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High-Risk Adults Aged 19–64 Years: A Kaplan-Meier Approach
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OBJECTIVE
• To assess coverage of PCV13 among high-risk US adults
aged 19–64 years by key characteristics
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1. Included patients with loss to follow-up due to death or
disenrollment prior to October 2016
2. Excluded patients who died prior to index
(immunocompromising event)

Table 1. Demographics of Each Sample With Follow-up Through 10/2016
Insurance claims
N=267,022
Age, mean (SD)

• Data sources: 2 statistically de-identified, Health Insurance
Portability and Accountability Act–compliant US databases
–– Insurance claims: Optum’s Clinformatics™ Data Mart
Database, a closed system of administrative health
claims, including patient enrollment, physician, facility,
and pharmacy claims for commercial and Medicare
Advantage Part D members, and of a large national
managed care company and affiliates
–– Electronic health records: Optum-Humedica de-identified
electronic health record (EHR) data set. Aggregated
EHR data from providers, primarily integrated delivery
networks, to cover the continuum of care
• Inclusion criteria
–– Index event: Diagnosis or medication qualifying for
high‑risk PCV13 ACIP recommendation between
12 October 2011 and 11 October 2016
–– Aged 19–64 years in the index event year
–– Without PCV13 vaccination between 12 October 2011
and 11 October 2012
–– For patients in EHR, selected those associated with an
integrated delivery network provider source
–– Continuous enrollment (claims) or follow-up/activity (EHR)
from October 2012 through October 2016 or end of the
year of the 64th birthday

EHR
N=575,055

51.0 (11.2)

49.7 (11.6)

19–49 y

99,683 (37.3)

233,025 (40.7)

50–64 y

167,339 (62.7)

339,030 (59.3)

Sex
Unknown

• Total number of high-risk patients with complete follow-up
through October 2016:
–– Claims: N=267,022 ACIP-recommended adults aged
19–64 years
–– EHR: N=575,055 ACIP-recommended adults aged
19–64 years
• Age and sex of high-risk patients were similar in the two
databases (Table 1).
• The distributions of reasons for eligibility for the high-risk
ACIP recommendation were largely similar across the two
databases (Figure 1).
–– Iatrogenic immunosuppression was the most common
reason for eligibility.
–– Cancer or its treatment, renal failure or nephrotic
syndrome, and multiple risk conditions (e.g. iatrogenic
immunosuppression and cancer or its treatment in the
same individual) were also common.
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ACIP=Advisory Committee on Immunization Practices; CSF=cerebrospinal fluid; EHR=electronic health record.

• The overall PCV13 uptake was low in both databases among US high-risk adults aged
19–64 years with continuous enrollment/follow-up through October 2016 (Table 2).
–– The population captured in EHR had slightly higher rates.
–– Younger high-risk adults were less likely to be vaccinated than older high-risk adults.
Table 2. PCV13 Uptake Overall and by Age in Each Database
Overall

Age 19–49 y

Age 50–64 y

Insurance claims

7.3%

3.8%

9.4%

EHR

9.9%

6.8%

12.0%

EHR=electronic health record; PCV13=13-valent pneumococcal conjugate vaccine.

• PCV13 uptake varied by the reason qualifying the patient as high risk (Figure 2).
–– HIV patients had the highest PCV13 immunization rate by a wide margin, with a rate
>3 times the average for both cohorts.
–– Those who qualified for the ACIP recommendation because of multiple reasons for
high‑risk status also had higher uptake than the average, but the rate was lower than
that for HIV.
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• A substantial percentage of the high-risk
population we identified were high risk
due to iatrogenic immunosuppression.

Age: 19–49 y
Age: 50–64 y

–– This largest subgroup of patients had even lower
PCV13 uptake than high-risk adults in general.
–– Interventions to increase uptake among high-risk
adults should consider targeting prescribers of
immunosuppressant therapies.
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• The rate of PCV13 uptake was higher
in the period after the age-based
recommendation for those aged
≥65 years.
–– Although not directly applicable to the
patients in the current study, the age-based
recommendation for adults aged ≥65 years
may have driven vaccination through increased
awareness or availability.

Insurance Claims

0
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0

–– A Kaplan-Meier approach to estimating uptake,
which allowed for censoring due to loss to
follow-up, found only slightly higher uptake than
in the sample with complete follow-up.

Figure 4. K
 aplan-Meier Curve of Uptake by Index Date
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–– This rate is particularly low when compared
with the 32% uptake seen in claims among
adults aged ≥65 years for the same vaccine
only 2 years after the issuing of an age-based
recommendation.5

Steeper lines indicate more rapid uptake.
EHR=electronic health record.
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EHR=electronic health record.
Data are presented as n (%) unless otherwise indicated.
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• Four years after implementation, uptake
of PCV13 among high-risk adults aged
19–64 years was very low, with <15%
coverage across two large databases.
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3. Excluded patients with PCV13 between 12 October 2012
and index date

RESULTS

Figure 3. K
 aplan-Meier Curve of Uptake by Age Group

Figure 2. P
 CV13 Uptake Among High-Risk Adults Aged 19–64 Years
According to Reason for ACIP Recommendation Eligibility
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• Analysis evaluated PCV13 uptake overall and stratified by
–– Age (19–49 y; 50–64 y)
–– Reason for eligibility for high-risk recommendation
Cancer or its treatment
Congenital or acquired immunodeficiency/asplenia/
cerebrospinal fluid leak
HIV
Iatrogenic immunosuppression (due to complexity,
immunosuppression by corticosteroid use was not
operationalized)
Renal failure or nephrotic syndrome
Sickle cell disease
Solid organ transplant
Multiple reasons listed above
–– ACIP recommendation periods: 2012–2014
(recommended for only high-risk adults) or after 2014
(additional recommendation for all adults aged ≥65 years)
• An updated analysis population was selected for deriving
Kaplan-Meier estimates for PCV13 uptake that
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Percent Vaccinated

• Adults with immunocompromising conditions are at
increased risk for invasive pneumococcal disease.1,2
• Vaccination with 13-valent pneumococcal conjugate
vaccine (PCV13) followed by 23-valent polysaccharide
vaccine (PPSV23) was recommended by the Advisory
Committee on Immunization Practices (ACIP) for high-risk
US adults in 2012.3
• Current coverage estimates come from the National Health
Interview Survey4 and do not differentiate by reason for
high-risk status or between vaccines.
• The subsequent PCV13 recommendation for all adults aged
≥65 years in 2014 may have impacted uptake in high-risk
adults aged <65 years.
• A better understanding of PCV13 uptake among high-risk
adults may assist in developing interventions to promulgate
the ACIP-recommended sequence of pneumococcal
vaccination among these vulnerable patients.

1

ACIP=Advisory Committee on Immunization Practices; CSF=cerebrospinal fluid; EHR=electronic health record;
PCV13=13-valent pneumococcal conjugate vaccine.

Including adults censored by loss to follow-up
before October 2016
• Allowing records to be censored prior to October 2016 allowed for a substantially larger
sample.
–– Insurance claims: N=441,961 ACIP-recommended adults aged 19–64 years
–– EHR: N=722,071 ACIP-recommended adults aged 19–64 years
• Kaplan-Meier estimates of PCV13 uptake were slightly higher than those seen in the
descriptive analysis, but still low.
–– 9.3% in insurance claims
–– 13.1% in EHR
• Kaplan-Meier analysis also demonstrated different rates of uptake according to age group
(Figure 3).
• Uptake was faster among high-risk adults aged 19–64 years after the publication of the
2014 ACIP age-based recommendation for all adults aged ≥65 years (Figure 4).
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