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An Outbreak of Measles, Koro Island, 1997
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Abstract.

An outbreak of Measles in Koro Island occurred during the spring of 1997 of which 245 suspected Cases of Measles were
identified. Measles was mast virulent among pre-adolescent and adolescent age groups thar resulted in absenteeism during the
epidemic. Crowded housing and transport encouraged spread of the virus. Measles IgM was cemfirmed in 88% of specimens
tested. The Ourbreak is antributed 1o primary vaccine failure and accumulation of susceprible cases caused by frequent breaks in
the cold chain and subsequent reduction in population immunity to Measles. A recommended two-dose Measles Immunisation
schedule will achieve and sustain a high population of immuniry to Measles. Also essential is strengthening Laboratory &
Epidemivlogical Surveillance, maintaining a high Immunisation coverage and integrity of a cold chain system 1o achieve the
WHO target OF Measles Elimination by 2005, (PHD 2006 Vol 13 No 2 Pages 25- 29)

The first case of suspected measles presented to Koro
Hgalth Centre on the 12™ of September and notified on
Saturday, the 13™ on Weekly Notifiable Disease forms.
MNo other cases presented with signs and symptoms
Introduction. of Measles until the 22" when 8 cases of measles
Measles is a acute viral infection’ that is transmitted  presented from different parts of the Island. An urgent
by close respiratory contact and spread via aerolised  notification by phone was made to the SDMO Lomaiviti
droplets.? It is a highly contagious, systemic infection  when 8 cases presented to the Health centre because it
of childhoaod. Fiji's history has shown measles to be a  was looking like an outbreak of measles on the island.
prolific conlagion and propensity to cause widespread
morbidity and mortality at an extremely rapid rate. Also  The earliest primary or index case never did present to
in Fiji's history, the greatest mortality at any peried of  the Health Centre but reported as an earlier contact in
time was due to a measles outbreak.” In the Measles  the initial Measles Case Investigation form. The index
epidemic of 1875 an estimated one-third of the Fijian  case was a 14 year old boy who recently returned from
population died within the first 3 months after contracting  a suburb in Suva (capital) and arrived to village with a
the disease.*In 1875 Koro Island had an estimated Case  fever, followed by a rash the next day. He had lived with
Fatality Rate of 27.0% of the population. relatives in Suva before coming to Koro on the week he
became sick. He claimed that the family he tempaorarily
resided with with had some siblings affected with a
measles like illness.

In September 1997 an outbreak of measles occurred in
Korowhich drew the attention of Senior Health Managers
to an epidemic of measles that was beginning to occur
Nationally at about the same period.

Koro Island is an 8 by 16km island located on the eastern

883 . 428
side of Viti Levu. The island has a population of approx, | 1o . .
3,000. It is servad by a Health Centre and is staffed by 1905 4 414
a Medical Officer and two nurses; two District Nurses 1996
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are stationed at clinics at different location on the island.

Koro Is, is under the administration of the Subdivisional  1able 1.0 No. of Measles Cases Reported by Notifiable

Medical Officer (SDMO) Lomaiviti based at Levuka. Di R : -1 -
* Source: Health Information Unit Notifiable Disease

Immunisation for Measles in Fiji is only given to infants ~ Summary, 1993-1996.

at 9 months as a single dose. Current Measles vaccines, .
when administered after the recommended age of 9 Forthe next few weeks until the end of October the Health

months, provide about 85% protection.? Serological Centre was inundated with children with complaints of
studies in developing countries have shown sero- [e¥er with a rash. Each case of suspected measles was
conversion rates after immunisation at age 9 months  Provided supportive treatment. Blood samples were

of 80 to 90%.® Sero-conversion has been equated with tﬂkl?l"l from some of lhelaﬁected cases and sent to the
protection from the disease. National Virus laboratories that confirmed the measles

outbreak about a month later,
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On Wednesday, October 8" Senior Ministry of Health
Officials issued a ‘Disease OQOutbreak Warning' for
Measles to the whole country and reported on the
measles outbreak in Koro that occurred during the
month of September.

Initial Public Health Measures included health education
to Parents, Active case finding with the assistance of
Community Health Workers and the local teachers’
association, and cancellation of a Inter-Primary Schools
Sporte competition. In Movember 1997 the Ministry
of Health conducted a mass measles immunisation
campaign on a national scale, that also included the
distribution of Vitamin A tablets to affected cases.

Method.

The U.S. Centrefor Disease Control
: Clinical Case Definition was the
mainstay for defining Measles
Cases : An illness characterised
by all of the following clinical
features: * generalised rash
lasting greater than or equal
to 3 days, * a temperature
greater than or equal to 38.3 ¢
(101 1), * Cough, or coryza, or
conjunctivitis.

Measles identification was 0
simplified for non-Medical
Personnel (Community Health
Workers, Head Teachers) using a
Suspect Case Classification for Measles (i.e. Any rash
illness with Fever).

No. ol Cases
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11-18th
Sept

Cases of Measles were either serologically confirmed
or meet the CDC's clinical case definition with
epidemiolegically links to laboratory confirmed cases of
Measles.

All patients that presented to the Health Centre had
their brief clinical details recorded on a GOPD Registrar,
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Measles investigation is initiated using a Measles Case
Investigation form when a patient's clinical symptoms
identify with the CDC Clinical Case Definition for Measles.
All Measles Case Investigation forms are collated inlo a
Measles line listing form, for ease of analysis. At the of
the day, a tally of Measles Case is recorded into Weekly
Notifiable Disease Forms that are posted each Saturday
to respective supervisors (a copy each to SDMO, DMO
and MOH).

Another form that was used was a Monthly Measles
Case reporting which Community Health Workers
reported. Other forms were designed to collect
comprehensive data on Measles Cases that did not

Fig. 1.0: No. of Measles Cases seen al Koro Health Centre,

Sept-Oct, 1997.
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present to the Health Centre but epidemiclogically linked
to confirmed Measles Cases. The two main forms were;
the COMMUNITY Health Worker Measles Case Report
Forms and Primary School Measles Absenteseism
Register that was compiled by Head Teachers.

Immunization coverage for Measles was obtained from
previous annual CMR reports.

Data was collated, analysed and presented using
Microsoft Excel, 1995,

Fig. 2: No. of Measles Cases seen at Koro Health Centre,

by Age, Sept-Oct, 1987
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Results.

Atotal of 245 Measles cases were
reported by Koro Health Centre
for the months of September
1997 to January 1998. The peak
of Outbreak (Fig.1) occurred
on the 2nd and 3rd week of
October.

The Measles OQutbreak mainly
affected the pre-adolescent and
adolescent age groups (10-

0-11mnth 1-dyr 5-Oyr

Age Intarvals

10-14yr

v 14yrs), which constituted about
41 % of total Measles Cases.
They were mainly the students at

15-19yr
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the later years of Primary School and
first few years of High School.

Fig.3{a):Total Student Absent days for each Class per week for
Nakodu-Mudu Frimary School from Sapt. to Oct., 1887

In the first month of the Outbreak, the 1801

Primary Schools notified large student ¢ bk

absenteeism. Students in Class 5-8 ¥ '™

(Fig.2), (age range of 10 to 1dyrs), E 1201
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the form of a Mass measles campaign. Sept.-Oct.

Health workers in Fiji were instructed
lo attain a 100% coverage during the
campaign in their respective areas.

Fig.3(b):Total Student Absent days for each Class per week for
Vunivasa primary School from Sept. to Oet.1997.
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Tablo 2: Measles Immunisation Coverage for 8 month obd infants (1982-1887).

Yesar Mesashes Immunisalion Ceverage (%)
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“Source: Kam Henth Canire, Consalidated Monthly Reparts 1992- 1057

Tabde 3: Koro Measles Bera IgM Resulls.
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**Bera botle wirs mistakenly Ebelled in ink, which was Segible afler cokd storages

Discussion.

In this Outbreak the CDC standard Clinical Case
definitions was referred to as it was conveniently
available at that point in time. It catered for maximum
sensitivity at the expense of specificity for surveillance
purposes that provided laboratory confirmed Measles
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in 88% of Specimens tested. “However the absence of
IgM in blood specimens should not preclude Measles
infection, as the sensitivity of some
IlgM Assays is low and the timing of
specimen collection is just as important
because of short-lived IgM response.
Apparently there was a long duration
from collection to testing of specimens
due solely to the geographical isolation
of the health centre. Therefore the
application of CDC Case Definitions
andepidemioclogicallinkage of probable
cases of Measles with a laboratory
confirmed case was about the best
method of reporting this epidemic,
under the circumstances of not having
any immediate laboratory support,
transport and expert guidance.

However the sensitivity of the case definition in the
under 1yr olds could not be reliably and accurately
applied due to the many possible ‘non-measles' fever &
rash conditions that were prevalent in that age group, for
example Infected Scabies with ARl Another important
factor was that Infants less then & months had acquired
immunity with prevailing maternal antibodies. Therefore
the strength of classifying Measles in unimmunsed
infants (<6 months) had to depend largely on laboratory
confirmation only.

Two major conditions contributed to the virulence of the
Measles virus in the school age group from village to
village. Firstly, was the close contact students shared
when travelling on the back of a canvassed 2 tone
truck which is the main mode of transport form home to
school. Secondly, the cold, rainy weather of September
generally confined families indoors mostly in closed
single-room dwellings which facilitated transmission
amongst family members.



CricinaL Parers

PaciFfic Pusuc Heath 3 Voo 13, No 2. 2006

Measles Immunisation Coverage (Table 2) in general
for the whole island for the past 5 years was erratic
and for some years, was of a very poor standard.
The Outbreak rapidly affected mainly the population
of children on the island. Measles vaccination at 9
months provided protection to 85% therefore 15% were
unprotected despite vaccination (a Primary Vaccine
failure). " A Measles Outbreak was not unexpected even
in immunised populations due to the accumulation of
susceptibles composed of unvaccinated children and
the 15 % of those immunised and not protected by the
vaccine.

Furthermore a contributing factor to the
epidemic was poor vaccine efficacy.
*Poor maintenance of the cold chain
is implicated as the cause of a low
vaccine efficacy. In developed countries
with high Measles Vaccine Coverage
outbreaks among older children still
occur because of Secondary Vaccine
failure {loss of immunity over time).
In the Koro situation, transportation of
vaccines took long hours and handling
by different persons (boat crew, carrier drivers) who
were generally ignorant to its significance. The vaccines
leave its source (Govt. Pharmacy) and is transported
to Koro Island by Ferry { flights are inconsistent) then
at the Koro Jetty taken by any available vehicle to the
Health Centre. A total journey of 12 = 14 hours, which
takes longer if the ferry bypasses the island on the
accasion of unfavourable weather to return 3 days later.
The handling and maintenance in cold storage in the
ferry or vehicle is always uncertain which undermines
the efficacy of Measles vaccine at each transfer. The
Health Centre staff are often surprised with the arrival of
a vaccine carton which suggests poor communication
by the supplier. Therefore at any stage of the transfer
of vaccines form the source to the Health Centre the
cold chain is easily broken, severely undermining
the efficacy of Measles and other vaccines. Another
faclor is that during transfer of vaccines, periodic
temperature changes are not monitored or recorded. As
a consequence, the receiving Nurse who administers
these vaccines is unaware that it is not providing the
expected protection, wasting effort, time and resource.
The reported Immunisation coverage (Table 2) by the
Immunisation Nurse then just provides a false sense of
security and achievement.

The effect of Primary Vaccine failure that contributed to
the Measles Epidemic in Koro could be similar to that
occurring to the rest of the country with the accumulation
of suscaptibla(s), which really raises the question of the
adequacy of a single dose of Measles vaccine. ®lt is a
known fact that even with high immunisation coverage

A contributing factor
to the epidemic was
poor vaccine efficacy.
Poor maintenance
of the cold chain
is implicated as
the cause of a low
vaccine efficacy
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(>95%), susceptibles will continue to accumulate fairly
rapidly as the Measles vaccine is not 100 % effective.
A possible solution is the introduction of a second dose
of the Measles Vaccine. *The rationale for the second
dose is to protect those persons who did not sero-
convert after the first dose (primary vaccine failures),
There are many epidemioclogical studies in the last 10
years that have shown the increased protection gained
after a second dose.

2CDC has evaluated response to vaccines and conclude
that more than 96 % of initially sero-negative children
responded to the 2™ dose of the Measles vaccine (CDC,
Unpublished data). In 1989, the advisory
Committee on Immunisation Practices
{ACIP) of the US Public Health Service
recommended the use of a second dose
of Measles-containing vaccine, but in 4
to 6 years old (School entry age), for the
reasons of accessibility and feasibility
{(administration considerations). "There
are also strong evidence to indicate
that a 2-dose strategy achieves a high
level of immunity to prevent measles in
school. For the Koro experience, the single Measles
dose strategy has proven to be ineffective especially
when it has not provided the necessary protection for
most of the affected School age children.

Mass measles immunisation or Supplementary
Vaccination (SVA) was instituted at a national level
following the Koro Qutbreak to accelerate Measles
control and to counter the Measles Epidemic at a
Mational level. All children {ages 1-5) irrespective of
immunisation status were re-vaccinated for Measles.
*The aim was to increase overall vaccine effectivenass
by immunising children who did not respond to their
initial dose (Primary vaccine failure). The drawbacks
were mainly logistical issues that required planning,
time and resources on a large scale that ultimately
compromised on-going Public Health programmes. The
introduction of a second dose Immunisation is measles
is a cost-effective alternative strategy to Mass Measles
Immunisation or VA programmes, But if the coverage
of the first dose of Measles vaccine is < 90% or vaccine
efficacy is questionable resulting in a Outbreak then SVA
or Mass Measles campaigns may need 1o be brought
back as a means to sustaining population immunity to
the Measles Virus.

Recommendations.

Current Fiji EPI policy maintains a routine single dose
recently changed in 2003 to a iwo-dose measles vaccine
schedule is justified with the overwhelming supportive
Scientific evidence. The sirategies for Measles control
in Fiji is evidently evolving from basic Measles control
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and outbreak prevention to elimination of the disease as
it aims to achieve the WHO goal of Measles elimination
by year 2005. "*A high level of second dose coverage is
likely to be necessary to sustain this goal of elimination
of indigenous transmission of Measles.

Secondly, as Measles becomes less endemic, Yevidence
from the United States show the continued risk fram
becoming re-established as an endemic disease is high.
Identifying imported Measles through Virologic genotype
studies is currantly unavailabla in the
country but can be developed. Fiji
is vulnerable to Imported Measles
Cases simply by its location as the
‘Hubr of the Pacific’.

Thirdly, despite reporting a high
vaccination coverage for most
vaccing preventable illness on a
National Scale (=98%) this study
has shown that the distribution
through maintenance of the cold
chain, immunisation administration
and Measles Surveillance System
need to be strengthened to sustain
vaccine efficacy and subsequently provide adequate
protection from these diseases.

The important lesson that can be leamnt from this
Qutbreak is that even with an adequate immunisation
vaccination coverage, any weaknesses in the Cold
Chain System added to Primary Vaccine Failure are
prime conditions for initiating a Measles Qutbreak. The
same difficulties experienced in Koro Island is similar to
that faced by a lot of the little islands in the Fiji group
and also other Pacific Islands.
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INFORMATION ON
HEALTH RESEARCH COUNCIL of the PACIFIC Lid.

HRCP BACKGROUND

The Health Research Council of the Pacific (HRCP) was
formed in 1998 and through the support of NZAID in 2002,
established a fully operational secretariat hosted by the Fiji
School of Medicine which is equipped with the capacity to
instigate efforts towards the implementation of the HRCP
objectives.

HRCP MissION

Health research by a / ) F‘mﬂ‘ Peopl_e_
Y A ¥ -

= To promote and s ehgThen health researc

{ Pacific People

_ r more control
and ownership of data a erated through
research.

HRCP Members

The HRCP currently has more than 84 members comprising of 9
Executive Committee Members, 15 Pacific island country Focal
Point Members, 35 voluntary consultants, and 25 junior
researchers

Pacific Health Research Council (PHRC) which was based in Suva, Fiji
is now known as the ‘Health Research Counclil of the Pacific Limited'
(HRCP); a Fiji registered not-for-profit organisation. The objectives
above remains the same.

For more information contact HRCP Staff or Website:
www . DacificHRC .org
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