1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Author manuscript
J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2023 May 01.

-, HHS Public Access
«

Published in final edited form as:
J Acquir Immune Defic Syndr. 2022 May 01; 90(1): 6-14. doi:10.1097/QA1.0000000000002916.

Impact of 13-Valent Pneumococcal Conjugate Vaccine on
Invasive Pneumococcal Disease Among Adults with HIV —
United States, 2008-2018

Miwako Kobayashi, MD, MPH"1, Almea Matanock, MD, MS™1, Wei Xing12, William K. Adih?2,
Jianmin Li2, Ryan Gierke, MPH1, Olivia Almendares, MSPH!, Arthur Reingold3, Nisha
Alden?, Susan Petit®, Monica M. Farley®, Lee H. Harrison’, Corinne Holtzman®, Joan
Baumbach®, Ann Thomas19, William Schaffnerll, Lesley McGee, PhD?, Tamara Pilishvili,
PhD, MPH!

IDivision of Bacterial Diseases, Centers for Disease Control and Prevention, Atlanta, GA

2Division of HIV/AIDS Prevention, Centers for Disease Control and Prevention, Atlanta, GA
SUniversity of California, Berkeley School of Public Health, Berkeley, CA

4Colorado Department of Public Health and Environment, Denver, CO

SConnecticut Department of Public Health, Hartford, CT

5Department of Medicine, Emory University School of Medicine and the Atlanta VA Medical
Center, GA

’Department of International Health, Johns Hopkins Bloomberg School of Public Health,
Baltimore, MD, USA

8Minnesota Department of Health, St. Paul, MN

9New Mexico Department of Health, Santa Fe, NM

100regon Department of Human Services, Portland, OR

1Department of Health Policy, Vanderbilt University School of Medicine, Nashville, TN

12weems Design Studio Inc., Contractor to Centers for Disease Control and Prevention, Division
of Bacterial Diseases, National Center for Immunization and Respiratory Diseases, Centers for
Disease Control and Prevention, Atlanta, GA, USA

Introduction

Despite the introduction of highly active antiretroviral therapy (HAART), people with HIV
(PWH) continue to be at increased risk of invasive pneumococcal disease (IPD)~3. PWH
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have a slow and incomplete therapy-associated recovery of protective immune functions, and
impaired immunity persists even in individuals who maintain CD4 T cell levels of =500
cells/ul 45,

Two pneumococcal vaccines are currently recommended for use for PWH in the United
States: the 23-valent pneumococcal polysaccharide vaccine (PPSV23), and the 13-valent
pneumococcal conjugate vaccine (PCV13). PPSV23 is recommended for individuals aged
>2 years with certain underlying conditions, including PWH, and for all adults aged >65
years, and has been available since the 1980s 7 8. PCV13 was recommended in 2010 for
routine use among children aged <5 years and replaced the 7-valent pneumococcal conjugate
vaccine (PCV7)?. PCV use in U.S. children dramatically reduced IPD incidence not only

in children but also in unvaccinated adults1%-13 due to indirect effects from vaccination

of children. Our previous analyses of 1998-2007 data showed that IPD incidence among
people with AIDS (used in place of PWH since the number of PWH could not be obtained
for the entire study period) decreased, suggesting that PWH also benefited from indirect
effects? 3: however, IPD incidence among PWH aged 18-64 years was still 40 times higher
than in those without HIV infection.

Pneumococcal conjugate vaccine use in U.S. adults was first recommended in 2012 when
the Advisory Committee on Immunization Practices recommended routine use of PCV13 for
adults aged =19 years with immunocompromising conditions, including HIV, functional or
anatomic asplenia, cerebrospinal fluid leaks, or cochlear implants, in series with PPSV23.14
In 2014, all adults aged =65 years were recommended to receive PCV13 in series with
PPSV23, which was changed to a recommendation based on shared clinical decision-making
in 2019 in adults without immunocompromising conditions, functional or anatomic asplenia,
cerebrospinal fluid leaks, or cochlear implants!® 16, We evaluated the population-level
impact of current U.S. PCV13 policy on IPD incidence among PWH aged =19 years
compared to those not diagnosed with HIV (non-PWH).

Surveillance methods

IPD cases were identified through the Active Bacterial Core surveillance (ABCs), an active,
laboratory- and population-based surveillance platform for invasive bacterial diseases in
select counties of 10 states across the United States’. Medical records were abstracted

to collect demographic and clinical information on each case, including HIV infection
status.18: 19 Pneumococcal isolates from ABCs cases were serotyped at the Minnesota
Department of Health or the CDC Streptococcus Laboratory by Quellung, polymerase chain
reaction, or whole genome sequencing (2015-2018). For this study, we included cases
reported during 2008-2018 among adults aged =19 years old residing in ABCs catchment
areas in 9 states (California, Connecticut, Colorado, Georgia, Maryland, Minnesota, New
Mexico, Oregon, or Tennessee) (Supplemental Digital Content).
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An IPD case was defined as isolation of Streptococcus pneumoniae from a normally
sterile site (e.g., blood, cerebrospinal fluid) from a surveillance area resident. We grouped
pneumococcal serotypes for analysis of disease trends into the following categories: 1)
PCV13-types defined as the 13 serotypes contained in PCV13 (serotypes 1, 3, 4, 5, 6A,
6B, 7F, 9V, 14, 18C, 19A, 19F, and 23F) and serotype 6C due to cross-protection from the
serotype 6A antigen;20 2) PPSV23 unique types defined as the 11 serotypes contained in
PPSV23 but not in PCV13 (serotypes 2, 8, 9N, 10A, 11A, 12F, 15B/C, 17F, 20, 22F, and
33F); and non-vaccine types (NVT), which included all other serotypes. Given the recent
licensure of the 15- and 20-valent pneumococcal conjugate vaccines (PCV15 and PCV20)
for adults?l: 22, we evaluated contribution of additional serotypes included in PCV15 but
not PCV13 (PCV15-unique types: 22F and 33F) and PCV20 but not PCV15 (PCV20-unique
types: 8, 10A, 11A, 12F, and 15B/C) to IPD in this population. AIDS was defined as ever
having a diagnosis of AIDS or CD4 count of <200 cells/mm3.

Statistical methods

Characteristics of IPD cases were summarized by HIV status and by study period: baseline
prior to PCV13 introduction in the pediatric immunization program (2008-2009), and before
(2011-2012) and after (2017-2018) PCV13 recommendation in immunocompromised
adults. To estimate IPD incidence per 100,000 adults among PWH and non-PWH, we used
two data sources for population denominators. For PWH, we used the number of adults aged
>19 years with known HIV infection in the ABCs catchment areal’ (Supplemental Digital
Content). For non-PWH, we used the U.S. Census estimates for ABCs catchment area,

less the number of PWH in the same ABCs catchment area. Overall and serotype-group
specific IPD incidence for PWH and non-PWH was stratified by age group (19-64 years,
>65 years) and race and ethnicity (non-Hispanic black, non-Hispanic white, and Hispanic).
For IPD incidence calculation, simple proportions were used to impute missing serotype and
race/ethnicity data (Supplemental Digital Content).

Incidence at the baseline period (2008-2009) was compared with incidence before (2011-
2012) and after (2017-2018) PCV13 introduction in immunocompromised adults, both

after PCV13 introduction for children. Percent changes of incidence rates were calculated

as 1-(IPD incidence post-PCV13)/(IPD incidence at baseline). Incidence rate ratio (IRR)
was calculated to compare incidence rate of PWH to that of non-PWH. Variance of

IPD incidence was calculated using the assumption that IPD cases followed a Poisson
distribution. We drew 10,000 values from the distribution of IPD cases and reported the 95%
confidence interval (CI) of the estimates based on the upper and lower 2.5™ percentile of the
10,000 calculated percent changes and IRR.

We compared the distribution of PCV13-types, serotypes unique to PPSV23, and the
most common NVTSs, between 2008-2009 and 2017-2018 for both PWH and non-PWH
using Chi-Square test. To account for multiple comparisons (n=30), we used a Bonferroni
correction, where a P value of <0.002 (0.05/30) was considered statistically significant.
Analyses were performed using SAS version 9.4 (SAS Institute Inc.).
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Description of IPD cases pre- and post-PCV13 introduction by HIV status

During 2008-20009, a total of 29,668 IPD cases were reported, including 2,440 (8.2%)
among PWH. Characteristics of IPD cases in 2008-2009 (n=6,548), 2011-2012 (n=5,226),
and 2017-2018 (n=5,169) are shown in Table 1. Of IPD cases among PWH in 2008-2009,
49.8% (275/552) ever had an AIDS diagnosis, compared to 55.8% (232/416) in 2017-2018.
For all study periods, the proportions of adults aged 19-64 years (95-97% in PWH vs. 56—
60% in non-PWH), males (60-67% in PWH vs. 51-53% in non-PWH), and non-Hispanic
blacks (63-73% in PWH vs. 17-19% in non-PWH) were higher in IPD cases in PWH
compared to non-PWH (Table 1). The proportion with =1 chronic medical conditions or
people who smoke was similar between the two groups (63-67% in PWH vs. 64—-69%

in non-PWH) (Table 1). The proportion with 21 immunocompromising conditions other
than HIV (i.e., sickle cell disease, asplenia, congenital or acquired immunodeficiency, organ
transplantation, dialysis, and malignancy) was higher in IPD cases in non-PWH compared to
PWH, and increased steadily for both groups through 2017-2018 (PWH 25% vs. non-PWH
34%) compared to baseline years (PWH 16% vs. non-PWH 26%).

Pneumonia with bacteremia was the most common syndrome, associated with 77-80% of
IPD cases among PWH, and 73-76% of those in non-PWH. Case fatality ratio (CFR) in
adults aged =65 years (0-21%) was generally higher compared with adults aged 19-64 years
(4-11%) in both PWH and non-PWH, though IPD cases in PWH aged =65 years was small.

Changes in IPD incidence

At baseline (2008-2009), IPD incidence among PWH was 306.7 per 100,000 (Table 2) and
was higher among those aged 19-64 years (308.6 per 100,000) compared to those aged =65
years (248.5 per 100,000). Overall IPD incidence declined by 40.3% to 183.0 per 100,000
in 2017-2018 compared to baseline (Table 2). In non-PWH, overall IPD incidence was 15.2
per 100,000 persons at baseline, and was 3.6 times higher in those aged =65 years compared
to those aged 19-64 years (39.2 and 10.8 per 100,000, respectively). Overall IPD incidence
declined by 28.2% from baseline to 10.9 per 100,000 in 2017-2018.

PCV13-type IPD incidence in PWH declined by 72.5% (from 143.9 to 39.6 per 100,000)
from baseline to 2017-2018 (Figurel, Table 2), although incidence was stable during 2014—
2018 (Figure 1). Reduction in PCV13-type IPD incidence was greater (-84.7%; from 177.5
to 27.2 per 100,000) in those aged =65 years, compared to those aged 19-64 years (-71.7%);
from 142.3 to 40.4 per 100,000); moreover, PCV13-type IPD incidence in those aged 19-64
years remained higher compared to those aged =65 years. In non-PWH, PCV13-type IPD
incidence declined by 62.2% (from 8.3 to 3.1 per 100,000) from baseline to 2017-2018, and
the percent reduction was similar between age groups.

In PWH, a 28.0% (from 91.1 to 65.1 per 100,000) reduction in NVT-IPD incidence

was observed, with year-by-year variation in incidence (Figure 1) and the reduction was
significant only among adults aged 19-64 years. Changes in PPSV23-unique IPD incidence
was not significant. In non-PWH, NVT-IPD incidence (from 3.0 to 3.4 per 100,000) and
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PPSV23-unique IPD incidence (from 3.9 to 4.4 per 100,000) increased, although trends
varied by age group (Table 2).

Given that serotype distribution may differ by HIV status and by race/ethnicity, we
compared the serotype distribution by HIV status and race/ethnicity before and after
imputing missing values, and the serotype distributions were similar (Supplementary Table
1). Therefore, IPD incidence calculation by race/ethnicity used imputed data. In PWH,
overall IPD incidence at baseline was highest among non-Hispanic blacks (517.8 per
100,000), and lowest among non-Hispanic whites (142.9 per 200,000) (Supplementary Table
2). The largest reduction in PCV13-type IPD incidence was observed in non-Hispanic blacks
(from 231.4 to 42.4 per 100,000; 81.7% reduction); at baseline, PCV13-type incidence in
non-Hispanic blacks was 2.8 times higher than that of non-Hispanic whites, but in 2017-
2018, PCV13-type IPD incidence between non-Hispanic blacks and non-Hispanic whites
was similar. However, overall IPD incidence in non-Hispanic blacks remained nearly twice
as high in 2017-2018 as that in non-Hispanic whites (249.9 vs. 131.4 per 100,000). In
non-PWH, non-Hispanic blacks also had the highest IPD incidence at baseline and in
2017-2018 (20.2 and 13.8 per 100,000, respectively). PCV13-1PD incidence declined in

all race/ethnicity groups (non-Hispanic Blacks, non-Hispanic Whites, and Hispanics), and
PCV13-1PD incidence rates were similar across groups in 2017-2018.

Comparing incidence between adults with and without HIV

At baseline, IRR of overall IPD between PWH and non-PWH was 20.2 (95% CI: 18.4-22.0)
and declined to 16.8 (95% CI: 15.1-18.5) in 2017-2018 (Table 3). IRRs were lower in
2017-2018 compared to baseline in both age groups, but remained higher among adults
19-64 years (2008-2009: 28.6, 2017-2018: 25.4) compared to adults aged =65 years (2008—
2009: 6.3, 2017-2018: 4.0). PCV13-type IRR declined, most notably after 2011-2012 (17.3
in 2008-2009, 16.7 in 2011-2012, and 12.6 in 2017-2018). Similar trends were noted in
adults aged 19-64 years. NVT IRR also declined (30.0 to 19.6) due to decline in adults aged
19-64 years (53.7 to 36.9).

Serotype distribution pre- and post-PCV13 introduction

From the three periods (2008-2009, 2011-2012, 2017-2018), 89.6% of isolates had
serotype information available. In PWH, PCV13-types contributed to 46.9% (228/486) of all
IPD in 2008-2009, and declined to 21.5% (81/376) in 2017-2018 (Supplementary Table 3).
Serotype 19A, a PCV13-type, was the most common serotype causing IPD among PWH in
2008-2009 (103/486, 21.2% of all IPD), but accounted for 4.5% (17/376) of IPD in 2017-
2018 (/<.002) (Figure 2a, Supplementary Table 3). In 2017-2018, serotypes 9N (32/396,
8.5%) and 22F (28/376, 7.4%) were the most common serotypes overall, and serotype 4
(23/376, 6.1%) was the most common PCV13-type IPD. Both the proportion (Figure 2a) and
the incidence (Supplementary Table 5) of serotype 4 increased from baseline to 2017-2018,
although the percent increase in incidence was not statistically significant (95.2%; 95% ClI:
-2.6, 394.8). Of the 23 serotype 4 cases in 2017-2018, 91.3% were in adults aged 19-64
years, 91.3% occurred in California or Colorado, and 60.9% were in persons experiencing
homelessness (Supplementary Table 6).
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In non-PWH, serotypes 7F (973/5,292, 8.4%) and 19A (769/5,292, 14.6%) were the most
common serotypes in 2008-2009; in 2017-2018, they accounted for 1.5% (63/4,242) and
2.9% (121/4,242) of all IPD, respectively, (P<.002). In 2017-2018, serotype 3 was the most
common serotype (15.3%; 650/4,242) causing IPD in non-PWH adults (Figure 2b, and
Supplementary Table 4). From baseline to 2017-2018, serotype 3 IPD incidence increased
by 15.5% (95% ClI: 3.6 to 28.9). Serotype 4 incidence also increased, though much smaller
compared to that observed in PWH (Supplementary Table 5).

In PWH, PCV15-unique types and PCV20-unique types comprised 11.2% (42/376) and
17.0% (64/376) of IPD, respectively, in 2017-2018 (Supplementary Table 3). These
proportions were similar to those in non-PWH adults (PCV15-unique types: 584/4,242,
13.8%; PCV20-unique types: 715/4,242, 16.9%) (Supplementary Table 4).

Discussion

Dramatic reductions in IPD incidence were observed in both PWH and non-PWH in the
United States following PCV13 introduction for children in 2010, primarily driven by the
decline in PCV13-type IPD incidence. Despite these large declines, in 2017-2018, overall
and PCV13-type IPD incidence among PWH was still approximately 17 and 13 times the
incidence among non-PWH adults, respectively, with the highest overall IPD rates observed
among PWH of non-Hispanic blacks both before and after PCV13 introduction. Among
PWH and non-PWH, PCV13-type IPD incidence within each group was similar across
race/ethnicity in 2017-2018 (Supplementary Table 2), and the remaining difference in IPD
incidence was primarily due to non-PCV13-type IPD.

Significant reductions in PCV13-type IPD incidence that occurred from 2008-2007 to
2011-2012 were due to indirect effects from PCV13 vaccination in children?3, and
reductions observed from 2011-2012 to 2017-2018 reflect a combination of indirect PCV13
effects and potential effects from PCV13 use among adults with immunocompromising
conditions including PWH, or PCV13 use among adults aged =65 years. The decline of

IRR of PCV13-type IPD in 2017-2018 compared to 2011-2012 in adults aged 19-64 years
who currently do not have an age-based PCV13 recommendation may indicate that PWH
benefited directly from PCV13 vaccination; however, the degree of impact of direct PCV13
vaccination is unclear. Data on PCV13 coverage among PWH are limited. Analysis of
medical claims data estimated that PCV13 coverage for PWH aged 18-64 years was 6.6%
in October 2013 and had reached only 31.3% in December 2016 (IQVIA, anonymized
patient-level data, December 2017; and Pfizer Inc, internal sales data for PCV13 2017,
unpublished data). National Health Interview Survey reported 20-25% coverage of any
pneumococcal vaccine in adults aged 19-64 years with indications for vaccination?4. In
older adults for whom PPSV23 has been recommended since the 1980s, PPSV23 coverage
among U.S. Medicare beneficiaries aged =65 years with immunocompromising conditions
has been around 50% in the past 10 years, whereas PCV13 coverage did not increase until
2015 after the age-based recommendation for PCVV13 was introduced (CDC unpublished
data). Given these estimates showing low pneumococcal vaccine coverage in this population,
direct effects from vaccinating PWH was likely limited during our observation period.
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While the incidence of PCV13-type IPD among PWH declined for most serotypes, the
exception was serotype 4, which increased. We previously reported that during 2010-2018,
increase in serotype 4 IPD were observed within 3 of the 10 ABCs sites (California,
Colorado, and New Mexico), most notable among persons experiencing homelessness25.
This is consistent with the serotype 4 cases observed in PWH in our study. Since serotype 4
is rarely detected in young children, the transmission reservoir is thought to exist in adultsZ6.
In non-PWH, the incidence of both serotype 3 and serotype 4 increased, and serotype 3

was the most common IPD serotype in 2017-2018. Post-licensure data have shown varying
estimates of PCV13 effectiveness against serotype 3 disease?’- 28, and minimal population-
level impact of PCV13 against serotype 3 disease was observed in the United States in adults
aged =65 years2® for whom routine PCV13 use was recommended, or in the UK where
routine PCV13 is not recommended routinely for adults30. Therefore, improving vaccine
coverage in high-risk populations such as persons experiencing homelessness may help
reduce transmission of vaccine-type serotypes circulating among adults such as serotype

4; however, improved coverage by itself is unlikely to eliminate the remaining vaccine-
preventable disease burden such as serotype 3 disease, which may require a more effective
vaccine.

We observed reductions in NVT IPD incidence in PWH, which were not apparent among
adults with other underlying conditions that are indications for PCV13 use?3. Factors other
than PCV13 direct and indirect effects, such as improved access to HIV care3! could

have contributed to the decline in IPD incidence in PWH, as HAART has been associated
with reduced risk of IPD.1 32 However, given that the reductions were not observed for
PPSV23 unique serotypes and given the year-to-year variability in NVT incidence (Figure
1), the decline in NVT incidence that we observed should be interpreted with caution, as
natural trends in individual serotypes and arbitrary selection of baseline against which NVT
incidence changes are measured could overestimate or underestimate the measured effects10.

In the general population, IPD incidence increases with age, with highest incidence observed
among older adults.23: 33 In our analysis, IPD incidence among PWH aged 19-64 years

was higher than those aged =65 years. Additionally, non-Hispanic blacks had higher IPD
rates compared to those of other race/ethnicity groups in both PWH and non-PWH. Younger
adults and Blacks with HIV infection are less likely to have sustained viral suppression
compared to other age or race/ethnicity groups34, and this may be contributing to the
increased IPD rates in these groups. Increased IPD incidence in Blacks compared to non-
Blacks has previously been reported, regardless of HIV status;3>-37 lower social economic
status38 and higher proportion of underlying conditions among Blacks that increase the risk
of IPD37: 39 are thought to be contributing factors. Introduction of PCV7 in children reduced
racial disparities in all age groups due to the dramatic reduction of PCV/7-type IPD37. Our
analysis demonstrates that disparities in PCV13-type IPD between non-Hispanic blacks and
non-Hispanic whites with HIV were eliminated by 2017-2018, and most of the remaining
differences in IPD incidence were due to non-PCV13 types.
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Our study is subject to several limitations. First, CDC’s HIV surveillance data, which we
used as denominators for IPD incidence in PWH, only captures diagnosed HIV cases. In
2008 and 2018, approximately 20% and 14% of people with HIV infection were estimated
to not have had been diagnosed, respectively.40: 41 Therefore, we could have overestimated
IPD incidence in PWH, if patients with IPD (the numerator) were more likely to know
their HIV status. Second, IPD cases with missing information on race/ethnicity were
reclassified based on the distribution in cases with known race/ethnicity regardless of HIV
status. Given the smaller proportion of non-Hispanic blacks among non-PWH, we could
have underestimated incidence among non-Hispanic blacks with HIV, although the impact
was likely small since <5% were missing race/ethnicity information in PWH. A larger
proportion (12-50%) of cases had missing data on ethnicity, and we likely underestimated
IPD incidence among Hispanics in both PWH and non-PWH, since the proportion of
Hispanics among IPD cases in our study (6 —10%) was much smaller than the 18.5% that
is estimated for the general US population®? or >20% among PWH43. Third, we could not
estimate IPD incidence for people with AIDS over time, since ABCs data captured AIDS
diagnosis at any point, whereas the HIV surveillance data captured persons with AIDS
during a specified year, by residence at diagnosis. Fourth, ABCs does not capture vaccine
coverage (for both PWH and non-PWH) or detailed information on HIV status, such as CD4
count at the time of illness, or antiretroviral treatment history, which are known to impact
IPD risk#*. Therefore, we were unable to assess the contribution of these factors to changes
in IPD incidence over time or by age or race/ethnicity groups. Fifth, since our analysis is
based on IPD data from 9 ABCs sites that are mostly urbanl’, the findings may not be
nationally representative. Lastly, we were underpowered to assess changes in incidence rates
among older adults and Hispanics with HIV.

Our study showed that introduction of PCV13 in the United States led to reduction in
PCV13-type disease burden in both PWH and non-PWH, and eliminated the disparity of
PCV13-type IPD across race/ethnicity groups among PWH. However, PWH continue to

be at increased risk of IPD, including PCV13-type IPD, compared to non-PWH. While

the 2012 recommendation may have had impact in reducing PCV13-type disease burden

in PWH, the impact could have been limited, in part, due to low vaccine coverage

among PWH. Higher-valency pneumococcal conjugate vaccines that were recently licensed
for adults may help further reduce the disease burden among PWH and decrease racial
disparities, along with efforts to ensure improved vaccine coverage in PWH to maximize
vaccine benefits.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. Annual Invasive Pneumococcal Disease Incidence by Serotype Group among Adults
Aged =19 Years Old with HIV infection, 2008-2018

IPD, invasive pneumococcal disease; NVT, non-vaccine type; PCV13, 13-valent
pneumococcal conjugate vaccine; PPSV23, 23-valent pneumococcal polysaccharide vaccine
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Distribution of Invasive Pneumococcal Disease Serotypes in Adults Aged =19 Years without
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Abbreviations: PCV13, 13-valent pneumococcal disease; PCV15,

15-valent pneumococcal

disease; PCV20, 20-valent pneumococcal disease; NVT, non-vaccine type

*P<.002

tinvasive pneumococcal disease cases due to serotypes 1, 5, 14 were not detected
*Invasive pneumococcal disease cases due to serotype 2 were not detected

J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2023 May 01.



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Kobayashi et al. Page 15

Table 1.
Characteristics of adults with and without known HIV infection by study period, ABCs 2008-2018

| FEmoInaern i | oceovisanran
(N=6,548) (N=5,226) '
PWH Non-PWH PWH Non-PWH PWH Non-PWH
Number of patients 552 5996 443 4783 416 4753
Median age in years (range) 46 (20-76) 60 (19-104) 48 (19-81) 62 (19-100) 51 (20-74) 63 (19-105)
Age group
19-64 year old, n(%) 538 (97) 3602 (60) 430 (97) 2703 (57) 394 (95) 2661 (56)
>=65 year old, n(%) 14 (3) 2394 (40) 13 (3) 2080 (43) 22 (5) 2092 (44)
Sex
Male, n(%) 331 (60) 3037 (51) 271 (61) 2448 (51) 286 (69) 2520 (53)
Female, n(%) 221 (40) 2955 (49) 172 (39) 2334 (49) 130 (31) 2232 (47)
Unknown, n(%) 0 4 (<1) 0 1(<1) 0 1(<1)
Race and Ethnicity >
Hispanic, n(%) 35 (6) 414 (7) 25 (6) 352 (7) 41 (10) 429 (9)
White, non-Hispanic, n(%) 91 (16) 3609 (60) 85 (19) 3125 (65) 97 (23) 2905 (61)
Black, non-Hispanic, n(%) 403 (73) 1014 (17) 315 (71) 799 (17) 260 (63) 912 (19)
Otherf, n(%) 8(1) 264 (4) 6 (1) 215 (4) 10 (2) 289 (6)
Unknown, n(%) 15 (3) 695 (12) 12 (3) 292 (6) 8(2) 218 (5)
Ethnicity
Hispanic, n(%) 35 (6) 414 (7) 25 (6) 352 (7) 41 (10) 429 (9)
Non-Hispanic, n(%) 284 (51) 2604 (43) 276 (62) 2856 (60) 324 (78) 3599 (76)
Unknown, n(%) 233 (42) 2978 (50) 142 (32) 1575 (33) 51 (12) 725 (15)
Ever diagnosed with AIDS * 275 (49.8) NA 178 (40.2) NA 232 (55.8) NA
E?{:;?Ohia with bacteremia, 444 (80) 4517 (75) 342 (77) 3621 (76) 334 (80) 3457 (73)
Meningitis, n(%)% 29 (5) 312 (5) 30(7) 288 (6) 15 (4) 315(7)
Bacteremia w/o focus, n(%) 69 (13) 907 (15) 51 (12) 604 (13) 46 (11) 663 (14)
Deaths, n(%)
19-64 year old, n(%) 37/538 (7) 336/3602 (9) 2Y430 (5) 247/2703 (9) 14/394 (4) 29Y:661 (11)
>=65 year old, n(%) 3/14 (21) 397/2394 (17) 2/13 (15) 322/2080 (15) 0/22 (0) 296/2092 (14)
Other chronic medical
conditions®. 2%) 360 (65) 3830 (64) 298 (67) 3297 (69) 264 (63) 3205 (67)
Other immunosuppressive
condition” n(o 88 (16) 1558 (26) 82 (19) 1486 (31) 102 (25) 1623 (34)

PWH, people with HIV

*
AIDS defined as ever having a diagnosis of AIDS or CD4 count <200
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Hok

Race and ethnicity groups were assigned by first identifying those with Hispanic ethnicity. Those who were not Hispanic (including those with
unknown or missing ethnicity) were categorized by their race

fOther includes American Indian, Alaska Native, Asian, Pacific Islander, other races not otherwise specified, and multiple races recorded
’tNot mutually exclusive. Diagnosis based on clinical diagnosis and detection of S. pneumoniae rom a normally sterile site.

§Defined as chronic medical conditions (chronic heart, lung, and liver disease, diabetes mellitus, cerebrospinal fluid leaks, cochlear implants,
alcoholism, cigarette smoking) for which 23-valent pneumococcal polysaccharide vaccine (PPSV23) alone is recommended

Defined as other immunosuppressive conditions besides HIV (sickle cell disease, asplenia, congenital or acquired immunodeficiency including
HIV, organ transplantation, dialysis, and malignancy) for which PCV13 is recommended in series with PPSV23

J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2023 May 01.



Page 17

Kobayashi et al.

(e's . ) (z1t ) . _ (7181 oL . (0°2€€ _ ) ) adl anbiun
o) %G'S 6 oo %8y TOT 1’6 Sony  U8TE £'9e 28y %0y ¥'S 7’5 O i
m%wuv %1 L9~ 99 mww..v %6'8e- €71 102 m@%..v wivs-  TLe mwmﬂ %05~ £ ST adi€IADd
mmmmmuv %09~  T'Se ,mwmﬁuv %z0z- €18 z'6e mwmuv %865~ 666 %mww %0Zr- 0PVl S8he adi v

SpJo Jeak G932

(z'61 . . (6'9 . (21— . . (Ls- ) ) .

A %9'9 8T Gor) %E'8- - 1 ) W89 719 0T %h'sz- G589 816 adl LAN
. . ) (gt . (oev i . (Loe ) i ) adl enbiun

(Tsz'gs)  %IST v'e oo %I'E e oe 2y %O0'ET £v8 A %'z voL 9t e
mmw@muv %z'29- €27 %mﬂu %8'St— e 9 m%uv %LTI-  vOp mv%%.uv %sTr-  LT8 gZvT  adl ETADd
m%mmuv %T'0E- 9L mowmmuv %b'9z— 08 801 mmmwuv %ge- 67161 m%mﬂ %99z- 9922 9'80€ adi v

spjo
J1eak y9-6T
€T12'00) %Il £t ,om.ﬁmv 9%0'G- 87 627 m%muv %0'8Z-  TH9 _Mﬂ.wu %e'rz- 699 006 adl LAN
. . . anbiun
Lez'r0)  %LT (et %SE 29 v o8 %Sv2 §
871 TL-) LT 971 802-) A 9°€1-) 9've 8.2 -0ZAQd

(e e (roz . (6's¢ . (c8e . #onbiun
= 66'9— v %18 € %8'0T- S %8'0T—

997-) ° 51 T€-) ’ L1 91 0'er-) > €0z 6'er-) 0 €0z 87z -6TADd
S . : (et : . _ (zse . : (962 : . . adi genbiun

002'279) %9zl 5y o %E'S P o o) %G, 76L ) %92 v'sL 6L P
(8'65- . ) (6'8e- . ) _ (9°59- . . (Gze- ) . . adi
ooy weee- e oy ey gy £8 Sy WS- 96e o) %rvb- 008 6ErT _€TA0d
mwmﬂ %z8z- 60T mmww %9ZZ- 811 zst mmwwuv %EOh- 08T m@wﬂ wylz- 872 L'90E adi v

(Iw)spio
189 6T=
(®) - (9) 8102 (e) - (@) ztoz  (e) 6002 (®) - (9) 8102 (e) - (@) ztoz (@) 6002
(9) (10%%6) 3bueyo o —/702 (@) (10%G6) bueyd 9%  -T102 -800¢  (9) (109%%56) abueyd 96 —/T02 (@) (10%56) abueyd 9 -1102 -8002
Suos1ad 000'001/S35€0) ATH INOUIIM pasoUPeIp synpe Buolle souapiou| SU0s13d 000 001/S35€0) AIH URIM pasoubelp synpe Buolle souspiou|

8T02—800¢ ‘dno.b adAjouss pue abe Aq sisoubelp AlH INOYUM Jo yim sieak 6T=< synpe Buowre sauapioul (Qd]) asessip [ea2020wnaud aAISeAU|

Author Manuscript

‘¢ slqeL

Author Manuscript

Author Manuscript

Author Manuscript

J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2023 May 01.



Page 18

Kobayashi et al.

D/4ST pue ‘42T ‘'VTT 'V0T ‘8 maaewmm

4¢€ ‘4zz sadfioles A

4€€ pue ‘422 ‘0¢ '4.T *0/4ST 42T ‘VTT 'VOT ‘N6 ‘8 ‘¢ mmﬁ_bo‘_wmqN

D9 pue '4€Z ‘46T V6T ‘08T ‘7T A6 4L ‘99 'V9 'S ‘v ‘€ ‘T sadhjosss
x

3U129BA apLIeyddesAjod [ea2020wnaud JUs[BA-EZ ‘€ZASdd ‘auldden ayefnfuod
1e22090wnaud Ud[BA-0Z ‘0ZADd ‘au1adeA a1ebnfuod easosownaud JusjeA-GT ‘STADC ‘au1d9en aebnluod [easodownaud JusjeA-ET ‘STAD ‘S8dA1 auladeA-uou ‘| AN ‘8Seasip [eadodownaud aaiseAul ‘adl

(zor . ) (9's o . . (97zee ) . (§vL2 ) ) .
‘0TTS) %T'T 7’6 ‘€'9T-) %09 68 56 2'19-) %/.'¥0T €9¢ ‘0:00T-) %€'.8 ¢'ee L'LT ddl LAN
(®) - (9) 8102 (e) - (a) ztoz  (e) 6002 (e) - (9) 8102 (e) - (@) ztoz  (®) 6002
() (10%%6) 8bueyo o —210z  (9) (10%56) 9bueyd 9%  -TT0Z -800z  (9) (10%46) 8bueyd 9%  —2T02 (a) (109%56) 8bueyo %  -TT0Z -8002
suosJad 000'00T/saseD AlIH INoYIM pasoubelp synpe buowe sdusplou| suosJad 000'00T/SaseD AIH UMM pasoubelp synpe buowe sduspiou|

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2023 May 01.



Page 19

Kobayashi et al.

4€€ pue ‘472 '0Z 42T *0/9ST '42T 'VIT ‘VOT ‘N6 ‘8 ‘Z sedAjoses

)

D9 pue '4€Z ‘46T V6T ‘08T ‘7T A6 4L ‘99 'V9 'S ‘v ‘€ ‘T sadAjosss
x

au199eA apiieyddesAjod [ea2020wWnaud JUB[BA-EZ ‘€ZASdd ‘auldden aebnfuoo [easodownaud JusjeA-oz
‘02A\Dd ‘au1aden arebnfuod [easodownaud JusjeA-GT ‘STADC ‘auld9eA a1ebnfuod [eadodownaud Jus|eA-ET ‘STAD SadAl su1a9eA-UOU ‘| AN ‘8SeasIp [ea2090wnaud sAISeAul ‘dd| ‘013el 81l 80UapIdul ‘dy|

(89'%'T1) 6'¢ (5'8'00) Le (e'2'81) 6T adl LAN

(6'9's'T) (187 (80T 'TT) §'§ (62T '8'1T) g'§ adl ;enblun-gzZASdd

(Lr'en) T (5'2'6'0) 9 (Lv1'9€) 8'8 adl  €TADd

(L5'72) (187 (eL'172) 9v (66 ‘2€) €9 adl v
SpJo Jeak G932

(Lev ‘e 0e) 6'9€ (905 ‘s'v€) Ley (L'€9 ‘vvv) L€S adl LAN

(2'82 '8'02) 92 ('62 '8'02) 612 (8'62 '5'02) TG adl /8nbiun-ezASdd

(T2 'L€T) G'LT (6'82 '2'02) L've (792 '€'02) €'€e adl  €TADd

(T8z‘L'2e) v'Se (5'7€ ‘L'G2) G'8C (z'1€ '6'G2) 9'82 adl v
Sp|0 Jeah 9-6T

(0ez ‘e'91) 9'6T (282 ‘'0'02) e (T'9¢ '8'Ge) 608 adl LAN

(e'0z '6'7T) 9'LT (6'02 ‘0'GT) 6'LT (812 '1°5T) v'gT  Adl enblun-ezASdd

(e'3T '6'6) 9ZT (76T 'T'¥T) 19T (96T 'T'ST) v'LT adl  €TAJd

(581 ‘'1'5T) 89T (802 '1'LT) 6'8T (0'zz 'v'81) Al adl v
(1) spio teah 61

(10 9%56) Y41 8102-2702 (1D %56) Y1 ¢T02-T102 (1D %656) ¥HI 6002-800¢
AIH 10 SIsoubelp e InoyHm pue ylm syinpe buowe yy|

8102—800¢2

‘dnoub adA104as-auladen pue abe A AlH INOYIM 8S0U) 03 AIH Ylim pasoubelp pjo sieak 6T=< siinpe Buowre asuspioul Buriedwod (H¥|) o11es 8rel aouspIou|

Author Manuscript

‘€ 9lqeL

Author Manuscript

Author Manuscript

Author Manuscript

J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2023 May 01.



	Introduction
	Methods
	Surveillance methods
	Definitions
	Statistical methods

	Results
	Description of IPD cases pre- and post-PCV13 introduction by HIV
status
	Changes in IPD incidence
	Comparing incidence between adults with and without HIV
	Serotype distribution pre- and post-PCV13 introduction

	Discussion
	Limitations

	References
	Figure 1.
	Figure 2a.
	Figure 2b.
	Table 1.
	Table 2.
	Table 3.

