder:
“you are starting to

Extract DNA \ﬂ/ realise that these
procedures have a
DNA beginning, a middle and

Measure DNA by @ an end”

Real time PCR

Result

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

j.huggett@ucl.ac.uk




Final thought

Role of real time PCR In infectious disease diagnosis In the
developing world

Research letters

{3 Whole blood versus plasma spots for measurement of HIV-1 viral load in
HIV-infected African patients
Patar Mwaba, Sharon Cassol, Andrew Nunn, Rick Filon, Chifumbe Chintu, Michalis fanes, Alimuddin Zumia

THE LAMCET = Vol 262 + 20027 Decemnber, 2003 « www thelancet.com
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