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Background: Acute hepatitis B virus (HBV) infections in the United States occur predominantly among
persons aged 30–59 years. The Centers for Disease Control and Prevention (CDC) recommends vaccina-
tion of adults at increased risk for HBV infection. Completing the hepatitis B (HepB) vaccine dose-
series is critical for optimal immune response.
Objectives: CDC funded 14 health departments (awardees) from 2012 to 2015 to implement a pilot HepB
vaccination program for high-risk adults. We evaluated the pilot program to assess vaccine utilization;
vaccine dose-series completion, including by vaccination location type; and implementation challenges.
Methods: Awardees collaborated with sites providing health care to persons at increased risk for HBV
infection. Awardees collected information on doses administered, vaccine dose-series completion, and
challenges completing and tracking vaccinations, including use of immunization information systems
(IIS). Data were reported by each awardee in aggregate to CDC.
Results: Six of 14 awardees administered 47,911 doses and were able to report patient-level dose-series
completion. Among persons who received dose 1, 40.4% received dose 2, and 22.3% received dose 3. Local
health department clinics had the highest 3–dose-series completion, 60.6% (531/876), followed by feder-
ally qualified health centers at 38.0% (923/2432). While sexually transmitted diseases (STD) clinics
administered the most doses in total (17,173 [35.8% of 47,911 doses]), 3–dose-series completion was
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low (17.1%). The 14 awardees reported challenges regarding completing and tracking dose-series, includ-
ing reaching high-risk adults for follow-up and inconsistencies in use of IIS or other tracking systems
across sites.
Conclusions: Dose-series completion was low in all settings, but lowest where patients may be less likely
to return for follow-up (e.g., STD clinics). Routinely assessing HepB vaccination needs of high-risk adults,
including through use of IIS where available, may facilitate HepB vaccine dose-series completion.

� 2019 Elsevier Ltd. All rights reserved.
1. Introduction

1.1. Background

Hepatitis B (HepB) is an acute or chronic infectious disease
resulting from infection with the hepatitis B virus (HBV). HBV is
spread through contact with blood or other bodily fluids. Infection
can occur through unprotected sexual contact, sharing of needles,
occupational exposure (e.g., among health care personnel), and
perinatal transmission [1,2]. HBV is highly infectious; exposures
may occur in the absence of visible blood, and HBV may remain
viable 7 days or more on hard surfaces [3,4]. Acute HBV infection
can result in severe illness and death from liver failure, or lead to
chronic HBV infection and development of cirrhosis, liver cancer,
liver failure, and death. About 50% of adult HBV infections are
asymptomatic [1,5–9].

Universal HepB vaccination of children was recommended in
the United States beginning in 1991, resulting in a >90% decline
in pediatric cases of HepB [1,2,6]. U.S. cases now occur predomi-
nately among adults 30–59 years [6]. The most commonly
reported risk factors for acute HBV infection include using injection
drugs; having sexual contact with a suspected or confirmed HBV-
infected person; being a man who has sex with men (MSM); hav-
ing �2 sex partners concurrently; and having household contact
with a person suspected or confirmed to be infected with HBV
[6]. However, most acute HepB cases reported to CDC do not
include information on risk factors, or the risk factor is unknown
[6].

CDC’s Advisory Committee on Immunization Practices (ACIP)
recommends vaccination of adults at risk for HBV infection, such
as adults at risk from percutaneous exposure to blood (e.g., by
injection drug use) and sexual contact with a HBV-infected person.
ACIP also recommends vaccination of adults requesting HepB vac-
cination without reporting a specific risk factor [2,10]. Until April
2018, only alum-adjuvanted single antigen recombinant HepB vac-
cines (i.e., Energix-B� or Recombivax�) or a combined hepatitis A
and hepatitis B vaccine (i.e., Twinrix�), given as 3-dose series at
0, 1, and 6 months, were recommended for HepB prevention. In
April 2018, ACIP recommended a newly licensed HepB vaccine
(Heplisav-B�) with a novel antigen that is given as a 2-dose series
(0 and 1 month) for adults �18 years [10].

When vaccinated with only one or two doses in a 3-dose series
of alum-adjuvanted HepB vaccine—the type of HepB vaccine used
in this pilot—serologic protection from HBV infection is dimin-
ished. A protective antibody response among healthy adults
<40 years of age is estimated to occur in 30%–55% after one dose,
75% after two doses, and >90% after three doses of alum-
adjuvanted HepB vaccine. The third dose is also important for
long-term duration of protection after vaccination [1,2,10–14].

As a strategy to reach high-risk adults, ACIP recommends HepB
vaccination without assessment of risk factors in certain settings
where a high proportion of individuals have risk factors for HBV
infection (i.e. universal settings). Examples of such settings include
HIV testing or treatment facilities, sexually transmitted disease
(STD) treatment facilities, facilities providing drug-abuse treat-
ment and prevention services, health care settings targeting ser-
vices to injection drug users (IDU), correctional facilities, and
health care settings targeting services to men who have sex with
men (MSM) [2]. ACIP also recommends HepB vaccination in other
settings where patients with risk factors for HepB can be identified
and vaccinated (i.e., non-universal settings). Although ACIP has
recommended HepB vaccination of adults with risk factors for
HBV infection since before 1991 [1,2], vaccination coverage among
high-risk adults remains low [15].

In 2012, U.S. immunization programs were able to submit pro-
posals for a CDC-funded HepB vaccination pilot project. The pur-
pose of the pilot was to reduce the incidence of acute HBV
infection through targeted HepB vaccination of adults who pre-
sented for medical care in universal settings (i.e., those settings
where all patients are likely to be at high risk) and adults at
increased risk of HBV infection seen in other (i.e., non-universal)
settings (Table 1) [2]. We analyzed data from the reports of 14
awardees regarding implementation of the HepB vaccination pilot
and data from six of the 14 awardees that were able to track
patient-level HepB vaccination dose-series completion. We evalu-
ated the pilot program to assess vaccine utilization; vaccine
dose-series completion, including by vaccination location type;
use of strategies to improve vaccine uptake; and implementation
challenges encountered.
2. Methods

2.1. Selection of awardees

All 64 local and state health department immunization pro-
grams in the United States were eligible to apply for the HepB vac-
cination pilot if their jurisdiction had an incidence of acute
HepB � 1.2 cases per 100,000 total population, based on 2010 data
from the National Notifiable Disease Surveillance System [6]. The
initial project period was 2 years (September 2012–2014); 12 of
14 awardees requested a one-year extension to September 2015.
Applicants were required to indicate they could begin vaccinating
in fall 2012, and to demonstrate their ability to target vaccination
efforts in settings that served adults at increased risk for acute
HepB (Table 1). Programs with existing relationships with settings
where HepB vaccination for all adults is recommended were con-
sidered most likely to be able to initiate vaccinations before fall
2012. Programs were also asked to provide summary information
on doses administered that were recorded in their jurisdiction’s
Immunization Information Systems (IIS).

The pilot program targetted vaccines for certain high-risk per-
sons, as indicated in Table 1. However, the pilot program did not
include targeting HepB vaccination for health care personnel, per-
sons with end-stage renal disease, or international travelers to
regions with high or intermediate levels of endemic HBV infection
[1,2,10]. Some awardees reported using some vaccine for non-pilot
program targeted settings and patients such as at college events,
persons with diabetics seen for care in federally qualified
health centers (FQHCs), and community outreach events targeting



Table 1
Groups of persons at increased risk of hepatitis B virus (HBV) infection targeted by hepatitis B vaccination pilot program.1

A. Persons with behaviors that increase their risk of HBV infection
a. Persons at risk of infection by sexual exposure:
i. Sex partners of HBV-positive persons
ii. Sexually active persons who are not in a long-term, mutually monogamous relationship (e.g., persons with more than one sex partner during the previous six

months)
iii. Men who have sex with men (MSM)

b. Persons at risk for infection by percutaneous or mucosal exposure to blood:
i. Current or recent injection drug users (IDU)
ii. Household contacts of HBV-positive persons

c. Others:
i. Persons with chronic liver disease
ii. Persons with HIV infection
iii. Persons from endemic countries (i.e., those with � 2% prevalence of hepatitis B.

B. Persons who receive care in a setting where a higher proportion of patients are at increased risk of HBV infection (I.e. universal settings)
a. Sexually transmitted disease treatment facilities
b. HIV testing or treatment facilities
c. Facilities providing drug-abuse treatment and prevention services
d. Health care settings targeting services to IDU
e. Correctional facilities
f. Health care settings targeting services to MSM

1 The pilot project did not include targeting hepatitis B vaccination of healthcare personnel, persons with end-stage renal disease, or international travelers to regions with
high or intermediate levels of endemic HBV infection. Some awardees reported using some vaccine for non-pilot program targeted settings and patients such as at college
events, persons with diabetes seen for care in FQHCs, and community outreach events targeting homless, minority, and immigant populations.
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homeless, minority and immigrant populations. However, the pro-
portion of vaccine administered to persons in non-targeted pilot
program groups during the program period is likely small given
that the vaccine was administered mostly in universal settings
and only 5% of vaccine was administered in ‘‘other” settings, such
as homeless shelters, mental health facilities, tuberculosis clinics,
nursing homes associated with HBV outbreaks, community cen-
ters, and community outreach events.

Awardees were recommended to follow ACIP recommendations
on HepB vaccination implementation and implement strategies for
vaccination as recommended by the US Preventative Services Task
Force [1,2,16]. Testing for markers of prior or existing HBV infec-
tion, prior HepB vaccination, or immune response to vaccination
was conducted at medical providers’ discretion; funding for testing
was not included.

The pilot programs, including the evaluation, were reviewed by
CDC for human subjects research determination. None of the pro-
jects were determined to be research and therefore IRB review
was not needed. Only aggregated data was sent to CDC to allow
for pilot program evaluation.

Operational costs for HepB pilot awardees were included in this
pilot, because the lack of operational funds was reported as a
significant barrier to implementing a previous Adult Hepatitis B
Vaccination Initiative in 2007–2009 [17]. Operational funds were
designated for identifying specific populations and settings and
implementing evidence-based strategies to increase HepB vaccina-
tion, per ACIP HepB vaccination recommendations [1,2] and the
Community Guide to Preventive Services [16,18,19].

Applications included estimates of the number of HepB vaccine
doses that the awardees and their partners projected administer-
ing. Single-antigen alum-adjuvanted HepB vaccines (Energix-B�

and Recombivax�) were made available to awardees through
direct assistance from CDC. Applicants’ proposed operational bud-
gets could include <50% of the total vaccine cost.

2.2. Data collection and summary reports

CDC provided templates to awardees to standardize the infor-
mation collected and reported to CDC (Appendix Table A1). Awar-
dees submitted monthly narrative reports, quarterly narrative and
quantitative reports, and a final report. Monthly reports included
the number of vaccine doses ordered, number of doses adminis-
tered, and challenges encountered. Quarterly reports included the
number of doses ordered and administered by facility type and
by demographics, and the number of doses administered by
vaccine dose-series order (i.e., first, second, or third dose).
Non-universal vaccination sites (e.g., FQHCs serving the general
population) were asked to collect HepB risk factors of vaccination
recipients. In the final report, the awardees summarized the ele-
ments collected in the monthly and quarterly reports, as well as
reported on pilot implementation practices used, challenges, and
lessons learned.

Reporting on the number of unused, wasted, and invalid doses
during the one-year extension period of the project (year 3) was
added to the reporting template for awardees that had HepB
vaccine pilot doses remaining at the end of the 2-year pilot.
2.3. Data analysis

Aggregated awardee data from quarterly reports on HepB
vaccine doses ordered, administered, and wasted; summary demo-
graphic information regarding pilot HepB vaccine dose recipients;
dose-series completion; reported risk factors; and vaccination
settings were analyzed using SAS 9.3 (SAS Institute Inc., Cary, NC).
3. Results

3.1. Overview of awardees and activities

Fourteen awardees were selected: Alabama, Chicago, Florida,
Kentucky, Louisiana, Maryland, Michigan, Nevada, New York City,
Oregon, San Antonio, Tennessee, Virginia, and West Virginia. All
except San Antonio had participated in the Adult Hepatitis B Vac-
cination Initiative during 2007–2009 [17].

Program operations costs of $200,963–$400,000 were provided
to each awardee (totaling $4,211,936 for all 14 awardees). CDC
allotted 176,990 HepB vaccine doses for the pilot project based
on awardees’ and their partners’ initial projections of the number
of doses that they would administer.

A total of 459 settings participated in the pilot project (Table 2).
Health departments (n = 159, 34.6%), correctional facilities (n = 81,
17.6%), and STD clinics (n = 77, 16.8%) accounted for 69.1%
(317/459) of the settings.



Table 2
Hepatitis B vaccination pilot facility types by awardees, September 2012–September 2015.

Number of Facilities by Type of Facility by Awardee

Facility Type AL Chicago FL KY LA MD MI NV New York City OR San Antonio TN VA WV Total

Department of Corrections 20 4 0 7 0 3 0 0 11 14 0 17 0 5 81
Drug treatment facility 0 13 0 0 0 2 1 0 0 0 6 0 0 5 27
Federally qualified health center 0 15 0 6 1 6 0 2 2 0 0 0 12 0 44
Health care facility targeting IDU 0 4 0 0 0 1 11 0 1 0 0 0 0 0 17
Health care setting targeting MSM 0 1 0 0 0 0 0 1 0 0 1 0 0 0 3
HIV clinic 0 1 0 0 1 4 1 1 0 0 1 0 0 3 12
Local health department clinic 67 0 7 67 4 10 0 3 0 0 1 0 0 0 159
STD clinic 0 0 0 0 3 7 9 1 1 0 1 38 0 17 77
Other1 0 4 0 3 0 11 1 2 2 0 16 0 0 0 39
Totals 87 42 7 83 9 44 23 10 17 14 26 55 12 30 459

Abbreviations: AL = Alabama; FL = Florida; IDU = injection drug user; KY = Kentucky; LA = Louisiana; MD = Maryland; MI = Michigan; MSM = men who have sex with men;
NV = Nevada; OR = Oregon; STD = sexually transmitted disease; TN = Tennessee; VA = Virginia; WV =West Virginia.
Footnotes: Chicago ‘‘Other” included 3 Asian community based-agencies and 1 homeless shelter; Kentucky ‘‘Other” included 3 rural health clinics and community clinics
combined; Maryland ‘‘Other” included 9 community-based organizations, 1 rescue mission, and 1 addictions clinic; Michigan ‘‘Other” included 1 Asian Liver Center; Nevada
‘‘Other” included 1 university setting and 1 pan-Asian community clinic (none or only a few vaccines administered at this site); New York City ‘‘Other” included 2 community-
based organizations: African Services Committee and Korean Community Services; San Antonio ‘‘Other” included 1 homeless shelter, 4 mental health facilities, 6 college
events, 2 HIV/AIDS resource fairs, 1 community health fair, 1 community back-to-school block party, and 1 outreach with a celebrity rapper; and West Virginia reported 17
county health department/STD clinics, which are included in the STD category, and 5 substance abuse treatment/IDU facilities, which are included in the drug treatment
facility category for this table.
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Evidence-based strategies that awardees reported were imple-
mented by vaccination sites included standing orders, use of IIS,
client reminder/recall systems, provider assessment and feedback,
provider reminder systems, and reducing patient out-of-pocket
costs [16]. All but one awardee reported utilization of their IIS to
some extent. Client or family incentive rewards were used in one
awardee’s site, and five awardees used combinations of
community-based interventions (e.g., community education and
health fairs) with other interventions. (Appendix Table A2) How-
ever, the pilot was not designed to quantify the consistency with
which strategies were used or the impact of individual strategies.
3.2. Awardees’ hepatitis B vaccine use

During September 2012–September 2015, 161,171 HepB vac-
cine doses were ordered and distributed, representing 91% of the
initial number of needed doses estimated by awardees (176,990
doses). (Table A3). Of the 161,171 doses ordered, awardees
reported 139,110 (86.3%) were administered; 17,045 (10.6%) were
unused; and 7251 (4.5%) were wasted (e.g., due to expiration of
doses or interruption in the cold chain). Barriers such as delays
in staff hiring or staff turnover, fewer vaccinators available at loca-
tions and lower vaccine acceptance than anticipated, and chal-
lenges with follow-up for next vaccine doses were cited for
lower-than-projected vaccine use. Reporting the use of pilot HepB
vaccine doses after September 2015 was not initially required as
part of the project. However, eight awardees with vaccine remain-
ing at the end of the third year of the project reported that an
approximate 8000 additional doses were administered after
September 2015. Thus, at least 91% (147,110 of 161,171) of dis-
tributed pilot doses were administered.
3.3. Description of vaccinated persons

The number of vaccine doses administered by age group, race/
ethnicity, and sex are illustrated in Fig. 1. Most doses were admin-
istered to non-Hispanic white men 25–44 years old. Among vacci-
nated persons for whom risk factor information was reported
(n = 44,355), 47% did not want to report a risk factor and 24% were
evaluated for an STD (Fig. 2).
3.4. Vaccine dose tracking and use of immunization information
systems

Among doses administered through September 2015, awardees
reported the number of doses administered by dose-series (dose 1,
2, or 3) by setting (Fig. 3). Among 138,665 doses with reported
information on series dose, 52.7% of doses were dose 1 in the 3-
dose series, 23.3% were dose-series dose 2, and 18.0% were dose 3.

Only six awardees (Chicago, Michigan, Maryland, New York
City, Oregon, and San Antonio) reported that they were able to cap-
ture patient-level pilot vaccine dose-series completion (Table 3).
All 14 awardees had an IIS; however, use of the IIS during the pilot
project and data elements captured varied among the awardees
and among vaccination locations. One awardee did not have a
functioning IIS during the pilot period. Another awardee was not
able to merge IIS data with data collected using paper forms from
vaccination sites. Other awardees reported challenges using their
IIS due to difficulties and costs of modifying their IIS to incorporate
data elements requested for the pilot evaluation, such as risk fac-
tors for hepatitis B infection. In order to collect the pilot informa-
tion, they created new data collection instruments to be
completed for each vaccine dose administered and had challenges
linking the pilot-collected data to specific patients in the IIS. In
addition, in many cases the IIS did not include data collection ele-
ments that could be used to distinguish HepB vaccinations admin-
istered as part of the pilot versus non-pilot doses. Awardees
reported that vaccination sites used a combination of IIS with
and without other methods to collect information on demograph-
ics, risk factors, doses administered, and dose-series completion.

Awardees reported that staff at vaccination sites with IIS-use
capabilities received training on how to use their IIS, and were
encouraged to use IIS to assess patient vaccine history before any
vaccinations were given and to record administered HepB vaccine
doses. However, awardees reported that IIS were inconsistently
utilized across vaccination locations. IIS-related challenges that
awardees and their partners encountered included limited internet
connectivity at some sites, time constraints resulting from high
patient volume, and lack of staff time dedicated to vaccination
and vaccination needs screening. Some correctional facility sites
did not allow vaccine providers to bring electronics within the
facility site, preventing access to IIS during the patient encounter.
Another significant challenge for all awardees was that many
adults were not yet included in the IIS, increasing the time burden
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(n = 3,407), Non-Hispanic (n = 8701), Haitian (n = 307), and no answer (n = 18)]. 3Individuals could report more than one race/ethnicity.
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Fig. 2. Percentages of hepatitis B vaccinees reporting one or more risk factors (N = 44,355), 2012–2015.1–5. Footnotes: 1Louisiana, Michigan, New York City, Oregon, and West
Virginia did not report on risk factors. 2Chicago reported an aggregate count for each risk factor across facility types which included correctional facilities, drug treatment
facilities, federally qualified health centers, HIV clinics, health care facilities targeting injection drug users, local health department clinics, health care settings targeting men
who have sex with men, sexually transmitted diseases clinic, and other (e.g., community-based organizations, health fairs, homeless shelters). 3Patients could report more
than one risk factor. Data tracking issues (e.g., coding errors in distinguishing doses funded by the pilot and doses funded by other sources) resulted in some over- and under-
counting of doses among awardees. 4‘‘Other” is not specified. 5Did not answer questions regarding risk factors for hepatitis B virus exposure, but wanted hepatitis B
vaccination.
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on sites to enter new patients’ information into the IIS system. The
variability in use of IIS, use of non-IIS databases for tracking and
collection of demographic information, and challenges distinguish-
ing pilot from non-pilot doses resulted in both under- and over-
counting of pilot doses administered. However, the exact impact
of tracking and reporting errors could not be estimated.

3.5. Hepatitis B dose-series completion

Among patients vaccinated through one of the six awardees
(Chicago, Michigan, Maryland, New York City, Oregon, and San
Antonio) that reported patient-level dose-series completion, an
average of 40.4% of persons who received dose 1 received a second
dose, and an average of 22.3% of those who received a first dose
received a third dose during the project period. Series completion
varied by vaccination setting (Table 3). Local health department
clinics had the highest hepatitis B 3–dose-series completion at
60.6%, followed by FQHCs at 38.0%. The setting with the lowest
3-dose series completion rate was drug treatment facilities
(13.6%). STD clinics administered the most doses of any setting
(35.8% of the 47,911 total doses), but 3-dose vaccine series comple-
tion was 17.1%. Correctional facilities administered 8116 vaccina-
tions, the second most of any setting, and had a 3–dose-series
completion rate of 17.6% (Table 3).

A summary of challenges and lessons learned reported by the
14 awardees and their partners is listed in Table 4. Challenges
not already noted above included delays in pilot start-up and
onboarding of vaccination locations, hiring delays, and staff turn-
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Table 3
Hepatitis B vaccination dose-series completion among persons who received a first dose and for whom patient-level vaccination information was available among 6 awardee sites
able to track patient-level dose-series completions, September 2012–September 2015.1

Setting Type Number of persons who
received dose 1

Number (%) of dose 1 recipients
who received dose 2

Number (%) of dose 1 recipients
who received dose 3

Total number of doses 1–3
administered by setting type

STD clinic 11,245 4000 (35.6) 1928 (17.1) 17,173
Department of

Corrections
5150 2058 (40.0) 908 (17.6) 8116

Other2 3447 1552 (45.0) 1079 (31.3) 6078
Federally qualified

health center
2432 1359 (55.9) 923 (38.0) 4714

Drug treatment facility 2564 791 (30.9) 349 (13.6) 3704
Health care facility

targeting IDU2
2008 674 (33.6) 325 (16.2) 3007

HIV clinic2 1278 551 (43.1) 379 (29.7) 2208
Local health

department clinic
876 585 (66.8) 531 (60.6) 1992

Health care setting
targeting MSM2

457 327 (71.6) 135 (29.5) 919

Total 29,457 11,897 (40.4) 6557 (22.3) 47,911

Abbreviations: STD = sexually transmitted disease; MSM = men who have sex with men; IDU = injection drug user.
1 Data included only from 6 of the 14 hepatitis B pilot project awardees that were able to track dose series (Chicago, Michigan, Maryland, New York City, Oregon, San

Antonio);
2 ‘‘Other” includes 3 Asian community based-agencies and 1 homeless shelter in Chicgo; 9 community-based organizations, 1 rescue mission, and 1 addiction clinic in

Maryland; 1 Asian Liver Center in Michigan; 2 community-based organizations (African Services Committee and Korean Community Services) in New York City; and 1
homeless shelter, 4 mental health facilities, 6 college events, 2 HIV/AIDS resource fairs, 1 community health fair, 1 community back-to-school block party, and 1 outreach
with a celebrity rapper in San Antonio.
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over, which impeded implementation and delayed use of ordered
vaccine. In addition, awardees and their partners overestimated
the number of doses that could be utilized at vaccination locations,
which contributed to dose wasting due to vaccine expiration. Chal-
lenges tracking pilot doses versus non-pilot HepB vaccine doses
may have resulted in under- or over-counting of vaccines adminis-
tered and inaccuracies in dose-series completion estimates.

Activities reported by awardees that facilitated vaccination use
included implementation of evidence-based practices, such as use
of patient and provider reminders and standing orders. In addition,
ensuring vaccination clinic locations and their staff were able to
incorporate vaccination assessment and administration into their
clinic services, and had staff support for the project, including hav-
ing a clinic vaccination champion, helped facilitate vaccination
implementation (Table 4).
4. Discussion

Through the HepB vaccine pilot, more than 147,000 HepB vac-
cine doses were administered to adults at high risk for HBV infec-
tion. The pilot also elucidated significant challenges to completing
the HepB vaccine dose series among high-risk adults, especially
adults seen for care in high-risk settings such as STD clinics and cor-
rectional facilities. Although a large number of doses were adminis-
tered in these settings, indicating capabilities to provide vaccination
services, dose-series completion was low. While high-risk settings
may be ideal places to initiate vaccinations like HepB, challenges
with follow-up indicate the necessity of instituting strategies that
generate reminders for patients and remind providers that addi-
tional doses are due [16,19,20]. Utilization of IIS can serve both of



Table 4
Summary of challenges to hepatitis B vaccination pilot program implementation and facilitators of implementation reported by awardees.

Challenges Facilitators

Project startup and staffing
Delays in project start up and staff hiring Confirming partners’ capacity to provide vaccine services and the need in the communities

they serve
Turnover among project staff and clinical vaccination site staff Identifying clinic site vaccination champions
Incorporating vaccination services in settings without dedicated staff

time for vaccination
Having buy-in from all front-line staff at vaccination sites

Limited experience and staff time for use of immunization information
system (IIS) data lookup and data entry

Providing vaccination sites with infrastructure funds available for supplies, vaccine storage
units, hiring staff, and project data collection and reporting costs

Other work demands competing for staff time Hiring temporary nursing services if existing staff are unable to add vaccination services

Data and dose tracking
Inconsistent/incomplete use of IIS across vaccination sites Providing IIS initial training and retraining as staff changed
Inconsistent/incomplete use of non-IIS tracking systems across

vaccination sites
Developing and utilizing non-IIS tracking systems

IIS not able to be modified to collect risk factor and other demographic
variables

Difficulty distinguishing pilot doses from non-pilot doses
Tracking of patient-level dose-series completion

Vaccine use and dose-series completion
Over-estimating doses that would be administered by partner

organizations
Using reminder/recall systems such as postcards and IIS reminder-recall capabilities

Frequent changes in high-risk patients’ contact information; limited
ability to conduct reminder/recalls for follow-up doses

Utilizing IIS and/or clinic or health care system electronic medical records prompts

Less vaccination acceptance by patients and fewer second and third
doses administered than anticipated

Use of standing orders

Use of alternative vaccination clinic times, including community events
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these functions, and electronic records or other systems changes
also can be implemented to prompt review of vaccinations and
identify needed vaccines. Many awardees reported difficulties with
dose-series completion tracking. Expanding the use of IIS in clinics
that provide vaccinations to adults could facilitate reminder and
recall of patients for needed doses. However, use of IIS would not
eliminate challenges, given that many persons at high risk for HBV
infection will remain difficult to reach with reminder/recall notifi-
cations and that many adults are not included in IIS.

Few studies have looked at HepB vaccine dose-series comple-
tion. However, the dose-series completion among the 6 pilot awar-
dees is substantially lower than that found in the literature that we
identified. Among adults enrolled in managed care organizations,
53–71% of adults completed the 3-dose series [19]. Among MSM
who initiated HepB vaccination at a single STD clinic in San Diego
during 1998–2003, 64% received 2 doses and 43% received all doses
in the 3-dose series [20]. This clinic routinely assessed patients for
HepB vaccination needs, tracked dose-series completion using a
clinic-specific database, conducted reminders/recalls for subse-
quent doses, and provided feedback to staff regarding the clinic’s
HepB vaccination performance.

Our lower overall estimates of series completion likely reflect the
variety of locations used, inclusion ofmobile populations difficult to
reach for follow-up, limited timeframe for the pilot, limited capacity
to enter doses given in IIS, and limited capacity to send reminders.
Our estimated series completionmay differ from actual series com-
pletion given (1) the challenges with vaccine dose tracking and
incomplete reporting to IIS of adult vaccinations in general; (2) chal-
lenges specific to the settings and populations where most vaccines
were given (i.e., STD clinics, drug treatment facilities, and correc-
tional institutions) where return visits for continuing care may be
less likely compared to other settings; and (3) the possibility that
some vaccinationsmayhave occurred using non-pilot vaccine doses
and were not reported as part of the pilot dose-series completion.

The pilot was conducted before licensure of a new adjuvanted
HepB vaccine, HEPLISAV-B�([HepB-CpG]), in November 2017
[21]. In April 2018, ACIP recommended HepB-CpG for use in per-
sons aged �18 years, administered as a 2-dose series (0 and
1 month) as opposed to the 3-dose series (0, 1, and 6 months) for
vaccines used in this pilot [10]. HepB-CpG is prepared with a
1018 adjuvant containing small synthetic immunostimulatory
cytidine-phosphate-guanosine oligodeoxynucleotide (CpG-ODN)
motifs that binds to toll-like receptor 9 to stimulate a directed
immune response to hepatitis B surface antigen [10]. HepB-CpG
provides greater immunity against HBV infection after 2 doses
compared to 3 doses of alum-adjuvanted vaccines [HepB-alum]
[21]. The HepB-CpG vaccine may provide an advantage for vaccina-
tion of persons who may be less likely to return for the final dose in
a 3-dose series, and would provide high-risk patients with peak
immunity in a shorter amount of time [21–24]. However, the fact
that an average of only 40% of persons who received dose 1
received a second dose in our pilot indicates the continued need
to develop and implement strategies to increase completion of
both 2- and 3-dose series vaccines [25].

Maintaining accurate and complete documentation of howmany
pilot HepB vaccine doses were administered in hundreds of settings
anddose-series completionusingpilotdoses, andmanually entering
the information into IIS were significant burdens, compounded by
frequent staff turnover and hiring challenges for awardees and their
partners. Some awardees reported delays in the initiationof the pro-
ject due to limited staffing to manage the pilot, and due to facilities’
hesitance to participate because of vaccine storage issues, data col-
lection requirements, lack of existing staff time to administer vac-
cine, and the limited time period for funding. Efforts to sustain this
initiative during the 2-year project period and 1-year extension also
competedwith awardees’ and their partners’ other projects and rou-
tine operations. These challenges enforce the need to improve rou-
tine vaccine needs assessment in all settings where high-risk
adults obtain care—including in pharmacies, workplace occupa-
tional health clinics, and other settings—to ensure high-risk persons
receive recommended vaccines [25].

Challenges with overestimating the number of doses that would
be given during the pilot and challenges with initiating vaccination
efforts in some sites contributed to vaccinewastage of 4.5% of doses.
Awardees were required to estimate total needed doses for the pro-
ject rather than ordering a smaller number of doses as vaccine was
administered. In contrast to our results, a study of private pediatric
practices found vaccine dose wastage of 0.1% of total doses given
[26]. In these practices, vaccinewas ordered every twoweeks so that
supply was closely matched to demand. Future efforts should be
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designed to allow for frequent smaller vaccine quantity ordering to
reduce the number of doses that expire before they can be used.

Analyses of data from this pilot project had a number of limita-
tions. Most notably, some over- and under-counting of doses
administered among the awardees likely resulted from data track-
ing issues, such as limited access to or use of IIS in many vaccina-
tion locations, staff not familiar with the IIS, or lack of staff time to
record or review vaccinations in the IIS. Awardees also reported
identifying coding errors in tracking administration of pilot doses
separately from non-pilot doses of HepB vaccine, which may have
resulted in over- or under-counting of vaccine doses administered.
Despite these limitations, the results of this pilot clearly illustrate
the challenges of implementing vaccination programs for high-
risk adults in high-risk settings and the need for sustained efforts
to routinely offer vaccinations in high-risk settings.

5. Conclusions

This HepB vaccination pilot project resulted in successful
administration of more than 147,000 HepB vaccinations to high-
risk adults, but also highlighted many challenges to reaching these
populations with vaccination services and ensuring dose-series
completion. Although maximal effectiveness and duration of
immunity occurs with HepB dose-series completion, initiation of
vaccination among high-risk persons remains critical to reducing
the risk of HBV infection even when many patients may not return
for subsequent doses. Sustained efforts are needed to improve the
routine assessment for vaccination needs and vaccination of adults
in all settings to improve dose-series completion especially among
those who may not specifically seek follow-up vaccinations. The
availability of a HepB vaccine requiring only a 2-dose series may
help with dose-series completion, but improvements in adult
immunization infrastructure, including utilizing IIS to assess
adults’ vaccination status and record vaccinations, remain critical
Table A1
Data collected from awardees by report type.

Report Type Report Elements

Monthly Report � Total doses of hepati
� Number of HepB vac
� Number of doses adm
� Project expenditures
� Progress toward achi
� Accomplishments an
� Challenges encounter
� Planned activities for
� Whether the project

Quarterly Narrative Update � Successes and challen
� Successes and challen
including reminder/r

� Pilot HepB dose wast
� Reasons for wastageb

� Anticipated number
� Sustainability of the
� Any substantial chan

Quarterly Quantitative Update � Number of patient vi
� Number of patients o
� Number of HepB dos
� Number of doses com
� Hepatitis B risk facto
by risk factors for sit

� Information on hepa

Final Report � Executive summary
� Information on the im
� Evaluation of the inte
� Summary of outcome
� Description of challe
vaccinate individuals
for identifying and fully vaccinating high-risk adults against HBV
infection and other vaccine-preventable diseases [16,19,25].
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Table A1 (continued)

Report Type Report Elements

� Sustainability of HepB vaccination activities
� Data collection instruments and other materials produced for the pilot
� Measures of success of the project by setting typee

– Number of doses ordered and administeredf

– Number of patients seen at the setting
– Percentage of clients offered HepB vaccine
– First dose acceptance rates
– Proportion of first dose recipients receiving second and third doses
– Characteristics of vaccine recipientsg

a Information about dose wastage was not originally incorporated into the report template, but was included in later revisions.
b E.g., doses that were not used prior to reaching their expiration dates or vaccine that was unable to be used because of temperature storage errors or mishaps.
c Although three awardees provided some information on testing, each reported information differently and the completeness of reporting of testing could not be

determined. Thus, information regarding testing was not included in the final summary report for the HepB Pilot project.
d I.e., practices regarding communication and training with sites, vaccination strategies to identify and offer vaccination to persons at risk for HepB, and IIS use to capture

doses administered and dose-series completion. Universal settings include those settings where a high proportion of persons who see care have risk factors for HBV infection,
such as sexually transmitted disease (STD) clinics, HIV clinics, correctional facilities, and drug treatment centers. Non-universal settings would include general medical care
clinics such as the health department, community health centers, or primary care clinics.

e E.g., corrections, STD clinics, other health department clinics, drug treatment centers.
f Awardees that did not utilize all of their allotted HepB vaccine by the time the project ended in September 2015 (including the 1-year no-cost extension) were asked to

report monthly regarding the number of doses administered, number of doses unused, and number of doses that had expired or been unused due to other reasons such as
interruptions in maintaining recommended storage conditions.

g Such as age, race/ethnicity, sex, specific risk factor(s) for HBV infection, to assess if awardees were accessing persons at greatest risk of HBV infection in their jurisdictions.

Table A2
Strategies implemented in universal and non-universal settings during the hepatitis B pilot, September 2012–September 2015.

Strategy Awardees implementing strategy

Immunization information systems All awardees except Kentucky
Client reminder/recall systems Alabama, Chicago, Florida, Maryland, Michigan, Nevada,

New York City, San Antonio, Tennessee, Virginia, and West Virginia
Client or family incentive rewards Chicago1

Provider assessment and feedback Chicago, Louisiana, New York City, and Virginia2

Home visits No awardees
Provider reminder systems Florida, Kentucky, Maryland, Nevada, New York City, Oregon,

San Antonio, Tennessee, and Virginia
Community-based interventions in combination Florida, Oregon, Virginia, San Antonio and West Virginia
Reducing client out-of-pocket costs Chicago, Florida, Kentucky, Louisiana, Michigan, New York City,

Oregon, San Antonio, Tennessee, Virginia, and West Virginia
Standing orders All awardees

1 Chicago’s (CHI) BlueCross BlueShield CareVan provided incentives for first, second, and third doses of hepatitis B vaccinations such as nylon draw string bags, water
bottles, and stress balls.

2 Chicago, Louisiana, New York City, and Virginia provided this information via monthly reports, site visits, phone calls, and emails.

Table A3
Hepatitis B vaccine doses ordered, administered, and wasted as of September 2015.1

Awardee2 Vaccinating Sites Patient Visits to Sites4 Patients Offered HepB Vaccine4 Doses Ordered Doses Given Doses Unused5 Doses Wasted6

Alabama3 87 30,502 19,571 20,000 15,669 – –
Chicago 42 138,057 24,282 15,800 15,581 219 0
Florida 7 12,433 9102 11,760 10,921 839 186
Kentucky 83 239,450 61,487 10,250 9260 1002 778
Louisiana 9 47,733 9343 6000 3256 694 2454
Maryland 44 58,989 12,461 14,500 10,014 4486 1379
Michigan 23 118,040 91,639 17,000 17,023 0 0
Nevada 10 43,698 38,755 9450 8085 1365 1099
New York City 17 184,525 45,757 12,400 11,539 861 38
Oregon 14 307,800 3744 4500 4491 9 214
San Antonio 26 2979 2205 3000 2061 939 36
Tennessee 55 754,581 108,295 17,073 15,392 1521 33
Virginia 12 477,034 10,751 7954 7187 2257 326
West Virginia 30 7091 6525 11,484 8631 2853 708
Totals 459 2,422,912 443,917 161,171 139,110 17,045 7,251

1 Project end date 9/29/2015 (range between 12/29/2014 and 9/29/2015).
2 Data tracking issues (e.g., coding errors in distinguishing doses funded by the pilot and doses funded by other sources) resulted in some over- and under-counting of doses

among awardees.
3 Due to de-duplication errors with the local database for this project, at least 3000 records were lost. Additionally, at least one large county did not submitt its hepatitis B

enrollment forms. The number of doses unused and wasted is unknown.
4 Some awardees estimated the number of patient visits to sites and the number of patients who were offered hepatitis B vaccine or did not track the number of patient

visits or vaccinations offered.
5 Doses unused as reported in the awardees’ final reports. Awardees with unused doses continued to vaccinate after September 2015 until all doses were administered or

had expired.
6 Doses wasted were reported in the awardees’ final reports. Reported reasons why doses were wasted: not used before expiration date, improper storage and handling,

dropped/broken vial, client decided not to be vaccinated, syringe malfunction, lost vaccine, and unknown reasons.
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