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SUMMARY

On 1 June 2008, the 7-valent pneumococcal conjugateine (PCV-7), Prevenar®, was adde
to the New Zealand immunisation schedule. Oversepsrience has shown that this vaccine
not only has an impact on the incidence of invapieumococcal disease (IPD) but also on
other pneumococcal infections. While ESR has syatieally monitored serotypes and
antimicrobial susceptibility amorgreptococcus pneumoniae causing IPD in New Zealand,
there has been no routine monitoring of non-invaSiypneumoniae.

The aim of this survey was to provide baselinermiation on the serotypes and antimicrobial
susceptibility of non-invasive pneumococci in Neaaland prior to the addition of
pneumococcal vaccination to the New Zealand imnatims schedule. This baseline
information should facilitate future assessmenthefimpact of childhood pneumococcal
vaccination on all pneumococcal infections.

Between April and September 2008, non-invaSiyagneumoniae isolates were referred to ESR
from Diagnostic Medical Laboratory, Auckland (DMiand Medlab South, Christchurch (MLS).
The aim was to collect approximately 200 non-resedates from both laboratories, comprising
50 isolates from ears, 50 from eyes, 50 from spw@nd50 from any other sites. At ESR, the
isolates were serotyped by the capsular antigantioga Penicillin, cefotaxime and moxifloxaci
minimum inhibitory concentrations (MICs) were deténed by Etest. Chloramphenicol, co-
trimoxazole, erythromycin, tetracycline and vancemysusceptibilities were determined by di
susceptibility testing. The serotype distributaomd antimicrobial susceptibility among the nor
invasive pneumococci included in this survey wasgared with that among pneumococci
causing invasive disease in 2008. The data orstih&tes from invasive disease was sourced
from ESR’s laboratory-based surveillance of IPD.

A total of 354 non-invasive pneumococcal isolateseacollected for the survey: 200 from DM
and 154 from MLS. Serotype 19F and non-typableise were prevalent, accounting for 21.1
and 18.4% of the isolates, respectively. Non-tip@&wlates were associated with pneumoco
isolated from the eye, with 75.4% of non-typabtdages being from this site.

Compared with the serotypes causing IPD in 2008;tgpable and serotype 19F isolates werg
significantly more prevalent among non-invasiveymecocci, and serotypes 1, 4 and 14 wer
more prevalent among invasive isolates. The sammgparison for patientsl year of age again
showed non-typable and serotype 19F isolates wgmdisantly more prevalent among non-

invasive pneumococci, but serotypes 4, 6B and 14 wmre prevalent among invasive isolate

Forty-eight percent of all the non-invasive pneuogat were one of the serotypes included in
PCV-7. This coverage increased to 61.1% for isslffiom patientsl year old. The proportior
of invasive pneumococci in 2008 due to a PCV-7tgpmwas greater at 57.1% for isolates frg
all patients and 83.3% for those from patietits/ear of age.
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SUMMARY continued

Using the Clinical Laboratory Standards Institug€4.SI's) MIC interpretation for oral
penicillin treatment, 17.2% of isolates were pdhicresistant and a further 15.3% had
intermediate resistance. Resistance rates totfiee antimicrobials were: cefotaxime, 5.9%
(based on CLSI non-meningitis interpretation); catophenicol, 2.5%; clindamycin, 13.3%; c¢
trimoxazole, 33.6%; erythromycin, 22.9%; and tetctioe, 19.8%. All isolates were susceptil
to moxifloxacin and vancomycin.

Multidrug-resistance to penicillin and at leasetother antibiotics was identified in 12.7% of
isolates. While resistance rates were generalligdriamong isolates from Christchurch, the g
significant difference in resistance between isgdtom the two centres was higher
chloramphenicol resistance in Auckland. Resistava® generally more prevalent among
pneumococci from patient$5 years of age, infantdl year of age, and isolates from ears ang
sputum. Serotype 19F accounted for the majoritgsistant isolates, and, among the 75
serotype 19F isolates included in the survey, 52i@¥e multidrug resistant.

A comparison of resistance rates among the norsimegpneumococci included in this survey
and invasive pneumococci isolated in 2008 showatrdsistance to penicillin, cefotaxime,
clindamycin, erythromycin, tetracycline and multigrresistance was significantly more
prevalent among non-invasive pneumococci.

The results of this survey indicate that, due sgbrotypes associated with non-invasive
pneumococcal infections, childhood pneumococcativation would be expected to have a
smaller impact on non-invasive infections than siva disease. However, due to most of the
resistance among non-invasive pneumococci beirageted with serotype 19F, one of the tyy
in PCV-7 and the most common serotype among noasike pneumococci, vaccination shou
have a marked impact on resistance among non-we/asieumococci.
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RECOMMENDATIONS

1 To monitor the impact of childhood pneumococcalcuaation on non-invasive
pneumococci, this survey, with a greater geograpluiallection base, should be
repeated within 3 years of the 1 June 2008 adddfgneumococcal vaccination to
the New Zealand immunisation schedule.

2 To monitor the impact of vaccination on the premateand spectrum of non-

invasive pneumococcal infections, there should ésolinical-based surveillance of
these infections.
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1 INTRODUCTION

For many years, ESR has systematically monitorestygees and antimicrobial susceptibility
amongStreptococcus pneumoniae causing invasive pneumococcal disease (IPD) in New
Zealand. Diagnostic microbiology laboratories haeen asked to refer all invasive

S pneumoniae isolates to ESR for this surveillance.

Based on this surveillance, information on the epimblogy of IPD, serotypes and antimicrobial
susceptibility has been published periodicifly:*>® In addition, reports on the antimicrobial
susceptibility of isolates from IPD cases have hmérliished annually on ESR’s surveillance
website at http://www.surv.esr.cri.nz/antimicrolstdeptococcus_pneumoniae.php.

On 1 June 2008, the 7-valent pneumococcal conjugeteine (PCV-7), Prevenar®, was added
to the New Zealand immunisation schedule. Oversgpsrience has shown that this vaccine not
only has an impact on the incidence of IPD but als@ther pneumococcal infections in both the
vaccinated and unvaccinated populatidn.

There has been no routine monitoring of serotypesaatimicrobial susceptibility among non-
invasiveS. pneumoniae in New Zealand. In March 2008, with the pendinigaduction of

PCV-7, the Ministry of Health’s Pneumococcal Suitaeice Advisory Group recommended that
data on serotypes and susceptibility among nonsimegoneumococci, circulating in New
Zealand prior to the introduction of PCV-7, shoh&lcollected. Such data will be a necessary
prerequisite to fully assess the impact of vacamabn all pneumococcal infections.

Therefore from early April 2008, a sample of nomasive pneumococci was collected from two
large community laboratories and referred to ESRsé&potyping and susceptibility testing.

2. METHODS

2.1. Bacterial isolates

Non-invasiveS. pneumoniae isolates were referred to ESR from Diagnostic Maldiaboratory,
Auckland (DML), and Medlab South, Christchurch (MLS he aim was to collect approximately
200 non-repeat isolates from both laboratoriesallg the isolates from each laboratory were to
comprise 50 from ears, 50 from eyes, 50 from spw@nth50 from any other sites.

The following information was supplied with the lsi@s:
1 patient age and sex;
2 date specimen (from which pneumoniae was isolated) was taken; and

3 site of specimen.

2.2. Confirmation and serotyping

Referred isolates were confirmed&gneumoniae using optochin testing, demonstration of
alpha-haemolysis on blood agar, and the bile slitybest.

Confirmed isolates were serotyped by the capsuiggen reaction (Neufeld test), using the
Danish system of nomenclature and sera obtained the Statens Serum Instiftt.
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2.3. Antimicrobial susceptibility testing

The penicillin, cefotaxime and moxifloxacin minimunhibitory concentrations (MICs) were
determined by Etest (AB Biodisk, Solna, Swedenpai$ueller-Hinton agar with 5% sheep
blood and incubation for 16-20 hours in 5% C@hloramphenicol, co-trimoxazole,
erythromycin, tetracycline and vancomycin suscéfitds were determined by the Clinical and
Laboratory Standards Institute’s (CLSI's) disc ysibility testing method® Inducible
clindamycin resistance was detected by the D-zeste’t

All MICs and zone diameters were interpreted adoortb the 2008 CLSI standatd.In this
standard, the interpretive criteria for pneumocbpeaicillin MICs were redefined, with the
introduction of different criteria for the parerdetreatment of meningitis, the parenteral
treatment of non-meningitis infections, and thd tieatment of non-meningitis infections.
Different cefotaxime interpretive standards for meitis and non-meningitis infections were
introduced in 2002.

In this report, when associations between pemailli cefotaxime resistance and patient
demographics, geographical distribution or seratyee/e been made, the penicillin oral
treatment and the cefotaxime non-meningitis intgpe standards were used.

Multidrug resistance was defined as resistanchraetantibiotics in addition to penicillin. For
the purposes of this definition, the penicillin ldr@atment and the cefotaxime non-meningitis
interpretive standards were used.

24. Data analysis

The serotype distribution and antimicrobial susibéliiy among the non-invasive pneumococci
included in this survey was compared with that agnemeumococci causing invasive disease in
2008. The data on the serotype distribution artisngerobial susceptibility among isolates from
invasive disease was sourced from ESR’s labordtasgd surveillance of IPD.

Statistical analyses were performed with SAS saf#we9.1 (SAS Institute Inc, Cary, NC, USA).
The chi-square test or Fisher’s exact test, asoppiaite, were used to determine the significance
of any observed differences. An associated P \&0u@b was used to indicate that a difference
was significant.

Serotypes and resistance among 2 September 2009
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3. RESULTS

3.1 | solates

The number and source of the non-invasive pneuntat@olates included in the survey are
shown in Table 1.

The isolates from DML were from specimens takenveenh 4 May and 23 July 2008, and those
from MLS were from specimens taken between 10 Agnd 24 September 2008.

Table1l. Sourceof non-invasive S. pneumoniae isolates

Number (%) of isolates

Site
L aboratory ear eye sputum other all sites
Diagnostic Medical
Laboratory, 50 52 66 32 200
Auckland
Medlab South,
Christchurch 52 43 43 16 154
Total 102 95 109 48 354
(28.8) (26.8) (30.8) (13.6)
1 Includes 40 isolates from the throat.

2 36 (75%) of these 48 isolates were from nasal.sites

Serotypes and resistance among 3 September 2009
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3.2. Patient demographics

The age and sex distribution of the patients framonv the non-invasive pneumococci were
isolated is shown Table 2.

There were some differences in the age distribugfdhe patients in Auckland and those in
Christchurch. A greater proportion of the Christain patients were <1 year of age (21.7% vs
12.5% of Auckland patients) an®5 years of age (17.1% vs 6.0%). A greater propodf the
Auckland patients were in the 2-14 year age grd@bdo vs 21.1%).

Table 2. Age and sex of patients from whom non-invasive
S. pneumoniae isolated*

Age Female Male All patients

group

(years) Number Number Number Per cent
<1 28 30 58 16.5
1 23 26 50 14.2
2-4 30 28 58 16.5
5-14 30 25 55 15.6
15-24 10 6 16 4.6
25-34 9 7 16 4.6
35-44 16 7 23 6.5
45-54 10 7 17 4.8
55-64 13 8 21 6.0
65-74 9 11 20 5.7
75-84 6 8 14 4.0
=85 3 1 4 11
All ages 187 164 354 100

1 Age and sex not known for 2 patients and sex notkrfor 1 further patient.

Serotypes and resistance among 4 September 2009
non-invasive pneumococci



3.3. Serotypes

Table 3. Serotypes among non-invasive S. pneumoniae by patient age group

Proportion (%) of non-invasive S. pneumoniae within the age
group (years)! dueto the serotype:

<1 2-4 5-64 265 All ages
(n=108) (n=58) (n=148) (n=38) (n=354)

Serotypée’

Serotypes in PCV-7:

4 0.0 0.0 0.7 0.0 0.3
6B 8.3 12.1 2.7 5.3 6.2
oV 3.7 3.5 5.4 5.3 4.5
14 11.1 10.3 2.7 7.9 7.1
18C 3.7 0.0 2.7 2.6 2.5
19F 23.2 24.1 14.9 34.2 21.2
23F 11.1 5.2 3.4 5.3 6.2
Total for PCV-7 serotypes 61.1 55.2 32.4 60.5 48.0
Additional serotypes in
PCV-10:
1 1.9 3.5 2.7 2.6 2.5
5 0.0 0.0 0.0 0.0 0.0
7F 0.0 0.0 0.0 0.0 0.0
Total for PCV-10 serotypes 63.0 58.6 35.1 63.2 50.6
Additional serotypes in
PCV-13:
3 2.8 5.2 12.8 5.3 7.9
6A 4.6 5.2 2.7 7.9 4.2
19A 9.3 5.2 3.4 0.0 5.1
Total for PCV-13 serotypes 79.6 74.1 54.1 76.3 67.8
Non-PCV serotypes:
10A 1.9 0.0 1.4 2.6 14
11A 2.8 1.7 3.4 0.0 2.5
15B 0.9 0.0 2.0 2.6 14
22F 0.9 3.5 2.0 0.0 1.7
23A 0.0 0.0 2.0 2.6 11
29 0.9 1.7 2.0 0.0 14
non-typable 11.1 19.0 25.0 13.2 18.4
other types 1.9 0.0 8.1 2.6 4.2

1 Age not known for 2 patients.

2 All the serotypes included in the 7-valent pnecoazal conjugate vaccine (PCV-7), the 10-valenjugate
vaccine (PCV-10) and the 13-valent conjugate va&c@iCV-13) are included in the table and listecbadiog to their
inclusion in each of the vaccines. The specifio-R€V serotypes included in the table are thosesatt@ounted for
>1% of isolates. The non-PCV serotypes that aceolfar <1% of isolates are grouped under ‘otheesyp
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Table 3 shows the serotypes of the non-invasivemmoeeocci included in the survey according
to the age of the patients from whom the pneumoaeere isolated. The table also indicates
the proportions of these non-invasive pneumocdwtiwere one of serotypes included in PCV-
7, the 10-valent pneumococcal conjugate vaccin&/(P@), and the 13-valent pneumococcal
conjugate vaccine (PCV-13).

The serotype distribution was notable for the preid@nce of serotype 19F and non-typable
isolates (Table 3). The proportion that were s@®tL9F or non-typable was similar among
isolates from Auckland and Christchurch: serotyPE accounted for 21.5% and 20.8% of
isolates from Auckland and Christchurch, respebtj\eand non-typable strains accounted for
18.5% and 18.2% of isolates from Auckland and Gtinigrch, respectively.

Non-typable isolates were associated with pneunwasalated from the eye, with 75.4% of
non-typable isolates being from this site and ngaible isolates accounting for 51.6% of
isolates from the eye. No other associations b&tveerotypes and site were obvious.

3.3.1. Comparison with serotypes causing invasive disease

Figure 1 presents a comparison of the serotypesigthe non-invasive pneumococci included
in this survey with the types among invasive pnecmaoi in 2008. Non-typable and serotype
19F isolates were significantly more prevalent agoon-invasive pneumococci, and serotypes
1, 4 and 14 were more prevalent among invasivatiss)

Figure 1. Serotypes among invasive and non-inegsneumococt
from all patients, 2008

25
8 _
5 20 —
3
= 15
o
§ 10 -
g 5 [
07 T o 1
< o> ¥ O W WL 4 WL Mmoo g < 0o < WLo=
@5 73 3Q ~ S 9 Jd &8 %
)
) PCV-7 types R g
PCV-10 type c
) PCV-13 types i
Hinvasive isolate O non-invasive isolatt
The serotypes shown are those in the PCV-13 vaerideany others that accounted for
>2% of either invasive isolates or non-invasiveases.
Serotypes and resistance among 6 September 2009

non-invasive pneumococci



Figure 2 shows a similar comparison to Figure 1i$9aonfined to isolates from patient$ year
of age. Again non-typable and serotype 19F isslatere significantly more prevalent among
non-invasive pneumococci. Serotypes 4, 6B anddréwore prevalent among invasive
isolates.

Figure 2. Serotypes causing invasive and non-inegmeumococci
infections, among patientd year old, 2008
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Table 4 compares the proportion of non-invasiveiamdsive pneumococci isolated from
patients in the different age groups that weretdumne of the serotypes included in PCV-7,
PCV-10, PCV-13 and the 23-valent polysaccharideimac(PPV-23). In all age groups, there
was better coverage of invasive isolates than neasive isolates, although, except for PPV-23,
the differences were small in th65 year age group.

Table4. Comparison of the potential coverage of non-invasive and invasive S. pneumoniae
by pneumococcal conjugate vaccines and the polysaccharide vaccine by patient age group,
2008

Proportion (%) of S. pneumoniae within the age group

Vaccinet (years)’dueto serotypesin the vaccine:
<1 2-4 5-64 265 All ages

PCV-7

non-invasive isolates 61.1 55.2 32.4 60.5 48.0

invasive isolates 83.3 70.6 44.0 63.0 57.1
PCV-10

non-invasive isolates 63.0 58.6 35.1 63.2 50.6

invasive isolates 84.6 82.4 67.4 67.8 70.5
PCV-13

non-invasive isolates 79.6 74.1 54.1 76.3 67.8

invasive isolates 91.0 94.1 82.1 79.7 83.0
PPV-23

non-invasive isolates 81.5 74.1 61.5 76.3 715

invasive isolates 96.2 94.1 94.2 91.6 93.5

1 PCV-7 includes serotypes 4, 6B, 9V, 14, 18C, 48& 23F; PCV-10 includes serotypes 1, 4, 5, 6B9YA;,
14, 18C, 19F and 23F; PCV-13 includes serotyp&s 4, 5, 6A, 6B, 7F, 9V, 14, 18C, 19A, 19F and 2BPV-23
includes serotypes 1, 2, 3, 4, 5, 6B, 7F, 8, 9N, A, 11A, 12F, 14, 15B, 17F, 18C, 19A, 19F, 22 223F and
33F.

2 Age not known for 2 patients.

Serotypes and resistance among 8 September 2009
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3.4. Antimicrobial susceptibility

Table 5 shows the antimicrobial susceptibilitylod hon-invasive pneumococcal isolates
included in this survey. In this table, the pdhiciand cefotaxime MICs have been interpreted
according to all of the CLSI interpretive critefa these two antibiotics.

Table5. Antimicrobial susceptibility among non-invasive S. pneumoniae

Interpretive standards

ol ¥ R Per cent
MIC (mg/L) S I R

penicillin

meningitis <0.06 - >0.12 67.5 - 32.5

non-meningitis <2 4 >8 93.5 6.2 0.3

oral treatment  <0.06 0.12-1 >2 67.5 15.3 17.2
cefotaxime

meningitis <0.5 1 >2 75.1 11.9 13.0

non-meningitis <1 2 >4 87.0 7.1 5.9
moxifloxacin <1 2 >4 100 0.0 0.0

Zone diameter (mm)

chloramphenicol >21 - <20 97.5 - 2.5
clindamycirf >19 16-18 <15 86.4 0.3 13.3
co-trimoxazole >19 16-18 <15 63.3 3.1 33.6
erythromycin >21 16-20 <15 76.6 0.6 22.9
tetracycline >23 19-22 <18 78.5 1.7 19.8
vancomycin >17 - - 100 - -

1 S, susceptible; I, intermediate; R, resistant.
2 The percentages intermediate and resistant amfstitutive clindamycin resistance. A furthesdlates
(1.1%) had inducible clindamycin resistance.

13.8% of isolates had combined penicillin (oraétreent interpretation) and erythromycin
resistance. 12.7% were multidrug resistant, thaessistant to penicillin (oral treatment
interpretation) and at least three additional aotiks. The most common resistance patterns
among these multidrug-resistant isolates were pmjco-trimoxazole, erythromycin and
tetracycline resistance (51.1% of the multidrugstesit isolates) and penicillin, cefotaxime, co-
trimoxazole, erythromycin and tetracycline resis&a(87.8% of the multidrug-resistant isolates).

The only significant difference in the prevalenéeswsceptibility among isolates from Auckland
compared with those from Christchurch was highéreimphenicol resistance in isolates from
Auckland (4.0% vs 0.7%). However, while not sigraht at the 95% probability level,
penicillin resistance was higher among isolatesf@hristchurch (oral treatment interpretation:
20.8% vs 14.5%, P=0.1209), as was cefotaxime aggiet(non-meningitis interpretation: 8.4%
vs 4.0%, P=0.0795), erythromycin resistance (2A3%9.5%, P=0.0844), and multidrug
resistance (15.6% vs 10.5%, P=0.1545).

Serotypes and resistance among 9 September 2009
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Table 6 shows the prevalence of resistance iniffexeht patient age groups. Cefotaxime,
clindamycin, co-trimoxazole, erythromycin, peniciland multidrug resistance was significantly
more prevalent among pneumococci from patiebtsyears of age. Co-trimoxazole, penicillin
and multidrug resistance was significantly highmoag isolates from infantsl year of age than
among patients 2-64 years old (ie, those in theaBel5-64 year age groups).

Table6. Antimicrobial resistance among non-invasive S. pneumoniae
by patient age group™ 2

Per cent resistance

<1 year 2-4years b5-64years 265years All ages
(n=108) (n=58) (n=148) (n=38) (n=354)

cefotaximé 3.7 3.5 4.7 21.1 5.9
chloramphenicol 0.9 5.2 2.7 2.6 2.5
clindamycirt 13.0 12.1 10.1 26.3 13.3
co-trimoxazole 39.8 36.2 24.3 47.4 33.6
erythromycin 26.9 17.2 18.2 36.8 22.9
penicillin® 23.2 12.1 9.5 36.8 17.2
tetracycline 241 13.8 16.2 29.0 19.8
multidrug resistance 15.7 10.3 7.4 26.3 12.7

1 Allisolates were susceptible to moxifloxacin arashcomycin.

2 Age not known for 2 cases.

3 Based on cefotaxime non-meningitis interpretation

4  Constitutive clindamycin resistance.

5 Based on penicillin oral treatment interpretation

Serotypes and resistance among 10 September 2009
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Table 7 shows the prevalence of resistance amotajeés according to the site of isolation.
Generally resistance was highest among pneumoismiated from ears and sputum.

Table7. Antimicrobial resistance among non-invasive S. pneumoniae by site

Per cent resistance

ear eye sputum other All sites
(n=102) (n=95) (n=109) (n=48) (n=354)
cefotaxime 3.9 3.2 11.9 2.1 5.9
chloramphenicol 2.0 2.1 3.7 2.1 2.5
clindamycirf 8.8 13.7 17.4 12.5 13.3
co-trimoxazole 37.3 27.4 37.6 29.2 33.6
erythromycin 25.5 20.0 25.7 16.7 22.9
penicillin® 21.6 11.6 20.2 12.5 17.2
tetracycline 22.6 16.8 22.9 12.5 19.8
multidrug resistance 15.7 7.4 16.5 8.3 12.7

1 Based on cefotaxime non-meningitis interpretation
2 Constitutive clindamycin resistance.
3 Based on penicillin oral treatment interpretation

Serotype 19F accounted for the majority of the g#im-resistant isolates, and almost all
cefotaxime-resistant and multidrug-resistant issgable 8). As a consequence, the majority
of the penicillin-, cefotaxime- and multidrug-rdsist isolates were one of the serotypes included
in PCV-7. There was more serotype variation antbegsolates with intermediate resistance to

penicillin and cefotaxime.

Among the total 75 serotype 19F isolates, 39 (52@&e multidrug resistant, with the most
common resistance patterns being penicillin, andsazole, erythromycin and tetracycline
resistance (26.7% of the serotype 19F isolatespandttillin, cefotaxime, co-trimoxazole,
erythromycin and tetracycline resistance (22.7%efserotype 19F isolates).

Serotypes and resistance among 11
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Table 8. Serotypesamong penicillin and cefotaximeresistant and inter mediate, and
multidrug resistant, non-invasive S. pneumoniae

Number (%) isolates

Serotype penicillin cefotaxime mul_tidru4g
intermediate’  resistant? intermediate®  resistant® resistant
(n=54) (n=61) (n=25) (n=21) (n=45)
Serotypes in PCV-7:
6B 5(9.3) 2 (3.3) 1 (4.0) 0 1(2.2)
oV 12 (22.2) 3 (4.9) 0 0 0
14 1(1.9) 6 (9.8) 4 (16.0) 0 1(2.2)
19F 11 (20.4) 44 (72.1) 16 (64.0) 20 (95.2) BB
23F 3 (5.6) 3 (4.9) 3 (12.0) 0 3(6.7)
gﬁlygo;mv-? 32 (59.3) 58 (95.1) 24 (96.0) 20 (95.2) 44 (97.8)
Az o o :
;ﬁlygo;mv-lo 32 (59.3) 58 (95.1) 24 (96.0) 20 (95.2) 44 (97.8)
Additional serotypes
in PCV-13!
3 0 1(1.6) 0 1(4.8) 1(2.2)
19A 3 (5.6) 1(1.6) 1 (4.0) 0 0
Total for PCV-13 35 (64.8) 60 (98.4) 25 (100) 21 (100) 45 (100)
serotypes
Non-PCV serotypes:
19 non-typable 1(1.9) 0 0 0 0
23A 1(1.9) 0 0 0 0
29 3 (5.6) 1(1.6) 0 0 0
non-typable 14 (25.9) 0 0 0 0

1 Percentage of the intermediate, resistant orignugi-resistant isolates.
2 Based on penicillin oral treatment interpretation
3 Based on cefotaxime non-meningitis interpretation
4  Resistant to penicillin (oral treatment interptin) and three additional antibiotics.
5 There were no penicillin- or cefotaxime-resistanintermediate isolates of serotypes 4 or 18Ckvhre also

included in PCV-7.

6 There were no penicillin- or cefotaxime-resistanintermediate isolates of serotypes 1, 5 and/fiEh are

the additional serotypes included in PCV-10.
7  There were no penicillin- or cefotaxime-resistanintermediate isolates of serotype 6A whichls® a
included in PCV-13.
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3.4.1. Comparison with antimicrobial susceptibility among isolates causing invasive
disease

Resistance to all antibiotics and multidrug resiseawas more common among non-invasive

pneumococci than pneumococci from IPD cases in ZB@fgire 3). The differences were

significant for cefotaxime (both with the meningiind non-meningitis interpretations),

clindamycin, erythromycin, penicillin (with the miegitis and oral treatment interpretations),

tetracycline and multidrug resistance.

Figure 3. Resistance among invasive and non-imggsieumococc
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As observed for the non-invasive isolates incluietthis survey, chloramphenicol resistance was
also more prevalent among invasive pneumococatsdlin Auckland in 2008 than among
isolates from Christchurch (5.1% vs 0.0%), butdHference was not significant at the 95%
probability level (P=01276). There were no sigraft differences in resistance to any of the
other antibiotics among the invasive isolates flameckland compared with those from
Christchurch.

4. DISCUSSION

As expected, many countries have reported dramediections in IPD rates following the
introduction of childhood immunisation with pneurmococal conjugate vaccine. In addition to a
reduction in IPD among children belonging to ageugs eligible for vaccine, there have been
two additional benefits from this immunisation.rdtj there have been reductions in IPD in other
age groups through herd immunify*® These decreases in disease among unvaccinated
individuals are assumed to be due to reduced expdsyneumococci because conjugate
vaccines prevent nasopharyngeal colonisation vatitwme types. Second, there have been
reductions in rates of non-invasive pneumococdatiions, in particular, community-acquired
pneumonia and acute otitis medfa.
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The aim of this survey was to provide baselinermi@tion on the serotypes and antimicrobial
susceptibility of non-invasive pneumococci in Neeakand prior to the addition of
pneumococcal vaccination to the New Zealand imnatiws schedule. This baseline
information should facilitate future assessmenthefimpact of childhood pneumococcal
vaccination on all pneumococcal infections. To knwwledge, this is the first study of
serotypes among non-invasive pneumococci in NeviaAda

Non-typable and serotype 19F isolates were mosajget among the non-invasive
pneumococci included in this survey, although thyearters of the non-typable isolates were
from eye sites. Similar results have been repdrted other countries not using pneumococcal
conjugate vaccines. A Chinese study reported @opneance of non-typable and serogroup 19
(serotyping not performed) pneumococci in nasoptgesl specimens from children with upper
respiratory infections between the years 2000 &6 Serotype 19F was also the most
prevalent serotype among pneumococci isolated @6 20d 2007 from children with acute otitis
media in Japalt

Our results indicate that PCV-7 would provide lesgerage against the serotypes causing non-
invasive infections than those responsible for IP@rty-eight percent of the non-invasive
isolates from patients of all ages were a PCV-@ tygrsus 57.1% of isolates from invasive
disease in 2008 (Table 4). This margin was eveatgr among the younger age groups: 61.1%
vs 83.3% for patientsl year of age. The greater coverage of invasiseasie is not surprising
as PCV-7 is formulated to maximise coverage of IHDe coverage rates for non-invasive
pneumococci are similar to those found in sevelf@rmstudies summarised in a review by
Bogaert et at®

After non-typable isolates, serotype 3 was the rnostmon non-PCV-7 type, when patients of
all ages were considered, and serotype 19A wasitts common non-PCV-7 type in the
youngest age groug] year olds). Both these serotypes have beenias=evith serious
pneumococcal infections and their incidence has begorted to have increased following the
introduction of PCV-7/ Serotype 19A is already a relatively frequentsesof IPD in New
Zealand Serotype 3 has been associated with an increasesfatality raté® and
pneumococcal necrotising pneumotia.

Resistance to almost all antibiotics tested andidrub resistance was significantly higher
among the non-invasive pneumococci than pneumodaoai IPD in 2008. Similar differences
have often been reporté%*?> Among the possible reasons for this are diffegsrin the
serotypes causing invasive and non-invasive pneaatat infections and the selective pressure
of frequent antibiotic use to treat upper respimatmact infections. In this study, serotype 19F
was the prevalent serotype, accounting for 21.2%lafon-invasive isolates and 52.0% of these
isolates were multidrug resistant. In contrasiptype 14 was the most prevalent serotype
among isolates from IPD cases in 2008, but was iafgquently (1.9%) multidrug resistant.
Serotype 19F also had the highest rate (28.6%)uttidrug resistance among invasive isolates in
2008, but this serotype only accounted for 6.7%8f cases. It is notable that a significantly
greater proportion of the non-invasive isolatesarbtype 19F than the invasive isolates were
multidrug resistant (52.0% vs 28.6%).

While not statistically significant, resistances&veral antibiotics, including penicillin and
cefotaxime, was higher among isolates from patien@hristchurch. However, a greater
proportion of the Christchurch patients were inybangest (<1 year old) and older age groups
(>65 years), and resistance was generally high¢lsest age-group extremes. An earlier study
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of non-invasive pneumococci, collected in seveealties throughout New Zealand over a 6-
month period in 1997, also recorded a higher rapeenicillin and cefotaxime resistance in
Christchurch compared with all other centrés.

Rates of penicillin resistance and non-suscepilesistance + intermediate resistance) in New
Zealand appear to be similar to those in at leasiesother countries. The latest available data
from Australia recorded 31% penicillin non-susceitity (MIC >0.12 mg/L) among non-

invasive pneumococci in 2005 - similar to our @t82.5%%* A Beijing study of

nasopharyngeal isolates from children reportedIpBnicillin non-susceptibility for the 2004-
05 period™* However, a Japanese study reported a somewHarhigte of 37.7% penicillin
non-susceptibility> Both the Chinese and Japanese studies alsoedphbet serotype 19F (or
serogroup 19 in the case of the Chinese study}heashost prevalent type among penicillin-
resistant pneumococci.

This study had some limitations. First, the timofdhe survey was less than optimal, as the
period required to collect the target number ofates extended to the end of July in Auckland
and the end of September in Christchurch - seveoaiths beyond the 1 June 2008 introduction
of the vaccine. PCV-7 has a reported effectivené3s8% after 1 dose in infanée§ months of
age, which rises to 96% after two doesTherefore, during the later stages of the isolate
collection period, the vaccine could already hagerbhaving some, albeit small, impact on
pneumococcal infections in infants eligible for e@me and possibly other age groups through
herd immunity.

Second, the collection of isolates occurred dutirgglate autumn and winter months. This may
have biased the results towards higher than avéeagks of resistance, as resistance in
S pneumoniae can be cyclical with increasing resistance inwirger months™

Third, the survey is limited to some extent by fhet that it only included isolates from two
laboratories, however, these laboratories serge lpopulation bases in geographically distinct
areas. Given the late decision to initiate theeyrthis approach was considered the most
practical to ensure the earliest possible stagdiate collection.

The results of this survey indicate that, due sog@rotypes associated with non-invasive
pneumococcal infections, childhood pneumococcativation would be expected to have a
smaller impact on non-invasive infections than siva disease. However, due to most of the
resistance among non-invasive pneumococci beiragaded with serotype 19F, one of the types
in PCV-7 and the most common serotype among noasiime pneumaococci, vaccination should
have a marked impact on resistance among non-iwe/asieumococci.

To monitor the impact of childhood pneumococcalcuaation on pneumococci causing non-
invasive infections, this survey, with a greateogyaphical collection base, should be repeated
within 3 years of the 1 June 2008 addition of pnecoccal vaccination to the New Zealand
immunisation schedule. Ideally such laboratoryeldamonitoring of the impact of vaccination
on the serotypes and antimicrobial susceptibilitypag non-invasive pneumococci should be
complemented with clinical-based surveillance ehtts in the prevalence and spectrum of non-
invasive pneumococcal infections.
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