


Understanding Emerging
and Re-emerging

Infectious Diseases





Understanding Emerging
and Re-emerging

Infectious Diseases

Suparna Dugal
Associate Professor,

Department of Microbiology,
Sophia College, Mumbai.

Jyoti Mantri
Associate Professor,

Department of Microbiology,
Sophia College, Mumbai.

ISO 9001:2008 CERTIFIED



© Authors
No part of this publication may be reproduced, stored in a retrieval system, or transmitted in any form or by any
means, electronic, mechanical, photocopying, recording and/or otherwise without the prior written permission of
the authors and the publisher.

First Edition : 2018

Published by : Mrs. Meena Pandey for Himalaya Publishing House Pvt. Ltd.,
“Ramdoot”, Dr. Bhalerao Marg, Girgaon, Mumbai - 400 004.
Phone: 022-23860170, 23863863; Fax: 022-23877178
E-mail: himpub@vsnl.com; Website: www.himpub.com

Branch Offices :

New Delhi : “Pooja Apartments”, 4-B, Murari Lal Street, Ansari Road, Darya Ganj, New Delhi - 110 002.
Phone: 011-23270392, 23278631; Fax: 011-23256286

Nagpur : Kundanlal Chandak Industrial Estate, Ghat Road, Nagpur - 440 018.
Phone: 0712-2738731, 3296733; Telefax: 0712-2721216

Bengaluru : Plot No. 91-33, 2nd Main Road, Seshadripuram, Behind Nataraja Theatre,
Bengaluru - 560 020. Phone: 080-41138821; Mobile: 09379847017, 09379847005

Hyderabad : No. 3-4-184, Lingampally, Besides Raghavendra Swamy Matham, Kachiguda,
Hyderabad - 500 027. Phone: 040-27560041, 27550139

Chennai : New No. 48/2, Old No. 28/2, Ground Floor, Sarangapani Street, T. Nagar,
Chennai - 600 012. Mobile: 09380460419

Pune : “Laksha” Apartment, First Floor, No. 527, Mehunpura,
Shaniwarpeth (Near Prabhat Theatre), Pune - 411 030.
Phone: 020-24496323, 24496333; Mobile: 09370579333

Lucknow : House No. 731, Shekhupura Colony, Near B.D. Convent School, Aliganj,
Lucknow - 226 022. Phone: 0522-4012353; Mobile: 09307501549

Ahmedabad : 114, “SHAIL”, 1st Floor, Opp. Madhu Sudan House, C.G. Road, Navrang Pura,
Ahmedabad - 380 009. Phone: 079-26560126; Mobile: 09377088847

Ernakulam : 39/176 (New No. 60/251), 1st Floor, Karikkamuri Road, Ernakulam,
Kochi - 682 011. Phone: 0484-2378012, 2378016; Mobile: 09387122121

Bhubaneswar : Plot No. 214/1342, Budheswari Colony, Behind Durga Mandap,
Bhubaneswar - 751 006. Phone: 0674-2575129; Mobile: 09338746007

Kolkata : 108/4, Beliaghata Main Road, Near ID Hospital, Opp. SBI Bank,
Kolkata - 700 010. Phone: 033-32449649; Mobile: 07439040301

DTP by : Rakhi

Printed at : M/s. Aditya Offset Process (I) Pvt. Ltd., Hyderabad. On behalf of HPH.



DEDICATED
TO

OUR PARENTS





PREFACE

This book is unique in focusing on emerging and re-emerging diseases as it relates to and
threatens all the countries of the world. The problem of emerging and re-emerging diseases knows
no boundaries. Lethal microbes of all kinds can move among people and animals, from one country
to another—without notice. The problem is clearly severe in developing countries where there is
overcrowding, limited drug availability and general ignorance among people. With travel encouraging
the transport of microbes, the information in this book will have wide-sweeping benefit, not only for
India but also for the world at large. Surveillance and prevention of emerging diseases needs
attention on a worldwide basis. Improving antibiotic use requires a global effort. One hopes that
bringing an organized focus to the problem will help efforts to improve knowledge and encourage
research. It should also help in inculcating practices to reduce spread of emerging infections and
prevent development of resistant ones across the globe. What is needed is a clear idea of the
magnitude of the problem and what efforts can be made to address it. Our book plans to provide a
comprehensive account of the causes of a rise in emerging and re-emerging diseases and proceeds to
discuss the pathogens responsible for the same. The diseases discussed include emerging and re-
emerging diseases as per the World Health Organization list published in 2015 and also those most
prevalent in Asian countries. Different surveillance strategies and Government initiatives to win the
battle over these pathogens is discussed in the last chapter.

To understand the challenges posed by Emerging and re-emerging diseases a broader view of
microbiology is necessary, one that builds on the approaches of the past, but addresses the problems
of the present and of the future. The curriculum for microbiology keeps on changing to keep pace
with evolving microbes. Microbiology is no longer taught as a separate discipline, but is integrated
with pathology, immunology and clinical studies. However, a basic text that includes all the above
disciplines is necessary. We hope this book gives medical and microbiology students an exciting,
readable and informative insight of the threat posed by emerging and re-emerging pathogens and
the human initiatives to combat these pathogens. It is important to remember, microbes have no
geographic preference— they can cause deadly infectious diseases in countries throughout the world.
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ossilised remains of algae bear witness to the fact that microbes were probably the first to
inhabit our planet, long before man made his first appearance [Fig. 1.1]. The remarkable
ability of microbes to thrive even in the harshest of conditions has made them our tiniest

and yet the strongest of adversaries. They develop strategies to invade our body and we fight them.
They then change their genes, produce new variants, and challenge us to fight back using newer ways.

Photo: Pixabay

Fig. 1.1: Fossil stromatolites: formed by microbial mats. Stromatolites are layered structures formed in shallow
water by the trapping, binding and cementation of sedimentary grains by bio films of microorganisms, especially

cyanobacteria. They include some of the most ancient records of life on Earth.

Dr. Joshua Lederberg has rightly said, “The future of humanity and microbes will likely unfold as
episodes of a suspense thriller that could be titled Our Wits versus Their Genes.” We can never adapt
through our own genes as quickly as they can - so we must use our wits to find other ways.

In the beginning of the last century, we started developing drugs to vanquish our age-old
enemies- tuberculosis, plague, leprosy and smallpox. However, eliminating these old scourges did not
mean our battle with these tiny life forms had succeeded, for new diseases arose. As the Hydra
in Greek mythology whose one head if cut off, could give rise to two new ones, newer illnesses began
to emerge.
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In recent years, India has reported a dramatic entry of diseases that were not witnessed earlier.
Are these new diseases? Or had they gone previously undetected simply due to our poor understanding
and lack of suitable diagnostic techniques? Did these diseases arise due to the rapidly changing
lifestyle and globalization of our country? Moreover, do they herald a frightening new scenario where
in we have met our true nemesis?

This alarming trend of emerging and re-emerging diseases is seen not only in India but has also
been reported across the world. Cases of AIDS, multiple drug resistant TB, and Ebola have bought this
disturbing trend to the forefront.

In the 1980s, when HIV made its first appearance, it was unfathomable that a virus could cripple
the very system responsible for protecting the human body, leaving it defenceless against a myriad of
alien microbial attacks. Communities of vibrant and healthy people were lost to AIDS-a syndrome that
was never seen nor heard of before. As new diseases began to emerge, people found that bacteria and
viruses had acquired a novel property – of being able to cross species. Today a large number of new
diseases are zoonotic in origin, that is, they are of animal origin and have crossed the species barrier to
infect humans.

BOX 1.1

The Human Immunodeficiency Virus (HIV)

BOX 1.1

INTERESTING FACTS

In 1999, an International team of researchers reported that they had discovered the origins of HIV-1,
the predominant strain of HIV, in the developed world. According to the AIDS Institute, a sub-species
of chimpanzees native to West equatorial Africa were the original source. It is thought that HIV-1 was
introduced into human population when hunters became exposed to infected blood.

Photos: Pixabay
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One of the best examples of this is the avian influenza virus that has its origins in the countryside
of China. Here poultry farming and pig farming are done in the same cramped areas, which provide an
ideal environment for the influenza viruses to breed, mutate, acquire deadly new forms and cross
species. Another form of emergence is the development of a more virulent and resistant variety of the
same microbe, which we had earlier encountered and thought to have conquered. A classic example of
this is MDR-Tuberculosis and XDR-Tuberculosis that are the most deadly form of tuberculosis to
emerge.

With global travel, the emergence of diseases in parts of the world that were hitherto unaffected
is also rampant. To cite an example, Ebola- a disease restricted to African regions has now been
disseminated in various parts of the world.

So how would one define an emerging disease? Moreover, what are re-emerging diseases? Well,
simply put, emerging infectious diseases are those new diseases that have never been recognized
before, like severe acute respiratory syndrome (SARS) and H5N1 infection. Over thirty new infectious
agents have been detected worldwide in the last three decades; sixty per cent of these are of zoonotic
origin, and more than two-thirds of these have originated in wildlife. Re-emerging diseases are those
that have been around for decades or centuries, but have come back in a different form (usually a
resistant one) or in a different geographical location. Examples of these diseases include, ebola
haemorrhagic fever, marburg haemorrhagic fever, multiple drug resistant tuberculosis and vancomycin
resistant enterococcal infections.

A meeting of a panel of scientists and public health experts was convened by the World Health
Organization (WHO) in Geneva on 10th December 2015 to prioritize the top five to ten emerging
pathogens likely to cause severe outbreaks in the near future, and for which few or no medical
countermeasures exist. These diseases provide the basis for work on the WHO blueprint for research
and development (R&D) and preparedness to help control potential future outbreaks.

The initial list of disease priorities needing ‘urgent’ R&D attention comprised Crimean Congo
Hemorrhagic Fever, Ebola Virus Disease and Marburg, Lassa Fever, MERS and SARS corona virus
diseases, Nipah and Rift Valley fever. The list is to be reviewed annually or when new diseases emerge.

Three other diseases were designated as 'serious', requiring action by the WHO to promote R&D as
soon as possible; these were chikungunya, severe fever with thrombocytopaenia syndrome, and Zika.

Emerging infectious diseases account for 26 per cent of annual deaths worldwide. Nearly 30 per
cent of 1.49 billion disability-adjusted life years (DALYs) are lost every year to diseases of infectious
origin. The most affected by these infectious diseases are those people who live in the developing
countries like India. Poor sanitation, contaminated food, inadequate personal hygiene, or access to safe
water and lack of basic health services- conditions common to large parts of India are to be blamed for
this.

In India, the most important diseases which have made their appearance lately and left a mark
include dengue, chikungunya, swine influenza, avian influenza, leptospirosis, Japanese encephalitis,
vancomycin resistant enterococci and drug resistant tuberculosis. We shall discuss these diseases in
detail in the following chapters.
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