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he major sources of environmental lead in Australia are lead
98 Tackling childhood' processing facilities, paint in older houses and fuel additives.

Epidemiologic research has identified adverse effects of lead lead poisoning
on the intellectual development of young children at levels

previously regarded as safe'
100 Improving AIDS

The number of children admitted to NSW hospitals has declined in surveillance
the past 20 years. Between 1983 and 1989, eight NSW children were
hospitalised for lead poisoning compared to 35 children admitted to the
Royal Alexandra Hospital for Children between 1968 and 1978. Most of ioi Homelessness:
these admissions were a result of the ingestion of lead paints.

a health issue
The lead and zinc smelter at Boolaroo on Lake Macquarie is one of three
major lead processing plants in NSW. A smelter was first built at the site
in 1897. It was demolished in 1922 but roasting of zinc ore and sulphuric 102 Keeping the elderly

acid production continued at the site until the modern plant was covered
commissioned in 1961. Stack and fugitive emissions and dust from ore and ____________________________
slag within the smelter perimeter may continue to contaminate the local
area. Houses in the suburbs of Boolaroo and Argenton range from within
270m to 2km from the plant (Fig 1). Inftctious diseases

In these suburbs it is likely that contaminated house dust and soil are the ______________________________
sources of lead exposure in young children. However, lead in old paint, from
car exhausts and on the clothes of lead workers may also be important. 103 The continuing

A 1973 survey of children in Boolaroo and Argenton revealed that 6 per cent concern with TB

of children had blood lead levels above 25 g/dL', the current National Health
and Medical Research Council level of concern. The survey was limited in that 105 Does intradennal
only 11 per cent of the participants were under four years of age - the group
most at risk of exposure and most susceptible to the adverse effects of lead. riepatitis B vaccine

work
Concern by local residents about the adverse effects of lead contamination of
the area prompted the Hunter Area Public Health Unit to initiate a new survey.

METHODS 108 Notifications

We first consulted a broad range of community groups including parents,
teachers, carers, health professionals, local environmental groups and
representatives from the lead smelter.

To define a study area of likely lead contamination we conducted a pilot
study of soil lead levels in Boolaroo, Speers Point and Argenton. We then

Correspondencecombined these data with results of a 1973 soil survey of the area and data
on prevailing wind direction and topography. All children aged one-four Please address all
years living in the study area were identified by house-to-house survey.

correspondence and potential
We collected venous blood samples from all participating children. From contributions to.
the houses of those children with blood lead levels ^ 25 ig/dL and froni all

The Editoi;houses in the two blocks closest to the smelter we collected samples of soil,
ceiling and house dust and paint. We superimposed a grid on maps of the NSW Public Health Bulletin,
suburbs of Boolaroo Speers Point and Argenton and sampled soil at each Public Health Division,
intersection point of this grid. To validate the results of blood lead, paint Department of Health, NSW
and soil testing, we sent samples to four participating analytical Locked Bag No 961,
laboratories. This report presents our preliminary results. North Sydney NSW 2059

Telephone: (02) 391 9219
Facsimile: (02) 391 9232
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childhood lead poisoning

- Continued from page 98

RES ULTS
A total of 149 children were eligible for inclusion in the study.
Of these, 140 (94 per cent) agreed to be tested. The mean blood
lead level was 15 pgldL. Thirty children (21.4 per cent) had
blood lead levels ^ 20 gg/dL and of these 23 lived in Boolaroo
within five streets of the smelter (Fig 1). Twelve (8.6 per cent)
had levels 25 fzg/dL.

For Boolaroo children blood lead levels tend to decrease with
increasing distance of their house from the smelter (Fig 2).
There is a similar, but less marked, gradient in Argenton
children. Two of the three children living beyond the first five
streets from the smelter with lead levels above 25 g/dL lived in
houses which may have a lead paint problem. The third child
lived in Argenton.

Household assessments completed so far show levels of lead in
ceiling dust ranging from 2759.30,764 parts per million (ppm)
and in room dust from 23.35,870 ppm. Lead in soil ranged horn
8.26,794 ppm. Australian guidelines for the assessment of
contaminated sites recommend further investigation if soil
levels are above 300 ppml

DIscussIoN
The high participation rate in this study reflects both the level
of community concern and the successful interaction between
the community and the Public Health Unit.

The mean blood lead level of 15 pg/dL in our study is high. It
compares with a population mean of 8 ggldL estimated in 1991
from a pooled blood sample from one-four year old children in
the Newcastle areai and 21 pgldL found in Port Pine, South
Australiat A study at a number of Sydney schools in 1979
estimated that between 12 per cent and 25 per cent of children
had blood lead levels greater than 25 pg/dL°.

Reducing blood lead levels in these children will require a range
of interventions. All households of children with blood lead
levels >25 .gidL have been assessed to identify sources of lead
around the home and behaviour which could have resulted in
increased lead absorption. The parents of all children with a
blood lead level 15 /ag/dL have been given education materials
including a poster highlighting the main sources of lead
exposure in young children and ways to control them. Other
strategies may include removing heavily contaminated topsoil
and contaminated ceiling dust, grassing uncovered and
contaminated sites and erecting windbreaks around the
smelter. The cost and effectiveness of each of these interventions
will need to be assessed. The forthcoming soil testing results
will help to delineate the extent of contamination.

Judy Galvin, Research OfficeC Hunter Area Public Health Unit
John Stephenson, Dire ctor Hunter Area Public Health Unit
Stephen Corbett, Managers; Environmental Health Section,
Epidemiology & Health Services Evaluation Branch
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CHILDREN 1-4YEARS
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Map of Boolaroo, Argerton and Speers Point showing the place of
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IMPROVING AIDS SURVEILLANCE

A n apparent shortfall in predicted new AIDS cases
for 1990 recently prompted a review of records

among HI V/AIDS-treating facilities in NSW The
review at the Albion Street Centre in Sydney found
24 previously unreported cases of AIDS. This article
discusses methods and presents suggestions for
improving on-going AIDS surveillance.

There are about 15,000 records of past and present
clients at the clinic. A computer database is maintained
but does not record the date a person starts living with
AIDS or the date of onset of complications such as
opportunistic infections or secondary cancers. CD4
lymphocyte (T4 cell) count is recorded. On the basis that
most clients progressing to AIDS have a low CD4 count
in the later stages of their illness, a search of the
database was made for any client whose CD4 count had
gone below 200/mm3 at any time in the past three years.
This time limit was set assuming that fewer unreported
living people with AIDS would be found among those
with low CD4 counts before this period.

About 700 clients were identified by this criterion.
Each client's history, examinations and test results
were reviewed to determine whether the current case
definition for AIDS, as provided by the Centers for
Disease Control (C DC) in MMWR (1987)' was ever
satisfied (with the exception of 40 absent records). About
150 people were thereby found to have progressed to
AIDS. These cases were then carefully matched by name
code and date of birth with entries on the NSW AIDS
database at the Epidemiology Branch in the Health
Department, to identify cases already notified.

After matching with the NSW AIDS database, 24 of
the original 150 cases of AIDS were found never to have
been reported by the Albion Street AIDS Centre or any
other institution or doctor.

Table 1 presents the AIDS-defining illnesses and
numbers for these previously unreported cases:

1L1I1

AIDS-DEFINING ILLNESS FOR CASES
NOT PREVIOUSLY NOTIFIED.

AIDS-Delinj rig illnessNumber

KaposVs sarcorea 6
HIV wasting disease 4
Pneumoc5stis Csrirsii Prseunoni (PCP) 4*
MuItI-dermatorral herpes zoster 3
Oesophageal cardidiarit 2
chrnnic herpes simplex 1
Disseminated Mycobecteriom Aviun ntracellulare
Lymphoma 1
Extra-pulmonary tuberculosis 1
*two of these were previously diagnosed overseas, and one was
diagnosed and treated in a private hospital in Sydney
#disgnosed at Prince Henrj Hospital

Most of the unreported cases were of recent onset.
Fifteen occurred in 1990, five in 1989 and only four in
1988. There were eight different usual treating' doctors
for the unreported cases. Differences between them in
numbers of unreported AIDS cases were proportional
to clinical workload.

Fourteen of the unreported cases had. no record of
attending a tertiary referral hospital since the onset

of their AIDs.defining illness. However; ten had been
admitted to hospital subsequently for treatment.

Our review would have missed people whose CD4 count
has never been below 200/mm3 (especially those with
Kaposi's sarcoma), or who progressed to AIDS more than
three years ago and have remained undetected since.
The number of the latter such cases is likely to be small,
as the median time of survival after diagnosis of AIDS
in Australia has been estimated as 10.4 months2
(although longer for those on azidothymidine).

Nevertheless, we identified a substantial number of
AIDS cases not previously notified. It may be useful to
consider, fromthe clinician's view of case notification,
what features of the AIDS-defining illnesses of these
cases may be relevant to their being unreported.

Kaposi's sarcoma is a cancer which may occur in
otherwise well patients and for which no specific
treatment is usually given in its early stages. The
clinician's minor response to a single lesion may
contribute to its omission from reporting as an AIDS
case. HIV wasting disease, defined as more than 10%
weight loss accompanied by chronic dIarrhoea Or
weakness and fever (without known cause) is a diagnosis
which becomes evident slowly, often with no abrupt
event. The point at which the condition becomes an
AIDS-defining illness may be missed unless the case
definition is kept constantly in mind.

Pneumocystis infection is the most common AIDS-
defining illness. However; notification may not be
uppermost in the mind of a clinician concerned with
urgent treatment or referral of a patient with severe
symptoms. The early symptoms of oesophageai
candidiasis are often relatively mild and of gradual
onset. Multi-dermatomal herpes zoster and chronic
(more than one month's duration) herpes simplex are
both similar in that the onset of the AIDS-defining
condition may occur gradually over time. Lymphoma
and extra-pulmonary tuberculosis are among the less
common AIDS-defining illnesses.

A common feature of many of these unreported cases
is a gradual onset with no acute change in the patient's
health.

Opportunities for missed notification also exist in
the movement of patients between initial and referral
centres. Tertiary referral centres may not report a
case, believing it to have been already reported by the
primary treatment centre, particularly if the onset of
the AIDS-defining illness occurred some time previously.
The primary centre may, however; leave reporting to the
tertiary centre. The possibility of this occurring will
increase as centres such as Albion Street treat patients
progressively later into the course of their disease.

It is possible that other medical practices providing
primary health care to people with HIV, particularly if
staffed by a changing population of doctors, have omitted
reporting similar types of AIDS cases.

Identification of an AIDS case, however, is not always
simple. The 1987 MMWR case definition for AIDS is
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HOMELESSNESS: A HEALTH issuE

The following article is an edited version of a background
paper prepared by Professor Inn Webster for the Public Health
Association of Australia.

H omelessness is a public health issue which is
important not only because of the effects on health,

but also because it tests the social roots of community
health.

Father John Usher, of the Catholic welfare agency
Centrecare, told a public meeting in 1988: "Adequate
housing is the minimal physical condition to enable a
household to create a home. This means much more than
protection from the elements and overcrowding. It also
implies security of tenure A home is not a place where
tenure is continually threatened and where external
pressures are exercising undue control over the family's
destiny."

As unemployment, housing costs and numbers on welfare
increase, homelessness rises. Compared with the once-
accepted yardstick that public housing tenants spend 20 per
cent of their income on rent, sole parents renting privately
can pay between 32 and 43 per cent of their income on rent.
Privately renting couples on the dole spend between 35 and
40 per cent on rent"2.

Public concern about homelessness has been crystallised by
the Burdekin Report on Youth homelessness° and by other
reports'2'5 ,c

Housing costs are a cause of poverty; and the lack of
affordable housing is a major cause of homelessness.

In Australia, where home ownership is so highly valued,
homeless people are marginalised, living outside the
mainstream of society. Homelessness may deprive people
of the basic necessities of life - personal space, privacy, food,
possessions - and often leads to the point of irreversible
social handicap. And with the widespread suspicion of
welfare cheating and the desire that objective medical tests
should be the criterion of invalidity, the environment is ripe
for discrimination against the homeless disabled person
needing income support through Social Security.

The groups at most risk for long-term homelessness are
familiar to public health workers. They are Aborigines,
migrant groups, single parent families, the long-term
disabled and mentally ill people. These groups comprise
a new underclass and are represented disproportionately
among the homeless.

A homeless person was described by the Victorian Council
to Homeless Persons as someone "without a conventional
home and (who) lacks most of the economic and social
supports that a home normally affords. S/he is often cut
off from the support of relatives and friends, s/he has few
independent resources and often has no immediate means
and, in some cases, little future prospects of self-support.
S/he is in danger of falling below the poverty line at least
from time to time"3

The health issues in homelessness are:
• Homelessness and impaired health are strongly

associated.
• Patterns of living are unhealthy.
• Access to health care is restricted.
• Risks of infectious diseases are high.

One process contributing to the impaired health of
homeless people is that there are few ways for them to meet
their immediate emotional needs other than in potentially
damaging ways - through smoking, alcohol consumption
and drug use. The incentives to be "healthy" are hardly
evident to people who are oppressed by their marginal
social status.

The 1990 annual general meeting of the Public Health
Association of Australia (PHA) resolved:

1 To express its concern at the level of homelessness
in Australia. It is a major social issue with serious
implications for public health. PHA strongly
recommends that both Federal and State governments
and the wider community should give the highest
priority to increasing the stock of affordable housing and
the access of disadvantaged persons to accommodation of
a reasonable standard.

2 Noting the lack of information about the extent and
nature of homelessness and the needs of homeless
people, PHA resolves, by all means possible, to promote
collaborative research between epidemiologists, social
scientists and other disciplines to develop methods for
the study of the prevalence of homelessness.

3 Recognising the public concern about youth
homelessness, PHA recommends that funding be
provided to study the long-term outcomes of youth
homelessness.

4 Noting the lack of data about homeless women and their
needs, and the needs of homeless women and children,
PHA recommends that high priority be given to these
issues, both in terms of funding of targeted programs
and research.

5 Recognising that the health of homeless persons is
compromised by their social and physical environment
and lifestyle patterns, PHA recommends that innovative
approaches to health promotion be supported for this
group, accompanied by thorough evaluation of their
effectiveness.

6 Recognising that access to health care is frequently
compromised for homeless people and their families,
PHA recommends that existing primary health care
services for homeless people be evaluated with a view to
wider implementation. And that innovative approaches
to health care, especially as it relates to homeless youth
and women and the ageing homeless, be supported.

7 Noting the increasing problem of ageing and
homelessness, PHA recommends that the Federal
Government give consideration to directing the Home
and Community Care Program to address this problem.

In this country the problem of homelessness is greatest in
NSW thus challenging the public health community in this
State to become involved in practical and significant ways.

lan Webster
Professor of Public Health
University of NSW
South Western Sydney Area Health Servwe
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KEEPING THE ELDERLY COVERED

I nfluenza still has significant morbidity and mortality
in people over 65 years. The risk factors for death from

influenza are age and underlying disease, and it is
estimated that two-thirds of the population 65 years and
over can be expected to have one or more chronic medical
conditions. During influenza epidemics it is estimated
that 80 per cent to 90 per cent of excess deaths are
attributable to influenza or its complications'.

Despite recommendations that everyone over 65 years
be immunised yearly against influenza it appears that
coverage rates are less than optimal. Considering the
proportion of elderly people in the community is
increasing, a more energetic attempt to increase
the coverage rate needs to be made.

Recent cases of tetanus highlight the need to increase
the coverage rate of immunisation for this disease.
Routine immunisation against tetanus began in 1954.
There were, however, mass campaigns before that, most
notably among servicemen in World War II. The four
recent notifications for tetanus in NSW (1990-1991) have
been in the unimmunised elderly, suggesting there is a
pool of unimnrnnised people in this age group, especially
those who did not serve in the armed forces.3

METHODS
For a four-week period from May 20, 1991, a survey was
conducted through the General Practitioner Sentinel
Surveillance network of South Western Sydney Area
Health Services (jointly administered by the Department
of General Practice and the Public Health Unit). A total
of 20 general practitioners from various suburbs of
South Western Sydney participated in the survey.

The doctors determined (by patient recall or the doctors'
records) whether or not all patients 65 years and over
had ever been immunised against tetanus andlor been
immunised this year for influenza. This was
irrespective of their reason for presentation to the docton
It was also recorded if the patient was suffering from
influenza as determined by a clinical definition

RE5 ULTS
Of a total of 431 patients 65 years or over seen during
the period, 173 (40 per cent) were male and 258 (60 per
cent) were female. Forty-five (10.4 per cent) were
suffering from clinical influenza. The oldest patient
seen was 94 years. The table shows the numbers and
proportions of those immunised against tetanus and
influenza. Males were more likely to have received
tetanus vaccine (65.3 per cent male, 46.9 per cent female
- chi square 13.4, p <0.01), but there was no significant
difference foi- influenza vaccine (54.3 per cent male,
51.2 per cent female).

Of the 226 patients who had been vaccinated for
influenza, only 5 (2.2 per cent) presented with clinical
influenza. Of the 205 who were not vaccinated for
influenza, 40 (19.6 per cent) presented with clinical
influenza (chi square 32.8, p <0.01).

Table 2 shows the age immunisation coverage by age for
those 65 yeai-s and ovei This showed relatively little
variation by age.

DISCUSSION
It is stressed that this was a one-month only preliminary
survey to estimate coverage rates. There may be bias due
to problems associated with patient recall and record
documentation. Nevertheless it showed less than
optimal influenza and tetanus coverage rates in the
elderly. The number of cases of influenza and tetanus
in the elderly warrant a more rigorous approach to
improving the coverage rates for immunisation against
these diseases. The local general practitioner is in a good
position to improve the situation by considering the
immune status of people 65 years and over on presentation
to the surgery no matter the initial reason for
consultation. Consideration might also be given to
including promotion of tetanus vaccination in association
with the next influenza vaccination campaign.

- I *

PROPORTION OF PATIENTS 65 YEARS AND OVER EVER IMMUNISED
AGAINST TETANUS OR WHO HAD RECEIVED INFLUENZA VACCINE
THIS YEAR.

Tetanus Influenza Total
Vaccination Vaccination Patients

No. (%) No. (%)

Male 113 (6.3) 94(54.3) 173
Female 121 (46.9) 132(51.2) 258
Total 234(54.3) 226(52.4) 431

John Bmwn, Public Health Nurse, SWSAHS Public
Health Unit
Greg Stewart, Medical Officer of Health, SWSAHS Public
Health Unit
Mark Harris, Associate Professor of General Practice, UNSW
Margaret Coghian, Registered Nurse, General Practice Unit

1. Morbidity and Mortality Weekly Report. Prevention and Control of
Influenza. Vol. 40, May 24, 1991. CDC.
2. Immunisation Procedures. Fourth Edition. 1991. NH&MRC.
3. Public Health Bulletin. Vol 2 No.6 June 1991. NSW Dept. of Health.
4. International Classification of Primary Care Draft Definitions 1991.
WONCA.
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THE CONTINUING CONCERN WITH TB
TUBERCULOSIS (ICD-9 01 0-018)

L atest data on tuberculosis (Myrobacterium
tuberculosis, "TB") notifications for 1989 and 1990

show that TB continues to be a prob'em in NSW and
maybe increasing. The rate of new cases of tuberculosis
in NSW in 1989 was 4.89/100,000, and 5.80/100,000 in
1990. The number of total mycobacteria notifications
(including atypical mycobacteria) in 1990 was the
highest for at least eight years (see Figure 3). The
number of annual new TB cases over this period has not
been determined; mainframe records containing these
data will be analysed at a later stage.

There were 17 deaths from tuberculosis in 1989 (annual
rate of 0.30/100,000 population) and 20 deaths in 1990
(annual rate of 0.35/100,000).

There were 14 reactivations of M tuberculosis in 1989
(4.5 per cent of notifications) and six reactivations in
1990 (1.7 per cent of notifications). In addition, there was
one case reactivated atypical mycobacteria in each of the
two years that we report.

There were 59 cases denotifiec in both 1989 and 1990.
This reflects the situation that tuberculosis notifactions
are made provisionally, with microbiological
confirmation coming up to two months later. Total
notifications reflect the workload of the tuberculosis
service with regard to contact tracing.

Case definitions used in this report are:

New TB:
•A patient who has a diagnosis of TB with culture

confirmation of Mycobacterium tuberculosis, or
• A patient diagnosed as having active TB on

clinical and/or radiological grounds, in the
absence of bacteriological evidence, and who
is receiving a course of anti-tuberculous
chemotherapy.

TB reactivation:
• A patient diagnosed again as having active TB

who has previously been notified in NSW and
had received a recognised course of anti-
tuberculous chemotherapy. (Patients with a
history of TB and/or treatment prior to coming
to NSW are classified as new cases.)

"Atypical" mycobacterial infection:
• A patient with a clinically apparent infection

caused by bacteriologically confirmed "atypical"
mycobacteria, or

• A patient from whom bacteriologically
confirmed "atypical" mycobacteria are recovered
from sites which are normally sterile, or

• A patient from whom the same "atypical"
mycobacterium has been isolated in moderate
amounts from the same site.

The figures relate to new cases unless otherwise stated.
Table 3 presents more details on the 1989 and 1990 TB
data. The table shows that new TB cases made up fewer
than 60 per cent of all mycobacteria notifications during
these years. More than three-quarters of new TB cases
were pulmonary in site. Total new TB cases rose 20 per
cent from 1989 to 1990, although this may be within
normal year-to-year variability.

- Y.. :] I*

MYCOBACTERIA NOTIFICATIONS,
NSW, 1989 AND 1990

1989 1990

No. % No. %

Total mycobacteria notifications 515 100 584 100
Cases denotified 59 11.5 59 10.1
New TB cases total 310 60.2 346 59.2

New TB cates pulmonary 241 (77.7) 263 (76.0)
NewTBcase5-extrapulmonar 69 (22.3) 83 (23.9)

Atypical mycobacteria 14.6 26.3 179 30.7

Figure 4 shows new reported cases of tuberculosis for
1990 by age and sex. There is a male preponderance of
cases (199 of 338 - 59 per cent). The highest incidence
occurred in the 20-39 years and 60 years and over age
groups The 1989 data also demonstrate a male
preponderance and peak incidences in these age groups.
This is consistent with previous age distribution
patterns for tuberculosis in NSW
Rates for new cases by Area/Region in 1990 are shown in
Figure 5. Note that the data for Wentworth and Western
Sydney Areas have been combined to produce a single
rate. The Areas predominate, particularly those of the
Sydney metropolitan region, with the highest rate in
the Central Sydney Area. This distribution may be
explained by greater population densities and high
numbers of overseas-born residents in these areas. It is
of note that Central Sydney has an incidence of TB more
than twice that of the overall NSW rate, and that all
Sydney metropolitan Areas except Northern Sydney
have incidence rates above the State average. However
these rates have not been adjusted for age or sex.
Table 4 provides a breakdown by region of birthl
Aboriginality. Of note is the very low rate among
Australian Aborigines, and a high rate among Asian-
born immigrants, reflecting the endemicity of TB in that
region.

Y1 :31

NEW TB CASES BY
BIRTHPLACE AND ABORIGINALITY.
NSW, 1989 AND 1990

1989 1990

No. ^ No. ^

Australia (caucasian) 83 26.8 90 26.0

Australia (Aboriginal) 4 1.3 3 0.9

Asia 135 43.5 158 45.7
Europe 34 11.0 38 11.0
Oceania 11 3.5 16 4.6
Others 43 13.9 41 11.8

In 1990 there was no clear temporal or seasonal
occurrence of new TB cases (Figure 6). Reports may
be low in December due to low patient attendance
or reporting activity in that month.
Overall, the data show that TB continues to be a
problem in NSW, and may be increasing. Considerable
variation exists in TB rates across Areas/Regions of the
State, with the highest rates occurring in the Central,
Eastern and Southern Sydney Areas.
Prevention of tuberculosis will continue to depend on
early detection (including investigation of contacts and,
where appropriate, screening of high-risk groups),
effective treatment and adequate follow-up of both
treated and suspected cases.
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Improving AIDS surveillance

- Continued from page 100
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complex and at times vague and ambiguous. It also
appears to be deficient; for example, FIIV-related
thrombocytopaenia, which may cause gastrointestinal
haemorrhage and death, is not included in the definition
as a specific entity. The case definition takes no account
of immune system status, so a patient with a CD4 count
of zero may never constitute a case. Additionally,
prophylactic or other treatments may prevent or shorten
or lessen the severity of attacks of illness so the threshold
of AIDS diagnosis (for example, for PCP, 'chronic HSV' or
oesophageal candidiasis) is never reached.

Funding formulas that rely on numbers of AIDS cases
diagnosed, using the current definition, may therefore
underestimate the resources required for dealing with
HIV-related disease.

In conclusion, possible improvements to on-going
AIDS surveillance noted during our review include
the following:

1. Clinical services treating substantial numbers of HIV-
positive people should maintain a computer database of
clients, containing fields at least for seropositivity, CDC
stage, significant diagnoses and whether notified, if a case.

2. A record should be kept in patients' files indicating
whether they have been notified if they fulfil AIDS-
defining criteria.

3. It would be valuable if one senio1 motivated clinician
were made responsible for correct and timely
notification in all mutliple-doctor centres. They could
provide copies of the most recent CDC(MMWB case
definition for AIDS, as well as material on the
importance of notification, to all doctors in contact with
clients/patients in their centre. Regular reminders may
also be necessary.

4. There should be feedback to doctors after notification
- a receipt for the notification has been suggested and
may be instituted. The circulation of a regularly updated
(confidential) list of cases notified by a centre to its
practising doctors may be sufficient.

5. Depending on the size and type of institution, a
regular review could be undertaken of records of HW
positive patients to look for missed notifications.

6. Clear guidelines on who is responsible for notification
also need to be provided to all centres. Perhaps both
referring and tertiary treatment centres should be asked
to notify, with duplication detected and removed by the
Epidemiology Branch.

Many of these facilities or procedures already exist in
some centres, or are being implemented.

Mark Bek
Public Health Office,; Epidemiology & Health Services
Evaluation Branch, NSW Health Department
Virginia Furner
Medical Qfficer Aibion Street Clinic
Julian Gold
Directo,; Aibion Street Clinic

5. Revision of the CDC Surveillance Case Definition for Acquired
Iinmunodeficiency Syndrome, MMWR 1987 36/iS): (whole supplement).
2. Whyte BM, Swanson CE, Cooper DA. Survival of patients wlth the
acquired immunedeliciency syndrome in Australia. Med JAvst
1989;liiO:358-362.
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DOES INTRADERMAL HEPATITIS B VACCiNE WORK?

T he hepatitis B vaccine used in NSW is of the
recombinant or genetically engineered type. The

genetic material within the DNA of the hepatitis B
virus was initially cloned into the DNA of Escherichia
coli, enabling the isolation of the S-gene and its
incorporation into an expression plasmid containing the
components necessary for replication and maintenance
in yeast cells. Further manipulation enabled the
transformed yeast cells to produce hepatitis B surface
antigen (HBsAg)'.

Hepatitis B vaccine is recommended for use in the
following groups'':
1Households, institutions, schools

- seronegative household contacts of a carrier
seronegative mentally retarded persons in care

- seronegative children in kindergartens and
primary school where there is a significant ethnic
carrier population.

2 High-risk individuals
sexual partners and children aged less than five
years of chronic carriers and acute hepatitis B
patients

- intravenous drug users
- homosexuals with multiple partners
- prostitutes

3 Health care workers, including health care profession
students, mortuary attendants and some laboratory
personnel

4 Babies born to carrier mothers and babies born into
ethnic groups with high carrier rates
People receiving multiple transfusions/haemodialysis

6 Prisoners

Hospital personnel in contact with blood and body fluids
are at significant risk of contracting hepatitis B. In the
United States, Dienstag et al found a prevalence of
markers of prior hepatitis B virus (HBV) infection in
16 per cent of health care workerst In Australia the
highest prevalence of HBV markers among health care
workers was 16 per cent among the dental professions,
and the highest prevalence among patients was 80 per
cent. in a group st.tending Sydney's Sexually
Transmitted '-c-: Clinic t

The vaccination schedule recommended for adults is a
course of three injections of 1.OmL, with the second after
a one-month interval and the third after a six-month
interval following the initial injection. The prescribing
information for the vaccine states it should be injected
intramuscularly'.

The reason for instituting the intradermal instead of the
intramuscular route of vaccination was one of economy.
It was believed the intradermal route was as efficacious
as the intramuscular route. The vaccination program
was riot instituted for the purpose of a scientific survey
and no specific consent was obtained. The cost difference
between the course of vaccination and post-screening per
health care worker was $46.30 (73 per cent) less at 1988
prices, because a smaller intradermal dose was able to
be used. Details are given in Table 5.

Some studies of health care workers or trainee health
care workers found comparable seroconversion rates
between the intramuscular and intradermal regimes

COST OF HEPATITIS B VACCINATION 1988

Item Intramuscular Intradermal
Route Route

1.0 mL Dose 0.1 mL Dose

Vaccine 3 doses $54.00 $ 7.70
Postscreerong $ 9.20 0.20

Total cost per
Health Care worker $63.20 $16.90

*The hospital contreri cost of hepatitis B vaccine par adolt dose in
March, 1991 is 57,65.

Wilkins and Cossart found seroconversion to protective
levels of antibodies to hepatitis B surface antigen (anti-
HBs) in 89 per cent after four intradermal doses, but
they used the first generation serum-derived vaccine
which would have contained more antigenic material
because of impurities, their cohort was young, and
according to the methods description there was no
follow-up after seroconversion9. Other studies found the
intradermal route produced significantly lower levels of
anti-HBs at all points measured up to 18 months; and
19 to 21 months'°".

Because of continuing problems with waning immunity
at two hospitals following the intradermal course, the
Central Western Health Region administration at
Bathurst was asked this year to review the situation and
to advise on remedial measures. We believe this is the
first retrospective survey conducted in Australia of the
intradermal administration of the second generation or
recombinant hepatitis B vaccine where vaccinees were
followed up for persistence of antibody levels. The
vaccine used was Engerix-B, from Smith, Kline and
French Laboratories Australia Limited, a product
manufactured and imported from the parent company
Smith Kline-RIT, Belgium.

METHODS
From April 1988, 161 health care workers at Parkes and
Peak Hill hospitals, 40 0km west of Sydney, were given a
course of 0.lmL (2$cg) of vaccine by the intradermal route
into the deltoid area. Timing of the schedule was the
same as for intramuscular use (0, 1 and 6 months).
Each single 1.OmL vial of vaccine for intramuscular
use yielded seven doses of 0. lmL for intradermal use.
The vaccine batches known to have been used were
ENG165B4 until about November 1989, then
ENG181A4, and later in 1990 ENG1S6B4, ENG639A4
and ENG628A4A. No screening for prior HBV infection
was undertaken because of cost considerations.

Post-vaccination assays employed the Amersham ELISA
test initially. Later in 1990 the Abbott Laboratories'
Radioimmunossay AUSAB was also used. Immunity was
determined at ^ 10 ILML anti-HBs (or its equivalent by
AUSAB).
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The 161 subjects consisted of 36 males and 125 females.
Among the 83 subjects whose age was recorded, the
range was 24 to 133 with a mean age of 42 years.

TYPICAL HEPATITIS B VACCINATION HISTORY OFA PARKES HOSPITAL
HEALTH CARE WORKER WITHOUT A PROTECTIVE ANTIBODY LEVEL
FOLLOWING THE INTRADERMAL COURSE

Dote Botch Route Te,t

31.5.88 ENJG165S4 ID
28688 ENG16SS4 ID
141289

21.2 89

ENG8A4 ID

anti-H Bs negative
22 3 89 ENG186 84 IM

8.5.89 anti-HBS positive

16.7.90 anti-HBs negative

23.7.90 ENG62S A4 IM

21.8.90 EN0628 A4a IM

March 1991 Test recommended -
notyet underuken

Initially those who did not demonstrate anti HBs at ^
10 IUtL some two to three months after the intradermal
course were offered a one-dose booster of 1.OmL of
vaccine by the intramuscular route, and were retested
about two months later. During the program it became
apparent that the single boosters did not yield lasting
protective antibody levels in many subjects. Some then
received the full course of intramuscular injections
following the intradermal course, without any
intervening antibody assay, although such assays
were available and were recommended in the event
of sharps/needlesticks injuries.

RES ULTS
i) Initial evaluation two-three months post-

vaccination.
Of the 161 subjects, 103 (64 per cent) had anti HBs at
the protective level of ^ 10 lUlL, and 58 (36 per cent)
did not have anti HBs to this level.

ii) Monitoring 18 months after the intradermal
course.
Of the 103 who had anti-HBs after the course,
43 presented for retesting within 18 months. Of these
26 (60 per cent) had protective levels of anti-HBs,
while in 17 (40 per cent) the immunity had waned
to < 1OILJ/L.

iii) Monitoring after the intradermal course and
one intramuscular booster.
Of the 58 who failed to demonstrate anti HBs ^
10 lUlL after the intradermal course, 29 (50 per cent)
achieved protective levels after one intramuscular
booster. Thirteen of these were tested again within
18 months. Only five (38 per cent) remained at
protective levels and in eight (62 per cent) immunity
had waned to < 10 IUIL. The antibody status of the
other 16 is unknown. Detailed records were not
available for the calculation of geometric mean titres.

iv) Typical profile
The recommendation was subsequently made that
the intradermal course be followed by a three-dose
intramuscular course. An example of a typical profile
of procedures of one of the 58 health care workers,
who did not have protective antibody levels after
the intradermal course, is given in Table 6.

DiscussioN
The present investigation was initiated when the Parkes
and Peak Hill hospitals requested assistance with their
hepatitis B immunisation program because immunity
had waned in many vaccinees, following either the
intradermal course or the subsequent intramuscular
booster. The investigation was not designed to compare
the intramuscular with the intradermal route, and some
data that would have been required for such a
comparison were therefore not collected.

In 1981 hepatitis B immunisation by the intramuscular
route using serum-derived hepatitis B vaccine was
shown to yield seroconversion in 96 per cent following
a course of three injections (0,1, 6 monthsh The Parikes
and Peak Hill hospitals' program of intradermal
vaccination yielded protective levels of anti-HBs in only
64 per cent. We were disappointed with this response
since it was lower than those reported in the initial
trials by the intramuscular route. Of concern is that
among the 64 per cent of subjects who had protective
antibody levels after the course, they waned in 40 per
cent within 18 months.

This is in contrast to antibody levels following the use of
first generation vaccine by the intramuscular schedule,
which are generally considered to remain at protective
levels for more than five years, though two recent studies
have shown they also wane within five years in 19 per
cent and 35 per cent of adult subjects'2 ".

Furthermore, a single intramuscular booster following
the intradermal course resulted in protective antibody
levels in only half the subjects, and immunity again
waned among 62 per cent within 18 months. It is
probable that the immunological memory or anamnestic
response would have been protective for some who
subsequently contracted a HBV infection.

Based on these data, the use of the intradermal route
with Engerix-B cannot be recommended. The only two

recombinant hepatitis B vaccines licensed for use in
Australia are Engerix-B and H-B-VAX II (Merck Sharp

& Dohme). Both are recommended for intramuscular

use" ".

As the yeast-derivation, immunogenicity and purified
HBsAg content of H-B-VAX II is similar to Engerix-B,
our results indicate that this vaccine would also need
careful evaluation before intradermal use is adopted.
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Does intradermal vaccine work?

- Continued from page 106

From the data of the Red Cross Blood Transfusion
Service and health care worker surveys, it is considered
likely that between 5 and 10 per cent of the 161 subjects
would have had prior markers of HBV infection if the
pre-vaccination tests had been employed Those from
Peak Hill may have had a higher percentage of markers
because of the high proportion of Aborigines in that
town. For those who had previously acquired anti-HBs,
the vaccine course would have boosted immunity, while
it would have had no effect in the expected 0.5 per cent
of ffBsAg carriers, irrespective of the route of
administration. Those with evidence of prior infection
need not have been vaccinated.

There is no history of adverse factors, such as freezing
the vaccine, a break in the cold chain or injection into
adipose tissue, but the subject population had a mean
age of 42 and it is known that in those over 40 years the
seroconversion rate is lower following the intramuscular
route of vaccine administration15. Howevei the
intramuscular route response by age may not be equated
to an intradermal response without the evidence of a
clinical trial. Such an age bias is common among
hospital employees in NSW country regions. Anti-HBs
levels following intramuscular hepatitis B immunisation
may not reach a peak until three months after the
course's. The determination of assays in this program two
to three months post-vaccination are considered not to
have significantly affected the results obtained. The
value of the post-vaccination assay for anti-HBs level
is re-emphasised'5.

In the Central Western Region those who had received
the vaccine intradermally were recommended to have a
course of three immunisations by the intramuscular
route.

There is some evidence that health care workers
elsewhere may be in a similar position because other
institutions adopted hepatitis B vaccination by the
intradermal route for their health care workers. It is
recommended that an assessment of the situation be
instituted by all Public Health Units in NSW and that
other States be made aware of the finding.

The hospitals' responsibilities under the Occupational
Health & Safety Act must be taken into consideration.
These include the absolute obligation of the employer
to ensure the employees are not subjected to a known
health hazard. Given the disappointing results of the
intradermal program the hospitals had a moral and
legal obligation to pursue the workers' interests and
initiate a remedial program, aimed at achieving
successful immunity to hepatitis B. The initial economy
considerations, which were the reasoning behind the
intradermal program, would likely be outweighed by
the compensation costs of a single successful court case,
should a work-related infection take place where the

health care worker subsequently becomes a carrier of
HBsAg. The economic considei-ation is also not relevant
now as the vaccine price has been greatly reduced since
1988, and in March 1991 was $7.65 per adult dose
(hospital contract price).

Many procedures were required for each health care
worker as can be seen from Table 5. Additional post-
vaccination screening costs have been incurred by
hospitals. There is now a degree of ill-feeling toward the
intradermal program and some personnel may no longer
be presenting for further vaccinations or antibody
assays.

Peter Christophet;
Director of Public Health Services,
Central Western Region

Anne Richards,
Infection Control Consultant.
Parkes District Hospital

John Williams,
Regional Nui-sing and Special Projects Officei;
Central Western Region

Jack Buist,
Regional Occupational Health & Safety Office,;
Central Western Region

Gail Osborne
Regional Immunisation Coordinator;
Central Western Region

We wish to thonk lb ' Central Wc'st Pathology Seriiirn O;'ciiigc Base'
Hospital: farm/I and Smith Laboratories. Pen ri/h, and Err/rn Crc'na' of
the Iris/dole of Clinical Pathology and Medical Research, Wistrnead, for
the conducting of the anti body assays

1. Smith Kline Biological. New Prospects for Control of Hepatitis B.
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INFECTiOUS DISEASES

•[.)lI;NIr.]F.

C umulative notifications of infectious diseases for 1991 are
INFECTIOUS DISEASE
NOTIFICATIONS. NSW

presented in Table 7. Notifications to the end of September, 1 991

As a result of a review of 1991 data, previously published ______________________________________
cumulative data have been amended. Duplicate notifications

_________________________

Number of Cas es Notified
and some notifications have beenhave been deleted __________________,

reclassified, for example, from acute viral hepatitis to hepatitis CONDITION

_________
Peri

_________
od Cumu lative

A or B. Reporting from Public Health Units has improved, and september September September September

data fiont backlogs of notifications have been incorporated. The 1990 1991 1990 1991

data quality review is continuing and may result in further
changes to cumulative figures. AIDS *32 *14 *255 *184

This month 13 of the 14 PHUs have provided data to Epidemiology
Arboviral irsfectiOn (NOS) 1 1 3 384

Branch, a great improvement over previous rates. However,
Orucullotis - - 5 2

there is delay ut reporting infections to the PHUs by doctors and Cholera - - - -

laboratories, so September notifications presented in tables S Diphtheria - - -

and 9 will be considerably lower than the eventi,ial totals. Foodborrw finest (NOS) 242 64 t949 2281

Of note this month is the continuing high sates of syphilis in the Gastroenteritis (irsstit.) N/A - N/A 37

Orana/Far West region (111 cases per 100,000 population per yeas; Gonorrhoea 16 2 285 264

compared with the State average of 10 per 100,000). Hepatitis A H influenzae B - piglottitis N/A 1 N/A 7

cases also continue to occur in the inner Areas of Sydney, H influerzae B - meningitis - 5 10 30
predominantly among males in the 20- to 39-year age group. B -septicaeriia - - 2 6

HEALTH INFORMATION FOR INTERNATIONAL TRAVEL Hinfluerrzae infection (NOSI - 3 10 00

The third edition of the Commonwealth Department of Health, Hepatitis A 2 28 22 612

Housing and Community Service boolclet 1-Icaith Information Hepatitis B-acute - - 6 17

International Travel is expected to be published late this month. hepatitis B - carrier - - - 22

This booklet is intended as a comprehensive reference for Hepatitis B - unspecified 38 20 318 743
health care providers and associated professionals who may be hepatitis C 8 20 187
called on to advise overseas travellers on health matters. The Hepatitis, acute viral (NOS) - 12 2 295
new edition has been considerably revised and expanded (now

46 20 573 611
about 100 pages) and includes a detailed index. In addition,
three inforntation sheets directed at intending overseas tjd disease - - 2 2

travellers, covering immunisation, malaria, and food and water- Legionnaires disease - 23 22

borne disease, have been included. The booklet will be available Leprosy - - - -

front the Australian Government. Publishing Service at a cost of Leptospirosis 5 - 32 25

$9.95. Listeriosis N/A - N/A 4

RUBELLA IN THE ACT Malaria 19 - 131 100

More than 80 cases of rubella (german measles) were identified Measles 81 6 176 254

early in September at one primary school in Canberra. Investi- Meningococcal meningitis - 2 17 30

gations by the ACT Board of Health revealed cases at other primary Meningococcal septiceenia - - 5 10

schoolsandsomechild care cents-es. Occasionaloutbreaks ofrubella Menirsgococcal infection (NOS) 12 2 51 32

are not unusual. Rubella is generally a mild disease, but presents Mumps N/A - N/A 3
a danger during pregnancy, potentially causing bis-th defecta. Mycobacterial tuberculosis - 2 - 136

Prevention of rubella, and of the congenital rubella syndrome, Mycobacterial - atypical - - 14 43

relies on: Mycobacterial infection (NOS) 51 1 406

• I immunisation of all children at the age of 12 months Pertussis 10 - 126 34

• I immunisation of schoolgirls in Year 6 or 7 Plague - - - -

• I determining rubella antibody tits-es of all ps-egnant Poliomyalitis - - - -

women Qfever g - 99 158
• postnatal immuniation of women found to have low Ross Riverfever 1 - 247 128

antibody titres during pregnancy.
Rubella N/A 1 N/A 25

The subella vaccine is contra-indicated in pregnancy Under Salmonella infection (NOSI 91 10 1 7 911
the NSW Public Health Act, 1991, rubella will be notifiable Syphilis 24 26 271 431
by laboratories. Tetanus - - - 2

MEASLES Typhoid & paratyphoid 5 1 29 35

Reports of measles cases continue, particularly from the Hunter Typhus - - - -

and Cents-al Sydney Areas. Prompt action by the Public Health Viral haemorrhagic fevers - - - -

Unity to immunise susceptible school contacts prevented larger Yellow fever - - - -

outbreaks. The Epidemiology Branch has been informed of the
_________________________ ________ ________ _________ ________

death of a 14-year-old NSW boy from subacute scierosing
panencephalitis (SSPE), a late sequel of measles infection.

* Data January-August on1Y

INOS) Not otherwise specified

ERRATA: SEPTEMBER 1991 PuBLIC HEALTH BULLETIN
Tables 8 and 9 of the September 1991 Public Health Bulletin,
on new 1991 diagnoses of HIV infection in NSW cumulative to
Augtsst 30, 1991, contain saves-al errors. The heading fos- Table
10 was also incorrect, and should have read 'Infectious Diseates
Notifications by Area and Region from Januas-y ito August 31,
1991". Cos-rected versions of these tables are provided on a re-
issue of pages 94 and 95 for substitution in the September 1991
Bulletin. The corrected Tables 8 and 9 refer to the period
January 1-August 31, 1991.
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Infectious diseases

Continued from page 108
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*Data from January to August only.
Abbreviations used in this Bulletin:
CSA Central Sydney Health Area, SSA Southern Sydney Health Area, ESA Eastern Sydney Heal th Are a, SWS South Western Sydney Health Area, WSA Western
Sydney Health Area, WEN Wentworth Health Area, NSA No rthern Sydney Health Area , CCA Central Coast Health Area, LL Illawarra Health Area, HUN Hunter
Health Area, NCR North Coast Health Reg ion, N ER New England Health Region , OFR Orarta Far West Health Region, CWR Central West Health Region, SWR
South West Health Region, SER South Eas t Health Region, 0TH Interstate/Overseas, U/K Unknown, N05 Not Otherwise Stated

Please note that the data contained in thi s Bulletin are prov isional and subject to chan ge because of late reports or changes in case classifi cation. Data are
tabulated where possible by area of residence a nd by the disease onset date an d not s imply the date of notification or receipt of such noti fication.

INFECTIOUS DISEASE NOTIFICATIONS,
BY HEALTH AREA & REGION
For September. 1991

CONDITION CSA SSA ESA SW5 WSA WEN NSA CCA ILL HUN NCR NER OFR SWR SER UIK TOTAL

Arboviral infection NOt) - - - - - - - - - - - - - - - 1
Foocibrn illness INOS) 2 11 2 5 7 8 - - - - 6 1 B 14 - - 64
Gonorrhoea 1 - - - - - - - - - - - - 1 - 2
H.influenzaeB - 3 - - - - -. - - - - - - - - 3
H. influenzee epiglottitis - - - - - - 1 - - - - - - - - - 1
H. influenzae meningitis - 2 - 1 2 - - - - -. - - - - - - S
HepatitisA it 4 - 1 2 1 8 - 1 - - - - 1 - - 28
Hepatitis B Unspecified - 4 - 4 7 - 3 - - - - - 2 - - - 20
Hepatitisc - - 1 2 - 5 - - - - - - - - - 8
Hepatitis, acute virCl (NOt) - - - - - 1 - - - 3 - - - 8 - 2
HlVinlection 1 - 4 - - - - .- - - - - - - -. 15 20
Measles 4 - - - - - - 1 1 - - - - - - - 5
Meningococcal meningitis - - - - - - - - 2 - - - - - - 2
Meningeccocal infection (I'IOS/ - - - - 1 .- - 1 - - - - - - - - 2
Mycobacteriel tubercolosis - - 1 - - - 1 - - - - - - - - - 2
Mycobacterial infection (NOt) - - - - - - 1 - - - - - - -. - - 1
Rubella - - - - 1 - - - - - - - - - - -

Salmoneta infection (NOt) 1 - - 2 2 - - - - - 1 - 3 - - 10
Syphilis 2 2 - 4 1 1 1 - - - 3 - ii I - - 26
Typhoid&paratyyhoid - - - - 1 - - - - - - - - - - - 1

-Y1 ] I t.
INFECTIOUS DISEASE NOTIFICATIONS.
BY HEALTH AREA & REGION
For period January 1 to September 30, 1991

CONDITION CSA 55A 65A SWS WSA VI/EN NSA CCA ILL HUN NCR NER OFR CWR SWR SER 0TH UIK TOTAL

Dt* 30 6 79 3 17 7 17 5 3 6 9 2 184
Arbovirsl infection INOS) 4 1 1 8 138 18t 4 35 5 384
Bracellosis 2 -

FoodbomneitnesslNOtl 175 333 480 123 229 140 1 35 16 89 277 125 109 24 106 2 17 2281
Gastroenreritis (isstit.) S 10 6 4 2 7 3 37
Gonorrhoea 16 6 118 23 16 7 1 11 4 5 4 43 7 1 1 264
H. irifluenzaa epi8lottitis 1 3 1 2 7
H. influenzae meeingisis 1 3 .- 6 2 1 8 7 .- 2 30
H. irsfluenzue septicaemiu 2 3 1 6
H. influensue infection (dOS) ii it 8 2 13 12 1 2 9 2 1 5 2 9 4 99
HepatitisA 81 38 297 28 21 2 102 5 13 3 9 4 3 5 1 612
Hepatitise-AcLJte 11 4 2 17
Hepatitis B - Carrier 9 ii 1 1 22
Hepatit B Unspecified 103 66 67 164 84 5 86 5 33 17 36 56 3 16 2 743
HepatitisC 67 22 7 13 1 40 1 2 12 B 12 1 1 187
hepatitis, acute viral laos) 5 4 188 14 1 2 8 5 3 28 7 20 295
1-IlViefection 56 14 139 16 24 11 15 5 2 15 15 2 2 1 1 5 268 611
Hydatiddisease 1 1 2
Legionnaires' disease -. 0 6 2 5 2 1 1 22
Leptotpirosis 1 9 1 3 4 4 3 25
Listeria 2 1 1 4
Listeriosis - 2 - - - 2
Malaria 7 7 4 3 10 3 45 3 3 4 1 3 4 2 1 - 100
Measles 64 5 12 12 20 5 32 11 5 55 13 2 4 1 9 - - 254
Meningococcal meningitis 2 3 - 11 1 1 1 2 5 1 2 1 - - 30
Meniegcccccalsepticaemia - 1 - - 1 I 4 2 1 - - ill
Meningococcul infection (NOt) - - 4 3 3 1 2 3 5 1 5 2 2 1 - - 32
Mumps
M ba t ial at i al

-
20

-
19

-
-

-

-

1
1

1 1 -

-

-

3
-

-
3

43yco c er yp c
Mycobacterieltuberculosit 22 iS 36 21 8 7 2 7 13 3 - - 1 1 - 136
Mycobarteriel infection (NOS) - - 7 1 29 8 46 ii 3 6 2 3 3 2 - - 121
Pertcissis - 2 5 3 4 1 1 1 3 1 9 - 3 1 - - 34
Qlever - 1 - 1 1 5 7 44 83 3 2 1 - - 158
RossRiverfsver 1 - 4 - 4 1 11 71 23 - S - 7 - 128
Rubella - 1 5 - 6 1 6 1 1 1 - 2 - - - 25
Salmonella infection laoS) 67 90 74 112 124 62 72 1 39 18 63 61 63 14 22 ii iS - 811
Syphilis 36 12 33 47 313 7 26 6 16 64 17 115 3 14 1 3 - 431
Tetanus - - - - - - - 2 - - 2
Typhoid & paratyphoid 10 4 11 - 2 - 2 - 1 2 - 2 - - - - 1 - 35
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