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President’s Message

Welcome to the first issue of Australian Military
Medicine for 1996. Although the vear has only just
started to ‘kick on’ from the holiday season, it already
appears to be one which has the potential for changes in
Military Medicine in Australia. It is to be hoped that with
the change in government, the bipartisan approach to
maintaining the profile of all aspects of health support in
local and international military and humanitarian
projects continues. As discussed in the 50" anniversary
year of the end of the Second World War, Australia’s
contribution has been greater than one would expect from
a country of our population and resources.

To assist in ongoing research in the areas of
military medicine, I am pleased to announce the
proposed establishment of a database of Australian
research in military medicine. The cost of establishing
the database and the cataloguing software is to come
from the prize money donated to AMMA at last year's
conference by Steve Rudzski. Once established this
resource will be available for the use of all members. On
the subject of research, just a quick reminder to those
who have a project but are seeking funding assistance,
the deadline for this year’s AMMA Grant applications is
fast approaching. AMMA will endeavour to assist
members in worthwhile research projects as stated in the
aims of the organisation. Details concerning applications
will be found elsewhere in this issue.

The AMMA Council has recently farewelled

Chris Maron from Council as he has been

posted to the UK. Chris was one of three councillors who
had been members since AMMA was founded, holding
the positions of inaugural Treasurer and later Member.
His contributions, diligence and sense of humour will be
missed. I take this opportunity to publicly thank him for
his efforts in the establishment of AMMA,

As the call for nominations for Council
membership are included in this issue of the journal and
the constitution only specifies the membership of Council
being between five and eight members, Council have
elected not to declare a casual vacancy at this time
because of the proximity to Council elections. If,
however, any member wishes to assist Council in any
capacity please do not hesitate to contact either myself or
the Secretary. I encourage all members who wish to
contribute to the organisation of the association to
consider nomination to Council. I intend to nominate for
one further term as President in order to consolidate
some of the administrative changes Council have brought
about during this term of office. I hope that the
association will allow me to do so and to further develop
the association to meet the needs of it’s membership.

Once again I encourage you all to allow Council
to know how we may best meet your needs. Any
suggestions on how to improve the association or further
develop it are always appreciated.

Neader Abou-Seif
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Editorial

On the High Price of Health Care

It's on again. We spend too much on health care in the
ADF. Finances are tight, budgets need to be contained.

Unfortunately, when the ‘bean counters™ get hold
of health care costs and try to contain them, they do so
with little or no understanding of the issues involved.
Health care costs in the ADF are perhaps a little easier to
manage than in the wider community because we have a
fixed population whose members are ‘fit" when they first
join it, we have more ‘control’ over the service providers,
and we have a fairly well defined charter to guide the
kind of health care we deliver.

When they join the ADF, individuals are likely to
be free of significant disease. However rates of illness
and injury are probably no less than in a comparable
civilian population (matched for age and sex). In some
areas, such as sporting injuries, rates are probably higher
than the general community. Service personnel are also
not immune to serious diseases - there is at least one
heart and one kidney transplant patient in the ADF, and
quite a number of our senior personnel have had
coronary artery by-pass surgery.

Because of the ‘managed’ nature of ADF health
care, the problem of supplier induced demand is probably
less than in the outside community. The ADF has a
system of pharmaceutical supply that not only provides
medications at a lower cost than are available to the
general public, but places limits on the provision of
certain more expensive items. The use of ‘alternative’
health practitioners is strictly controlled. There is a
process of review (generally not odious) of the activities
of health care centres.

The provision of health care in the ADF is
governed by instructions that guide us towards the
maintenance of a force that is ‘fit to fight’: that is, the
ADF’s commitment to health care provision is
theoretically limited to that which is require to bring an
individual to a level of health that is commensurate with
fitness to operationally deploy. More expensive
procedures, particularly in the cosmetic field, are
generally not available through the system.

There is no doubt that there has in recent years
been a significant increase in health care costs in the
ADF. Although there are no published data on which to
base such an assertion, it is probable that this increase is
due to increased costs rather than increased illness rates.
These increased costs are mainly due to the higher levels
of technology available in the diagnostic and treatment
areas. and the consequent change in case management.

The multitude of diagnostic procedures now
available to us has dramatically increased costs. Where
before a closed head injury was managed with an x-ray
and MICO therapy (Masterly Inactivity, Cat-like

Observation), we are now obliged (probably with some
clinical justification) to do a CT scan early to exclude an
intracranial bleed. The work up procedures for epilepsy
and ischaemic heart disease are now much more
technologically based than in the past.

Treatment modalities have changed dramatically
as well. CABG’s are now routine, and coronary
angioplasties are becoming more frequent as a first step
management procedure. Orthopaedic and general surgery
is becoming more technologically based with
arthroscopic and laparoscopic procedures. Medications
are becoming more expensive.

Of course, there is a positive side to all this.
Recovery times are reduced, and more people are able to
return to full duties. Remember the days when a patient
took six weeks or more to fully recover from a
meniscectomy or herniorrhaphy? In the pre-CABG days,
what became of the senior officer with severe ischacmic
heart disease - what chance the ability to return to a full,
active and productive life? Unfortunately (for us health
care providers) these intangible costs are not visible, and
are generally left out of cost-benefit analyses. For a
fighting force, of course, these costs can be critical.

A simple solution to the cost of ADF health care
that is often touted is the use of Medicare cards. Why,
ask the bean counters, should our people be entitled to
use the private system? Leaving aside the issue of
benefits of Service (of which free health care seems to be
one of the few remaining!), the most cogent argument in
favour of the use of the private health care sector is the
‘control’ over service provision such use affords us.
Those who live in New South Wales will surely
remember the debate over public hospital waiting lists
that occurred during the last State election campaign.
Would our commanders be happy to accept prolonged
levels of reduced operational availability in (possibly key)
personnel while they wait six months or more for elective
surgery to allow them to regain fitness for full activities?
Would these same commanders be prepared to accept
such delay when they need elective surgery themselves?

There is an interesting example of the possible
effects of the use of a public health system. In 1994, as
part of wider Defence cost savings, the UK Defence
Forces closed all of their Service hospitals apart from the
Royal Naval Hospital, Haslar (at least they got that part
right!). The solution for the provision of inpatient
services in other areas with significant Service
populations was to integrate military medical units into
National Health Service hospitals. Two years later, the
experience in these hospitals has been one of poor
Service-civilian interrelationships and an inability of the
military units to control elective admissions. This latter
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has resulted in a very large number of personnel being
sent South to Portsmouth so that they can have elective
surgery provided in the military hospital in a timely
manner.

The impact of all these issues is also modified by
individual demands and expectations. Service personnel
believe they have certain ‘rights’ to a particular standard
of health care; often these perceptions are misguided, but
if the ADF restricts access below certain levels of care
that can reasonably be expected in the civilian sector we
leave ourselves open to criticism and complaint. A useful
benchmark that is often taken is Medicare services, and
vet the ready provision of services to private health care

standards (such as spectacles) will make confraction in
such service provision in the future very difficult, if not
impossible. Perhaps now the Service benefit of ‘free’
health care is seen by many to equate to a non
requirement to pay both the Medicare levy and private
health insurance.

When the debate begins, as it surely will, we must
ensure that all intangible costs (travel times, waiting
times etc) are included in terms that our bean counter
friends can readily understand.

Ruds Schedlich

DISCLAIMER

any military authority.

The views expressed in this journal 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 Force or

Venue:

4th ANNUAL SCIENTIFIC
MEETING
OF
- HYPERBARIC AND DIVING
MEDICINE
Date: 29th to 31 August 1996

Hotel Grand Chancellor
Hobart, Tasmania, Australia

This international scientific conference is being
held by the Australian Hyperbaric Technicians &
Nurses Association in

conjunction  with  the

Australian and New Zealand Hyperbaric Medicine
Group. The main conference will cover hyperbaric
medicine on the Friday and diving related issues on the

Saturday.

Keynote speakers will be Professor Dirk Bakker and Mr Dick Clarke.
Professor Bakker, medical director of the Amsterdam Academic Medical
Centre, Chief Department of Hyperbaric Medicine and past president of the
International Congress on Hyperbaric Medicine has published extensively
on related subjects. Mr Dick Clarke Administrative and Clinical Director of
Hyperbaric Medicine at the Richland Memorial Hospital, Columbia, USA
and President of National Baromedical Services has extensive experience in
saturation diving and hyperbaric systems.

This conference first held in 1992 is rapidly becoming the most important
scientific forum for diving and hyperbaric medicine in the Southern

Hemisphere.

Conference Arrangements:

Sean Rubidge, Royal Hobart Hospital, Hyperbaric and Diving Medicine
Unit G.P.O. Box 1061L, Hobart 7001, Tasmania, Australia,
Phone 002 388322, Fax 002 388322 or 002 347 684.
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Review Articles

Alpha viruses
5.C Sharpe

Aetiology

Alphaviruses are single-stranded RNA viruses, spherical
in shape, and with a diameter of around 60-70nm. They
have a lipoprotein envelope, and have glycoprotein
surface spikes containing major antigens. They belong to
the family Togaviridae, which also contains the
Flaviviruses (including Dengue fever virus, yellow fever
virus, West Nile virus, St Louis encephalitis virus,
Japanese encephalitis virus), Rubiviruses (Rubella) and
Pestiviruses. Other medically important alphaviruses
include O’nyong-nyong virus, Ross River virus, and
Sindbis virus.'

Eastern equine encephalitis (EEE) virus has high
persistence in the wet, and fair persistence on dry
surfaces.

Venezuelan equine encephalitis (VEE) virus has a
very high persistence in the wet, and a fair persistence on
dry surfaces. It can be readily cultured in embryonated
eggs, dried, and delivered in a powered form.

Chikungunva virus has fair persistence in both
wet and dry environments.

Epidemiology

Alphaviruses have a wide host range, and are able to
multiply in both arthropods and vertebrates. In nature,
vertebrate hosts include birds, monkeys, rodents, and
horses (especially with EEE virus). The mosquitoes
Culex, Anopheles and Mansonia are the natural
arthropod hosts.” All known alphaviruses are mosquito-
borne.’

Spread of the virus to man is accidental.

EEE

EEE occurs primarily in eastern United States and
Canada, but has been reported in Central America and in
Trinidad, Guyana, Brazil and Argentina.' The WHO has
also noted the possible isolation of the virus from Europe
and Asia. The vector is still unknown, but the mosquito
Culiseta melanura mav be one. Birds and mosquitos,
which are part of the natural cycle of the disease, only
develop asymptomatic infections, whereas humans and
horses may become clinically ill as a result of infection.’

WEE

Western Equine Encephalitis (WEE) is found in the
United States, mainly west of the Mississippi River, but
has recently been detected on the eastern seaboard,
Canada and South America. The vectors for WEE are
Culex tarsalis in the central and western regions, and
Culiseta melanura in the north. Other unidentified
mosquitoes are probably also vectors for these diseases.

The disease occurs in both sporadic outbreaks and
epidemics.

VEE

VEE occurs in Florida, south-western USA, Central
America, northern South America, the Amazon Valley,
and southern Mexico.” Small mammals are the natural
primary host, and transmission to humans and horses
occurs via the bite of an infected Aedes mansonia or
Apsorophora mosquito.” There are four major subtypes.
Subtypes IA and IC have been associated with severe
epidemics, and subtypes ID, IE, II and IITA also cause
medical problems. The other subtypes appear to be
avirulent. An outbreak of the disease occurred in 1971
with subtype IB, which spread into western Texas,
resulting in 84 identified serological cases, and 17 cases
of encephalitis. Major epizootics occur at around ten year
intervals in Peru, Venezuela and Colombia, and cause
medical problems. The other subtypes appear to be
avirulent.

There is also evidence that  certain
haematophagous mites may be able to mechanically
transmit the virus to susceptible hosts (as opposed to
biological transmission). The virus is unable to replicate
in these mites but can be passed on to the host within a
limited time after the mite has first ingested the viraemic
blood meal.’

Chikungunya
Chikungunya, spread by mosquito vectors of the genera

Aedes (particularly Aedes aegypti and Anopheles), is
found in Africa, South East Asia, and India.! There were
over 20 million cases reported in Indonesia in the 1980s.
Chikungunya occurs in both massive outbreaks and as a
sporadic disease.

Pathology

Neutralising antibodies to the envelope glycoprotein of
these viruses appear about seven days after the onset of
disease, and remain in the body for many years, and
confer solid immunity.

The virus is present in the saliva of the infected
mosquito vector, and is injected into the bloodstream or
lymph of the host. The virus is then cleared by
reticuloendothelial cells, where it multiplies, especially in
the spleen and lymph nodes. Viraemia may follow, and
various organs and tissues may become infected -
including the central nervous system (in encephalitic
diseases), bone marrow, skin, and blood wvessels (in
haemorrhagic fevers).

Severe alphavirus infections involve the viscera,
brain, and spinal cord.
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EEE

After inoculation into the skin, the virus replicates at the
site of entry, and may then become viraemic. In around
4% of cases, necrotising encephalitis may follow. EEE
produces lesions in the white and grey matter of the
brain, especially in the basal ganglia and brain stem, and
to a lesser extent in the spinal cord.’

WEE

The virus replicates outside the central nervous system,
but the CNS may become infected if viraemia occurs.
WEE causes Iymphocytic infiltration of the meninges,
and lesions of the parenchyma, which consist of necrosis
of the neurons, glial infiltration, disseminated small
abscesses, demyelination, and perivascular cuffing. Small
blood vessels and thrombi may become inflamed.?

VEE

VEE is readily aerosolised. and highly infectious when
inhaled. Several laboratory-acquired infections have
occurred in this way.* Additionally, the infective dose is
very low: as few as 100 airborne viral particles are
enough to cause disease. Person to person transmission
has not been documented.

Once internalised, VEE replicates in lymphoid
tissue, and other organs. Virulent strains exhibit
lymphotoxic effects, and may spread to the CNS after the
viraemic phase of the illness. Viral replication causes cell
destruction, and induces a severe inflammatory response.
The humoral response is prompt, with antibodies
appearing at the end of the viraemic phase. These
antibodies are protective, and will protect against a
second attack.

Chikungunva
Patients experience symptoms in the systemic phase,

notably fever, arthritis, and rash. In some rare cases, a
haemorrhagic fever may follow.

Clinical Manifestations

Two distinct phases are seen in EEE, WEE, and VEE.
The first is a systemic phase caused by the viraemia,
which is characterised by fever, headache, nausea,
vomiting. chills and aches. An encephalitic phase, with
convulsions and coma, may then follow. Signs of
neurological damage include paralysis, irregular
breathing, cvanosis, and sialorrhoea.’

EEE

EEE has a high mortality in humans (up to 50-75%), and
often results in neurologic damage, such as mental
retardation, paralysis, and recurrent seizures in those
who survive.'

The disease is more prevalent in children than
adults.!

The illness is characterised by an abrupt onset of
fever and headache, followed by confusion, seizures, and
coma. Those patients without CNS complications usually
have a non specific febrile illness with fever, headache
and sore throat.

WEE

WEE is generally much less severe than EEE. but is
more prevalent, and is usually restricted to children
under four years and infants. The disease is usually
limited to headache and fever, and is often inapparent.
Mortality is seldom above 10%."

Children under 12 months may be left with
permanent brain damage as a result of infection.' In rare
cases, where a mother has been infected, the child may
be born with massive cerebral necrosis.”

The disease is characterised by a sudden onset of
fever, chills, headache, back ache, nausea and vomiting,
which may be followed by CNS involvement. In adults,
symptoms may include drowsiness, headache, mental
confusion, and occasionally coma.

VEE

VEE is primarily an equine disease, but will occasionally
affect humans. This usually results in a mild disease, but
occasionally encephalitis may follow. Infection almost
always results in an overt illness. Human infections
generally resemble influenza, with fever, myalgia,
nausea, diarrhoea, pharyngitis, and vomiting.' Recovery
usually occurs 3-5 days after omset of symptoms,
although this may be accompanied by lethargy and
asthenia. Full health is usually recovered in 1-2 weeks.
Very rarely, neurological complications may arise. A
fulminant form of the systemic illness may result in a
rapid progression to shock, coma and death,

In some cases, the disease may be biphasic, often
with CNS involvement occurring 3-7 days after the onset
of the febrile illness. Symptoms may be as mild as
somnolence, or as severe as encephalitis, coma,
convulsions, paralysis and death. Sequelae may include
personality changes. There is no evidence to suggest that
aerosol infection increases the chances of CNS
involvement.

The incubation period for naturally acquired VEE
is around 2-5 days, although this is possibly less after
inhalation of aerosolised virus (as short as 24 hours).

Mortality is usually 0.3%-1%, but may be as high
as 20% in children who suffer encephalitis. Additionally,
VEE in pregnancy may result in foetal encephalitis,
placental damage, abortion and severe neuroanatomical
abnormalities.

Chikungunva
The disease is characterised by a sudden onset of fever
and severe joint pains (usually more prolonged in adults),
followed by a maculopapular rash. The symptoms
resemble those of Dengue fever.” Haemorrhagic forms of
the disease have been noted in South FEast Asia,
particularly in association with outbreaks of Dengue
fever. Haemorrhagic complications include
haematemesis, melaena, petechiae, and shock.’
Following the bite of an infected mosquito, and an
incubation period of between 3 and 12 days, the patient
experiences a sudden onset of fever, myalgia, arthralgia,
and incapacitating joint pain (may be minutes to hours
after initial onset of symptoms), which is usually
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bilateral, involving the extremities, and more severe in
adults. Headache is usually mild, and there is no retro-
orbital or eve pain. Anorexia and constipation are also
common svmptoms. Lymphadenopathy, conjunctival
suffusion, swelling of tonsils and joints, and periarticular
nodules may occasionally be present.

The illness may be biphasic: the fever may abate
after around six days, only to return a few days later for
another several days. This second phase is often
accompanied by a pruritic, maculopapular rash on the
trunk and extensor surfaces of the limbs.” Most patients
recover completely within ten days, although some will
continue to experience joint pain for weeks or months.’

The disease is usually self-limiting and acute.
Fatal cases are rare, and are usually associated with
haemorrhagic symptoms.

Diagnosis

Laboratorv diagnosis

These alphaviruses are able to multiply readily in cell
cultures, and produce cyvtopathic effects (except in
mosquito cells) which are easily detected. Vertebrate
cells can also be used in plaque assays, which are highly
sensitive and reproducible, and provide a convenient
diagnostic method.”

EEE

Positive identification is made by isolation of the virus
from brain tissue (virus is rarely isolated from CSF), by
detection of IgM from acute serum or CSF using
immunofluorescent assays or capture ELISAs, or by an
increased antibody titre with paired sera.

WEE

Identification can be made by detection of specific IgM
antibodies from CSF and serum using ELISA techniques.
Virus is not usually able to be isolated from CSF, but
may be obtainable from brain tissue.

VEE

In VEE infections. paired antibody titres can be
examined, although this may take as long as 5-7 days for
a definitive result.

Chikungunva
Virus can be isolated from the blood during the first

week of illness. Positive identification can also be made
with a four-fold increase in titre of paired antisera, or by
the identification if IgM using ELISA techniques.

Differential diagnosis

EEE

EEE may be misdiagnosed as encephalitis caused by
herpes virus or other arboviruses, enteroviral infections,
or bacterial meningitis.

Australian Military Medicine

WEE

WEE may be confused with other CNS infections caused
by herpes virus,® enterovirus, other viruses, or Borrelia
burgdorferi.

VEE
Diseases with similar symptoms include dengue, other
arboviral infections, influenza, Iymphocytic

choriomeningitis virus, rabies, herpes encephalitis, and
cerebral malaria.

Chikungunya
Chikungunya may be confused with other arboviral

infections, particularly dengue, rickettsial infections,
malaria, typhoid, leptospirosis, Lassa fever, and other
viral haemorrhagic fevers.

Treatment

EEE
Treatment is supportive

WEE
Treatment is supportive.

VEE

There is no specific therapy for VEE. Supportive therapy,
including rest and analgesia, is recommended, and
encephalitis patients should be hospitalised and closely
monitored. Antivirals do not appear to have any
beneficial effect, although o-interferon and interferon
inducers poly(I) poly(C) have been highly effective as
post-exposure prophylaxis in animal experiments if
administered prior to, or immediately after exposure.’

Chikungunva
Treatment is supportive.

Susceptibility of Population

EEE

All ages are affected. Most cases occur in the summer
months. Children under four years of age are more likely
to have an overt infection than adults.

WEE

Children, males, and people living in rural areas appear
to be at higher risk. The disease seems to be more
prevalent in the summer months.

VEE
All ages are affected; the incidence of the disease is
higher in the rainy season, and in rural regions.

Chikungunva
There does not appear to be any appreciable difference in

susceptibility with age or sex.
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Prevention

The most effective method of prevention to date has been
the eradication of the insect vector. Although effective
vaccines are available against EEE, WEE and VEE,
these have been used primarily on horses (with some
testing on humans), and the effectiveness in man has not
been full elucidated.®

EEE
An inactivated vaccine is available for at-risk laboratory
workers. A live attenuated vaccine is not yet available.*®

WEE

A killed vaccine is available for at-risk laboratory
workers and horses. A live attenuated vaccine is not yet
available.®!?

MEE

Two VEE vaccines are available. The first is an
attenuated live strain, TC-83, which has been used since
1963 to immunise at-risk laboratory workers in the USA.
This vaccine is also effective for horses. However, illness
has been associated with 30-40% of recipients, with more
severe symptoms, including headache, myalgia, and
prostration, seen in around 5%. These side-effects are
usually bimodal, peaking at day 1-2 and days 6-11. The
vaccine is of a heterogeneous nature, and is not
recommended for pregnant women and children. There is
also the possibility that this vaccine strain may induce
diabetes.

The second vaccine is a formaldehyde-inactivated
vaccine (C-84) prepared from TC-83. Although it is
immunogenic, safe, and non-reactogenic,'! its efficacy
has not vet been tested extensively in humans, and it is
used mainly as an alternative vaccine for those who
failed to seroconvert with TC-83. The C-84 wvaccine
generally elicits a lower serum antibody titre in humans
than does the TC-83 vaccine.®'? It does not appear to be
effective against aerosol challenge of VEE.®

Research is currently underway in the USA on an
infectious clone-derived live vaccine, which appears to be
highly immunogenic in hamsters, mice and horses, and
protective against challenge with virulent VEE virus. No
human studies have been performed.

Vaccinia recombinant viruses which express TC-
83 structural proteins have been tested on experimental
animals with some success against intraperitoneal,
subcutaneous, and intranasal challenge, although no
human trials have been performed.

Polyclonal and monoclonal antibodies are
effective in  experimental animals as passive
immunisation.

Chikungunva
A live attenuated vaccine is currently being evaluated.

Potential as BW

EEE and WEE

Little is know about the persistence of EEE and WEE
viruses, or their stability in aerosol and infectivity in this
form. However, their morphology is similar to that of
VEE virus, and it is possible that EEE and WEE may
also be transmissible in aerosol form. A biological attack
could also be achieved by releasing virus-infected
mosquitoes. Treatment is only supportive - no specific
therapies are recommended.

EEE has a high mortality rate, and symptoms are
quite debilitating. Additionally, survivors often suffer
from neurological complications after recovery from the
acute illness. WEE, although generally not as severe as
EEE, may still cause debilitating svmptoms, or even
coma or death in some patients. Both illnesses would
strain medical resources and manpower if a large-scale
attack were to take place.

VEE

VEE has some potential as a biological agent, because it
is readily acrosolised, is relatively stable in this form, and
can be grown and prepared cheaply and easily. In
addition, it has a high persistence in the wet, and
requires a very low inhaled dose to cause infection. In the
event of a biological attack of VEE, most infected
personnel would develop an overt illness. and would be
incapacitated for a few days to several weeks. Those
patients who developed an encephalitic form of the
disease would also need hospitalisation. No specific
treatment is available, and there are problems with the
available vaccines.

Chikungunya

A biological attack would probably involve the release of
infected mosquitoes, although, as with EEE and WEE, it
may be possible to aerosolise the virus. Chikungunya
produces a very incapacitating joint pain, which
debilitates most patients. Haemorrhagic complications
would cause further problems to the patient. The fever
may recur after an initial improvement, and some
patients may suffer from continuing joint pain.

Future Directions
The use of live, attenuated vaccines for EEE and WEE
could be examined more closely, and the efficacies of
current vaccines on humans could be further elucidated.
The live attenuated vaccine for Chikungunya, which is
currently under study, may be very valuable in the future.
Information on the use of interferons and other
immunomodulators in the treatment of these diseases
would also be of benefit.

Research is continuing into VEE vaccines, the use
of passive immunisation with polvclonal and monoclonal
antibodies, and the use of interferons.
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