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Bioterrorism: A threat for which we are ill prepared

BENU DHAWAN, PRABHA DESIKAN-TRIVEDI, RAMA CHAUDHRY, PRATIBHA NARANG

ABSTRACT
Of the weapons of mass destruction, the biological ones are the
most feared and bioterrorism has become one of the most vicious
threats to civilized society in recent times. Biological weapons
have been sporadically used for centuries. Despite international
regulations, there has been a global re-emergence of the threat
of biological warfare. As many as 17 countries are suspected of
either including or developing biological agents in their weapons
programmes. In the past decade, a number of terrorist organi-
zations with access to bioweapons technology have emerged.
.Current surveillance systems may be inadequate to detect
biological attacks. The onset of illness is often delayed, thus the
timing and location of such an event may be extremely difficult
to identify. We are unfamiliar with most of the agents of
biological warfare and are ill-equipped to handle the conse-
quences of such an attack. In addition, there is no apparent
coherent policy to handle a biological terrorist incident. Given
the enormity of what is possible in the event of a biological attack,
we must be prepared to detect, diagnose, epidemiologically
characterize and respond appropriately to biological weapons.
Of the potential biological weapons, smallpox and anthrax pose
the greatest threats.
Natl Med J India 2001;14:225-30

INTRODUCTION
We have reached a moment in time when the entire history of
humanity is in danger of being wiped out by the misuse of mere
microorganisms. That man is capable of destroying man is indeed
a humbling thought.

Until recently, biological terrorism has been little discussed or
written about. However, events of the recent past make it impera-
tive that, in addition to meeting the continuing threat of new and
re-emerging infectious diseases, public health officials must also
prepare for the possible use of infectious agents as weapons by
terrorists to further personal or political agendas. Deliberate
disease or biological warfare is of real concern.

EMERGENCE OF BIOTERRORISM
Of all the weapons of mass destruction (nuclear, chemical and
biological), biological ones are the most feared. I Biological wea-
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pons have been referred to as the poor man's atomic bomb, as the
costs associated with a biological weapons programme are much
less than those for a nuclear weapons programme.'

The use of biological weapons has a long history. In the
fourteenth century, the Tartars reportedly catapulted bodies of
plague victims into the city of Kaffa.' During the French and
American Indian wars in American colonial days, it is said that the
British deliberately gave Indians blankets contaminated with
smallpox." During World War II, the Japanese tested biological
weapons on prisoners of war in China, killing more than lOOO.5
Though this infamous programme ceased with the end of the war,
the USA, Canada and the erstwhile Soviet Union expanded their
own programmes steadily.

Events in the past several years have raised awareness regard-
ing biological warfare. Bioterrorist attacks could have been caused
by less virulent organisms by dissident groups with limited access
to resources and sophisticated laboratories. The incident in Dal-
las, Oregon, USA in 1984 is such an example." Members of a
religious cult planned to infect residents with Salmonella on
election day to influence the results of county elections. To practice
for the attack, they contaminated salad bars at 10 restaurants with
Salmonella typhimurium on several occasions before the election.
In all, 751 persons who were working or eating at these restaurants
in Dallas, were infected with Salmonella typhimurium and pre-
sented with gastroenteritis. The implicated food items differed
from one restaurant to another. The investigation did not identify
any water supply, food item, supplier, or distributor common to all
affected restaurants. The link with the religious cult was estab-
lished during the investigations which found that a Salmonella
typhimurium strain found in a laboratory at the commune was the
same as that of the outbreak strain."

In 1995, the Japanese cult, Aum Shimrikyo, released the nerve
gas sarin in a Tokyo subway. 7 The cult also had in its arsenal large
quantities of nutrient media, botulinum toxin, anthrax cultures
and drone aircraft equipped with spray tanks. Members of this
group had travelled to Zaire in 1992 to obtain samples of the Ebola
virus for weapons development. The cult is intact and active today
with about 5000 adherents in Japan and branches in Russia,
Ukraine, Belarus and Kazakhstan.

In 1996, 12 of 45 laboratory staff at a large medical centre in
Texas developed a severe acute diarrhoeal illness. All reported
having eaten muffins or doughnuts placed in the staff break room.
Shigella dysenteriae type 2 was isolated in the stool of 8 of them.
Pulsed field gel electrophoresis showed that the isolates from a
stock strain of Shigella dysenteriae type 2 in the laboratory and a
strain isolated from an uneaten muffin were indistinguishable. A
portion of the laboratory's stock strain was also found to be
missing. It was concluded that the laboratory's stock culture was
used to contaminate the food."
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INTERNATIONAL REGULATIONS AGAINST
BIOLOGICAL WARFARE
The first international regulations against biological warfare
were declarations signed at the 1899 and 1907 Hague interna-
tional peace conferences, which called for prohibition of the use
of poison during wars." Later, the Geneva protocol of 1925
barred the use but not the possession of biological weapons. A
number of countries continued to develop and stockpile these
weapons.'? The Biological Weapons Convention (BWC) of
1972, however, unequivocally banned the production of all
microbial or other biological agents or toxins in quantities that
have no justification for prophylactic, protective or other peace-
ful purposes. 11-13It was assumed that all the nations that ratified
the convention terminated all research on offensive bioweapons
and destroyed existing stocks of the same. However, there is no
mechanism to verify this. In addition to these regulations, the
World Health Organization and the Pugwash conferences on
Science and World Affairs have actively addressed issues con-
cerning chemical and biological weapons since the 1950s, but
neither has the authority to effectively limit or stop the prolifera-
tion of biological weapons.IO•14

Despite efforts to improve the effectiveness of the BWC, the
reality is that the number of countries and organizations known or
suspected to have biological weapons has doubled since the
convention came into force in 1975.15As many as 17 countries are
suspected of either including or developing biological agents in
their offensive weapons programmes."

In 1992, President Boris Yeltsin acknowledged the existence
of a biological weapons programme in the Soviet Union," Further,
unconfirmed published reports in the Washington Times in 1992
and The Spectator magazine in 1993 by Russian defectors for-
merly involved in the biological weapons programmes disclosed
that they had been developing viruses causing haemorrhagic
fevers. They also mentioned the development of a strain of
Yersinia pestis that was resistant to multiple antibiotics and
engineered to overcome the protection of available vaccines.P:"
The 1979 anthrax outbreak in Sverdlovsk in the Soviet Union
(now called Ekateringburg, Russia) was said to be an accident at
amilitary biological weapons facility. An epidemic of anthrax had
occurred in April 1979 among people who lived or worked within
a distance of 4 km ofthe facility. Livestock died of anthrax along
the epidemic zone up to a distance of 50 km." Though this was
regarded as an accident, it shows the worldwide existence of
clandestine research on biological weapons.

In 1995, with the defection of the late Lieutenant General
Hussein Kamel Hassan from Iraq, documents were obtained that
showed the production of 20 000 litres of botulinum toxin and
8000 litres of anthrax spore suspension. 19The Iraqi military had
filled and deployed aerial bombs, 122 mm rockets, aircraft spray
tanks and SCUD missile warheads containing botulinum toxin,
aflatoxin and anthrax spores."

Of more recent concern is the status of Russia's bioweapons
establishment. One such bioweapons facility, the State Republic
Centre of Virology and Biotechnology called Vector is located in
Koltsovo, Novosibirsk region. It houses one of the two World
Health Organization-sanctioned repositories of smallpox virus
(the other being the US Centers for Disease Control), and is
currently utilizing smallpox, Marburg and haemorrhagic fever
viruses in recombinant research studies. Like other laboratories in
Russia, it is experiencing financial difficulties and a number of
scientists have left the centre. No one knows where the scientists
have gone nor is it certain that this is the only storage site for the

THENATIONALMEDICALJOURNALOFINDIA VOL.14, NO.4, 2001

smallpox virus outside the Centers for Disease Control." The
extent of clandestine stockpiles remains a matter of concern.

Thus, given the rising number of rougue states, well-financed
religious cults and scientists desperately seeking funds, the poten-
tial for using scientific and technical expertise for the development
of biological weapons is too real to be ignored.

PROBABLE AGENTS
Anyone of the thousands of biological agents capable of causing
human infection could be considered a potential biological weapon.
However, factors such as ease of production, infectivity and
toxicity narrow down the list. 'An effective biological weapon has
to be able to be produced in large enough quantities; it has to have
the ability to infect large numbers of individuals; it has to remain
stable when stored; it has to retain virulence after aerosol dissemi-
nation,' said Colonel Gerald Parker, Commander of the US Army
Medical Research Institute of Infectious Diseases."

The NATO handbook dealing with potential biological war-
fare agents lists 3J infectious organisms." A Russian panel of
bioweapons experts reviewed the microbial agents and concluded
that 11 were 'very likely to be used'. The top four were smallpox,
plague, anthrax and botulinum." Lower on their list were
tularaemia, glanders, typhus, Q fever, Venezuelan equine en-
cephalitis and Marburg and influenza viruses. Each of the top four
agents has high fatality rates when dispersed as an aerosol; >30%
for smallpox to >80% for anthrax. Smallpox and anthrax have
other advantages in that they can be grown reasonably easily in
large quantities and are sturdy organisms. They are thus especially
suited for aerosol dissemination to reach large areas and numbers
of people (Table I).

Botulinum toxins offer another approach. Symptoms begin
rapidly (12-36 hours after ingestion) but there is no secondary
spread. The LD50is low (1 ng/body weight), hence the threat to
water supplies is obvious." However, both botulinum toxin and
plague are less likely prospects, since producing and dispensing
substantial quantities of these pose problems. Thus, smallpox and
anthrax are at the top of the list of potential agents. Neither of them
have so far been deployed as a biological weapon, and thus no real
world scenario exists. Several well documented outbreaks have
occurred in Europe: epidemics of smallpox inYugoslavia" (1972)
and anthrax in the Soviet Union" (1979) after an accidental
release from the Sverdlovsk bioweapons productions facility
provide some idea of the magnitude and nature of the problems
posed.

Smallpox
After the last natural case of variola in Somalia in 1977,26.27
smallpox was declared eradicated in 1980 by the WHO. There is
no animal reservoir for variola. There are two WHO-sanctioned
repositories of variola and the WHO's executive board of the
World Health Assembly in May 1996 recommended that these
stocks be destroyed in 1999.28However, on 24 May 1999 the
WHO adopted a resolution calling for a delay in the destruction of
these stocks, so that they could be used to develop drugs and
vaccines that might be necessary to combat a smallpox outbreak."
The extent of clandestine stockpiles is unknown.

The fact that virtually everyone is now susceptible to the virus
because vaccination was stopped many years ago makes it a
serious threat. In addition, few currently practising physicians
have ever seen smallpox, or received training in its diagnosis.
There is no effective antiviral agent that could be used to treat
infected individuals." Current vaccine stocks, estimated at 50
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TABLE 1. Probable agents of biological warfare*
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Agent Infective dose (aerosol) Incubation period Diagnostic assayDiagnostic samples

Smallpox Assumed low 7-17 days
(10--100 organisms)

Anthrax 8000-50000 organisms 1-5 days

Plague 100-500 organisms 2-3 days

Botulism O.OOlmg/kg (type A) 1-5 days

Viral encephalitides 10-100 organisms Venezuelan EE 2-6 days;
Eastern EEIW estern EE

7-14 days

Viral haemor- 1-10 organisms 4--21 days
rhagic fevers

Brucellosis 10-100 organisms 5-60 days, occasionally
months

Qfever 1-10 organisms 10--40 days

Tularemia 10--50 organisms 2-10 days

Staphylococcal 30 ng/person (incapacitating), 1-6 hours
1.7 mg/ person (lethal)

Pharyngeal swab, scab
material (BSL 4)

Blood (BSL 2)

ELISA, PCR, virus isolation

Gramstain, antigen-ELISA,
serology-ELISA

Gram or Wright-Giemsa stain,
antigen-ELISA, immuno-
fluorescent assay

Antigen-ELISA, mouse neutral

Blood, sputum, lymph node
aspirate (BSL 2/3)

Nasal swab (possibly)
(BSL2)

Serum, Venezuelan
EE (BSL 3), Eastern EE

(BSL 2), Western EE
(BSL 2)

Serum, blood for Ebola,
Marburg, Argentine
HF, Congo-Crimea HF,
Bolivian HF, Lassa fever
(BSL 4), Rift Valley
fever, Korean HF, yellow
fever (BSL 3)

Blood, bonemarrow,
acute and convalescent
sera (BSL 3)

Serum (BSL 2/3)

Virus isolation, serology-ELISA
or haemagglutination
inhibition

Virus isolation, antigen-ELISA,
reverse transcriptase- PCR,
serology-antibody ELISA

Serology-agglutination culture

Serology-ELISA, Immuno-
fluoroescent assay

Culture, serology-agglutinationBlood, sputum, serum,
electron microscopy
of tissue
(BSL 2/3)

Nasal swab, serum, urine
(BSL 2)

Antigen-ELISA, serology-antibody
ELISA

EE equine encephalitisModified from Franz et al. 36 BSL biosafety level
HF haemorrhagic fever

ELISA enzyme-linked immunosorbent assay

million doses, are too limited to be of use in the event of biological
warfare." These stocks and the bifurcated needles required for
vaccination are maintained by WHO in Geneva, Toronto and New
Delhi." Unfortunately, facilities originally used for manufactur-
ing the smallpox vaccine have been either destroyed or converted
for other puposes." It is estimated that if manufacturing of the
vaccine was started now, adequate doses would not be available
to civilians until about 2002.33In addition, this vaccine, called the
Wyeth calflymph vaccinia vaccine, is a live virus and cannnot be
administered to immunocompromised individuals.

The theoretical potential that genetic recombination could
produce a modified animal pox virus with enhanced virulence for
humans has raised the fear that other pox viruses might be serious
biological weapons or re-emergent public health problems.

Anthrax
The incidence of anthrax in man and animals in India is not
known. A review of the available literature on human anthrax in
India revealed 161 documented cases, mainly of the cutaneous
variety, and indicate an endemicity in southern India." With its
large population of livestock, India is also endemic for animal
anthrax.

The reservoir for Bacillus anthracis is soil. Spores are the
infective forms and a biological attack would be through aerosol
delivery and cause pulmonary anthrax. A WHO expert committee
estimated that casualties following the theoretical aircraft release
of 50 kg of anthrax over a developed urban population of 5 million

peR polymerase chain reaction

would be 250 000, 100 000 of whom would be expected to die
without treatment." Once symptoms of pulmonary anthrax ap-
pear, treatment is almost invariably ineffective. In the absence of
antibiotic sensitivity data, treatment has to be instituted at the
earliest signs of disease with intravenous ciprofloxacin. 36Support-
ive therapy for shock, fluid volume deficit and adequate main-
tenance of airways may be indicated. Though anthrax does not
spread from person to person, people exposed to an aerosol may
suddenly develop anthrax any time between day 1 and 8 weeks
after the initial exposure. Vaccination and chemoprophylaxis
have to be carried out in the event of an anthrax attack. The
vaccination series consists of 6 subcutaneous doses at 0, 2 and 4
weeks, and then at 6, 12 and 18 months, followed by annual
booster doses. Chemoprophylaxis with either ciprofloxacin or
doxycycline should be administered for 4 weeks till at least 3 doses
ofthe vaccine have been received by all those known to have been
exposed. 36Thehuman vaccine is an aluminium hydroxide-adsorbed
preparation, derived from the culture fluid supernatant of an
attenuated strain," and is not commercially available in India.
However, the Sterne spore vaccine for veterinary use is manufac-
tured at the Institute of Veterinary and Preventive Medicine in
Ranipet, Tamil Nadu and the Institute of Animal Health and
Veterinary Biology, New Delhi.

Plague
There have been two distinct outbreaks of plague in India between
August and October 1994, one in the Beed district of Maharashtra
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and the other in Surat, Gujarat." Atthe peak of the epidemic, over
6300 suspected cases were recorded." However, official figures
released later indicated that only 876 presumptive cases of plague
were identified (by serological testing for antibodies to the FI
antigen of Yersinia pestis) and there were 54 fatalities." During
the outbreaks, one of the major problems was the failure to
systematically collect clinical samples for analysis. Routine tests
to confirm the diagnosis of plague were not carried out and pure
isolates of Yersinia pestis were not cultured from blood, sputum
or autopsy samples. In response to the crisis, the Government of
India constituted a Technical Advisory Committee (TAC) on 9
October 1994. In clinical and environmental studies coordinated by
the TAC, pure Yersinia pestis was isolated from the sputum of 11
pneumonia causes in Surat, tissues of 6 rodents trapped in Beed and
1 rodent trapped in Surat. The biochemical, genetic and immuno-
logical similarity of the Surat and Beed isolates suggested that they
arose from the same strain, and for the first time, provided evidence
that the outbreaks were linked." At that time, scepticism was
expressed by the media about this being a natural epidemic, as
opposed to an act of bioterrorism. Whatever the original source of
the infection, the epidemic brought home the fact that the nation was
poorly equipped to immediately handle an outbreak of this nature.

Rodents are reservoirs for Yersinia pestis. Given that aerosol
would be the route of delivery in case of an attack, pneumonic
plague is the most likely to occur. Streptomycin, chloramphenicol
and doxycycline are effective therapies if instituted within 24
hours of the onset of symptoms. Those at risk of exposure need to
be vaccinated. A formalin-killed plague vaccine containing 2000
million organisms/ml is produced in limited quantities by the
Haffkine Institute, Mumbai." While epidemiological evidence
supports the efficacy of the killed vaccine against bubonic plague,
its efficacy against pneumonic plague is believed to be poor.36,40

Botulism
Botulism is caused by botulinum toxins (anyone of the 7) which
are produced by Clostridium botulinum. They cause pathological
effects if ingested or inhaled. Several countries have (or are

. suspected to have) weaponized one or more of this group of
toxins." In August 1991, Iraq .admitted to a United Nations
inspection team that it had researched the possible uses of botuli-
num toxin for offensive use. It was also discovered to have filled
and deployed over 100 munitions containing botulinum toxin."
Although an aerosol attack is more likely with botulinum toxin, it
could also be used to contaminate food supplies."

The onset of botulism after inhalation is dose dependent and
may vary from 24-36 hours to several days after exposure. The
cause of death is usually respiratory failure. Progression from
onset of symptoms to respiratory failure can occur in as short a
span of time as 24 hours in cases of food-borne botulism."
Laboratory tests are generally of limited value in the diagnosis of
botulism after inhalation. Survivors do not usually develop an
antibody response following exposure to botulinum toxin. This is
because the amount of toxin required to produce clinical symp-
toms is too low to be immunogenic. Hence, serological tests are of
no value. Laboratory diagnosis is by detecting the toxin using
ELISA. Studies suggest that the aerosolized toxin usually cannot
be identified in the serum or stool specimens. However, it might
be detected on the nasal mucous membranes for 24 hours after
inhalation." Intensive and prolonged medical care may be re-
quired for recovery. Treatment with botulinum antitoxin is useful
only if administered before the disease has progressed to a stable
state. However, the antitoxin is not available commercially in
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India. A trivalent equine antitoxin is available at the Centers for·
Disease Control, Atlanta, for cases of food-borne botulism.

IN THE EVENT OF A BIOLOGICAL WEAPONS INCIDENT
The first responders to a biological weapons incident (in contrast
to an explosion or chemical release) would be physicians, infec-
tious disease specialists, epidemiologists, hospital and public
health administrators, and laboratory experts. Surprisingly, to
date there has been little involvement of any of these groups in
planning appropriate responses or in training. 19 Though we are ill
prepared to deal with a terrorist attack that employs biological
weapons, the recently heightened appreciation of this problem
may lead to the kind of attention and resources needed to develop
strategies to cope with bioterrorism.

There is a need to discuss bioterrorism in national and
international fora. One such step was the symposium on medical
and public health response to bioterrorism primarily sponsored
by the US Department of Health and Human Services, the Johns
Hopkins Center for Civilian Biodefense Studies and the Infec-
tious Diseases Society of America. The Hopkins Center has set
up aworking group to develop recommendations for medical and
public health action in the event of a bioterrorist attack, 19 and its
recommendations in the event of a bioterrorist attack due to
smallpox and anthrax are already available.v" In the USA,
increasing funds are being allocated to counter the threat of
bioterrorism. The Centers for Disease Control and Prevention
(CDC)22 and the Department of Health and Human Services,
USA, have recei ved funds to create stocks of antibiotics, develop
a modem smallpox vaccine and improve surveillance systems.

We in India need to be prepared to detect; diagnose and
characterize epidemiologically, as well as respond appropriately,
to the use of biological weapons and their threat of new and re-
emerging infections. Reports of clusters of cases of suspected
botulism food poisoning in Bhiwandi district, Maharashtra in
August 1996 and the re-emergence of plague in Surat, Gujarat in
1994 has raised concern about our ability to tackle a bioterrorist
attack on a war footing.

In the event of a biological attack, the steps that health care
professionals and epidemiologists would need to follow are briefly
described below.

Detection
Unfortunately, humans are the most sensitive, and often the only,
detectors of a biological attack. Without prior knowledge of an
attack, the only indicator that an act of bioterrorism has occurred
would be an increased number of patients presenting with features
of the disseminated disease agent. Microbiological confirmation
of the causative agent would then be necessary.

Case definition
Health care personnel and public authorities would have to formu-
late a case definition, which would then be used in epidemiologi-
cal assessment of the outbreak.

Notification
In case an attack with biological weapons is suspected, the proper
authorities, both civilian and military, would have to be notified.

Epidemiological investigation
A good epidemiological investigation would be needed to assist in
identifying the pathogen, help to differentiate between a naturally
occurring epidemic and a terrorist or warfare attack and also in



MEDICINE AND SOCIETY

instituting appropriate medical interventions. A 'natural' epi-
demic will show a gradual rise in disease incidence, whereas those
exposed to a biological warfare attack would all come in contact
with the agent at approximately the same time, and an epidemic
curve, with a peak within a matter of days or even hours, would
occur. The investigation would obviously need to be done quickly,
and even rudimentary data obtained would assist in determining
the source and the potential consequences of the outbreak.

Medical intervention
The victims, after being diagnosed as affected by the biological
agent involved in the attack, would need to be isolated from other
vulnerable individuals and treated appropriately.

Prophylaxis
Contacts of the victims at home and at work would have to be
traced and vaccinated against the agent. The victim would need
passive and/or active prophylaxis, if indicated. If required, tertiary
prevention, which limits disability following disease, would need
to be carried out. Vaccination would also be required for health
care professionals and members of the disaster control team.

Public awareness
Probably the most effective measure of disaster control would be
public awareness of the steps to follow in the event of a biological
weapons attack. The medical fraternity ought to be able to ensure
that it does not turn into public hysteria. This could be done by
involving community leaders and other influential members of the
community in training programmes, by providing clear informa-

. tion about the disease and the precautions to be taken to prevent
infection and consequent morbidity.

FUTURE STRATEGIES
We need to build on the 1972 BWC to strengthen measures
prohibiting the development and production of biological weap-
ons and ensure compliance with existing agreements. Reliance
will have to be placed upon military and police intelligence, and
firm links developed with the medical community." Export con-
trols on materials and technologies for the production ofbiological
weapons through export licensing is an essential element in the
overall strategy to limit their spread."

We need a greater capacity for surveillance at the national, state
and local levels; a far better network oflaboratories and diagnostic
instruments; and more adequately trained epidemiologists, clini-
cians and researchers. Biosensor technology needs to be made
available to both the Armed Forces and civilians." The Biological
Integrated System collects air, measures the size of aerosol par-
ticles, and detects biological activity by the presence of
flowcytometry, and antibody-based tests can detect anthrax, plague
and botulinum toxin. Researchers are investigating more innova-
tive ways to safeguard against biological weapons including
protective gear, breathing apparatus, decontaminants and anti-
dotes. We need to shape policies against the nefarious use of
biological agents, While safeguarding legitimate research."

Improved public health infrastructure
Acquiring and sustaining the capability for an adequate response
to bioterrorism by India requires thoughtful analysis and carefully
integrated planning by public health agencies, as well as law
enforcement officials, emergency response physicians and other
first responders such as the Armed Forces. To increase our level
of preparedness, we need to expand our activities in a number of
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key areas: surveillance, medical and public health response,
building a stockpile of drugs and supplies, and research and
development. We must improve and strengthen our public health
surveillance network by enhancing our capability to detect and
report outbreaks, conduct epidemiologic investigations, perform
laboratory tests to identify biological agents, and communicate
necessary information rapidly. Finally, we have to accelerate our
research and development of rapid diagnostics, drugs and vac-
cines, so that we can more effectively address the threats and
consequences of a bioterrorist attack. An economic model devel-
oped by the CDC suggested a cost ofUS$ 26.2 billion per 100 000
persons exposed." Such expenditure is near impossible, given our
present budget for health care.

There would be both actual cases and some with uncertain
diagnoses, who would have to be treated as well. Once hospi-
talized, cases would have to be isolated, preferably in rooms
under negative pressure equipped with special filters to prevent
the spread of the biological agent. Such rooms do not exist in
most hospitals nationwide. Large stocks of antibiotics, antivi-
ral agents, vaccines, antisera and other antidotes would be
required to treat the victims. These medications are not avail-
able in sufficient quantities in most hospitals. In addition, in
the case of agents with a human-to-human spread, a second
wave of cases would be inevitable. Our experience from the
epidemics of plague in 1994 has been that once the news of the
epidemic is made public, antibiotics are hoarded as a result of
which an artificial situation of scarcity is created in the market.
This should not be allowed to happen since supply would then
never be able to meet demand.

Vaccination would also be needed for health workers, mem-
bers of the disaster control team and contacts of the victims at
home and work. With such a scenario, mass vaccination would
soon be the only practical approach. Present supplies of vaccines
are far too limited to be of any use. Finally, there is practically no
public awareness about the possibility of biological warfare.

CONCLUSION
The past two decades have witnessed uncontrolled terrorism and yet
we have no coherent policy to combat such attacks. We need clarity
of vision, some political will and a lot of planning and organization
to confront the threat of biological warfare. A full-time cadre of
professionals at the central and state levels is required for the rapid
assessment of an attack, to provide emergency consultations and
specialized technical assistance. In the absence of active biological
warfare, this cadre could be involved in dealing with new and
emerging diseases and in surveillance activities. Moreover, health
care personnel, microbiologists and epidemiolgists need to be
trained in case recognition and the steps to be taken if a suspicious
case is detected. Planning and preparation for the associated psy-
chological consequences of biological attacks can reduce the terror-
ists' ability to reach their final goal." Development of counter-
measures in the form of detection capabilities, personal protective
equipment, production of adequate stocks of vaccines, diagnostic
and therapeutic agents, should be given high priority. A well
researched policy, with clear guidelines to be followed in case of it
biological weapons attack, is urgently required. A domestic pre-
paredness programme, similar to that established in the USA
during the Atlanta Olympic Games in ]996 is needed." New
legislations may have to be formulated and enforced in order to
address the threat of biological warfare. Finally, an improved
integration of local, state and central capabilities will ensure an
effective national response to incidents of biological terrorism.
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Obituaries
Many doctors in India practise medicine in difficult areas under trying
circumstances and resist the attraction of better prospects in western coun-
tries and in the Middle East. They die without their contributions to our
country being acknowledged.

The National Medical Journal of India wishes to recognize the efforts of
these doctors. We invite short accounts of the life and work of a recently
deceased colleague by a friend, student or relative. The account in about 500
to 1000 words should describe his or her education and training and
highlight the achievements as well as disappointments. A photograph should
accompany the obituary.

-Editor


