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Remaining measles challenges in Australia
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easles was once a common childhood disease in Aus-

tralia, and medical practitioners were well acquainted

with the “fever, generalised maculopapular rash, cough
and conjunctivitis” syndrome that equated to a measles diagnosis.
Measles complications, particularly bronchopneumonia and otitis
media in children, were commonplace. With so many cases in the
community, relatively uncommon severe complications, including
acute encephalitis (1 in 2000 cases), subacute sclerosing panen-
cephalitis (1 in 25000 cases), and death, were also encountered.!

The measles virus is a genetically stable, single-stranded RNA
virus of the Paramyxoviridae family and Morbillivirus genus, which
only naturally infects humans. The virus is highly infectious, with
a basic reproductive rate (ie, the average number of secondary
infections that would result from one person with measles in a
fully susceptible population) of between 10 and 20.> The only
means of preventing infection with the measles virus is vaccination
of susceptible individuals.

The introduction in 1968 of an effective live, attenuated vaccine
against measles in Australia, and its inclusion in the national
childhood vaccination schedule in 1975 (recommended for chil-
dren aged 15 months in 1971 and scheduled for children aged 12
months in 1975), saw measles become less common, although
outbreaks were still regularly experienced. During the 1980s and
1990s, increased attention was given to measles control in Aus-
tralia. The inclusion of a second vaccine dose, and improving
vaccine coverage among preschool-aged children (currently, 94%
measles—-mumps—rubella [MMR] coverage at 12 months), has
resulted in the elimination of endemic measles in Australia.’
Elimination in a particular country or region is achieved when
immunity is continually uniformly maintained across the popula-
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e Measles is now rare in Australia, and cases can usually be
linked to its importation from endemic countries.

e To prevent measles outbreaks in Australia, high vaccination
coverage with two doses of vaccine must be sustained.

e All medical practitioners should consider a diagnosis of
measles in a patient of any age who presents with fever and
a non-vesiculating, non-itchy rash.

e If measles is suspected clinically, public health authorities
should be immediately notified, so that testing and
management of patients can be discussed and contact
tracing initiated.

e When a patient is suspected of having measles, testing of a
serum sample for measles-specific IgM and IgG antibodies
should be requested urgently.

e Pathology laboratories should have effective protocols for
immediately reporting positive measles-specific IgM
antibody tests, or other results indicative of measles, to public
health authorities.
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tion at a high enough level to ensure that sustained endemic
measles transmission cannot occur.

There is, however, no room for complacency. Measles is still
endemic in many parts of the world and, despite concerted global
control efforts in recent years, tragically remains the fifth leading
cause of death among children under 5 years of age worldwide.* The
highly infectious measles virus, which is transmitted by the respira-
tory route, has an enormous capacity to infect non-immune individ-
uals in the community. Immunisation levels in the order of 95% are
necessary to maintain the level of herd immunity required to prevent
outbreaks.” Recent experience demonstrated Australia’s vulnerability
to measles importation from countries where measles has not been
eliminated. An Australian tour by the Amma (Sri Mata Amritanan-
damayi Devi) group, based in Kerala, India, over Easter 2006, that
included Perth, Melbourne, Sydney and Queensland in its itinerary,
resulted in a measles outbreak that affected a number of Australian
states, with at least 20 cases in New South Wales alone.”

If the absence of measles in Australia is to be maintained, high
coverage with the two-dose schedule must be sustained, and new
ways should be explored of raising vaccination coverage in young
adults, particularly those living in communal accommodation or
travelling internationally. Young adults have often been affected in
recent outbreaks and, despite considerable investment, vaccination
coverage remains disturbingly low for this age group.*° As important
is vigilance among the medical community for patients presenting
with fever and rash, with the need for rapid appropriate confirmatory
testing and prompt public health action to limit spread.

Measles epidemiology in Australia

As measles is so infectious, most Australians born before an
effective vaccine was introduced have been exposed and are thus
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considered immune, unless lack of immu-
nity is serologically proven. The introduc-
tion of the second dose of MMR vaccine

1 Selected infectious agents causing
fever and maculopapular rash'?

seasonal occurrence, history of disease
contacts, immunisation record, previous
exanthematous illnesses, absence of itch,

for 10-16-year-olds in 1993 was followed Viruses Measles virus and associated prodromal features.'?
by marked reductions in measles notifica- Rubella virus Cough and presence of fever at the time
tions and hospitalisations.3 Further reduc- . of rash onset are important features that
. . . Parvovirus B19 . e . .
tions were achieved after the national increase the specificity of a diagnosis of
Measles Control Campaign targeting pri- Human herpesvirus type 6 measles in a patient with rash and fever.'*
mary schoolchildren, and the lowering of Flavivirus spp. A recent study in Victoria found that
the age for the second dose of MMR Adeno-associated virus confirmed sporadic measles cases were
vaccine to preschool-aged children in o more likely to report fever at rash onset,
3 Coxsackie virus . S .
1998. ‘ cough, conjunctivitis, and year of birth
Even with an effective vaccine (measles Echo virus between 1968 and 1981."
vaccine effectiveness is estimated to be Bacteria Streptococci

90%—95%), vaccine and vaccination fail-
ure can result from: improper storage or
transport of the vaccine; incorrect admin-
istration into the buttock; administration
too early in the infants life (when mater-
nal antibodies interfere with the immune
response); only giving a single dose; and
waning immunity.”® As susceptible indi-

Spirochaetes

Meningococci
Spirillum minus
Rickettsiae spp. Most
Treponema pallidum
Borrelia spp.

Fungi Coccidioides immitis .

Why must measles be confirmed?

Suspected measles cases must be con-
firmed, as the public health measures that
follow have considerable resource impli-
cations. When measures are not promptly
initiated, secondary cases will result in
unnecessary and potentially serious dis-

viduals accumulate in a community, they
provide the fuel for an outbreak when
infectious measles cases arrive from overseas. In Australia,
susceptible individuals now mostly comprise young adults (some
of whom are health care workers) and unimmunised children.’

Clinical details of measles infection

After exposure to an infectious measles case, there is an incuba-
tion period of about 10 days (usually between 7 and 18 days)
until the appearance of prodromal symptoms, or about 14 days
before a rash develops in a susceptible individual. During the
prodromal period of 2—4 days, the patient is febrile and miser-
able, complaining of malaise and loss of appetite. Historically,
much has been made of the Koplik spots that may be visible on
the buccal mucosa in the molar area, but these are only visible in
60% of cases.'” An infected patient is considered to be infectious
from a day before the beginning of the prodrome to 4 days after
the onset of rash.

Progressive cough, coryza, conjunctivitis, and photophobia are
accompanied by the onset of a red, maculopapular, non-itchy,
non-vesiculating rash, which first appears behind the ears and
along the hairline. It then spreads onto the face before appearing
on the trunk and then the limbs. The rash usually becomes
confluent, and lasts at least 3 days before beginning to fade.
There may then be patchy desquamation and some brown-yellow
discoloration. Careful examination may reveal general lympha-
denopathy and possibly splenomegaly.

When is clinical measles not measles?

As measles is now rare, most sporadic cases of fever and non-
vesiculating rash will not be due to measles; thus, the “measles
clinical syndrome” alone has a low positive predictive value and
requires laboratory confirmation to guide public health action.'!
A host of other infectious agents can present as a febrile illness
with a maculopapular rash (see Box 1).'* Useful features for
assisting in distinguishing between the various viral exanthems
have been reviewed and include characteristic morphology,

ease and large outbreaks that consume
considerable public health resources. In
all patients who present with a fever and non-vesiculating
rash, measles must be considered and formally confirmed or
excluded as a matter of urgency by specific testing, unless a
clinician has confirmed an alternative diagnosis. The attending
clinician should contact local public health authorities to
discuss case details and the most appropriate diagnostic tests.
Testing is important to confirm a case of measles, but equally
important to exclude measles, so that patients and their family
can be reassured, and unnecessary resource-intensive and
disruptive public health action avoided.!® Any malnourished
child who is diagnosed with measles should be provided with
vitamin A supplements to decrease the likelihood and severity
of complications.

Serological confirmation of measles

The accepted standard for confirming measles is by detecting
measles-specific IgM antibody in venous blood, which appears
within the first few days after rash onset, rapidly increases and
then declines, becoming undetectable after 4-12 weeks (Box ).
Measles IgM is detectable in serum by standard assays on Day 3
after rash onset in about 70% of measles cases and by Day 7 in
almost all cases. Measles IgG antibody testing should be
requested on the same specimen to rule out previous infection
or immunisation. If an assay for measles IgM is negative within 3
days of rash onset, then repeat samples should be taken. A
measles vaccination history should always be ascertained. In a
previously vaccinated patient, in whom measles is considered
the likely clinical diagnosis, the need for further serological
testing should be discussed with the pathologist. Testing for
other pathogens, such as rubella virus and parvovirus B19,
should also be considered.'®

It is important to realise that not all serological test-kits for
measles are equally sensitive and specific and, if the serolo-
gical result does not concur with the clinical and epidemiolo-
gical evidence, the sample should be referred to a reference
laboratory.
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2 Antibody levels and timing of the serological response
after measles infection
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Adapted from: World Health Organization. Guidelines for measles
surveillance. Harare: WHO Regional Office for Africa, 2004. *

Positive test for measles-specific IgM, but not measles

A positive result of a measles-specific IgM antibody assay may
indicate measles infection, recent vaccination or be a false positive
result.'” In Australia, where immunisation coverage is high and
disease is rare, a positive IgM antibody result has a reduced
positive predictive value. The measurement of measles IgG titres
on paired samples can help rule out a false positive IgM result. If
IgG determination occurs within 7 days of rash onset and then
again 3—4 weeks after rash onset, seroconversion or a fourfold
increase in measles IgG titre confirms measles infection, although
the need for public health action will have been decided before
this. If doubt remains about a positive measles IgM result, a
measles enzyme immunoassay with a different format to the
primary test, or a reverse transcriptase-polymerase chain reaction
(RT-PCR), can be used as confirmatory assays.

At least 5% of primary measles vaccinations can result in a
febrile rash illness, with a positive result for measles IgM anti-
body.?° The illness is most likely to be vaccine-related if there is no
cough, the rash began 7-14 days after MMR vaccination, and no
source or secondary cases have been identified.

Diagnosis using antigen or nucleic acid detection

Measles virus RNA can be detected in nasopharyngeal aspirates or
nose and throat swabs using RT-PCR for up to 3 weeks after rash
onset, or by immunofluorescence or viral culture for 1-2 days in
the same specimens. However, RT-PCR, which is highly specific, is
not currently routinely available for primary diagnosis in Aus-
tralia;*! culture is no longer routinely used for measles diagnosis in
Australia; and immunofluorescence is not an ideal test, as false
positive and false negative results are common. Thus, although
immunofluorescence may prove a useful additional test in the first
few days after rash onset, when measles [gM may be undetectable,
it is preferable to repeat measles IgM and IgG antibody testing of
peripheral blood after a week, if these tests were initially negative.

Genotyping measles virus

To confirm elimination of endemic measles virus, it is necessary to
genotype confirmed measles diagnoses in Australia. From all IgM-
confirmed measles cases, early-catch urine, a nasopharyngeal
aspirate, combined nose and throat swab, or heparinised blood
(collected within 4 days of rash onset, and preferably transported

at 4° C but not frozen) should be sent to a reference laboratory for
RT-PCR and sequencing. This allows the vaccine virus to be
distinguished from wild-type virus, and also allows the geographi-
cal origin of measles importations to be traced.*?

Public health measures

People who have had close contact with confirmed measles cases
need to be assessed as to their risk of measles by public health
authorities. Anyone born in Australia before 1966 is considered
immune unless they have serological evidence to indicate other-
wise.?> Similarly, any immunocompetent individual who has
received two doses of MMR vaccine at least 3 weeks before
exposure is considered immune, as is anyone with a history of
definite measles infection documented by a health care provider.

Susceptible contacts of a measles case can be protected with
MMR vaccine, administered within 72 hours of first contact with
the measles case, or with normal human immunoglobulin (NHIG)
if more than 72 hours, but no more than 7 days, has elapsed from
first contact. Effective and timely administration usually depends
on a close partnership between clinicians and public health
authorities.

MMR within the first 3 days is effective, as the incubation period
of the vaccine strain (4-6 days) is shorter than the incubation
period of wild-type measles virus (10-14 days). Although MMR is
generally only offered to children older than 9 months, this age
limit may occasionally be reduced in outbreak situations. As
maternal antibodies may result in an inadequate response below
1 year of age, two subsequent MMR doses should be administered
according to the National Health and Medical Research Council
vaccination schedule.”?

NHIG should be considered if it can be administered between 3
and 7 days of exposure. High-risk contacts who are most likely to
benefit are individuals who are severely immunocompromised,
pregnant women with negative results for measles IgG, and
children between 6 and 9 months of age. For infants less than 6
months of age, NHIG administration should be considered if their
mother has been diagnosed with measles or is seronegative.** It is
recommended that MMR should not be administered until at least
3 months after administration of NHIG, because of potential
interference with the live vaccine.

Individuals with measles are generally too unwell to undertake
normal activities. Adults should be strongly encouraged to isolate
themselves at home until 4 days after rash onset. Children with
measles must be excluded from school or child care for this
period.*> Immunised and other immune contacts do not need to
be excluded. Public health legislation in some states requires that
unimmunised contacts of a case be excluded from child care or
school until 14 days after the first day of rash in the last case in an
outbreak, unless they were vaccinated within 72 hours of first
contact with the infectious case. The attending specialist should
determine the management of immunocompromised contacts on a
case-by-case basis.

Conclusions

Although measles has been eliminated in Australia, there remains a
risk of importation from endemic countries, and recent experience
has demonstrated that outbreaks can still occur, with young adults
and unimmunised children being the main risk groups. Most cases
clinically suspected as measles will not be measles, and thus
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laboratory confirmation is important for public health action. The
optimal confirmatory test is a measles-specific IgM antibody assay.
Prompt notification of measles on a clinical basis is the key to
ensuring a timely public health response.
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