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BDITOR'S PAGE

The Editor

"&ga.na'u oftﬂa &rvim"Aaw me.alv, as fAey o0
often do. The normal editor of the Vewsbtter,
Whark Slityer, has boen provented from erercising
his u_ma[ﬂmdiam, and o 1A Wewdéﬂer hd baon
put together by Russ Schodbeh, with copy suppled
from at bast four difforent sources, in most instances
boing despatchod through an intermediary by "Fhot
Wil - and wo ot know how rebabl that is!

Tharofore, if there are doficioncios in the Vewsbttor,

The Format

Duse to the hard work of Wharcus Shinner, now in
Sbart, we have the availebibty of professional
typasetling' services. Thus, the format of this
Vewsbotter is enhancod compared. to previous issuss,
and is moving towards a journal format.

THE FUTURE

Your Council is pursuing plans to upgrade the
Newsletter to a Journal format with the next
issue. The Journal format will involve the use
of a 'glossy cover|, with stapled binding. The
cost of this is considered reasonable (about
$600 per issue), and will give members and
other interested people a more ‘up-market,
durable and lasting vehicle for the
dissemination of knowledge.

CONTRIBUTIONS

This Newsletter, lke the Assocition, i3 what
ts members meke of t. Contributions DLFASE
- original articles, member biographies. article
reviews, news, views, comment, gossip (nob
ganderous), letters end anything you might
think worth &presding emongst the
Associgtion.. dend them to:

SURG CMDR R.B. SCHEDLICH RAN
Medical Officer-in-Charge

Balmoral Naval Hospital

HMAS Penguin

Middle Head Road

MOSMAN N.S.W. 2088

Fax: (02)969-9402

DEADLINE FOR JUNE
NEWSLETTER:

20 MAY 1993

I stress, however, that there must be input into
the Newsletter/Journal for it to become a
worthwhile document (garbage in = garbage
out).

Copy for the next issue MUST be in by 20
May, but the earlier the better (avoids RSI in
the Editor)
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EDITORIAL COMMENT

There aren't many advantages of being the
Editor, but I guess one is getting to comment
on anything you like, and without anyone to
‘cull' - except, perhaps, the lawyers.

Over the last decade, the ADF has been
moving more and more towards an integrated
approach to many things. Most of us would see
that as being to our collective benefit -
certainly in the operational environment it is
essential. However, most would also have some
concern as to how this change will affect them.

The latest, and most significant, change ‘

affecting the Health Services is the abolition,
on 1 March, of the Single Service Health
Directorates in favour of a unified Office of

the Surgeon General Some may wonder

whether there will be any tangible benefits in
this change, however, it has happened, and we
must make the best of it.

What is that best?

Firstly, health policy that has an appropriate
degree of commonality - but NOT policy that
makes sense for one Service but not the others.

Secondly, career opportunities that are
enhanced by the ability to more easily move to
jobs in other Services - but NOT to the
detriment of any particular group, be it Service
or profession.

, an increase in the professional
standing of the Health Branches amongst the
rest of the ADF - but NOT at the expense of
the Single Service identity that motivated us to
join in the first place.

The challenge is there for all of us - to get on

with the job, do it to our best ability, and avoid
trampling on others in the process.

R, Scbuclich

DISCLAIMER

or any military authority.

The views expressed in this Newsletter are those of the authors and do not reflect in any way
official Defence Force policy or the views of the Surgeon General, Australian Defence Forcs,
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PRESIDENT'S MESSAGIE
Squadron-Leader James Ross RAAF

The topic of Military Medicine academic
training is one that requires addressing by the
Australian Military Medicine Association.
Currently, Health personnel interested in post-
graduate fraining in Military Medicine have a
plethora of related courses from which to
choose to specialise.

The reality of Military Medicine, and of course
a significant attraction of it, is that it is indeed
a mixture of so many specialties. Aspects of it
can be found in Occupational Medicine, and its
sub-specialties, Aviation and Naval/Underwater
Medicine, Environmental Medicine, Public
Health, Medical Administration, Preventive
Medicine, NBC Medical Defence, Medical
Economics, Tropical Medicine and Health
Intelligence, Disaster Relief, epidemiology and
medical logistics, all substantially non-clinical
or preventive in focus. Equally important are
the clinical specialties, the whole range of
which impact on peacetime activities, and such
fields as Surgery, Anaesthetics and
psychiatry/psychology, which have even greater
importance in an operational environment.

There are, however, few areas that can be said
to be unique to Military Medicine. Submarine
medicine and NBC Medical Defence are
perhaps two. Specialities such as Wilderness
medicine have involved themselves in issues of
survival and health maintenance in hostle
environments.

Thus questions that must be asked are just
what is Military Medicine, how can it be best
defined, how should it be promoted, is there a
syllabus that could be developed to encapsulate
it, and is it indeed appropriate to have a post-
graduate course in Military Medicine?

My opinion is that a course in Military
Medicine is feasible. It would have 1o
concentrate on the ‘preventive' medicine
aspects of the field, while clinical specialties
would be pursued separately, and the unique
military aspects of these fields would need to
be developed largely from experience.

A Master of Military Medicine could be
pursued, either as a stand alone course, or as a

significant stream within a Master of Public
Health course currently in existence. Funding
presumably comes substantially from ADF
funds. Some aspects, such as Epidemiology,
Research Methods, Biostatistics, Health
Promotion, Policy formulation, Medical
Administration and others which could be in
common with a Public Health course as core
subjects. Other topics, such as those outlined
above, would entail the distinctly Military
Medicine side of the course. This 'Master of
Military Medicine' would produce an excellent
generalist in Military Medicine. It would need
to be sufficiently flexible to have all
professional groupings undertake the course.
There could easily be subjects on Military
Dentistry, Radiation protection, Military
Nursing and others. Those wishing to specialise
in one particular area of Military Medicine
would be able to use this training to gain
significant credits in other courses.

I hope that some debate can be generated
amongst AMMA members on this subject.
There is a 'letters to the editor' section of the
newsletter available for your contribution.

I also want to reinforce the main activities of
the Association.

1. Newsletter. As you will have mnoted,
there are some changes to the format, to bring
it gradually more ‘up-market'. We still intend to
have a journal, but its development depends on
receipt of appropriate copy. It is something of
a chicken and egg situation: what comes first,
the journal, or the papers? The newsletter is an
excellent venue for publication of some
research that you may have done but have not
written up as yet, or if you have a review
article.

2 The Conference. You will see 2 call for
papers elsewhere. The conference is likely to
be held at ADFA (but not confirmed at time
of writing). It will feature Sir Edward (Weary)
Dunlop, Col Hirsch, Professor of Surgery at
Boston Hospital, and the VCDF on the roles
of Military Medicine from the purview of the
higher defence executive. Many other excellent
presentations are planned.



3. Elections. Please consider whether you -

wish to nominate for the Council. Even if you
are not on the Council, there are always
opportunities for involvement in regional or
special interest groups. you can contact either
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the Secretary or President regarding
nomination/volunteering.

famas Qo

ORICINAL ADRTICLE

ANTHRAX - Clinical characteristics and use as a biologjcal warfare agent
St S St AT

Aetiology

Anthrax is caused by the
microorganism Bacillus anthracis, a large Gram _
positive rod-shaped bacterium which is
commonly found singly or in pairs. The
organism is capsulated in clinical specimens,
but endospores are produced in vitro, in soil,
and in decaying animal tissue.

These endospores are relatively
resistant to heat and chemical disinfectants
(they can be destroyed by boiling for 30
minutes or more, or exposing to 140°C dry heat
for three hours), but may remain viable for
months in animal hides for years or decades in
dry earth®.

Epidemiology

B. anthracis is found world-wide,
particularly in Asian and African countries. It
is widespread in south-eastern Australia due to
distribution by dust storms and wild pigs and
dogs.

Anthrax is mnaturally an infectous
disease in farm animals occasionally
transmitted to man, usually by inhalation or
ingeston of spores or via sub-cutaneous
=brccions. Almoct eIl aaimals are susceptible,
especially herbivores. There is no true
reservoir, but spores may remain viable in soil.

Man-to-man transmission is extremely
unlikely.

Pathology

Three principal antigens are associated
with the pathogen.

Capsular antigen. D-glutamic acid
polypeptide formed by virulent strains of
B. anthracis in infected tissue. The capsule is
anti-phagocytic, and protects the bacterium
from Iytic antibodies. It is important in
pathogenicity and in the establishment of
infection. The genme coding for this antigen
resides on a plasmid known as pXO22

Somatic (Cellular) Antigen.
Polysaccharide of equal proportdons in
D-galactose and N-acetylglucosamine in the
cell wall

Anthrax Toxzin. Complex toxin
produced m _vivo mediated by a temperature-
sensitive plasmid (pXO1)*; consists of a
protective antigen (PA) (Mwt 85,000), lethal
factor (LF) (Mwt 83,000), and oedema factor

" (OF) (Mwt 89,000)° - a combination of these

factors produces toxicity. The toxin is
responsible for the symptoms of the disease.

PA is the most important toxin in
protection and contains the major
immunogenic epitopes. It binds to the cell
surface, where it undergoes proteolytic
cleavage, exposing a site to which OF and LF

* Sub-lieutenant Sharpe is a microbiologist who entered the RAN to become an Instructor
Officer and who recently spent a period of time working with the Directorate of Occupational
Health, Safety and Naval Medicine in the Office of DGNHS



bind. The complex is then internalised,
probably by endocytosis®. It is believed that the
oedema factor causes an increase in the
amount of cyclic AMP in the cytoplasm of the
host cell’.

Virulence is dependent omn the
production of toxin and the presence of a
capsule. Accumulation of toxin in tissues
affects the central nervous system, which may
result in respiratory failure and anoxia.

Antibiotic therapy may sterilise tissue,
but toxin may persist until it is metabolised,
prolonging the clinical disease®.

Clinical Manifestations

Three different presentations of
anthrax occur, depending on the route of
infection. All can progress to fatal bacteraemia
by dissemination via the bloodstream.
Meningitis sometimes occurs as a complication
of severe cases®.

Cutaneous Anthrax.

This is the most common form of the
disease in humans. Spores penetrate the skin
via minor cuts or abrasions, which may become
itchy. When the spores germinate - two to five
days after exposure - an inflamed papule
appears at the site of inoculation. Pus is usually
not present unless a secondary infection is
involved.

Within a few days, a vesicle (called a
malignant pustule) forms, filled with a bluish-
black fluid. This vesicle will eventually break
down, being replaced with a black eschar with
a gelatinous surrounding oedema (this lesion is
not usually painful). The eschar will dry out
after one to three weeks, separating from the
surrounding skin and leaving a scar™.

If untreated, or in extremely severe
cases, cells may spread to regional lymph
nodes, which may become enlarged and tender,
and invasion of the blood siream by the
pathogen may follow".

Mortality in untreated cases is between
five and twenty percent, and under five percent
if antibiotic therapy is prompt’.
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Inhalation Anthrax.

One to five days after inhalation of
spores, common respiratory symptoms develop
(fever, non-productive cough, myalgia, malaise).
Spores are phagocytosed by macrophages, and
carried to regional tracheobronchial lymph
nodes, where they germinate and rapidly

multiply™®.

Although an apparent improvement
may occur, symptoms abruptly worsen after a
few days; high fever, dyspnoea, cyanosis, chest
and neck oedema, respiratory stridor, chest
pain and pleural effusion are common.
Haemorrhagic oedematous mediastinitis often
occurs, and may develop into haemorrhagic
meningitis*®. Anthrax toxin may directly affect
the pulmonary capillary endothelium which

- may result in thrombosis and respiratory

failure™.

A few bacteria are usually able to
evade the host's cellular defences and escape
into the blood stream via the efferent
Iymphatics. They are cleared by the
reticuloendothelial system (especially: the
spleen), but are able to establish a fatal
bacteraemia’.

The patient's condition rapidly
deteriorates, leading to respiratory distress,
cyanosis, and death usually within 24 hours™®,

Unless the disease is identified and
antibiotic therapy started within 12 hours after
inoculation, inhalation anthrax is usually always
fatal'.

Chest xz-ray shows distinct mediastinal

widening®.

Pneumonia caused directly from
anthrax does not occur, but secondary infection
causing pneumonia may result™,

Gastrointestinal Anthrax

This is an extremely rare disease,
following ingestion of spores in contaminated,
undercooked meat. Deposition and germination
of spores in the submucosa of the fleum and
caecum and subsequent toxin production may
cause oedema, haemorrhage and necrosis, and
result in nausea, vomiting and diarrhoea. The



incubation period is usually between two and -

five days®.

In severe cases, cholera-like
gastroenteritis may follow, with abdominal
pain, fever, bloody vomitus and diarrhoea,
intestinal obstruction, prostration and shock.
Haemorrhagic inflammation of the small
intestine and bowel perforation may also occur.
These symptoms are associated with a very
high mortality rate (25% to 75%)°.

Regional lymph nodes may become
infected, leading to a systemic infection.

Very rarely, tonsillar or pharyngeal
ulceration may also be evident. Formation of a
pseudomembrane, followed by difficulty i
swallowing and respiratory compromise may
result’,

DIAGNOSIS

Laboratory Diagnosis

Gram stains and immunoflourescent
antibody assays on pustule exudates or blood
are useful. Sputum is generally not suitable as
spores do not usually germinate until they
reach the lymph nodes.

Blood samples should be cultured,
although specimens from cutaneous fissue,
lymph nodes, sputum or CSF may also be
suitable. B. anthracis grows on routine media,
especially blood agar, and has characteristic
grey-white, irregular, hair-like colony forms
when grown optimally in aerobic conditions at

37

Serology on paired sera is only
worthwhile as confirmation.

Differential Diagnosis

Cutaneous anthrax: orf, plague,
tulnriemia, ~ahylecoccal casbuncle.

Inhalation anthrax: initially influenza,
or any of a wide range of bacterial, viral of
fungal URT infections. Very hard to recognise
promptly, although a BW attack would
probably result in an explosive outbreak’.
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Look for mediastinal widening in chest
x-ray, chest wall oedema, haemorrhagic pleural
effusions and haemorrhagic meningitis.

May be confused with an aerosol
attack of Staphylococcal B enterotoxin (SEB),
although the onset of symptoms of SEB would
be more rapid, and no mediastinal widening
would be present'’.

Plague pneumonia also has similar
symptoms to inhalation anthrax, but these
patients would have pulmonary infiltrates,
which are usually absent in anthrax".

Gastrointestinal anthrax: acute abdomen,
appendicitis, gastroenteritis.

TREATMENT

The antibiotic of choice is penicillin-G
administered parenterally, although tetracycline
is also effective. Most strains are also sensitive
to erythromycin and chloramphenicol**".

Cutaneous lesions should mnot be
excised and drained, as this may lead to
dissemination of the pathogen into the
bloodstream and septicaemia. The patient
should be isolated, and the lesion kept sterile
and dry. Skin grafts may be necessary after the
infection has resolved. Corticosteroids are
sometimes used to treat severe malignant
pustules®.

Pulmonary anthrax is usually diagnosed
too late for antibiotic therapy, although
administering both antibiotics and antitoxin
may be of some benefit. Therapy should be
continued for a prolonged period of time®.

Recommended The;

2 x 10° units of penicillin-G every 2 to
6 hours until oedema subsides, followed by oral
penicillin for at least 7 to 10 days.

Erythromycin, tetracycline, or
chloramphenicol may be used in penicillin-
sensitive patients.

In the event of a BW attack where
multiple drug-resistant sirains of B. anthracis
have been used, treatment should be given as
follows: :



1,000 mg ciprofixacin orally at first sign
of the disease, followed by 750 mg
orally twice daily

OR

200 mg intravenous doxycycline
initially, then 100 mg twice daily.

Unvaccinated personnel should also be
given a single 05 ml dose of vaccine
subcutaneously. Two additional doses of 0.5 ml
should be given two weeks apart’.

Personnel vaccinated with fewer than
three doses should receive a single 0.5 ml
booster'.

Antibiotic therapy should be continued
for at least four weeks. If vaccine is not
available, antibiotics should be continued for a
prolonged period of time.

If possible, the surrounding
environment should be decontaminated:
formaldehyde is effective for sterilising soil and
equipment. (Gamma radiation has proven to be
effective in factory decontamination, but
ethylene dioxide and autoclaving do not appear
to be as efficient)®.

SUSCEPTIBILITY OF POPULATION

Susceptibility is very high in
unvaccinated individuals. There appears to be
no documented evidence for differences in
susceptibility between males and females.

PREVENTION

Several different vaccines are suitable
for human use, either live attenuated or killed
vaccines. All efficient vaccines either contain or
produce PA; neither LF nor OF are protective
by themselves.

Non-Living PA Vaccines

Effective vaccines of protective antigen
adsorbed onto an aluminium hydroxide
adjuvant (from the US") or alum precipitated
(from the UK") are available and appear to
give protection against inhalation anthrax
(although protection against large challenges or
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highly virulent strains of B. anthracis may not
be afforded).

Doses at 0, 2 and 4 weeks, 6, 12 and
18 months and then every year are
recommended. Protection seems to be acquired
after the third dose (limited data available).
These vaccines are the best option at present.
Antibodies are produced in virtually all patients
after the 12 month booster.

Reaction to the vaccine is usually only
mild to moderate, with tenderness, erythema,
oedema and pruritus. More severe
complications are rare (less than 1% of cases),
but may limit the patient's use of the
extremities for 1 to 2 days, and induce myalgia,
malaise, or low grade fever. Severe systemic
reactions (anaphylaxis) are very rare.

The vaccine should be stored at 4°C -
NOT frozen.

NB: no definitive field trials have been
performed to evaluate vaccine efficiency, and
no information is available correlating specific
Immune response to vaccination and protection
afforded, particularly with respect to aerosol
challenge, or against virulent strains of
B. anthracis.

Live Attenuated Spore Vaccines

A live spore vaccine (STI - derived
from the Sterne spore vaccine) from the former
USSR of a non-encapsulated attenuated strain
which lacks the pXO2 plasmid is also available.
This vaccine is administered by scarification or
even by aerosol. Boosters are needed every
year. Although protection is likely to be higher
than that of the killed vaccine, no conclusive
comparative experiments have been
conducted”. Severe reactions are common -
necrosis at the site of inoculation sometimes
occurs.

If the patient survives the disease,
recovery from anthrax provides solid immunity.

Recently, recombinant vaccines, and
more efficient delivery systems of the PA
antigen are being developed (see FUTURE
DIRECTIONS).



