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Overview

• Pneumococcal Carriage
–
–

–
–

–

Southwest US
Alaska Native (CDC/AIP)

• Invasive Pneumococcal Disease
Southwest US
Alaska Native (CDC/AIP)

• Adult Community Acquired Pneumonia
Southwest US
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PCV13 coverage
• Children

– Indian Health Service (IHS) immunization registry
• 3-4 mos (1 dose): ~85% 
• 7-15 mos (3 doses): ~80%
• 24-27 mos (4 doses): ~85%

• Adults ≥65 years
– CAIH study participants: ~60-80% in 2015-2017
– Alaska VacTrAK: 13% in 2015, 24% in 2016

https://www.ihs.gov/NonMedicalPrograms/ihpes/Immunizations/index.cfm?module=immunizations&option=reports
Alaska data courtesy of Mike Bruce CDC/AIP

https://www.ihs.gov/NonMedicalPrograms/ihpes/Immunizations/index.cfm?module=immunizations&option=reports


Pneumococcal Carriage

Funding for CAIH study: Clinical Research Collaboration with Pfizer, Inc.
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This slide shows results from a carriage study conducted 
early in the infant PCV13 era. In children <5, PCV13-type 
carriage declined from 12% to 4%. We saw some declines 
in PCV13-type carriage prevalence in older age groups; 
however, these declines were not statistically significant. Of 
note, for adults 18+ years only 2% were positive for a 
PCV13 type at the beginning of the study and this 
decreased over time to 1%.
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Nasopharyngeal carriage: Early infant PCV13 era 
(2010-2012)

Grant et al, Pediatr Infect Dis J 2016;35:907–914

Convenience sample; household based
NP flocked swab with broth-enrichment culture
Serotyping by latex agglutination and Quellung
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• Overall carriage prevelance was around 50% during each 
period and PCV13-type carriage prevalence was also 
essentially the same at ~4-5%. The main PCV13-
serotypes in circulation currently are 19F and 3. 

• A table details the similarities and differences between 
the Infant PCV13 and the Infant+Adult PCV13 studies. 
Notably, the second study intentionally enrolled 300 
participants into each of 3 adult age groups to provide a 
more robust understanding of carriage in adults. This is 
reflected in a higher median age among adult 
participants. The second study also collected OP swabs 
in adults and used sequetyping for serotyping.Infant PCV13 N=1365 N=1020 N=157 N=45

Infant + Adult N=600 N=301 N=296 N=300
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Characteristic Infant PCV13 Infant+Adult PCV13
Design Convenience, 

household based
Convenience

Population Native American; all 
ages

Native American; 
<5yrs and adults

Median age
(IQR), adults

27 years (22, 34) 53 years (33, 68)

Specimen NP flocked swab 
stored in STGG

NP flocked swab 
stored in STGG; OP
swab in adults

Culture Broth enrichment Broth enrichment

Serotyping Quellung Sequetyping

Nasopharyngeal carriage: Infant PCV13 (2011-
2012) vs Infant + Adult PCV13 eras (2015-2017)
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• Overall carriage prevalence is around 10% or less. 
Across the three adult age groups, you can see that 
findings were similar in the infant PCV13 era (shown in 
brown) and the infant+Adult PCV13 era (shown in gold), 
with very little PCV13-type carriage detected in adults in 
either period. When we looked at PCR results on OP 
swabs PCV13-type carriage prevalence was slightly 
higher at 3%. 0%

2%

4%

6%

8%

10%

12%

14%
Al

l t
yp

es

PC
V1

3-
ty

pe 19
F 3

Al
l t

yp
es

PC
V1

3-
ty

pe 19
F 3

Al
l t

yp
es

PC
V1

3-
ty

pe 19
F 3

18-39 years 40-64 years ≥65 years

C
ar

ria
ge

 P
re

va
le

nc
e

Infant PCV13
Infant + Adult PCV13
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Infant PCV13 N=1020 N=157 N=45

Infant + Adult N=301 N=296 N=300



PCV13-type Nasopharyngeal Carriage in Alaska 
Native People in Rural Alaska
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Conclusions

• PCV13-type pneumococcal carriage in adults was very low 
following infant PCV13 introduction and remains low



Invasive Pneumococcal Disease



Phoenix

Albuquerque

UTAH COLORADO

NEW MEXICO
ARIZONA

Navajo Nation
White Mountain Apache
Hopi
Surveillance Laboratory

Key:

CAIH Active Bacterial Surveillance

• Actively contact laboratory 
facilities
–
–

–

Navajo – 21 labs
White Mountain Apache – 3 labs

• Identify pneumococcal isolates 
that meet inclusion criteria

Serotyped at CDC/Arctic 
Investigations Program

• Conduct chart reviews

12
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• Comparing rates of disease among Native Americans 
and Alaska Natives with data from CDC ABCs, we see 
that Native Americans and Alaska Natives continue to 
experience disease at rates 3-4 times higher than the 
general US population. The majority of this is caused by 
non-PCV13 serotypes.
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• PCV use in children has virtually 
eliminated PCV-type disease in Navajo 
children under the age of 5.

PCV13-type IPD: Navajo children <5 years, 
1995-2017
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• Substantial indirect benefits have been observed among 
adults due to PCV-13 use in children. Comparing Pre-
PCV to the infant+Adult PCV13 era, there are significant 
reductions observed for each adult age group. When we 
compare the rates before and after the adult PCv13 
recommendation, there were no significant changes.
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• When we look at specific serotypes causing disease 
among adults ≥65 years we see a reduction in the overall 
case count in the years following infant PCV13 use. At 
the point that PCV13 was introduced for adults, PCV13-
type IPD, with the exception of serotype 3, had largely 
disappeared. During 2015-2017, in a setting with high 
PCV13 use among adults ≥65 years, we see no PCV13 
serotypes except ST3, which is increasing.
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• Data from Alaska, courtesy of Mike 
Bruce and the Arctic Investigations 
Program, point toward an indirect effect 
in adults 50-64 years and ≥65 years, with 
a decline observed following introduction 
of infant PCV13, followed by a plateau in 
the rates.
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PCV13-type IPD distribution: ≥65 years
Alaska, 2010-2016
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Conclusions

• Substantial indirect effects had been achieved by 2014-
2015, leaving little opportunity to assess impact of 
PCV13 in ≥65 year olds on carriage or IPD



Native American Adult Pneumonia Etiology Study, 
March 2016 – March 2018

Funding: Clinical Research Collaboration with Pfizer, Inc. 



–

–

–

Obtain informed consent

Collect specimens

Administer questionnaire 
and perform chart review

• Cases identified through 
surveillance at 5 IHS 
hospitals

–

–

–
–
–

Native American adult hospitalized 
with community acquired pneumonia 
(CAP)
Two or more clinical signs/symptoms 
at least one of which is respiratory

• Controls identified within 2 
weeks of case 

Age-matched, convenience sample
Without CAP or suspicion of CAP
1 control for every 2 cases

Study activities
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• Table showing for each type of specimen 
(blood, urine, NP/OP swab, sputum, and 
chest x-ray), which assay test was 
performed and by whom.

Laboratory data
Assay Test performed by

Blood Culture, per clinical team Indian Health Service

Serum for biomarkers* To be determined

Urine SS-UAD for 24 serotypes* Pfizer

S. pneumoniae BinaxNOW* Pfizer

NP/OP 
swab

Multiplex PCR* JHU/CDC (pending)

lytA PCR, serotype-specific PCR* Pfizer (pending)

Sputum Culture, per clinical team Indian Health Service

CXR Radiography, per clinical team Indian Health Service

*available for cases and controls
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SSUAD

• SSUAD 1
–

–

–

–

PCV13 serotypes, clinically validated and FDA approved for research

• SSUAD 2
Serotypes 2, 8, 9N, 10A, 11A, 12F, 15B, 17F, 20, 22F, 33F

Well-characterized; not clinically validated at start of study

• Population-specific thresholds
SSUAD results from 400 Native American adults in the study community 
used to inform established thresholds  reset the positivity cut-off for 
serotype 14

Pride et al, Clin Vaccine Immunol 2012; 19:1131–1141
Pride et al, Clin Vaccine Immunol 2017; 24:e00239-17  
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• Cases and controls had similar 
demographic characteristics, with two 
exceptions. Cases were split pretty 
evenly between males and females but 
about three quarters of the people who 
consented to serve as controls were 
female.  Cases were also more likely to 
have a smoker in the household.

Demographic characteristics

Characteristic
CXR+ Cases 

N=355
n (%)

Controls
N=269
n (%)

P-value

Female 193 (54.4) 200 (74.4) <0.001
Median age, years (IQR) 66 (51, 79) 68 (54, 79)
Age group (years)

18-49 78 (22.0) 54 (20.1) 0.93
50-64 89 (25.1) 67 (24.9)
65-79 107 (30.1) 82 (30.5)

≥80 81 (22.8) 66 (24.5)
Smoker resides in household 22 (6.2) 5 (1.9) <0.01
Primary fuel for cooking is wood 13 (2.8) 10 (3.7) 0.97
Household has piped water1 289 (98.6) 234 (99.2) 0.58
Household has flush toilet 292 (82.2) 236 (87.7) 0.10
1Denominator includes 293 cases and 236 controls with available data.
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• Underlying conditions were common but 
more so among cases. The 
immunization history is relevant, not so 
much for the comparison between cases 
and controls but for the high vaccine 
coverage.

Clinical characteristics

Characteristic
CXR+ Cases 

N=355
n (%)

Controls
N=269
n (%)

P-value

Duration of illness* - days median (IQR) 3 (2, 7) n/a
Any underlying condition 335 (94.4) 218 (81.0) <0.001

Chronic lung disease 39 (11.0) 5 (1.9) <0.001
Chronic heart disease 49 (13.8) 10 (3.7) <0.001

Diabetes 161 (45.4) 97 (36.1) 0.04
Malignancy 45 (12.7) 12 (4.5) <0.001

No. of chronic conditions – median (IQR) 1 (0, 4) 1 (0, 3) 0.31
Outcome, discharged alive – n (%) 349 (98.3) n/a
Immunization history                    <65 years n (%) n (%)

PPV23 ever 110 (65.9) 58 (47.9) <0.01
PCV13 ever 13 (7.8) 4 (3.3) 0.11

≥65 years n (%) n (%)
PPV23 ever 172 (91.5) 144 (97.3) 0.03
PCV13 ever 152 (80.8) 120 (81.1) 0.96

*from illness onset to hospital presentation
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S. pneumoniae positivity by test CXR+ cases with 
any pneumococcal test (N=348)

Pneumococcus detected in 26% (n=91)
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SSUAD increased the detection of pneumococcal cases by 57%. 
There was 100% serotype concordance between SSUAD serotype and blood 

culture serotype.
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• SSUAD was positive in 19.5% of cases compared to 
2.8% of controls. BinaxNox was positive in 15.5% of 
cases and 3.2% of controls. No controls were positive for 
both BinaxNow and SSUAD. While the specificity is not 
perfect, it is excellent and the addition of SSUAD 
increased detection of pneumococcal cases by 57%. 

Urine test results among CXR+ cases with any 
pneumococcal testing and community controls

Cases with ≥1 pneumococcal 
test

Controls 

≥18 yrs
N=348
n(%)

18-64 yrs
N=166
n(%)

≥65 yrs
N=182
n(%)

≥18 yrs
N=249
n(%)

18-64 yrs
N=116
n(%)

≥65 yrs
N=133
n(%)

SSUAD+ 68 (19.5) 40 (24.1) 28 (15.4) 7 (2.8) 5 (4.3) 2 (1.5)

BinaxNow+ 54 (15.5) 25 (15.1) 29 (15.9) 8 (3.2) 2 (1.7) 6 (4.5)
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Serotype results for CXR+ pneumococcal CAP

• Serotype data available in 72/91 (79%) pneumococcal cases
– 22 (31%) were PCV13-type; excluding ST3, 4 (6%) were PCV13-type

• 13 (62%) of 21 with vaccination status available had received PCV13 
(all had received PPV23 first then PCV13)
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All 13 PCV13-type cases who had received PCV13 had also previously received 
PPV23; 70% received >1 dose.
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Conclusions

• Pneumococcus remains an important cause of CXR+ 
CAP among Native American adults
–
–

Non-PCV13 serotypes and serotype 3 predominated
SSUAD increased the detection of pneumococcal pneumonia over 
conventional methods but did not reveal an substantial burden of 
PCV13-type disease (except serotype 3) in the context of high PCV13 
use in infants and ≥65 year olds
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