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SEROTYPE 6 C INVASIVE PNEUMOCOCCAL DISEASE
IN INDIGENOUS PEOPLE IN NORTH QUEENSLAND

Jeffrey N Hanna, Jan L Humphreys, Amy Jennison, Megan Penny, Helen V Smith

A previously unrecognised serotype of Streptococcus
pneumoniae, designated as serotype 6C, was first
described in 2007." Although classical serological
procedures (i.e. Quellung reactions) do not distin-
guish this serotype from closely-related serotype
6A, it is now recognised that 6A and 6C are quite
distinct and separate serotypes.'?

The seven-valent pneumococcal conjugate vac-
cine (7vPCV) includes serotype 6B. No invasive
pneumococcal disease (IPD) caused by this sero-
type has occurred in Indigenous people in north
Queensland since 7vPCV was made freely available
to Indigenous children in the latter part of 2001.
Although 7vPCV does not include serotype 64, the
experience in the United States of America (USA)
indicates that the serotype 6B antigen included in
7vPCV provides cross-protection against serotype
6A IPD in children.*” However, these studies were
undertaken before serotype 6C was first recognised,
and therefore serotype 6C cases may have been
inadvertently included in what were then consid-

ered to have been serotype 6A IPD.

More recent studies, using methods to discriminate
serotypes 6A and 6C, have revealed that although
7vPCV does indeed provide some cross-protection
against serotype 6A, it does not provide protection
against serotype 6C IPD.%” Moreover, in the USA,
the incidence of serotype 6C IPD has increased in
recent years, with a concomitant increase in the
proportion of serotype 6C to 6A cases of IPD.%*
This is probably a consequence of the widespread
use of 7vPCV, as it is not only ineffective in pre-
venting serotype 6C IPD, but it also appears to
enable serotype 6C replacement carriage within the
nasopharynx of young children.” The latter, in turn,
increases the potential for transmission of serotype
6C pneumococci via respiratory droplets.

Although the number of cases was small, it initially
seemed that serotype 6A had apparently become a
‘prominent’ cause of IPD in young Indigenous chil-
dren in north Queensland following the introduction
of 7vPCV? However, because the Quellung reaction
had been used to identify the infecting serotypes,
there was no ability to distinguish any serotype 6C
IPD that may have occurred and inadvertently iden-
tified as serotype 6A cases.

To determine the relevance that serotype 6C may
have had since 7vPCV was introduced, all invasive
serotype 6A pneumococci isolated in Queensland
from 1997 to mid-2009 were re-examined using
molecular methods.? From mid-2009 all serogroup
6 IPD isolates were routinely examined for serotype
6C using new specific antisera from Statens Serum
Institut, Denmark and were also confirmed using the
molecular methods.

Upon retesting, five of the IPD isolates from
Indigenous people in north Queensland which were
initially designated by the Quellung reaction as
serotype 6A were correctly identified as serotype 6C.
Three of these were in young Indigenous children
included in the earlier report’ The earliest recog-
nised invasive serotype 6C in an Indigenous person
in north Queensland was isolated from an adult in
August 2003; the earliest from an Indigenous child
<5 years of age was isolated in July 2004. A further
2 cases of serotype 6C IPD were identified through
routine testing after mid-2009 (Table 1).

While the earlier results showed there were 6 serotype
6A cases in Indigenous children following the intro-
duction of 7vPCV} it is now apparent that half (3)
of these were serotype 6C cases (Table 2). There
is now no evidence that serotype 6A has become a
more prominent cause of IPD in young Indigenous
children in recent years; indeed it would seem that it
is serotype 6C that has become more prominent.

A new 13-valent PCV includes serotype 6A but not
6C,’ so that even with this vaccine, serotype 6C could
become an even more prominent cause of IPD.

Table 1: Serogroup C invasive pneumococcal
disease occurring in Indigenous people in
north Queensland 1999 to 2009

Serotype 1999- 2002—- 2005- 2008-
2001 2004 2007 2009
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Table 2: Serotype 6A and 6C invasive pneumococcal disease occurring in Indigenous children
less than 5 years of age in north Queensland, 1999 to 2007

Prior to testing for serotype 6C3

] Serotype 19992001 2002-2004 2005-2007

Upon testing for serotype 6C 6A 2 1
6C 0 1 2
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In 2010 (up to the end of May), there have been
3 cases of serotype 6C, but no serotype 6A cases of
IPD in Indigenous people in north Queensland.
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