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Safety monitoring of HIN1 vaccines
in Singapore during the H1N1
pandemic

Introduction

In June 2009, the World Health Organisation (WHO) declared a
HINI pandemic, and vaccines, being one of the most important medical
interventions during a pandemic, were developed quickly by manufac-
turers in large quantities to meet the demands of the various countries.

In Singapore, the Health Sciences Authority (HSA) employed a
“rolling review and submission” of pandemic vaccines, similar to the
approach taken by health authorities worldwide. This allowed vaccine
manufacturers to submit data sets for review by HSA as and when they
became available, without having to wait until all the data was ready, as
would be the case for products reviewed under normal circumstances.
Two HINI vaccines, namely Panvax® HINI vaccine by CSL Lim-
ited, Australia and Pandemrix® HIN1 vaccine by Glaxo Smithkline
Biologicals were approved for use by HSA in the last quarter of 2009.
Both vaccines contained the A/California/7/2009 (HIN1) viral antigen.

Pandemic vaccine vigilance has challenges associated with it.
As these vaccines were to be used in a very large number of patients,
certain adverse events which were too rare to show up in clinical tri-
als may become apparent when a significant number of patients were

given the vaccines.

To safeguard public health, HSA, with the support of the Ministry
of Health (MOH), enhanced its existing post-marketing vigilance activi-
ties to closely monitor the safety profile of HIN1 vaccines. Innovative

measures were put in place to help ensure that emerging safety concerns
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associated with the vaccines were quickly picked up
and also disseminated to healthcare professionals in

a timely manner.

Enhanced postmarketing vigilance
activities

The new initiatives to closely track the safety
profile of HINI1 vaccines were developed in col-
laboration with MOH, the healthcare clusters and
other relevant health authorities. They include the

following:

1. Establishment of a registry for patients
vaccinated with HIN1 vaccines in Singapore

Patient exposure data is essential for the benefit-
risk assessment of HIN1 vaccines. A registry of all
patients vaccinated was developed to enable MOH
and HSA to keep track of the number of doses admin-
istered and calculate the incidence rate of any adverse

event that may occur.

The National Immunisation Registry (NIR)
worked on enhancing its existing database to allow
for mass HIN1 vaccination notifications. This was
made electronically available through the Health Pro-
fessional Portal and forms for vaccination recording

were specially prepared for this purpose.

As of March 2010, the NIR has processed more
than 250,000 notifications from over 1,000 healthcare
institutions and medical clinics. Fig. I shows the

breakdown of vaccination uptake by age group.

2. Setting up of a sentinel site for active safety
surveillance of targeted patient groups

A sentinel site was set up at Kandang Kerbau
Women and Children Hospital in Nov 2009 to focus
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on the active safety surveillance of HIN1 vaccines
in pregnant women and children. The team working
on this project comprised a principal investigator
from Paediatric Infectious Diseases, assisted by a co-
investigator from Paediatric Allergy and Immunology
and a research nurse. The programme was named
HK-INSPiRE (HSA-KKH Inpatients’ Surveillance
of Post-vaccination Reactions). As data on vaccine
efficacy and safety were limited in these groups of
patients, the sentinel site served as a data collection

point for these special patient groups.

Since HIN1 vaccination started on 3 Novem-
ber 2009, more than 1,500 pregnant women were
screened. No vaccine adverse events (VAEs) relating

to pregnancy outcomes has been reported.

3.Reporting of serious vaccine adverse events
(VAEs)

Prior to the commencement of HIN1 vac-
cination, road shows were conducted by HSA to
strongly encourage the reporting of all serious
VAE:s suspected to be associated with the vaccines.
Healthcare professionals were strongly encouraged
to report all fatal and life-threatening events sus-
pected to be due to vaccination as soon as possible,
preferably within 24 hours and all other serious
reports within 7 days.

Figurel
% vaccination uptake by age group

25

20

%

>6 7-12 13-18 19-24 25-34 35-44 45-54 55-64 65o0r

older

Age group




New VAE reporting forms were printed and dis-
seminated to the healthcare institutions and medical
clinics as part of the pandemic vaccination informa-
tion kit. Three different platforms were established

to facilitate the submission of VAE reports, namely:

@ Online reporting through the Critical Medical

Information Store (CMIS).
Web-based reporting through HSA’s website.
Manual reporting through fax or mail.

The ADR/drug allergy reporting module of
CMIS in the healthcare clusters was enhanced with an
additional field to include batch number of the vaccine

to facilitate signal detection of batch-related problems.

4. Review of adverse events of special interest
(AESIs)

A list of AESIs was identified based on past
experience associated with influenza vaccines. Local
experts’ opinion from the various medical disciplines
were sought to establish the clinical relevance of the
AESIs in the local context. Using the available stand-
ard case definitions from Brighton Collaboration,
questionnaires were created and modified based on

the recommendation from the local experts consulted.

Upon receipt of an adverse event report, the
Vigilance Branch (VB), HSA, would send the rel-
evant questionnaire to the reporting physician. The
feedback obtained allowed HSA to assess the level
of evidence for the reported case and allowed com-
parability of AESIs across international surveillance
systems. In addition, the epidemiology team from
MOH provided the local background incidence of
the AESIs over the past few years, which formed the
basis of the observed-to-expected analysis of vaccine

safety signals in Singapore.
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Recognising that the concern in the past that
were associated with similar type of vaccines were
rare neurological events such as Guillain-Barre Syn-
drome, HSA established a Neurology Expert Advisory
Committee comprising five experienced neurologists
from the healthcare clusters. The objective of this
committee was to adjudicate the adverse neurological
events associated with HIN1 vaccines and to deter-
mine the causality based on the assessment criteria
established by the World Health Organization.

5. Working closely with product licence holders
(manufacturers) on intensive monitoring of local
VAE:s for signal detection

The product licence holders of the HIN1 vaccines
were informed of HSA’s expedited timelines for VAE
reporting. They were mandated to submit all known seri-

ous VAE:s to their products which included the following:

All fatal and life-threatening reports occurring
locally to be submitted to VB within 24 hours
from first notification of event and all other
reports to be made within 7 days.

All international fatal and life-threatening reports
and adverse events of interests (AESI) to be
reported to VB as soon as possible, preferably
within 7 days.

In addition, the product licence holders were re-
quired to submit a monthly simplified periodic safety
update report (PSUR) accompanied by a summary of
vaccine distribution and patient exposure both locally

and internationally.

6. Collaboration with other regulatory agencies
and international surveillance

HSA worked closely with its consortium
regulatory partners such as the US Food and Drug
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Administration (FDA), European Medicines Agency
(EMA), Australia’s Therapeutic Goods Administra-
tion (TGA), Health Canada (HC) and Swissmedic to
share safety signals. The VB officers also took part
in weekly teleconferences organised by the WHO on
HINI vaccine safety involving more than 20 other
international drug regulators. This ensured that all
participants were kept apprised of the experience
of the various countries which have initiated HIN1
vaccination in their population and also of WHO’s

position of the safety profile of these vaccines.

7. Communication to the public and media

A significant amount of effort by MOH, the
Health Promotion Board and HSA was put into pro-
viding up-to-date information for the public.

Various communications channels (media,
websites, blogs) were employed and HIN1 vaccine
enquiry phone lines were also set up for this purpose.
This hotline was manned by MOH to manage the
communications with healthcare professionals and

the public regarding all pandemic queries.

A medication guide for patients was developed in
four different languages. Common adverse events and
their management were outlined. Rare serious events
were also mentioned to ensure that an informed decision
on vaccination was made by the patient. This medication
guide accompanied the pandemic vaccination kits that
were sent to all purchasers of the vaccines. In addition,
a vaccination card was included in the kit to record the
vaccines administered to the patients. This card served
as an important source of information for the clinical
management of patients who experienced a serious ad-
verse event. There was considerable media coverage of
these information brochures which were well received

by the healthcare community.
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During the monitoring period, HSA regularly
shared vaccine safety information through the HSA-
Adverse Drug Reactions bulletins and Dear Health-
care Professional Letters (DHPL). The serious VAEs
were also made public through postings on HSA’s
website and updated regularly.

8. Overview of local adverse event reports
associated with HIN1 pandemic influenza
vaccines

The HINI vaccination programme began
on 3 November 2009. As of 28 February 2010,
approximately 425,000 doses of the vaccines have
been distributed, with Panvax® accounting for
majority of the sales. Over this same period, HSA
has received 152 reports of suspected vaccine adverse
events of which 89% were assessed as non-serious.
The median age of the patients was 21 years (range:
5 months to 82 years). The majority of the events
occurred within the first 3 days of vaccination. Most
ofthe reports described already known adverse events
that are associated with seasonal flu vaccines. This
is consistent with the World Health Organisation's
(WHO) finding that the safety profile of the pandemic
vaccine is similar to that observed for seasonal flu vac-
cines, based on the over 300 million doses of vaccines
that have been distributed globally. Table I shows a

breakdown of the common vaccine adverse events.

Seventeen (11%) of the adverse event reports
were assessed as serious by the reporting physicians.
They include six reports of allergic reactions of vary-
ing severity: a case each of anaphylaxis, exacerbation
of pre-existing scleritis, Sweet’s syndrome, puffy eyes
and facial flushing and Churg-Strauss syndrome. Five
of these patients have pre-existing medical conditions
such as asthma or are known to be allergic to certain

medications.
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Table 1

Common adverse events associated with Panvax®

Suspected adverse reaction

% of total

reactions
Hypersensitivity reactions (skin/respiratory tract) 30
Influenza-like illness 17
Application-site reactions and general disorders (e.g. fever, tiredness) 15
Nervous system disorders (e.g. giddiness, numbness, headache) 13
Musculoskeletal disorders (e.g. myalgia, body aches) 8
Gastrointestinal (e.g. nausea, diarrhoea) 6
Other system organ classes (e.g. urinary, ocular) 11

Seven other reports include a case of new on-
set diabetes, a case of dystonia, a case of persistent
vomiting, two cases of facial palsy and two cases of
HINT infection in patients who received vaccination
more than 2 weeks prior to the onset of influenza ill-
ness. It is to be noted that no vaccine or drug is 100%
effective and vaccination failure may still occur in

certain instances.

Four of the other serious reports were in chil-
dren and these include a case of high fever, a case of
hypotonic-hyporesponsive episode and two cases of
seizures. All the patients have since recovered or are

recovering.

Other than the reports involving allergies such
as anaphylaxis, puffy eyes, facial edema and vomiting
which are known to be associated with vaccines in
general, it cannot be concluded that HIN1 vaccines
caused the other serious adverse events as they could
be coincident events of natural progression of an

underlying disease condition. Based on the review of
local reports and the global experience of the other
countries, there has been no signals of any major
safety concern associated with the HIN1 vaccines
thus far.

Conclusion

The strong support and cooperation provided
by the various stakeholders involved in the pandemic
planning have enabled the establishment of a robust
postmarketing surveillance system which provides

for public confidence.

HSA would like to take this opportunity to thank
all healthcare professionals for diligently submitting
the serious VAEs suspected to be associated with
HINI vaccines and the notifications of vaccination
to NIR. This has contributed significantly to HSA’s
ability to closely track the risk benefit profile of the

HINI1 vaccines used in Singapore.
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(Reported by Chan C L, Soh S and Toh D, Vigilance Branch, Health Products Regulation Group, Health Sciences Authority)
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Epidemiological review of cholera in Singapore,
1994-2009

Introduction duced into the country in 1963 as an extension of the
seventh cholera pandemic. Sporadic cases of El Tor
Cholera was introduced into Singapore soon  cholera continued to be reported in subsequent years
after it was founded as an entrepot portin 1819 during  jth jsland-wide outbreaks in 1972 (114 cases)® and
the first cholera pandemic (1819-1825)." Despite the 1978 (83 cases).® Well-defined localized outbreaks
implementation of stringent quarantine measures, sev-  were reported among foreign construction workers in
eral outbreaks of cholera were reported in Singapore 19827, inmates of an institution for the aged sick in
during the nineteenth century in 1841, 1851, 1858, 19878 and a psychiatric institution in 1990.°
1862 and 1864.%* El Tor cholera was first reported in

Singapore in 1944 in an outbreak at Loyang involving We present the findings of an epidemiological
villagers who had consumed cabbages dumped into  review of the cholera situation in Singapore from

the sea from an infected Japanese ship.* It was reintro- 1994 to 2009.




Findings

A total of 174 cases were reported over the 18-
year period from 1994 to 2009, and the annual number
ranged from 0 in 2006 to 42 in 1994. The incidence
showed a downward trend from 42 cases in 1994 to
10 cases in 2000 and 4 cases in 2009) (Fig. 2). The
incidence rate depicted some cyclical patterns with
the peaks declining from 1.2 per 100,000 in 1994 to
0.8 per 100,000 in 1998, 0.3 per 100,000 in 2004 and
0.1 per 100,000 in 2009.

Cases were evenly distributed between the two
genders. Adults had a higher incidence rate than children
and those above the age of 55 years had the highest mean
age- specific incidence rate (7able 2). The mean annual
proportion of cases in the 15-24 years age group de-
creased significantly from 16.3% in 1994-1997 to 2.3%
in 2002-2005 (p <0.001), and subsequently increased to
4.8% in 2006-2009. On the other hand, the mean annual
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proportion of cases in the 55 years age group or older age
group increased significantly from 29.9% in 1992-1995
to 88.6% in 2002-2005 (P <0.0005), and subsequently
dropped to 17.9% in 2006-2009. The majority of the
reported cases involved local residents. Foreigners
constituted between 5% and 17% of the reported cases.
Among the three major ethnic groups, the mean annual
ethnic-specific incidence rate of Malays was higher than
that of Chinese and Indians during the period 1994-2005,
while the mean annual ethnic-specific incidence rate of
Indians was the highest during the period 2006-2009
(Table 3). Among the resident cases by ethnic group,
the mean annual proportion of Chinese was the highest,
followed by Malays and then Indians.

Imported cholera accounted for 6.9% of all
the reported cases from 1994-2009 (Table 4). Most
of these cases acquired the disease from countries
in the region such as Malaysia, Thailand, Indonesia,

India and Pakistan.

Figure2

Number of reported cholera cases by classification, 1994-2009
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Table 2

Mean annual age-specific incidence rates (per 100,000 population) of reported cholera cases, Singapore, 1994-2009

Age group 1994-1997 1998-2001 2002-2005 2006-2009
(years) (n=86) (n=60) (n=16) (n=12)
0-14 0.1 (3.7) 0.1 (4.6) 0(0) 0(0)
15-24 0.6 (16.3) 0.2 (12.6) 0.04 (2.3) 0.03 (4.8)
25-34 0.5 (22.8) 0.3 (18.5) 0.1 (4.5) 0.1 (22.6)
35-44 0.4 (13.6) 0.5(27.3) 0.03 (2.3) 0.1 (13.1)
45-54 0.9 (14.7) 0.4 (13.4) 0.04 (2.3) 0.1 (41.7)
55+ 1.6 (29.9) 0.9 (23.6) 0.5 (88.6) 0.1(17.9)
Total 0.6 (100.0) 0.4 (100.0) 0.1 (100.0) 0.1 (100.0)
Figures in brackets refer to percentage distribution
Table 3
Mean annual ethnic-specific incidence rates (per 100,000 population) of reported cholera cases, Singapore,
1994-2009
Ethnic group 1994_-1997 1998_-2001 2002_-2005 2006_-2009
(n=86) (n=60) (n=16) (n=12)
Residents
Chinese 0.6 (65.4) 0.3 (47.5) 0.1(76.1) 0.1 (69.1)
Malay 1.1 (16.5) 0.9 (34.4) 0.2 (6.8) 0.1(8.3)
Indian 0.6 (6.1) 0.1(0.8) 0(0) 0.1(8.3)
Others 0.6 (2.3) 2432 0(0) 0.59.5)
Foreigners 0.4 (9.8) 0.2 (14.1) 0.1(17.1) 0.02 (4.8)
Total 0.6 (100.0) 0.4 (100.0) 0.1 (100.0) 0.1 (100.0)

Figures in brackets refer to percentage distribution.
Table 4
Local and imported cases of Vibrio cholerae, serogroup O1 biotype El Tor and serogroup 0139, 1994-2009

Serogroup 1994-1997 1998-2001 2002-2005 2006-2009
(n=86) (n=60) (n=16) (n=10%)
Local cases
El Tor
Ogawa 84 49 3 3
Inaba 1 9 10
0139 1 2 0
Imported cases
El Tor
Ogawa 0 0 0 5
Inaba 0 0 3 2
0139 0 0 0 0

*In 2009, 2 imported cases were excluded; one was of Vibrio cholerae O1 with Ogawa and Inaba, and
one was of Vibrio cholerae with unknown serogroup.




There were 4 cholera-related deaths, 1 each
in 1994 and 2004, and 2 in 1998, giving an overall
case-fatality rate of 2.3%. All the 4 deaths were local
cases and their ages ranged from 67 to 89 years. They
all had co-morbidities and were admitted to hospital
in a state of severe dehydration.

Most of the cholera cases (83.2%) were caused
by V. cholerae O1, biotype El Tor, serotype Ogawa
(Table 4). All the cases due to the O139 serogroup
were imported from India, Thailand, Indonesia and
China.

Based on available records of the Department
of Pathology, Singapore General Hospital, both V.
cholerae O1 and O139 were sensitive to ciprofloxacin
and tetracycline. However, V cholerae O139 was re-

sistant to cotrimoxazole, but that of O1 was sensitive.

Several outbreaks of cholera were reported. In
an outbreak which occurred during a Malay wedding
function at Jurong in 1999, a total of 8 cases of El Tor
cholera, serotype Ogawa, were reported, with 4 de-
tected through contact tracing and one through screen-
ing of implicated foodhandlers. The incriminated food
item was iced banana-flavored drink (p=0.01). Careful
enquiries showed that the crushed ice for cooling the
drink was probably cross-contaminated when it was
stored in styrofoam boxes previously used for the

storage and transport raw fishes and other seafood.!®

In another outbreak, a total of ten cases of El Tor
cholera, serotype Ogawa, with onset of illness between
3 October and 10 October 2004 were reported. An eld-
erly man with co-morbidities died. Seven of the cases
lived in Bedok and Tampines and had taken their meals
from various food establishments there. Consumption

of 4 seafood items (prawns in noodles, steamed prawns,
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cooked squid and fried fish, was significantly associated
with illness. It could not be established how the imported

seafood was contaminated."!

Comments

Despite Singapore being located in a cholera-
endemic region, the disease incidence has been
declining and the situation is currently very similar
to that of other developed countries.!*!* Factors con-
tributing to the successful control of cholera include
the high standard of environmental sanitation and
hygiene'¢, the comprehensive disease surveillance
system®, licensing and control of food factories and
retail outlets, and health education and supervision
of public foodhandlers.

The declining trend of cholera as well as other
foodborne diseases such as typhoid and hepatitis A
over the last 16 years could be attributed to further
improvements in food hygiene practices. The NEA’s
grading system for eating establishments and food
stalls, introduced in 1997, is a structured system of
appraisal for food outlets that is intended to motivate
licensees to improve and maintain good personal and
food hygiene, and housekeeping of their premises.
This regime has yielded significant improvements in
food hygiene levels in Singapore. The proportion of
grade ‘A’ and ‘B’ stalls increased from 46% in 2002
to 86% in 2008, while the remaining 14% of stalls
were graded “C” and they met the hygiene require-
ments.'”” The NEA’s hawker centres upgrading pro-
gramme implemented in 2001 has also contributed
to an improvement in overall hygiene standards at
hawker centres. A total of 72 centres have since been
upgraded with better facilities and toilets, amongst
other improvements, while the remaining 30 centres
will be upgraded by 2012.'
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Cholera is predominantly an adult disease in
Singapore, especially among those above 55 years
of age, unlike salmonellosis which affects mainly
the young. The high incidence of cholera among the
elderly could be contributed by the lower levels of
gastric acid” and lower infective dose of V. chol-
erae needed to cause clinical disease in persons with
hypochlorhydria.??! The incidence of cholera has
decreased in all ethnic groups. However, ethnic dif-
ferences in incidence rates persist. This could not be
attributed to environmental hygiene, as over the last
two decades, there have been vast improvements in
environmental sanitation, including universal potable
water supply piped to every home in all communities.
One possible reason for this could be differences in
food preference and methods of food preparation
among the ethnic groups. For example, the Chinese
prefers to consume fish and shellfish such as cockles
and oysters raw or partially cooked. Foreign workers
are also known to have contracted cholera by consum-
ing wild shellfish indiscriminately picked up from

sewage—contaminated areas.

Singapore remains highly vulnerable to the
introduction of cholera through trade and travel. V.
cholerae 0139 was imported into the country in
March 1993, just a few months after the epidemic
of cholera-like illness started in Madras, India in
October 1992. Of the 5 imported cases reported, one
was a Singapore residents who acquired the disease
during a social visit to Madras, India, and the others
were all Indian tourists from Madras.”> Because of
the high level of environmental hygiene, no secondary
transmission occurred and V. cholerae O139 could
not established a foothold in Singapore.

However, sporadic cases of El Tor cholera

continued to be reported with occasional localized

outbreaks due to contaminated food, in particular sea-
food or articles cross-contaminated by it, as illustrated
in the outbreak in Jurong in 1999 described above.
Contaminated seafood eaten raw or inadequately
cooked is a well-known vehicle of transmission.?28
Steamed prawns served in a cold dish was implicated
in an outbreak in which 13 persons were infected (7
symptomatic and 6 asymptomatic) following a Moon-
cake Festival dinner in Chinatown in 1978.° ‘Sambal
sotong’ (squid) was the vehicle of transmission in an
outbreak in Marine Parade in 1981.7 Consumption of
raw sliced fish (“Yu-sheng’) from imported fresh wa-
ter carp (‘Song-he’) served with porridge in various
outlets was responsible for 4 cases in 1995, 3 cases
in 1996 and 12 cases in 1998.

So far, no large nationwide outbreaks of chol-
era due to imported food have been reported unlike
other food-borne diseases such as hepatitis A traced
to imported oysters from the Philippines® and im-
ported cockles from Malaysia®’; paratyphoid A due to
imported oysters from the Philippines®' and imported
coconut from Malaysia*?, and norovirus gastroenteritis

due to imported oysters from China®.

However, there is no room for complacency. A
high level food safety and hygiene practices should
be uniformly and consistently maintained at all times
and the public should be discerning when consum-
ing food, especially seafood which is served raw or
undercooked. ‘Yu-sheng’ which is widely consumed
during the Chinese New Year period is kept under
close surveillance and samples routinely collected

for testing of enteropathogens, including V. cholerae.

Unlike typhoid whose endemicity is maintained
by chronic human carriers, cholera carriers are short-

term excreters. While the source of infection of
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the sporadic cases of cholera with no travel history
could not be determined, there is no reason to believe
that they are infected by undetected carriers in the
community. Occasionally, a few implicated public
foodhandlers routinely referred for screening were
incidentally found to be infected with V. cholerae
Ol. Since the infective dose of V. cholerae Ol is
high (10%!" organisms), secondary cases arising from
person-to-person transmission in household settings

are unlikely.*

Over 70% of the cholera cases in the last 3
years from 2007-2009 were imported. This reflects
the significance of cholera as a travel-related dis-
ease. Singaporeans travelling to cholera-endemic
countries should be educated on the importance of
good food and water hygiene practices. Moreover,
they should be reminded on the importance of

prompt medical consultation should they develop
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symptoms of cholera during and after the trip.
Healthcare professionals should also consider
cholera as a differential diagnosis in severe diarrhea
cases, especially in those who give a recent travel
history to a cholera-endemic country. They may
also consider protecting travellers with an oral
cholera vaccine consisting of inactivated vibrios
plus B-subunit of the cholera toxin. The four
cholera-related deaths which occurred during the
study period were between 67 and 89 years of age,
and they had other co-morbid conditions. They
succumbed rapidly from severe dehydration as they
sought medical treatment late. A high degree of
clinical suspicion and early detection and treatment
with rapid fluid and electrolyte replacement and
antibiotic therapy**-¢should lower the relatively
high case-fatality rate (1.9% compared to about 1%
in Europe and Americas®’) , especially among the
elderly with co-morbidities.

(Reported by Wong CS', Ang LW, James L? and Goh KT, ! Centre for Molecular Epidemiology, National University of Singapore, *
Communicable Diseases Division, Ministry of Health and * Office of the Director of Medical Services, Ministry of Health)

REFERENCES

= S . N YY)

1983. pp. 89-130.

N

1987:81:230-2.

10.
News Bull 1999; 25: 69-71.

11.
Bull 2004; 30: 70-5.

. Lee YK. Cholera in early Singapore. (Part 1). (1819-1849). Singapore Med J 1973;14:42-8.

. Lee Y. Cholera in early Singapore (Part II) (1850 - 1859). Ann Acad Med 1976,5:319.

. Lee Y. Cholera in early Singapore (Part I1I) (1860 - 1873). Ann Acad Med 1976,5:432.

. Monteiro ES. Excerpts from a personal perspective of Medicine in Singapore in the last 50 years. Sing Med J 1977, 18: 118.
. Goh EH. The cholera outbreak of 1972. Sing. Pub. Hith. Bull 1973;12:13-28.

. Goh KT. Epidemiological surveillance of communicable diseases in Singapore. Tokyo: Southeast Asian Medical Information Center;

. Goh KT, Lam S, Kumarapathy S, Tan JL. A common source foodborne outbreak of cholera in Singapore. Int J Epidemiol 1984, 13:210-5.

. Goh KT, Lam S, Ling MK. Epidemiological characteristics of an institutional outbreak of cholera. Trans R Soc Trop Med Hyg

. Goh KT, Teo SH, Lam S, Ling MK. Person-to-person transmission of cholera in a psychiatric hospital. J Infect 1990;20:193-200.

Committee on Epidemic Diseases. An outbreak of cholera associated with consumption of contaminated iced drink. Epidemio

Chan PP, Wong C, Yip R, Lim S et al . Epidemiological investigations into an outbreak of cholera, Oct 2004. Epidemiol News




12.
13.
14.

15.

16.

17.

18.

19.

20.
21.
22.
23.

24.
25.
26.

27.

28.

29.
30.
31.

32.

33.

34.

35.
36.
37.

33

WHO. Cholera, 2005. Wkly Epidemiol Rec 2006,81:297-307.
WHO. Cholera, 2004. Wkly Epidemiol Rec 2005,;80:261-8.

Cholera unveiled. 2003. Available from http://whqlibdoc.who.int/hq/2003/WHO_CDS_CPE_ZFK _2003.3.pdf. Accessed on
16 April 2009.

WHO. Cholera, 2002. Wkly Epidemiol Rec 2003,78:269-76.

Human Development Report 2007/2008 - Fighting climate change: Human solidarity in a divided world. United Nations
Development Programme (UNDP), 2007. Available from http.//hdr.undp.org/en/media/HDR_20072008_EN_Complete.pdf. Accessed
on 19 April 2009.

National Environmental Agency, Singapore. Press release, date of issue: 18 April 2009: CEO responds to public comments
on public hygiene standards (http.//app2.nea.gov.sg/news_release.aspx?vear=2009). Accessed 15 December 2009.

Ministry of the Environment and Water Resources. Key Environmental Statistics 2009. (http://app.mewr.gov.sg/web/Contents/
Contents.aspx?1d=80). Accessed 15 December 2009.

Newton JL. Effect of age-related changes in gastric physiology on tolerability of medications for older people. Drugs Aging
2005;22:655-61.

Nalin DR, Levine RJ, Levine MM et al. Cholera, non-vibrio cholera, and stomach acid. Lancet 1978;2:856-9.
Sack GH, Jr, Pierce NF, Hennessey KN et al. Gastric acidity in cholera and noncholera diarrhoea. Bull WHO 1972;47:31-6.
Tay L, Goh KT, Lim YS. Vibrio cholerae 0139 ‘Bengal’in Singapore. J Trop Med Hyg 1994,97:317-20.

Forssman B, Mannes T, Musto J et al. Vibrio cholerae Ol El Tor cluster in Sydney linked to imported whitebait. Med J Aust
2007;187:345-7.

Dutt AK, Alwi S, Velauthan T. A shellfish-borne cholera outbreak in Malaysia. Tran R Soc Trop Med Hyg 1971;65:815-8.
Baine WB, Mazzotti M, Greco D et al. Epidemiology of cholera in Italy in 1973. Lancet 1974,;2:1370-4.

Blake PA, Rosenberg ML, Costa JB et al. Cholera in Portugal, 1974.1. Modes of transmission. Am J Epidemiol 1977;
105:337-43.

Meclntyre RC, Tira T, Flood T et al. Modes of transmission of cholera in a newly infected population on an atoll: implications
for control measures. Lancet 1979;1:311-4.

Eberhart-Phillips J, Besser RE, Tormey MP et al. An outbreak of cholera from food served on an international aircraft.
Epidemiol Infect 1996,116:9-13.

Goh KT. Epidemiological studies of hepatitis A in Singapore. Ann. Aca Med Singapore 1981;10:25-33.
Goh KT, Chan L, Ding JL et al. An epidemic of cockles-associated hepatitis A in Singapore. Bull WHO 1984,62:893-7.

Goh KT. An outbreak of paratyphoid A in Singapore: clinical and epidemiological studies. Southeast Asian J Trop Med Pub
Hith 1981,;12:55-62.

Teoh YL, Goh KT, Neo KS et al. A nationwide outbreak of coconut-associated paratyphoid A fever in Singapore. Ann Acad
Med Singapore 1997, 26:544-8.

Ng TL, Chan PP, Phua TH et al. Oyster- associated outbreak of norovirus gastroenteritis in Singapore. J Infect. 2005;
51:413-8.

Cash RA, Music SI, Libonati JP et al. Response of man to infection with Vibrio cholerae. 1. Clinical, Serologic, and bacteriologic
responses to a known inoculum. J Infect Dis 1974;129:45-52.

Sack DA, Sack RB, Nair GB et al. Cholera. Lancet 2004,363:223-33.
Lindenbaum J, Greenough WB, Islam MR. Antibiotic therapy of cholera. Bull WHO 1967;36:871-83.

Cholera. In: WHO Report on Global Surveillance of Epidemic Prone Infectious Diseases. Geneva: World Health Organization
(WHO/CDS/CSR/ISR/2000.1), p 39-43. Available from http://www.who.int/csr/resources/publications/surveillance/WHO_CDS
CSR_ISR 2000 _1/en/. Accessed on 19 April 2009.




34

Burden of communicable diseases in Singapore

Introduction

Rapid economic development over the past few
decades has brought tremendous improvements in the
living conditions and health status for the Singapore
population. Improved sanitation and immunisation
programmes in children have markedly reduced the
incidence of many communicable diseases in the
local community. However, the recent emergence of
severe acute respiratory syndrome (SARS) and swine
influenza virus (HIN1) across the world is a constant
reminder that communicable diseases will continue

to pose health burdens for the nation.

This article focuses on the burden of communica-
ble diseases, based on the findings from the Singapore
Burden of Disease Study 2004 (SBoD Study 2004).
This study is the first comprehensive assessment of the
health status of Singapore residents in terms of mortal-
ity and morbidity for specific diseases. The “burden of
a disease” is measured by a single indicator known as
disability-adjusted life year (DALY). One DALY can
be thought of as one lost year of “healthy” life and
is calculated as a combination of 1) years of life lost
(YLL) due to premature mortality and 2) equivalent
years of “healthy” life lost due to ill health or disability
(YLD). These indicators provide a measure of the gap
between current health status and an ideal situation in
which everyone lives into old age without any disease
or ill health. Full details of the methodology and data
sources used in the estimation of DALY's can be found
in the SBoD Study 2004 report.

Total disease burden from premature mortality
and disability was 363,231 DALYSs in Singapore in

2004. Communicable diseases comprising of infec-
tious and parasitic diseases and respiratory infections
made up 4.8% of total DALY's (17,431 DALYSs) (Fig
3). Alarger share of our disease burden was dominated
by non-communicable diseases resulting from our
sedentary lifestyles as well as an aging population.
Cardiovascular diseases, cancers, mental disorders,
diabetes and neurological and sense disorders were
the major broad causes of non-communicable diseases
that accounted for 88% of total DALYs (320,155
DALYs5). Injuries, maternal, perinatal and nutritional
conditions contributed the remaining 7.1% of the
DALYs (25,645 DALYs). Close to three quarters
of the total DALY's for the communicable diseases
was attributed to premature mortality mainly due to
respiratory infections.

By specific causes

Within the communicable diseases, the respi-

ratory infections group had a slight larger share of

Figure3
YLL, YLD and DALYs for each broad cause group, Singapore, 2004
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disease burden at 2.8% of total DALY's while the
proportion for the infectious and parasitic diseases
group was 2.0% (Zable 5). Most of the burden from
respiratory infections was because of premature
deaths (91%) rather than ill-health (YLD) (9.3%).
On the other hand, the distribution between years of
life lost (53%) and YLD (47%) for infectious diseases

was almost even.
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In term of specific causes, lower respiratory
tract infections (primarily pneumonia) were the most
significant contributor of disease burden among all
communicable diseases. It was ranked as the 7" and
4t Jeading causes of overall DALY's (2.7%) and YLL
(5.3%), respectively (Table 5). The second largest
cause was HIV/AID (0.5% of overall DALYSs) fol-
lowed by tuberculosis (0.3%) and hepatitis (mainly

Table 5

Communicable diseases burden (DALYs, YLL and YLD) by specific causes, Singapore, 2004

% of total

Specific cause DALYs

% of total % of total

YLL YLD

DALYs of YLL of YLD

Infectious and parasitic burden 7,177 2.0 3,835 2.2 3,342 1.8
Tuberculosis 1,093 0.3 831 0.5 262 0.1
Sexually transmitted diseases! 109 0 30 0 78 0
HIV/AIDS 1,840 0.5 1,215 0.7 625 0.3
Diarrhoeal diseases and gastroenteritis 471 0.1 143 0.1 328 0.2
Childhood-cluster diseases? 1 0 0 0 1 0
Meningitis (Bact.) 102 0 99 0.1 3 0
Septicaemia 195 0.1 0 0 195 0.1
Dengue 79 0 65 0 14 0
Hepatitis 916 0.3 282 0.2 635 0.3

Hepatitis B* 880 0.2 273 0.2 608 0.3
Malaria 21 0 21 0 0 0
Other infectious diseases* 2,350 0.6 1,149 0.7 1,202 0.6
Respiratory infections burden 10,254 2.8 9,297 53 957 0.5
Lower respiratory tract infections 9,762 2.7 9,253 53 509 0.3
Upper respiratory tract infections 347 0.1 40 0 307 0.2
Otitis media 145 0 4 0 141 0.1
Total communicable diseases burden 17,431 4.8 13,132 7.5 4,299 2.3

! Sexually transmitted diseases include syphilis, chlamydia, gonorrhoea and other sexually transmitted diseases but exclude HIV/AIDS.

2 Childhood-cluster diseases include diphtheria, whooping cough, tetanus, poliomyelitis, measles, rubella and Haemophilus influenzae type b (Hib).

3 Includes hepatitis C-related cirrhosis.

4 Other infectious diseases include chicken pox, hand, foot and mouth disease and all other infectious and parasitic diseases.




due to hepatitis B (0.3%). Owing to our effective
routine immunisation programmes, the burden from

childhood-cluster diseases was minimal.

There were marked differences in the attribution
of total burden to deaths and ill-health or disability
among the specific causes of communicable diseases.
The share of total DALY's due to fatal outcomes was
highest for lower respiratory tract infections (95%)
followed by tuberculosis (76%) and HIV/AIDS
(66%) (Fig 4). Burden due to ill-health or disability
was higher among the population who suffered from
septicaemia (100%), otitis media (97%), upper respi-
ratory tract infections (88%) and diarrhoeal diseases
and gastroenteritis (70%).

By sex

Overall, males experienced a higher disease
burden (56% of total DALYs) compared to the fe-
males (44%) (Fig 5). This was especially in case of
HIV/AIDS, hepatitis and tuberculosis where the share
of burden attributed to the males was 89%, 63% and
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63%, respectively compared with 11%, 37% and 37%,
respectively for the females. The distribution of the
total DALY's between the men and women was ap-
proximately equal for the rest of the communicable

diseases.

The burden from lower respiratory tract infec-
tion was largest among men and women, accounting
approximately 53% of total males DALYs (5,209
DALYs) and 60% of total females DALYs (4,554
DALY5), respectively (Fig 6). HIV/AIDS contributed
another 17% in males DALY, followed by tubercu-
losis (7.0%) and hepatitis (5.9%). For the women,
the second and third top causes of DALYs were
tuberculosis (5.3%) and hepatitis (4.4%). HIV/AIDS
only accounted for 2.7% of overall burden in women.
Even though more men suffered from HIV/AIDS and
tuberculosis compared to women, mortality burden
was higher in women than men. Other infectious
diseases comprising sexually transmitted diseases,
meningitis, dengue, malaria were responsible for 20%

of the disease burden in both genders.

Figure4
DALYs expressed as proportions dueto YLL and YLD by specific causes, Singapore, 2004
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Figure 5
DALYs expressed as proportions by specific causes and sex, Singapore, 2004
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Figure 6

YLL, YLD and DALY s (in thousands) by specific causes and sex, Singapore, 2004
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By age groups

In terms of age distribution, total burden per
resident population peaked at birth, stabilised in older
children and adulthood and subsequently increased
exponentially with old age. The mortality burden per
capita mirrored a similar trend as the DALY's while
the burden from non-fatal outcomes increased very
gradually across the age groups (Fig 7). Those aged
85 years and above registered the highest number
of DALYs (2,042 DALYs, 12% of overall DALY’s)

predominately caused by premature mortality.

Lower respiratory tract infections were the most
important single contributor to the healthy years of
life lost (DALY's) and premature deaths (YLL) at birth
and older ages (Fig 8). The share of lower respiratory
tract infections in the overall DALY's grew progres-

sively larger from 53% in age group 60 to 64 years
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to 89% among those aged 85 years and over. HIV/
AIDs contributed more than 40% of the total burden
in adults aged between 35 and 44 years.

Males tend to suffer higher burden per capita
compared with women across all age groups except
at childhood and age 85 years and over, where the

YLL, YLD and DALYs rate per i‘(‘)a’(;"]" iZsident population by age groups,
Singapore, 2004
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Figure 8
DALYs (in thousands) by age groups, Singapore, 2004
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burden was almost equal between both genders (Fig
9). The burden gap between the males and women

was most pronounced between ages 60 and 79 years.

Disease burden was greater among females
aged 75 years and over compared with males (Fig
10). Men aged 45 to 64 years bore the highest share

of burden compared to men in older age groups.
Conclusion

Singapore conducted its inaugural assessment

of disease burden using the composite health mea-

Figure9
DALYs rate per 1,000 resident population by age groups and sex,
Singapore, 2004
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sure - disability-adjusted life years (DALYs) based
on 2004 as the reference year. This study allows
comparison of the impact of one disease or groups
of diseases relative to others. The total disease
burden due to premature deaths and ill-health or
disability was estimated to be over 363,000 DALYs.
Non-communicable diseases contributed over 88%
of DALY's while communicable diseases accounted
for only 4.8% of the total burden. The low burden
attributable to communicable diseases reflected the
epidemiological transition towards a disease pattern
dominated by chronic non-communicable diseases.
Within the communicable diseases, lower respiratory
tract infections were the main contributor of years of
healthy life lost in the resident population, followed
by HIV/AIDS and tuberculosis. While the Singapore
population has a low burden of communicable dis-
eases, this does not fully capture the potential disease
burden or health threat posed by the emergence of epi-
demics like SARs or pandemic influenza. Continuous
assessment of disease burden will provide valuable
inputs to the future planning of healthcare strategies
and the allocation of resources for the management

of these conditions.

Figure10
YLL, YLD and DALYs (in thousands) by selected age groups and sex, Singapore, 2004
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(Reported by Soh I', Phua HP', Ang LW?, Ma S', Heng D', ' Epidemiology and Disease Control Division and ?*Communicable Diseases
Division, Ministry of Health)
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Laboratory-based surveillance system of invasive
pneumococcal diseases in Singapore: a nationwide
monitoring of vaccine serotype coverage

Background

Streptococcus pneumoniae is a major cause
of severe bacterial infections such as pneumonia,
bacteremia, sepsis and meningitis among children
and elderly adults worldwide. According to the es-
timation of the World Health organization (WHO)
in 2005, about 1.6 million deaths are caused by
pneumococcal diseases every year, of which 0.7-1
million are estimated to occur in children younger
than five years'. The worldwide emergence of pneu-
mococcal resistance to antibiotics including B-lactam,
macrolides, tetracycline, cotrimoxazole and fluoro-
quinolones has also become a considerable concern.
A significant reduction of pneumococcal disease
incidence in children has been reported in countries
where heptavalent pneumococcal conjugate vaccine
(PCV7), a formulation of the seven most prevalent
pneumococcal capsular types in the United States (4,
6B, 9V, 14, 18C, 19F, and 23F), has been introduced
into the childhood immunization programme®*. The
indirect impact of PCV7 immunization of children
on the overall decrease of invasive pneumococcal

diseases (IPD) among older adults has also been

documented®. However, a gradual and continued rise
in the incidence of disease due to non-PCV7 serotypes
has been observed, though it remains low relative to
decreases in vaccine serotypes*. In addition to PCV7,
pneumococcal conjugate vaccines that include 9,
10, 11 and 13 serotypes have been developed. The
10-valent formulation (PCV10) which adds serotypes
1, 5, and 7F to those contained in PCV7 is approved
for use in Canada and Australia and was recently
authorized for use in Europe. A 13-valent formulation
(PCV13) covering PCV7 serotypes and serotypes 1,
3,5, 6A, 7F, and 19A is currently in global phase 111

clinical trials in adults.

In Singapore, two pneumococcal vaccines
are currently licensed. The first one is the 23-valent
polysaccharide pneumococcal vaccine (PPV23),
which was approved by the Health Sciences Author-
ity (HSA) for use in Singapore in 1988. The second
vaccine (PCV7) was licensed for use in Singapore
by the HSA in 20026, In November 2009, the PCV7
vaccination officially became part of the National
Childhood Immunization Programme (NCIP). Infor-
mation on the epidemiology and serotype distribution




of IPD in Singapore during the period of pre-, peri-
and post-PCV7 introduction is important for the
evaluation of prevention and control strategies of
the disease, but national data on the pneumococcal
epidemiology has been limited®. To date, there has
only been a limited study of invasive pneumococ-
cal isolates from adult patients at the Singapore
General Hospital (SGH)’, and from paediatric
cases at the KK Women’s and Children’s Hospital
(KKH)®°. In 2009, clinicians were required by
the Ministry of Health (MOH) to notify cases of
invasive pneumococcal infections. It is defined as
the isolation of Streptococcus pneumoniae from
normally sterile sites. Pneumonia is considered an
invasive disease but would be excluded if blood
or pleural fluid cultures are sterile. Otitis media
is not considered an invasive disease but may be
included as IPD if Streptococcus pneumoniae is
isolated from normally sterile middle ear fluid. A
nationwide pneumococcus surveillance programme
has been conducted in the National Public Health
Laboratory (NPHL) since May 2009. The aim of the
programme is to serotype sterile site pneumococcal
isolates collected from the whole of Singapore and
to monitor the serotype distribution of IPD among
Singapore population. In this report, we present
data from pneumococcus serotyping performed by
NPHL and KKH in 2009.

Methods

National University Hospital, Tan Tock Seng
Hospital, Alexandra Hospital and Singapore Gen-
eral Hospital sent positive S. pneumoniae isolates
from sterile site cultures, e.g. blood, cerebrospinal
fluid (CSF), pleural and peritoneal fluid, to NPHL
for serotyping from May 2009 to December 2009.
The laboratory at KKH serotyped their invasive
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pneumococcal isolates from Jan 2009 to December
2009. Information on culture site of specimen and
pneumococcal vaccination history of patient was ob-
tained where available. Serotyping was performed on
fresh culture isolates using Quellung reaction with the
Pneumotest kit (Statens Serum Institut, Copenhagen,
Denmark) which consisted of 12 pneumococcal pool
antisera and with different factor antisera (Statens

Serum Institut, Copenhagen, Denmark).
Results

Serotyping was performed on a total of 89 S.
pneumoniae isolates. Of these, 63 isolates (70.8%)
were serotyped by NPHL and 26 isolates (29.2%)
were serotyped by KKH. The numbers of invasive
pneumococcal isolates from paediatric patients and
adult patients were 36 (40.4%) and 53 (59.6%),
respectively. The cases were aged from 11 months
to 82 years old. 7able 6 illustrates the distribution
of pneumococcal isolates according to culture sites.
The majority of isolates were obtained from blood
culture specimens: 27 of the 36 isolates (75%) from
paediatric patients and 49 of the 53 isolates (92.4%)
from adult patients.

The serotyping results of paediatric isolates
are reported in 7able 7. Of the 36 isolates, one was
untypable due to auto-agglutination. The most com-
mon serotypes observed among children were 6B, 14
and 23F which are included in the PCV7, comprising
77.8% of all isolates. The numbers and percentages
of IPD cases caused by pneumococcus with serotypes
included in the different vaccine formulation were
also calculated. The proportions of paediatric IPD
cases that would be covered by PCV7, PCV10 and
PVC13 were 80.1%, 80.1% and 91.2%, respectively
(Table 8).

/4
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Table 6

Distribution of pneumococcal isolates according to culture sites

Isolates obtained from culture of

Case category Blood CSF Pleural fluid Miscellaneous
(n =76) (%) (n =5) (%) (n = 4) (%) (n =4) (%)

Paediatric cases (n = 36) 27 (75.0) 4(11.1) 3(8.3) 2 (5.6)
Adult cases (n = 53) 49 (92.4) 1(1.9) 1(1.9) 2(3.8)
Table 7

Distribution of pneumococcal serotypes among paediatric cases in 2009

Pneumococcus Number of isolates
serotype / group (n =36) (%)
Type 6A 2 (5.5)
Type 6B* 14.(39.0)
Group 11 1(2.8)
Type 14* 7(19.4)
Group 15 1(2.8)
Type 19A 2(55)
Type 19F* 1(2.8)
Type 23F* 7(19.4)
Untypable 1(2.8)

* serotype included in PCV7

Table 8

Number of IPD cases with serotypes included in PCV7, PCV10, PCV13 and PPV23

Coverage
Case category

PCV7 (%) PCV10(%) PCV13(%)  PPV23 (%)

Paediactric cases (n = 36) 29 (80.1) 29 (80.1) 33(91.2)

Adult cases (n = 53) 14 (26.4) 26 (49.1) 42(79.2) 47 (88.7)

PCV7: 7-valent pneumococcal conjugate vaccine;
PCV10: 10-valent pneumococcal conjugate vaccine;
PCV13: 13-valent pneumococcal conjugate vaccine;

PPV23: 23-valent pneumococcal polysacharide vaccine.
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The distribution of pneumococcal serotypes Table 9

among adult cases is shown in Table 9. Serotype 7F, Distribution °;g:ﬁ“£::s°::*;losoe9r°types among

3 and 19A, which are non-PCV7 serotypes, were the

Pneumococcus Number of isolates
most common among adults, and they accounted for Serotype / group (n =53) (%)
45.3% of all adult IPD cases. The proportions of adult Type 1 1(1.9)
IPD cases covered by serotypes contained in PCV7, Type 3 8 (15.1)
PCV10, PCV13 and PPV23 were 26.4%, 49.1%, Type 4* 1(1.9)
79.2% and 88.7%, respectively (Table 8). Overall Type 6A 367
serotypes included in PCV7 accounted for 48.3% of Type 6B 405
all IPD cases in 2009 (Fig. 11). Type 7 11208

Type 8 4(7.5)

Discussion Type 9V* 1(1.9)
Group 12 1(1.9)

Surveillance started in NPHL in May 2009 and Type 14* 3(5.7)

is based on specimens received by NPHL and KKH Group 15 2(3.8)
microbiology laboratory for serotyping. In 2009, there Type 19A 504)
were 251 cases of invasive pneumococcal infections Type 19F* 238
notified via the Communicable Diseases Live and Group 22 1(1.9)

Enhanced Surveillance (CD-LENS) at MOH. Of Type 234 367
L Type 23F* 3(5.7)
these, 124 cases met the criteria for IPD as defined by

positive bacterial cultures from blood, CSF, pleural * serotype included in PCV7

Figure 11
Distribution of pneumococcal serotypes among tested cases in 2009
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fluid and other sterile sites. In our investigation we
serotyped 89 cases which correspond to 71.8% of
notified IPD cases. The distribution of the serotypes
causing IPD might thus not be fully representative.

Our results suggested that PCV7 includes sero-
types responsible for 80.1% of paediatric IPD cases
in Singapore. This is comparable to that observed in
a previous study by Chong C.Y. et al.® on children
aged < 5 years in KKH and to that reported in other
Asian countries such as Thailand (73.9%), Hong Kong
(89.8%) and Korea (54%) prior to the introduction
of vaccine!. Similarly, the predominant serotypes/
groups observed in 2009 (6B, 14 and 23F) were also
reported as the most common ones in previous stud-
ies® 1°. However, replacement of vaccine types with
non-vaccine types, such as serotype 19A* 112 due to
the selective pressure exerted by vaccines or horizon-
tal transfer of the serotype genes between genetically
unrelated strains, could become a real threat in some
countries. Here we estimated the coverage of future
vaccines (PCV10 and PCV13) in comparison with
PCVT7; the coverage of serotypes causing IPD might
be increased 11.1% with the use of PCV 13, but not
with the use of PCV10.

Similar to what is reported previously by Hsu
L.Y. et al.” among adult invasive pneumococcal cases
hospitalized in SGH from 2000 to 2007, it seems likely
that the PCV7 coverage has been modest (26.4% in
our study and 43.8% in the study of Hsu L.Y. et al.),
but PPV23 would include serotypes responsible for
the majority of IPD cases (88.7% in our study and
82.8% in the study of Hsu L.Y. et al). PCV10 would
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include 49.1% and PCV13 would include 79.2% of
serotypes, respectively. Our data showed that the
predominant serotypes were non-PCV7 types (7F,
3 and 19A) which have previously been found to be
associated with significantly high case-fatality rates
(serotype 3) or with lower case-fatality rates but hav-
ing high invasive disease potential (serotypes 7F and
19A)"3. Given that the non-vaccine serotypes 7F, 3 and
19A can be covered by the future vaccine PCV13, it
is possible that PCV 13 could indirectly provide more
protection from IPD than PCV7 among adults due to
herd immunity. In addition, fluctuation of serotype
distribution in the absence of vaccine should be taken
into account when the effects of PCVs are evaluated
and the new conjugate vaccines are considered'. It
is therefore important to monitor the clonal structure
among circulating strains over time using DNA typing
methods, such as multilocus sequence typing (MLST),
to gain a more complete picture of IPD-associated

pnemococcus population.
Conclusion

The ongoing laboratory-based surveillance
system has provided a useful tool to monitor the
pneumococcal serotypes in order to allow evaluation
of pneumococcal immunization programme. The data
would be more representative if additional isolates
from notified cases could be typed. Thus, strengthen-
ing this surveillance system by recruiting the participa-
tion of more public and private healthcare sectors in
Singapore is necessary. On the other hand, continued
integration of serotyping and genotyping surveillance

should be implemented in the future.

(Reported by La MV, Siti Zulaina MS', Jureen R"?,Tee WSN? Lin RVTP'3; National Public Health Laboratory', Ministry of Health,
KK Women's & Children Hospital’ and National University Hospital’)
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