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‘Introduction of new effective TB vaccines will be an essential component of any 

strategy to eliminate TB by 2050. New TB vaccines to prevent childhood and adult 

forms of TB, to reduce TB in person co-infected with HIV and to shorten drug 

treatment regimens will fundamentally alter our approach to TB control.’

Strategic Plan of the Stop TB Partnership Working Group on New TB Vaccines 

2006–2015

Paths – Lisbet Fernández
Installation on a traffi c circle

30 sculptures/terracotta

‘If you have built castles in the air, your work 

need not be lost; that is where they should be. 

Now put the foundations under them.’

Walden; or Life in the Woods (Essay) 
– Henry David Thoreau
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Lisbet Fernández
Camagüey, Cuba

Lisbet Fernández paints big format portraits with children as her central subject.

The Myto Gallery exhibited her collection entitled ‘Con los ojos abiertos’, which brings 

together her latest works, consisting of fi ve life-size pieces about children, made of 

clay and located in different contexts.

She participated in the exhibition ‘Escultura Transeúnte’ (Street Sculpture), organized 

by CODEMA in 2005 and in the exhibition ‘Doble Blanco’, collateral to the 9th Havana 

Biennale, together with artists Alain Pino, Iván and Yoán Capote.
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Th e Editors indicate in the title of the book, that creative tuberculosis (TB) 
vaccine research is in the realm of science as well as art. Th is aspect is further 
emphasized by attaching one artwork to each of the chapters. My perception 
of this approach is, that the art images perhaps refl ect the challenges felt by 
the scientists when endeavouring to invent and develop eff ective means for 
alleviating the suff ering which TB still imposes on mankind. Reference to 
art may also imply, that researchers need to complement rational scientifi c 
design and interpretation with some degree of intuitive guesswork. Moreover, 
the inspiration for the presented art images might refl ect the human impact 
of this devastating disease on the mainly socio-economically underprivileged 
individuals and populations of the world. Integrating art to a book, appears to 
be uniquely original for a monograph of any scientifi c discipline. Hence, the 
Editors deserve to be praised not only for adopting this format, but also for 
attracting artists who felt inspired by the associations with TB and for suitably 
matching their images with the respective scientifi c chapters.

Despite extensive research eff orts and major advances, current knowledge of 
the fundamental mechanisms of host resistance against TB retains a number 
of gaps and paradoxes. In such circumstances, the procedures currently used 
for controlling the disease are still failing to reduce its enormous impact on 
global health. Hence, it is pertinent to quote Maurice Leff ord, who wrote in 
1974, that ‘much as one might wish otherwise, the drop in the prevalence in 
TB is not attributable to the undoubted scientifi c contributions (pasteurization 
of milk, immunization, chemotherapy), but was a consequence of improved 
socio-economic conditions’. Th e continued validity of this statement is apparent 
from the striking disparity in TB prevalence between countries and also between 
communities within the same country, with disparate levels of marginalization 
and poverty. Taking this into account, the research strategies aimed at TB control 

Foreword
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viii Foreword

need to take into consideration their scope for implementation to populations 
living in poor socio-economic conditions. One may quote as a striking example 
of this problem the case of chemotherapy of TB, which is extremely successful 
under controlled trial conditions, but suff ering from poor compliance—due 
to the need for protracted (at least six months) treatment—in poor countries 
with the highest disease incidence. Th e complexity of the socio-economic, 
geographical, and environmental aspects are being discussed in this book by 
Graham AW Rook (Chapter 28), pointing out how environmental mycobacteria 
cause resistance to TB and may wipe off  any additional protection following 
vaccination. He also elaborates how elevated levels of Th 2 cytokines (mainly 
IL-4 and TGF-β), due to helminthic infections and a high bacterial infection 
load in overcrowded accommodation, may aff ect resistance to natural infection 
and perhaps also to vaccination. Hence, he poses the question whether ‘we 
might need to consider diff erent types of vaccine for diff erent populations and 
environments’.

Vaccination against infectious diseases has been credited with the highest 
merits for achieving their global elimination in an effi  cient and cost-eff ective 
manner. Th erefore, vaccine development has attracted a predominant share 
of current funding for TB research from both governmental and charitable 
sources. While the emphasis is on moving novel TB vaccines and regimens (e.g. 
prime-boost) to the stage of evaluation in human trials, our understanding of 
the immunobiology of TB retained a number of unresolved paradoxes. Th ese 
can be listed as follows: a) It is generally assumed that protection against TB 
is mediated by IFNγ, produced predominantly by Th 1 lymphocytes; however, 
patients with active TB have abundant IFNγ production and recombinant IFNγ 
has not been therapeutic; b) Natural infection and all vaccine-imparted host 
resistance drives the dividing tubercle bacilli (MTB) into latency, from which 
they have the capacity to reactivate at a later stage. In contrast, vaccines which 
had been successful in eradicating other infectious diseases (e.g. smallpox, 
polio) impart sterile immunity; c) About 95 per cent of the human population 
is naturally resistant to reactivated dormant infection and therefore vaccination 
needs to target the 5 per cent susceptible individuals. However, the stimuli 
which lead to reactivation in otherwise healthy young individuals (the bulk of 
adult TB), and the mechanisms of their action, remain virtually unknown. 

Slow advance in the knowledge about the above-listed fundamental issues 
makes it diffi  cult to design the structure, delivery, and potency testing for the 
intended ‘better than BCG’ novel vaccines. Th e lack of satisfactory knowledge 
may have led the editors of this book to relegate TB vaccine development in the 
title to the realms of both ‘art’ and science. Th e reference to art may imply that the 
researchers in this fi eld needed to engage a certain deal of guesswork in addition 
to rational scientifi c design. While intuitive judgement is benefi cial for exploratory 
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ixForeword

research, and has led to a number of major discoveries, its use for translating 
projects to evaluation in human trials is of further ethical concern. Th e tendency 
to move fast is understandable, however, as a refl ection of the endeavours to meet 
targets for improving TB control, set by the Global Plan to Stop TB 2006–2015 
(Chapter 1). Although this chapter was able to quote exactly what is the gap in 
the funding (US$2.5 billion) to achieve the TB control measures, it seems to be 
beyond reach to make promises for an eff ective prophylactic vaccine with any 
degree of confi dence. On the whole, the chapter has given a clearer explanation 
of the notion of ‘sustainable development’ for TB control than to the notion of 
‘sustainable science’. Nevertheless, it is gratifying that priority funding and due 
attention to the importance of the regulatory requirements (Chapter 24) have 
succeeded in moving this fi eld to a number of currently ongoing clinical trials. 

Th is book contains updated chapters from the participants of the ‘International 
Workshop on Tuberculosis Vaccines’ in Varadero, Cuba in 2007 and chapters from 
other authors, complementary to the general theme. Chapter 9 on the history 
of BCG vaccination highlighted a number of intriguing aspects. One of them is 
that revaccination with BCG in human trials showed no benefi ts or was at least 
not consistent. Th is outcome is of concern especially when considering that the 
‘BCG prime/subunit boost’ vaccination strategy is currently one of the favoured 
strategies for improved vaccination. As the latter concept was supported by results 
in experimental animal models, there is a need for confi rmation from human 
trials that boosting improves protection. Th ere is a striking contrast between 
the original protracted period of attenuation (combined with safety testing) of 
BCG and the fascinating range of new variant strains of BCG and a remarkable 
list of new attenuated strains of MTB, generated by genetic manipulation 
(Chapter 13). Th us, BCG has been improved by the introduction of cytokine 
genes (IL-2, GM-CSF or IFN-γ, IL-18), or by the insertion of RD1 coded and 
other antigens. Enhanced CD8 responses were stimulated by a variant BCG— 
secreting listeriolysin in an acidifi ed environment—achieved by defective urease 
production. A number of auxotroph mutants of MTB, for example, defective 
in pantothenate synthesis, were shown to be highly attenuated but not more 
protective than BCG. Superior protection was reported following the deletion 
of transcription factors (e.g. PhoP) or by the inactivation of the secA2 gene, 
resulting in increased apoptosis of macrophages.

DNA vaccines (Chapter 15) have been reviewed from the point of view of both 
basic immunology and practical vaccination, mostly from the 2006–8 period, 
when the number of publications doubled to a total of almost 500 papers. Further 
advances were achieved in transfection and expression effi  cacy by electroporation 
or cationic lipid adjuvants and by using plasmids with optimized codon usage. 
Immunogenicity has been increased by the co-administration of plasmids encoding 
co-stimulatory molecules (CD80/CD86) or adjuvant cytokines (GM-CSF or IL-
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12). Th e authors consider the best option is to combine DNA coding for a fusion 
protein or poly-epitope with BCG, although the sequence in which they are best 
to be applied is a matter of debate. ‘Th erapeutic’ DNA vaccination following 
MTB infection produced contradictory results, but promising experimental data 
were obtained using DNA vaccines as an adjunct to chemotherapy. Despite the 
expansion of research in mice, guinea pigs, and non-human primates, DNA 
vaccines have not advanced into clinical trials so far.

Considering the strong tropism of TB for the lungs, better understanding 
of the organ-specifi c mechanisms of protection are highly topical (Chapter 
16). Alveolar macrophages appear to be the fi rst and most predominant to 
be infected, while ineff ective (to the pathogen’s advantage) in activating naïve 
T cells. Th at role falls to dendritic cells, acting locally, rather than following 
migration to draining lymph nodes. Homing of immune eff ector cells to the 
lungs is necessary for eff ective protection against the aerosol infection. Th erefore, 
intranasal (i.n.) vaccination could in principle have an advantage over sub- or 
intra-cutaneous vaccine delivery. It appears that i.n. vaccination eff ectively 
stimulates particularly the airway luminal CD8 T cells more persistently than 
parenteral immunization. However, operational limitations on effi  cient antigen 
delivery and concerns about safety against excessive infl ammatory reactions 
in the lungs (1) remains unresolved. Overall, i.n. vaccination is favoured as 
a booster route following BCG priming. Both protein and DNA boosting 
were tried using a number of adjuvants (DDA/MPL, DD/ISCOMs, LTK63 or 
ASO2A). Perhaps the favoured i.n. delivery has been the use of replication-
defective viral vectors (mostly modifi ed Vaccinia virus-MVA and replication-
defi cient human type 5 adenovirus-Ad5). Th ey possess natural tropism to the 
respiratory mucosal epithelium and thus can induce high levels of transgene 
product, although pre-existing antibody levels against and their production 
following vaccination are a notable limitation.

Th erapeutic vaccination, presented in Chapter 19, deals with the immunization 
of healthy PPD+ve, BCG non-vaccinated individuals (i.e. with latent TB 
infection) by polyantigenic extract (RUTI) in conjunction with isoniazide 
chemoprophylaxis. Th is combined chemo- and immunotherapy, targeting 
dividing and persister bacilli respectively, aims to eliminate or reduce the rate at 
which they can reactivate into active disease. Th is is an important objective for 
the global control of TB, considering that one-third of the world’s population 
harbours MTB in an asymptomatic, latent form, which retains a lifelong risk 
of future disease. Cardona supports the rationale for the combined therapy 
by his ‘dynamic hypothesis’, envisaging constant endogenous reactivation and 
reinfection by tubercle bacilli. He argues that dormant MTB pass from foamy 
macrophages in the periphery of lung granulomas into the lung alveoli and 
then by alveolar fl uid into the upper bronchi and, aft er being swallowed, into 
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the stomach. His hypothesis is contrary to the more established concept that 
reactivation originates from secondary foci of the lungs to which they are 
haematogenically disseminated during the early stages of TB infection.

Control of TB in cattle is governed by statutory obligations and, due to the 
failure of existing measures, vaccine development is supported as a priority in 
the UK. Chapter 20 reviews the progress made in the formulation of vaccine 
candidates and in the necessary testing of protective effi  cacy as well as for 
distinguishing between vaccinated and infected cattle. As for humans, the 
strategies mostly involved improving on BCG by prime-boost regimens, rather 
than replacing it. Using the same or similar antigen subunits, either in DNA 
or protein formulation it has been benefi cial, that potency could be tested by 
naturally transmitted challenge. Consequently, important advances have been 
made in the testing of potency, using a range of cytokine based assays, which 
seem to deserve to be translated to corresponding studies in humans.

Th is book highlights the fundamental immunobiology of vaccination against 
TB and the rationale for the favoured regimens of delivery of the novel 
genetically constructed subunit vaccines. It is accepted knowledge that T cell 
immunity can sustain MTB organisms in their latent phase in about 95 per 
cent of infected humans. Th e unresolved question remains, however. Why 
does this protection fail in about 5 per cent of the infected population? Both 
genetic factors and some special ‘reactivation environment’ probably play a 
role. Without understanding the mechanisms which operate in the minority 
of reactivation susceptible subjects, vaccination is being developed on the 
basis of evaluation of protection in the population as a whole. Hence there is 
a possibility, that the vaccine can miss out on correcting some critical defects 
aff ecting the prospective disease-vulnerable subjects. 

Future research needs to focus on immunological markers in latently infected 
subjects, which are predictive of reactivation risk. Such markers could possibly 
be found in HIV-infected subjects. Testing of cultured ELISPOT responses 
(central memory) for IFNγ, IL-17, and TNFα (protection markers) and IL-4 and 
FoxP3 (failure markers) production could be better than the ex vivo assay. Th e 
phenotype of the protective T cell population, expected to be CD45RO/CD62L 
and corresponding RT-PCR analysis, could also be performed. Encouraging 
results of vaccine potency testing were reported in cattle, segregated into 
‘protected’ and ‘failure’ groups on the basis of the outcome following virulent 
challenge (Chapter 20). An alternative exploratory approach could be to measure 
the capacity for relapse of MTB growth from latently infected macrophages, 
induced by incubation in the presence of hydrocortisone or anti-TNF.

To conclude, the list of current research activities in the short- and medium-
term future—supported by the Global Plan to Stop TB 2006–2015—has been 
summarized in Chapter 26. Th e strategies fall into three categories, aimed 
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 1 Tree JA, Williams AQ, Clark S, Hall G, Marsh PD, and Ivanyi J. Intranasal BCG vaccine 
dosage needs balancing between protection and lung pathology. Clin Exp Immunol, 2004; 
138: 405-9.

 2 Reljic R and Ivanyi J. A case for passive immunoprophylaxis against tuberculosis. Lancet 
Infectious Diseases, 2006; 6: 813-18.

❒  References

at: 1) uninfected newborns by a vaccine which leads to sterile immunity (i.e. 
fundamentally diff erent from BCG), thus abolishing the risk of reactivation; 
2) all latently infected individuals by a vaccine, diminishing their reactivation 
rate; and, 3) potentially immunocompromised (e.g. HIV infected or TNFα 
treated) individuals, combining chemo- and immunotherapy. In this latter 
instance, passive vaccination may also be considered (2).

Juraj Ivanyi

Prelims.indd   xii 9/6/2010   1:31:15 PM



Kuala Kangsar from the 
Perak River 2002 – Mansor Ghazalli
Water Colour

(36 x 30 cm)

‘For the sake of goodness and love, man shall 

let death have no sovereignty over his thoughts’

The Magic Mountain (Novel) – Thomas Mann

We can allow the TB epidemic to become more lethal or we can act now to prevent 

the death and suffering caused by the disease
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Mansor Ghazalli
 

Mansor Ghazalli was considered by many as one of the top water colour artist in Malaysia. 

His paintings are displayed in most major art galleries in Malaysia, and during his lifetime, has 

participated in many exhibitions all around the world. He paints out of love for art, and less for 

fame and monetary returns. Experts have considered his work a well-kept secret amongst art 

lovers and collectors.
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Recently in 2009, the world was very much focused on the outbreak of the 
‘swine fl u’ in Mexico and elsewhere. While it has nothing to do with tuberculosis 
per se, it does illustrate how vulnerable a situation can be when an epidemic 
occurs.

Under those circumstances, what can be better than to have readily accessible 
the most updated book at hand so as to facilitate a more informed decision-
making.  Th is is one of the main aims of the book—to act as a comprehensive 
reference source for the various TB-related organizations and institutions 
globally. Th e book is also relevant to students and scientists who are involved 
in TB vaccine development. 

Indeed, herein lies the unique feature of this book: it recognizes the con-
tributions from other non-science disciplines, and as far as possible attempts 
to integrate them together. It is hoped that this will make the message related 
to the control of the disease comprehensive and far reaching.

Lastly, I would like to take this opportunity to thank and congratulate all the 
contributors and editors, as well as the publisher for making the book possible. 
In particular, I would like to thank Dr Concepcion Campa, Director of Finlay 
Institute in Havana, for her encouragement to closely collaborating with the 
Universiti Sains Malaysia in initiating this invaluable project.

Dzulkifl i Abdul Razak

Preface I
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Tuberculosis is a devastating disease whose control needs the interaction, 
collaboration, and integration at the international level of all concerned. One 
of the key factors in the control of TB is the development of an effi  cacious 
vaccine.

Th is book has as its main objective the dissemination of knowledge related 
to the development of new vaccines against TB and to include the more recent 
advances in the diff erent aspects connected to this topic.

Th e authors of the diff erent chapters represent a group of the more important 
authorities in this fi eld who generously joined this project, giving their eff ort, 
knowledge, experience, and valuable time.

Th e illustrations in the book represent the work of artists from diff erent 
parts of the world committed to the fi ght against TB. Th ey amplify the scope, 
message, and impact of the book, incorporating in a symbolic way the interaction 
between scientists and artists in the pursuit of an altruistic common goal.

Th is book is a non-profi t initiative and will be freely distributed to research 
institutions, universities and organizations involved with the control of TB and 
the development of new vaccines against this disease.

Th is book is a promising example that international collaboration is possible 
in the fi ght against diseases.

Dr Concepción Campa

Preface II
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Art is as old as the human species. Th ere are as many artistic legacies as humans 
have ways of expressing their aspirations and needs. Th e relationship between 
art and science is not unconnected to this fact—it is as ancient as humankind. 
Many are the scientists and researchers who, more or less successfully, have 
made their way into the world of art; and on their canvases an equal or greater 
number of artists have dealt with subjects related to advances in the fi eld of 
science, or have suff ered from a disease.

Although it may seem a paradox, epidemics and the most debilitating diseases 
have always had their artistic counterparts. Numerous scientifi c works resorted 
to visual images to illustrate medical procedures, as well as plant and animal 
species that contribute to their cure, or on the contrary, cause them. Whether 
they are originals or reproductions, these works today are not only a source 
of knowledge for researchers, but also visual identity references of the most 
important cultures and artistic styles of humanity; for example, drawings made 
by the Italian Renaissance artists enhanced the understanding of the human 
body and its vital functions to achieve works of art that are identifi able with 
the modern ideal of human beauty.

Th is artistic interest is also presented in this book; the result of prolonged 
and conscientious investigation with respect to the scourge of TB in our 
contemporary societies; its scientifi c character does not disengage it from those 
visual art expressions, as a way of complementing its essential scientifi c contents. 
Th e particular manner in which art makes one see and conceptualize the most 
dissimilar aspects of the objective and subjective reality, turns it into an active 
and perpetual persuasion factor and, therefore, into an aid of any behaviour or 
research directed towards human physical and spiritual improvement.

Th e editors of this scientifi c endeavour have understood the perpetual yet 
current conditions of this affl  iction and have appealed to a number of artists 

Art Preface
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in the most varied visual expressions (photography, fi ne arts, engraving, digital 
art, etc.) with the highly commendable purpose of giving the opportunity to 
the artists to join the fi ght against TB. Touching through their artworks and 
visions, diff erent aspects of the human and social problems associated with TB 
adds aesthetic value to this book. It is a social advocacy eff ort—not exempt 
from beauty—based on the most representative visual codes of today’s art. 
Th e new, more or less realistic and symbolic fi guration, expressionism and 
minimalism, are some of the codes used here as visual introductory sections to 
the chapters of the text. In its conception and shaping, the artists have resorted 
to both traditional and experimental techniques. Th e same has happened with 
the materials used—from canvas through photographic fi lm and even X-ray 
photographic plates. With these plates, very novel results have been achieved 
from an aesthetical point of view, especially due to its technological link with 
medical activity, which contributes additional conceptual relevance to the 
artistic representations. Lastly, the harmonious and inclusive character of the 
book’s design should be emphasized. Also, in agreement with the aesthetic and 
communicational values of the art selected for each chapter, the cover and back 
cover designs refl ect the optimism of any eff ort directed towards physical and, 
consequently, spiritual improvement of our species and the world we inhabit 
by resorting to a universal visual metaphor—the tree as a human lung.

We have no doubt that such visual depictions will favour better comprehension 
and attention to the battle, still being waged day-by-day, by science against 
TB and other diseases. Art at the service of science, as in other times, makes 
the need for a healthy species more imperative. In this case, subjectivity and 
objectivity complement each other, to provide testimony and warn about a 
reality that is not, and can never be, a topic unrelated to the most committed 
art of our times, because it aff ects human health.

Jorge R Bermúdez
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Th is non-profi t project is made possible by the great contributions from 
scientists and artists from around the world to address the scourge of TB. We 
are indeed privileged to be working with world renowned personalities in the 
arts and sciences, and are humbled by their dedication, generosity and patience. 
Th eir precious time and eff ort in ensuring the success of this project signify 
their readiness to contribute to a major problem of the world that primarily 
aff ects the underprivileged in underdeveloped nations. We hope their sincere 
contribution will make a diff erence to how we view and combat this disease. 
We are also aware that many others are willing to contribute to this project but 
are unable to do so due to time constraints. We hope this project will pave the 
way for future ‘editions’ of the book which will have additional contributions 
from other scientists and artists. It is also our intention to make each edition 
of the book freely available online. 

We would like to recognize the support provided by Universiti Sains 
Malaysia and Finlay Institute to this project. We acknowledge the fi nancial 
support of Universiti Sains Malaysia, and the excellent support and guidance 
of Penerbit USM. We are very grateful to the team at Oxford Fajar Sdn Bhd 
for their patience, professionalism, and enthusiasm for the publication of 
the book. Th anks are also due to all of our colleagues, friends, and relatives 
who encouraged and helped us in diff erent ways for the realization of this 
project.

Th e Editors

Acknowledgements
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eCTD  electronic common technical document
ELISA enzyme-linked immunosorbent assay
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xxvi Abbreviations

ELISPOT enzyme-linked immunosorbent spot
EMEA European Medicines Agency
EPI expanded programme on immunization 
ESAT Early Secreted Antigen Target
ESX ESAT-6 gene clusters 
EU the European Union 
EuPh European Pharmacopoeia

FCMTB  fragmented cells of MTB
FDA Food and Drug Administration 
FIA Freund’s incomplete adjuvant
FM foamy macrophages

GM-CSF granulocyte-macrophage colony-stimulating factor
GMO genetically modifi ed organism 

HBHA Heparin Binding Hemagglutinin Adhesin
HEW  Department of Health, Education, and Welfare 
HIV  human immunodefi ciency virus 
HSP60 60 kDa heat shock protein 

IACUC Institutional Animal Care and Use Committee
IDU intravenous drug users
IL-4 interleukin-4 receptor
ILI intracellular lipid inclusions
INH Isonicotinic Acid Hydrazide or isoniazid
IRB Institutional Review Board 
IU international units
IVIG intravenous immunoglobulin

LAM lipoarabinomannan
LB lipid bodies

mAbs monoclonal antibodies
ManLAM Mannose-capped Lipoarabinommanan
mce mammalian cell entry
MDG Millennium Development Goals 
MDR multidrug-resistant
MDR-TB  multidrug-resistant TB 
MeSH Medical Subject Headings
MHC major histocompatibility complex
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xxviiAbbreviations

MIRU Mycobacterial Interspersed Repetitive Unit
MTB  Mycobacterium tuberculosis 
MTBC MTB complex
MVA Modifi ed Vaccinia Ankara

NBAC National Bioethics Advisory Commission 

PAT polyacyltrealoses
PBMC peripheral blood mononuclear cell
PE Pro-Glu 
PGRS polymorphic glycine rich sequences 
PKS polyketide synthases
PMTCT Prevention of Mother to Child Transmission programme
PPD purifi ed protein derivative
proC proline

rpf resuscitation promoting factors

SATVI  South African TB Vaccine Initiative 
SCID severe combined immunodefi ciency
SL sulpholipids 
SNP single nucleotide polymorphism
SOM  Self Organizing Maps
SOP standard operating procedure
STCF short term culture fi ltrate

TB  tuberculosis
TCS PhoP/R two-component system
TGF-β transforming growth factor beta
TLR toll-like receptors
TPA tissue plasminogen activator 
TRC  Tuberculosis Research Centre
trpD tryptophan
TST Tuberculin Skin Tests 

UNAIDS  Joint United Nations Programme on HIV/AIDS
USM Universiti Sains Malaysia 

VCAM-1 vascular cell adhesion molecule-1
VSV  vesicular stomatitis virus
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xxviii Abbreviations

WHO  World Health Organization 
WMA World Medical Association

XDR extensively drug resistant
XDR-TB extensively drug-resistant TB 
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‘TB has been with us for too long….’ 

Dr Lee Jong-wook

The Deep – Alain Pino
Plexiglas and aluminium

(Variable dimensions)

‘When he woke up, the dinosaur was still there’

The Dinosaur (Short story) – Augusto Monterroso

Prelims.indd   xxix 9/6/2010   1:31:53 PM



Alain Pino
Camagüey, Cuba

 
Alain Pino studied at the Professional School of Art and at the Higher Institute of Art, both in Havana. 

He also attended the Workshop in the BAC in Boston.

He has held solo exhibitions and participated in group exhibitions since 1994. These exhibitions 

were held in Argentina, Belgium, Canada, Costa Rica, Cuba, France, Germany, Italy, Malaysia, Spain, 

and the United States.

His works are in the collections of the Abraham Art Foundation (Texas); Beth Rudin Dewoody (New 

York); the Diane and Igal Silber Collection (Florida); Free University of Brussels (Brussels); Fundación 

Antonio Pérez (Cuenca); Galerie Barbara Farber (Trets, Chateau Vallat); Galerie Pierre Hubert, Art 

in Public (Geneva); International Creative Management (New York); and the pARTs Photographic 

Arts (Minneapolis).

Prelims.indd   xxx 9/6/2010   1:31:54 PM



xxxi

Aharona Glatman-Freedman, MD/Clin. Associate Professor (1) New York 
Medical College, Valhalla, United States of America; (2) Global Public Health 
Master’s Program, New York University, United States of America.
� af1200@nyu.edu

Angel Cataldi, PhD/Coordinator of molecular biology of micro-organisms, 
Instituto de Biotecnologia, CNIA-INTA, Argentina.
� aacataldi@ciudad.com.ar

Angels Orcau, Responsible for the Tuberculosis Register, Epidemiology Ser-
vice, Public Health Agency of Barcelona, Spain
� aorcau@aspb.cat

Ann Williams, PhD/Scientifi c Leader, Health Protection Agency, Porton 
Down, United Kingdom.
� ann.rawkins@hpa.org.uk

Antonio Basilio de Miranda, PhD/Senior Scientist, Laboratory of Computa-
tional and Systems Biology, Oswaldo Cruz Institute, Fiocruz, Rio de Janeiro, 
Brazil.
� antonio@fi ocruz.br

Armando Acosta, Professor, PhD, Md/Director, Direction of Biotechnology, 
Instituto Finlay, Center for Research and Production of Human Vaccines, 
Havana, Cuba.
� aracosta2005@yahoo.es

Camille Locht, PhD/Research Director, Inserm, Institut Pasteur de Lille, France.
� camille.locht@pasteur-lille.fr

List of Authors

Prelims.indd   xxxi 9/6/2010   1:31:54 PM



xxxii List of Authors

Carlos Martín, Microbiology Professor, (1) Departamento de Microbiología 
Medicina Preventiva y Salud Pública, Facultad de Medicina, University of 
Zaragoza, Spain; (2) CIBER Enfermedades Respiratorias, Spain.
� carlos@unizar.es

Carolina Vergel Mehaff y, PhD, Mycobacteria Research Laboratories, 
Department of Microbiology, Immunology and Pathology, Colorado State 
University, Fort Collins, Colorado, United States of America.
� carolina.mehaff y@colostate.edu

Concepción Campa Huergo, PhD/President–General Director, Instituto 
Finlay, Center for Research and Production of Human Vaccines, Havana, 
Cuba.
� ccampa@fi nlay.edu.cu

Diana Aguilar Leon, MSc, PhD/Associate Researcher, Experimental Pathology 
Section, Department of Pathology, National Institute of Medical Sciences and 
Nutrition, Mexico.
� aguilarleon@hotmail.com

Dustin Meyer, Litigation Assistant, Natural Resources Defense Council, New 
York, United States of America.
� dustinwmeyer@gmail.com

Dzulkifl i Abdul Razak, PhD, Professor/Vice Chancellor, Universiti Sains 
Malaysia, Malaysia.
� dzulkifl irazak@hotmail.com

Elio Atenógenes Villaseñor García, Part-time Professor, PhD Student, Labo-
ratory of non Linear Dynamics, Mathematics Department, Faculty of Sciences; 
and Center for Complexity Sciences, National Autonomous University of Mex-
ico, Mexico.
� elio@www.dynamics.unam.edu

Fabiana Bigi, PhD/Coordinator of Functional Genomics Unit, Instituto de 
Biotecnologia, CNIA-INTA, Argentina.
� fb igi@cnia.inta.gov.ar

Graham AW Rook, BA, MB, BChir, MD, FSB/Professor of Medical 
Microbiology, University College London (UCL), United Kingdom.
� g.rook@ucl.ac.uk 

Gregory D Hussey, Professor/Director and Deputy Dean Research, Faculty of 
Sciences, Institute of Infectious Disease and Molecular Medicine, University of 
Cape Town, South Africa.
� gregory.hussey@uct.ac.za

Prelims.indd   xxxii 9/6/2010   1:31:54 PM



xxxiiiList of Authors

Hassan Mahomed, MBChB, MMed (Public Health)/Co-Director, South 
African TB Vaccine Initiative, Institute of Infectious Disease and Molecular 
Medicine; and School of Child and Adolescent Health, University of Cape 
Town, South Africa.
� hassan.mahomed@uct.ac.za

Hazel M Dockrell, BA (Mod), PhD, Professor of Immunology/Deputy Director 
(Research), Department of Infectious & Tropical Diseases, London School of 
Hygiene & Tropical Medicine, Keppel Street, London, United Kingdom.
� hazel.dockrell@lshtm.ac.uk

Helen McShane, FRCP PhD/Reader in Vaccinology, University of Oxford, 
United Kingdom.
� helen.mcshane@ndm.ox.ac.uk

Humberto Andrés Carrillo-Calvet, PhD in Mathematical Science, Professor/
Director of the Laboratory of non Linear Dynamics, Mathematics Department, 
Faculty of Sciences; and Center for Complexity Sciences, National Autonomous 
University of Mexico.
� carr@unam.mx

Irun R Cohen, Professor of Immunology, Emeritus, Department of Immun-
ology, Weizmann Institute of Sciences, Rehovot, Israel.
� irun.cohen@weizmann.ac.il

Jeanne Nelson, Researcher, (1) Epidemiology Service, Public Health Agency of 
Barcelona, Spain; (2) CIBER de Epidemiología y Salud Pública, Spain.
� jnelson@aspb.cat

Jes Dietrich, PhD/Senior Scientist, Department of Infectious Disease 
Immunology, Statens Serum Institute, Copenhagen, Denmark.
� JDI@ssi.dk

Jesūs Gonzalo-Asensio, PhD/Senior Research Fellow, Centro Nacional de 
Biotecnologia-CSIC, Spain.
� jagonzalo@cnb.csic.es

Jingyu Mu, PhD/Research Associate, Department of Pathology & Molecular 
Medicine, McMaster University, Canada.
� mujin@mcmaster.ca

Joan A Cayla, Head of Epidemiology Service, (1) Public Health Agency of 
Barcelona, Spain; (2) CIBER de Epidemiología y Salud Pública, Spain.
� jcayla@aspb.es

Prelims.indd   xxxiii 9/6/2010   1:31:54 PM



xxxiv List of Authors

Joan-Pau Millet, Researcher, (1) Epidemiology Service, Public Health Agency 
of Barcelona, Spain; (2) CIBER de Epidemiología y Salud Pública, Spain.
� jmillet@aspb.cat

Jorge R Bermúdez, PhD/Professor of Art and Communication, Faculty of 
Communication University of Havana, Cuba.
� pmsubirats@cubarte.cult.cu

José Luis Jiménez Andrade, MSc in Artifi cial Intelligence/Assistant Professor, 
Laboratory of non Linear Dynamics, Mathematics Department, Faculty of 
Sciences; and Center for Complexity Sciences, National Autonomous University 
of Mexico, Mexico.
� jlja@comunidad.unam.mx

Juraj Ivanyi, Professor (Hon), Immunology of Infectious Diseases, Clinical and 
Diagnostic Sciences Group, King’s College, London, United Kingdom.
� juraj.invanyi@kcl.ac.uk

Karen M Dobos, PhD/Assistant Professor, Mycobacteria Research Laborator-
ies, Department of Microbiology, Immunology and Pathology, Colorado State 
University, Fort Collins, Colorado, United States of America.
� karen.dobos-elder@colostate.edu

Kenneth Barry Walker, BSc, PhD/Principal Scientist, Immunology and 
Cellular Immunity Section, NIBSC (a centre of the HPA), Biotherapeutics 
Group, United Kingdom.
� barry.walker@nibsc.hpa.org.uk

Kris Huygen, PhD/Head of Program, Host-Pathogen Interactions, Service 
Immunology, O.D. Communicable and Infectious Diseases, Scientifi c Institute 
of Public Health, Brussels, Belgium.
� kris.huygen@iph.fgov.be

Lewellys F Barker, MD, MPH/Senior Medical Advisor, Aeras Global TB 
Vaccine Foundation, United States of America.
� lbarker@aeras.org

Mangalakumari Jeyanathan, PhD/Research Associate, Department of Path-
ology & Molecular Medicine, McMaster University, Canada.
� jeyanat@mcmaster.ca

Marcos Catanho, PhD, Laboratory for Functional Genomics and Bioinformat-
ics, Oswaldo Cruz Institute, Fiocruz, Rio de Janeiro, Brazil.
� mcatanho@fi ocruz.br

Prelims.indd   xxxiv 9/6/2010   1:31:54 PM



xxxvList of Authors

María Elena Sarmiento, PhD, MD, Professor/Head of Department, Depart-
ment of Molecular Biology, Instituto Finlay, Center for Research and Production 
of Human Vaccines, Havana, Cuba.
� aracosta2005@yahoo.es

María Laura Gennaro, MD/Associate Professor, Department of Medicine, 
Public Health Research Institute, UMDNJ, New Jersey Medical School, United 
States of America.
� gennarma@umdnj.edu

María Victoria Guzmán-Sánchez, PhD in Information Science, Professor/
Head of Information, Management Offi  ce, Instituto Finlay, Center for Research 
and Production of Human Vaccines, Havana, Cuba.
� mvguzman@fi nlay.edu.cu

Marta Romano, PhD, Program Host-Pathogen Interactions, Service 
Immunology, O.D. Communicable and Infectious Diseases, Scientifi c Institute 
of Public Health, Brussels, Belgium.
� marta.romano@wiv.isp.be

Martin Vordermeier, PhD/Senior Scientist, Veterinary Laboratories Agency, 
TB Research Group, United Kingdom.
� m.vordermeier@vla.defra.gsi.gov.uk

Mary E Edginton, MB, BCh, FFCH (SA), PhD, MSc (Med), DTM&H, DPH, 
DOH, DHSM/Chairperson of the Ethics Advisory Group, International Union 
against Tuberculosis and Lung Diseases. Previously Associate Professor, School 
of Public Health, University of the Witwatersrand, Johannesburg, South 
Africa.
� maryhodkinson@gmail.com

Michael J Brennan, PhD, Senior Advisor, Global Aff airs, Aeras Global TB 
Vaccine Foundation, United States of America.
� mbrennan@aeras.org

Michéle Tameris, MBChB/Clinical Manager, South African TB Vaccine 
Initiative, Institute of Infectious Disease and Molecular Medicine; and School 
of Child and Adolescent Health, University of Cape Town, South Africa.
� michele.tameris@uct.ac.za

Norazmi Mohd-Nor, PhD/Professor of Molecular Immunology, School of 
Health Sciences, Universiti Sains Malaysia, Malaysia.
� norazmi@kb.usm.my

Prelims.indd   xxxv 9/6/2010   1:31:54 PM



xxxvi List of Authors

Patricia García de Olalla, Responsible for the HIV/AIDS Register, (1) 
Epidemiology Service, Public Health Agency of Barcelona, Spain; (2) CIBER 
de Epidemiología y Salud Pública, Spain.
� polalla@aspb.cat

Patrick Joseph Brennan, PhD, University Distinguished Professor, Department 
of Microbiology, Immunology and Pathology, Colorado State University, Fort 
Collins, Colorado, United States of America.
� patrick.brennan@colostate.edu

Pere-Joan Cardona, MD, MsC, PhD, Professor/Head of Unit, (1) Unitat de 
Tuberculosi Experimental (UTE), Institut per a la Investigació en Ciències de 
la Sult Germans Trias I Pujol, Universitat Autònoma de Barcelona, Badalona, 
Catalonia, Spain; (2) CIBER Enfermedades Respiratorias, Instituto Carlos III, 
Palma de Mallorca, Spain.
� pjcardona.igtp.germanstrias@gencat.cat

Peri K Rosenstein, College of Liberal and Professional Studies, University of 
Pennsylvania, United States of America.
� peri.rosenstein@gmail.com

Rafael Hernández Gonzalez, MSc/Chairman of the Experimental Medicinal 
Department, National Institute of Medical Sciences and Nutrition, Mexico.
� rafael.hernandezg@quetzal.innsz.mx

Rogelio Hernandez Pando, MD, PhD/Chairman of the Experimental Pathology 
Section, Department of Pathology, National Institute of Medical Sciences and 
Nutrition, Mexico.
� rhdezpando@hotmail.com; rhpando@quetzal.innsz.mx

Sebastien Gagneux, PhD, Assistant Professor, Swiss Tropical and Public Health 
Institute, Switzerland.
� sebastien.gagneux@unibas.ch

Shajo Kunnath-Velayudhan, MBBS, MMST/Research Associate, Public 
Health Research Institute, UMDNJ, New Jersey Medical School, United States 
of America.
� kunnatvs@umdnj.edu

Timothy Mark Doherty, PhD/Professor and Coordinator for Research Strategy, 
Department of Infectious Disease Immunology, Statens Serum Institute, 
Copenhagen, Denmark.
� tmd@ssi.dk

Prelims.indd   xxxvi 9/6/2010   1:31:54 PM



xxxviiList of Authors

Uli Fruth, PhD/Scientist, World Health Organization, Initiative for Vaccine 
Research.
� fruthu@who.int

Vicente Martín, Professor, (1) University of León, Spain; (2) CIBER de 
Epidemiología y Salud Pública, Spain.
� vicente.martin@unileon.es

Vicki Chen, Princeton Project 55 Fellow, 2009–2010, Aeras Global TB Vaccine 
Foundation, United States of America.
� vchen@aeras.org

Willem Hanekom, MD, PhD/Co-Director, South African TB Vaccine Initiative, 
Institute of Infectious Disease and Molecular Medicine; and School of Child 
and Adolescent Health, University of Cape Town, South Africa.
� willem.hanekom@uct.ac.za

Zhou Xing, MD, PhD/Professor, Department of Pathology & Molecular 
Medicine, McMaster University, Canada.
� xingz@mcmaster.ca

Prelims.indd   xxxvii 9/6/2010   1:31:54 PM



Prelims.indd   xxxviii 9/6/2010   1:31:54 PM



xxxixContents

List of Contributors

Cover design
Ana Acosta Sarmiento

Jorge Armando R Subirats

Curators
Ana Acosta Sarmiento

Jorge Armando R Subirats
Uschi Entenmann

Artists

Agustín Bejarano
Aimeé Garcia

Alain Pino
Alexis Leiva Machado (Kcho)

Alfredo Sosa Bravo
Alicia Leal

Angel Ramírez
Anne Rook

Aziyadé Ruiz Vallejo
Christopher Püschner

Franklin Sotolongo

Ileana Mulet
Ivo Saglietti
Jo Dietrich
Juan Moreira
Katharine Honey
Lili Sarmiento
Lisbet Fernández
Mansor Ghazalli
Nelson Domínguez
Pedro Pablo Oliva
Stephen Williams

Prelims.indd   xxxix 9/6/2010   1:31:54 PM



xl List of Contributors

Other Contributors
Carmen Luisa Diaz

Claudia Acosta
Diana Lina Sánchez

Eloisa Le Riverant (translator)
Emigdio Leon

Enikartini Daud (translator)
INFORMM

School of Health Sciences, USM
Jo-Anne Tilnburn

Lucía González Ramos
Margarita Sarmiento
Monica Acosta
Noel Gonzalez Gotera
Norhissyam Yaakub
Oscar Llanes
Piedad Subirats
René Palenzuela
Yusimí Suarez Díaz

Prelims.indd   xl 9/6/2010   1:31:54 PM


	Untitled


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




