E£G. Neal'?, . Flasche’, C.0 Nauyen' %, FT. Ratu, EM Dunne':?, L. Koyamaibole!, R.C. Reyburn', €. Rafai, M. Kama®, 8. Ortkal, LK. Boelsen", J. Kado®.",

L. Tikoduadua®, R. Devi®, E. Tuivaga, C. Satzke " ¢, EK. Mulholland -2, W.J. Edmunds’, FM. Russell .2

’naoanmmmrmmmm s Epdeniogy London Schuf Hygen and Topica i, Londn, UK
{ocrner of P, To kst o e, P, i, Antrih

ity of Hesth and Wl servis, i,

$Cotens o medkine i and enth Seencs P Natiral Unersy, Sova, i

o s e St st sl sl
*Departmen and immunclogy, The y of Melboure at the Peter Daherty Institute for

o s iy, P, o sl .

@ Murdoch Children's Research Intitute, 2017

neumococcal Reseach, hurdoch Chdren's Research Insitute, Parklle, Vicora, Astralia
Z(mw o eratona G Heli, Dparimen:of Pcdatcs, The Unversiy of Neloure, P,
. st

MELINDA
LS fonndorion it Ap

Background: pneumococcus & disease

= Commensal organism of human nasopharynx; disease prerequisite

= Asymptomatic carriage common; prevalence highest in toddlers, who
have been considered main reservoir

= Spread: non-sterile sites > non-IPD; sterile sites > IPD

= Dense pneumococcal carriage - severity of pneumococcal respiratory
illness

Background: potentially infectious contacts?

« Close contact associated with viral respiratory
pathogen transmission, e.g., influenza

= Previously assumed frequency of physical or
conversational potentially infectious contacts
drive pneumococcal transmission

« Empirical data & evidence lacking
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Background: pneumococcal disease burden

Pneumococcal disease incidence rate per 100,000 children <5 y

+ Leading cause of morbidity & mortality <5 y
= 11.1 - 18 million cases <5 y per year
- 0.8 - 0.9 million deaths per year <5y

= Majority cases in LMICs

Background: pneumococcal conjugate vaccines

>90 identified pneumococcal serotypes

PCVs reduce carriage, transmission, IPD

Despite efficacy of PCVs, pneumococcus is
important cause of morbidity and mortality in
LMICs

Rates IPD & impact of PCV differs between
ethnic groups

Background: Fiji

= 56.8% Indigenous iTaukei (iTaukei) Id
= 37.5% Fijian of Indian Descent (FID)
= PCV10in Oct 2012, 3 + 0 schedule -

= PCV10 national coverage 89% 2015




Background: Fiji and the pneumococcus

« Carriage iTaukei > FID (2006)
RR: 1.96 95% Cl 1.70 - 2.26, p<0.001
= Density iTaukei > FID
* Pneumonia iTaukei > FID (2007-2011)
(IRR: 3.2, p<0.001
- IPD iTaukei > FID (2010) .
(IRR: 4.3, 95% C1 2.1 - 10.3, p<0.001)
= Anecdotally  frequency & intensity contact iTaukei > FID, especially young children
Methods

= Cross-sectional carriage & contact survey, Suva, Fiji, 2015
Design | = Infants, toddlers, children, caregivers, n = 500 per group

= Demographics & nasopharyngeal swabs36
Data | = 24 h later, interviewer led phone based contact survey

= lytA gPCR & microarray to detect & quantify pneumococci
= Provide overall, PCV10, & NVT carriage, & density

+ Age stratified contact matrices by ethnic group

- GEE regression: associationof contact & ethnicity withcarriage& density

Results: physical contact

= Most contact was physical

Fijians of Indian Descent (n = 802)

Age group of contacts

12-23m)| 6.0 2.6 12-23m| 5.2

<12m 12:23m 2-6yr  7-14yr 154y

Age group of participants

15ev] 80 25 1.9 15yt 60 22
Jaae 18 26 34 NA 25 Jaap 45 52 67 NA 60
2o 48 60 67 34 80 2oyt 6.7

<12ms 12:23ms 2-6yr 7-1dyr  154yr

Mean physical contacts /

Age stratified contact matrices by ethnic group: estimated average physical contact per 24 hr.

24 s

6.0
0.0
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Aims

= Does frequency & intensity of contact vary by ethnicity in Fiji?

= Is frequency & intensity of contact associated with pneumococcal nasopharyngeal carriage & density
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Results: demographics (n = 2,014)

\aracteristics, n (%) or median (IQR)

802)
Male sex, n (%) 511 (42.2) 319 (39.8) 0.287
Rural residential location, n (%) 571 (47.1) 397 (49.5) 0.293
Antibiotic use in past fortnight, n (%) 43 (3.6) 18 (2.2) 0.095
Exposure to cigarette smoke, n (%) 658 (54.3) 429 (53.5) 0.725
Poverty, n (%) 631 (52.1) 426 (53.1) 0.643
of URTI, n (%) 393 (32.4) 162 (20.3) <0.001
Household members, median (IQR) 7(5-10) 5(4-7) <0.001
Household members <5y, median (IQR) 2(1-3) 1(1-2) <0.001
Pneumococcal carriage <
B T T T
Non-vaccine ’type 476 /1,182 (40.3) 80 /797 (10.0) <0.001
Density, n median log,, GE/ml (IQR) 538/4.9 (4.0-5.7) 108 /4.7 (3.9-5.5)  0.158
PCV10 vaccination coverage, n (%) 375 (30.9) 238 (29.7) 0.546

Results: all type pneumococci

Participant prevalence pneumococci
= Pooled 32.4% (95%CI 30.4 - 34.5)

Physical contact frequency with young children & iTaukei ethnicity 1 carriage odds
= Physical contact 12 - 23 mo. aOR 1.34 (95%CI 1.09 - 1.64) p = 0.005
= Physical contact 2 - 6 yr. aOR 1.11 (95%C1 0.99 - 1.25) p = 0.076
= iTaukei aOR 5.17 (95%CI 3.97 - 6.74) p < 0.001
= Symptoms of URTI aOR 2.00 (95%Cl 1.57 - 2.54) p < 0.001

= Adult participant 20R 0.08 (95%C1 0.04 - 0.15) p < 0.001




Results: PCV10 type pneumococci

Participant prevalence PCV10 type pneumococci

Pooled: 5.7% (95%Cl 4.8 - 6.9)

Physical contact frequency with older children & iTaukei ethnicity 1 PCV10 carriage odds

Physical contact 7 - 14 yr. a0R 1.25 (95%CI 1.07 - 1.13) p = 0.006
iTaukei aO0R 1.70 (95%CI 1.05 - 2.75) p = 0.031
Symptoms of URTI aOR 1.51 (95%C1 1.00 - 2.29) p < 0.050
Adult participant aOR 0.07 (95%C1 0.02 - 0.27) p < 0.001

Results: pneumococcal density

Median density of for those carrying pneumococci

4.9 GE/ml logy (IQR 4.0 - 5.7)

No association between contact frequency, orethnicity, with density

Physical contact <12 mo. mean adjusted diff. 0.10 (-0.07, 0.28) p
Physical contact 12 - 23 mo. mean adjusted diff. -0.02 (-0.16, 0.12) p=0.750
Physical contact 2 - 6 yr. mean adjusted diff. 0.02 (-0.05, 0.10)

Physical contact 7 - 14 yr. mean adjusted diff. 0.00 (-0.07, 0.07)

Physical contact 15+ yr. mean adjusted diff. 0.01 (-0.04, 0.06)

iTaukei mean adjusted diff. 0.12 (-0.10, 0.34) p=0.270
Participants aged 2 - 6 yr. mean adjusted diff. 0.57 (0.25, 0.89) p<0.001
Symptoms of URTI mean adjusted diff. 0.32 (0.15, 0.49) p<0.001
Rural residential location mean adjusted diff. 0.23 (0.06, 0.40) p=0.007
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Results: non-vaccine type pneumococci

Participant prevalence of NVT pneumococci

Pooled 28.1% (95%CI 26.1 - 30.1)

Physical contact frequency with young children & iTaukei ethnicity 1 NVT carriage odds

= Physical contact 12 - 23 mo. aOR 1.25 (95%Cl 1.02 - 1.54) p = 0.031
= Physical contact 2 - 6 yr. aOR 1.13 (95%CI 1.00 - 1.27) p = 0.051
= iTaukei a0R 5.99 (95%Cl 4.48 - 8.00) p < 0.001
= Symptoms of URTI 20R 1.85 (95%Cl 1.45 - 2.35) p < 0.001
= Adult participant a0R 0.08 (95%C1 0.04 - 0.16) p < 0.001
14
Conclusions

First study investigating contact & carriage with empirical data in a post-PCV setting

Frequency & intensity of contact differs by ethnicity in Fiji

iTaukei ethnicity remains associated with increased carriage of all pneumococci

Frequency & intensity physical contact with young children was associated with overall & NVT
carriage

Frequency & intensity of contact with older children was associated PCV10 carriage; unvaccinated
age group; transient reservoir of vaccine type pneumococci

Pneumococcal density not associated with ethnicity or frequency or intensity of contact

Next? Pneumococcal transmission model to help inform disease control strategies




