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Objective—To determine the efficacy of a zoster vaccine on herpes zoster related interference
with activities of daily living (ADL) and health-related quality of life (HRQL).

Design—Randomized double-blind placebo controlled trial.

Setting—22 US sites.

Patients—38,546 women and men ≥60 years of age.

Intervention—Zoster vaccine or placebo.

Measurements—Herpes zoster Burden of Interference with ADL and HRQL using ratings from
the Zoster Brief Pain Inventory and SF-12 Mental and Physical Component Scores. Vaccine
efficacy was calculated for the modified-intention-to-treat trial population and solely among those
subjects who developed herpes zoster.

Results—For the modified-intention-to-treat population, the overall zoster vaccine efficacy was
66% (95% CI: 55, 74) for Zoster Brief Pain Inventory ADL Burden of Interference Score and 55%
(95% CI: 48, 61) for both the SF-12 Mental and Physical Component Scores. Among subjects who
developed herpes zoster, zoster vaccine reduced the Zoster Brief Pain Inventory ADL Burden of
Interference Score by 31% (95% CI: 12, 51) respectively, and did not significantly reduce the
impact on HRQL.

Conclusions—Zoster vaccine reduced the burden of herpes zoster related interference with
ADL in the population of vaccinees and among vaccinees who developed herpes zoster. Zoster
vaccine reduced the impact of herpes zoster on HRQL in the population of vaccinees but not
among vaccinees who developed herpes zoster.
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Introduction
Herpes zoster increases in frequency and severity with advancing age (1). The negative
impact of herpes zoster on activities of daily living (ADL) in older adults is due primarily to
the effects of herpes zoster related acute and chronic pain and discomfort, although the
effects of the rash, of eye involvement and of neurological complications are also important
(2). Acute and chronic herpes zoster pain and discomfort reduce physical, emotional and
social functioning, lower vitality, impair physical and mental health, and interfere with ADL
in older adults (2–4). The magnitude of herpes zoster related interference with ADL
increases with increasing pain severity (2). Furthermore, the negative impact of herpes
zoster on ADL and quality of life may occur in older individuals who are already
experiencing disability from other common age-related diseases or conditions.

In VA Cooperative Study #403: The Shingles Prevention Study, zoster vaccine significantly
reduced the incidence of HZ, the incidence of postherpetic neuralgia, and the burden of
illness due to herpes zoster pain and discomfort (5). Recognizing the adverse impact of
herpes zoster on ADL and the importance of these outcomes in older adults, the Shingles
Prevention Study included pre-planned analyses of the effect of zoster vaccine on HZ-
related interference with functional status and on generic measures of health-related quality
of life (HRQL). This report describes the results of these analyses on ADL and HRQL in all
individuals who received vaccine or placebo, as well as in those recipients of vaccine or
placebo who developed herpes zoster. An additional objective of this report is to describe
the effects of increasing age on these measures of zoster vaccine efficacy.
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Methods
Study Design and Population

The Shingles Prevention Study was a randomized, double-blind, placebo-controlled trial of
live attenuated Oka/Merck zoster vaccine in 38,546 persons ≥60 years of age conducted at
22 US study sites (5). The study was approved by the IRB at each site. Eligible subjects had
a history of varicella or at least 30 years of residence in the Continental United States.

Immunocompromised persons, persons with a prior history of herpes zoster, and persons
unable to adhere to protocol-specified assessments were excluded. Subjects were
randomized into two age strata (60–69 and ≥70 years of age) at each study site. After
receiving the study injection, subjects were educated regarding the signs and symptoms of
herpes zoster and urged to contact their study site when experiencing a new rash or
unilateral pain syndrome. Active follow-up and case ascertainment were insured by an
interactive Automated Telephone Response System (ATRS), which subjects called monthly.
Study personnel were available 24/7 to evaluate subjects with suspected herpes zoster.

1308 suspected cases of herpes zoster were serially evaluated for zoster pain and discomfort,
rash and impact on ADL and HRQL for at least 182 days, according to a protocol-specified
schedule. The evaluating physician offered famciclovir to subjects with clinically diagnosed
herpes zoster, together with standard of care treatment for pain. Evaluable cases of HZ were
determined by detection of VZV DNA in rash specimens by PCR assay (93.4% of cases) or
VZV by culture (0.9%) or, in the absence of a valid laboratory diagnosis, by the clinical
diagnosis (5.7%) of a Clinical Evaluation Committee (5). Primary efficacy analyses were
performed using a follow-up period that excluded subjects who developed herpes zoster
within the first 30 days after vaccination (modified intention-to-treat population, MITT). Of
the 1308 suspected cases of herpes zoster, there were 957 evaluable cases of herpes zoster
(315 in the vaccine group; 642 in the placebo group) in the primary efficacy analyses.

Outcome Measures
The Zoster Brief Pain Inventory was used to quantify herpes zoster pain and discomfort and
measure selected activities of daily living and health (6). The Zoster Brief Pain Inventory
was adapted from the Brief Pain Inventory (BPI) to make it a herpes zoster-specific measure
of pain severity that captures pain and discomfort (including allodynia and pruritus) caused
by herpes zoster (6,7). It uses an 11-point Likert scale (0–10) to rate herpes zoster pain and
discomfort for four different dimensions (worst, least, and average during the past 24 hours,
and now) and herpes zoster pain and discomfort-related interference with seven items of
activities of daily living and health: general activity, mood, walking ability, work, relations
with others, sleep, enjoyment of life. The stem instruction for each of these items was:
“Circle the one number that describes how much during the past 24 hours, shingles pain has
interfered with your:” The stem was followed by the ADL or health item (e.g., “General
Activity”) and a printed 0–10 scale with “Does not interfere” under 0 and “Completely
interferes” under 10.

The functional and health items in the Zoster Brief Pain Inventory do not include several
ADL and measures of HRQL that are important to older people. The Zoster Impact
Questionnaire (ZIQ) was developed to rectify this deficiency (6). The ZIQ measures
interference with 11 ADL by asking respondents to “circle the one number that best
describes how, since your last interview, shingles pain or discomfort has interfered with
your ability or desire to: Put on clothing, bathe yourself, eat, groom yourself, travel, do
shopping, do housework, prepare meals, get out of the house, participate in leisure activities,
concentrate on mental tasks.” As with the Zoster Brief Pain Inventory, under each activity is
a printed 0–10 scale with “Does not interfere” under 0 and “Completely interferes” under
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10. Because the vaccine efficacy results for analyses using the Zoster Impact Questionnaire
were very similar to the results of analyses using the Zoster Brief Pain Inventory, only the
results using the Zoster Brief Pain Inventory are presented.

No herpes zoster-specific measure of HRQL was available for the study. Therefore, two
generic measures of HRQL were chosen: the EuroQol Visual Analog Scale and SF-12
(8,9,10). The EuroQoL is a validated measure of health-related quality of life that consists of
5 questions and a visual analog scale (8). The Visual Analog Scale asks participants to rate
their current health state on a scale from 0 (worst imaginable health state) to 100 (best
imaginable health state). Since the EuroQoL Visual Analog Scale itself is a validated
measure of HRQL, this component of the EuroQoL was used in the Shingles Prevention
Study (9). Because the vaccine efficacy results for analyses using the EuroQol Visual
Analog Scale were very similar to the results of analyses using the SF-12, only the results
using the SF-12 are presented.

The SF-12 items include ratings of 1) general health; 2) limitations in moderate activities; 3)
limitations in climbing several flights of stairs; 4) accomplishing less than one would like as
a result of physical health; 5) limitations in kind of work or other activities as a result of
physical health; 6) accomplishing less than one would like as a result of emotional
problems; 7) not doing work or other activities as carefully as usual as a result of emotional
problems; 8) how much pain interfered with work; 9) amount of time feeling calm and
peaceful; 10) amount of time having a lot of energy; 11) amount of time feeling
downhearted and blue; and 12) how physical or emotional health has interfered with social
activities. The SF-12 has been validated for use in US populations and is summarized into
Mental and Physical Health Summary Scales, providing the Mental Component Scale and
the Physical Component Scale scores (10). These summary scales are standardized to have a
population mean of 50.

In subjects developing herpes zoster during the study, the ADL and HRQL evaluations were
repeated several times during the first 2 weeks after herpes zoster rash onset, weekly for 10
weeks, and then weekly, biweekly or monthly for a total of at least 182 days, according to a
protocol-specified schedule.

Statistical Analysis
Zoster Brief Pain Inventory ADL Interference—For the purposes of analysis, the
Zoster Brief Pain Inventory ADL interference items were summarized into a single score by
taking the mean of the 7 items, using the approach recommended by Cleeland et al. (7). The
Zoster Brief Pain Inventory ADL interference summary score is a validated and sensitive
measure of the interference by herpes zoster pain and discomfort with patients’ daily lives
(11). Using data from a prior validation study, Cronbach’s alpha for the items at baseline
was greater than 0.70, indicating that the ADL items were internally consistent (11). Test-
retest reliabilities were above the recommended cut point of 0.75. Correlations with the
other questionnaires ranged from 0.55 to 0.84 and were statistically significant (p<0.001),
demonstrating convergent validity. The measure differentiated between pre-defined pain
severity categories (p<0.05), supporting discriminant validity (11). Zoster Brief Pain
Inventory interference scores ≥3 were considered clinically significant interference based on
correlations with pain and HRQL scores (6).

Zoster Brief Pain Inventory ADL Severity of Interference—For each evaluable case
of herpes zoster, the Zoster Brief Pain Inventory interference data were used to calculate an
ADL “Severity of Interference Score”, defined as the area under the Zoster Brief Pain
Inventory interference summary score-versus-time curve for the 182 day period for a single
case of herpes zoster. Higher Severity of Interference Scores indicated increasing functional
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interference. The full 0–10 interference scale was used to calculate the ADL Severity of
Interference Score. The Zoster Brief Pain Inventory Severity of Interference Score was
defined as zero for subjects who did not develop an evaluable case of herpes zoster during
the study. A Zoster Brief Pain Inventory ADL Severity of Interference Score ≥300 was
considered severe because this threshold correlates with markedly reduced quality of life
and functional status (6). The SF-12 Mental and Physical Component Scores were employed
in a similar fashion to determine an HRQL response-versus-time curve for the 182 day
period for each evaluable case of herpes zoster. Higher SF-12 scores indicate better HRQL.

Zoster Brief Pain Inventory ADL Burden of Interference—The Zoster Brief Pain
Inventory ADL Burden of Interference Score represents the average Severity of Interference
Score (i.e., severity of interference) among subjects in the vaccine and placebo groups; it
was calculated as the sum of the Zoster Brief Pain Inventory ADL Severity of Interference
Scores of all members of a group divided by the total number of subject-years of follow-up
in that group. The observed Zoster Brief Pain Inventory ADL Burden of Interference Score
was calculated as a weighted average stratified by age group with weights proportional to
the total follow-up time in each age group. Similar calculations were performed with the
SF-12 Mental and Physical Component Scores to determine the average rating of HRQL
among subjects in the vaccine and placebo groups.

Vaccine Efficacy—Vaccine efficacy for Zoster Brief Pain Inventory Burden of
Interference was defined as the relative reduction in Zoster Brief Pain Inventory Burden of
Interference in the vaccine group compared with the placebo group. Vaccine efficacy for
SF-12 Mental and Physical Component Scores was defined as the relative difference in
average area under the curve for the SF-12 Mental and Physical Component Scores in the
vaccine group compared with the placebo group. For HRQL analyses, higher area under the
curve indicates better HRQL than lower area under the curve.

Vaccine efficacy was calculated separately for the modified intention to treat trial population
(excluded subjects who developed herpes zoster within the first 30 days after vaccination)
and solely for the evaluable cases of herpes zoster in vaccine and placebo recipients.
Vaccine efficacy was also calculated for the intention to treat trial populations (included
subjects who developed herpes zoster within the first 30 days after vaccination)

Change in vaccine effect on Zoster Brief Pain Inventory ADL Burden of Interference Score
with increasing age was assessed in general linear models including treatment, year of age,
and an interaction term for treatment and age to test the significance of the change

Results
Subject Characteristics

Of the 38,546 individuals enrolled in the Shingles Prevention Study, 19,270 received the
zoster vaccine and 19,276 received a placebo injection. Approximately 54% of the
population was 60–69 years old, 46% of the population was 70 years of age and older, 41%
were women, and 95% were white. At the time of enrollment, 90% of participants reported
that they had no or mild health limitations on their activity. More than 95% of the subjects
were actively followed to the end of the study and completed a closeout interview. Only
0.6% of subjects withdrew or were lost to follow-up. Antiviral medication use in cases of
herpes zoster was comparable in vaccine and placebo recipients (87.3% and 85.7%,
respectively), and was initiated within 72 hours of herpes zoster rash onset in 64.1% and
65.9%, respectively. The frequency of use of various herpes zoster pain medications was
comparable in cases of herpes zoster in the vaccine and placebo recipients, and the average
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duration and quantity of opioids used per case of herpes zoster were greater in the placebo
recipients (5).

Activities of Daily Living Analyses
Frequency of ADL Interference Scores ≥3 Among Evaluable Cases of Herpes Zoster. For
descriptive purposes, Table 1 shows the proportion of individuals with HZ who had Zoster
Brief Pain Inventory ADL interference scores ≥3 in the zoster vaccine and placebo groups at
pre-specified time points following HZ rash onset.

Vaccine Efficacy for All Subjects—For all subjects from day 0 to182 in the modified
intention to treat population, zoster vaccine reduced the Zoster Brief Pain Inventory ADL
Burden of Interference Score by 66% (95% CI: 55, 74) (Table 2). In the intention to treat
population (all subjects), zoster vaccine reduced the Zoster Brief Pain Inventory ADL
Burden of Interference Score by 67% (95% CI: 56, 75). A sensitivity analysis of vaccine
efficacy for the Zoster Brief Pain Inventory ADL Burden of Interference Score for all
subjects was performed using cutpoints of ≥3 and ≥5 on the 0–10 interference scale. For
analyses using a cutpoint of ≥3, vaccine efficacy was 69% (95% CI: 57, 75). For analyses
using a cutpoint of ≥5, vaccine efficacy was 64% (95% CI: 52, 72). For comparison, the
reduction in the Zoster Brief Pain Inventory ADL Burden of Interference Score was slightly
greater than the reduction in Herpes Zoster Pain and Discomfort Burden of Illness Score
(61%, 95% CI: 51, 69), the primary endpoint of the Shingles Prevention Study (5)(Figure 1).
Figure 1 shows zoster vaccine efficacy for Herpes Zoster Pain and Discomfort Burden of
Illness Score and Zoster Brief Pain Inventory ADL Burden of Interference Score among all
subjects. In modified intention to treat analyses, vaccine efficacy for the Zoster Brief Pain
Inventory ADL Burden of Interference Score diminished with age from 73% (95% CI: 47,
86) for subjects age 60–64 years to 59% (95% CI: 11, 81) for subjects age ≥80 years (Table
2) but this trend was not statistically significant (p = 0.52). The results of intention to treat
analyses of vaccine efficacy for the Zoster Brief Pain Inventory ADL Burden of Interference
Score by age were very similar to the modified intention to treat analyses (data not shown).

Vaccine Efficacy for Subjects with Herpes Zoster—Vaccine efficacy in subjects
with an evaluable case of herpes zoster is shown in Table 3. Zoster vaccine reduced the
Zoster Brief Pain Inventory ADL Burden of Interference Score by 29% (95% CI: 7, 46). In
intention to treat analyses (only herpes zoster cases), zoster vaccine reduced the Zoster Brief
Pain Inventory ADL Burden of Interference Score by 30% (95% CI: 8, 47). A sensitivity
analysis of vaccine efficacy for the Zoster Brief Pain Inventory ADL Burden of Interference
Score for evaluable cases of herpes zoster was performed using cutpoints of ≥3 and ≥5 on
the 0–10 interference scale. For analyses using a cutpoint of ≥3, vaccine efficacy was 31%
(95% CI: 8, 47). For analyses using a cutpoint of ≥5, vaccine efficacy was 23% (95% CI:
−0.5, 41). For comparison, vaccine efficacy for the Herpes Zoster Pain and Discomfort
Burden of Illness Score was 19% (95% CI 2, 35) among evaluable cases of herpes zoster
(Figure 2). Figure 2 shows the vaccine efficacy for the herpes zoster Pain and Discomfort
Burden of Illness Score and the Zoster Brief Pain Inventory ADL Burden of Interference
Score among evaluable cases of herpes zoster. Vaccine efficacy for Zoster Brief Pain
Inventory ADL Severity of Interference Score increased with age from 23% in subjects age
60–64 years to 51% in subjects age ≥80 years but this trend was not statistically significant
(p = 0.15)(Table 3). The results of intention to treat analyses of vaccine efficacy for the
Zoster Brief Pain Inventory ADL Burden of Interference Score by age (herpes zoster cases
only) were very similar to the modified intention to treat analyses (data not shown).

Vaccine Efficacy for Severe ADL Interference—The number of herpes zoster cases
with Zoster Brief Pain Inventory ADL Severity of Interference Scores ≥300 was lower in
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vaccine vs. placebo recipients (n=13, 4.1% vs. n=42, 6.5%; relative reduction 69%, 95%CI
42, 85).

Health-Related Quality of Life Analyses
Vaccine Efficacy for All Subjects—In the modified intention to treat population, zoster
vaccine reduced the impact on physical HRQL as measured by the SF-12 Physical
Component Score by 55% (95% CI: 48, 61), and the impact on mental HRQL as measured
by the SF-12 Mental Component Score by 55% (95% CI: 48, 61) (Figure 1). In the intention
to treat population, zoster vaccine reduced the impact on physical HRQL as measured by the
SF-12 Physical Component Score by 56% (95% CI: 48, 62), and the impact on mental
HRQL as measured by the SF-12 Mental Component Score by 56% (95% CI: 49, 62). For
comparison, vaccine efficacy for these parameters was slightly lower than vaccine efficacy
for the Herpes Zoster Pain and Discomfort Burden of Illness Score and for the Zoster Brief
Pain Inventory ADL Burden of Interference Score (Figure 1).

Vaccine Efficacy for Subjects with Herpes Zoster—Among subjects with herpes
zoster, zoster vaccine had minimal effects on the impact of herpes zoster on HRQL
measured by the SF-12 Physical Component Score (vaccine efficacy 3.9%, 95% CI: −1.1,
16), and by the SF-12 Mental Component Score (vaccine efficacy 5.2%, 95% CI: −9.4, 18)
(Figure 2). The results of the intention to treat analyses were nearly identical for the SF-12
Physical Component Score (vaccine efficacy 3.9% (95% CI: −1.1, 17), and the SF-12
Mental Component Score (vaccine efficacy 5.1% (95% CI: 9.4, 18). For comparison, these
effects of zoster vaccine were less than the vaccine efficacy for the Herpes Zoster Pain and
Discomfort Burden of Illness Score and for the Zoster Brief Pain Inventory ADL Burden of
Interference Score (Figure 2).

Discussion
The Shingles Prevention Study provides unique longitudinal data on the impact of herpes
zoster on ADL and HRQL in a large number subjects with herpes zoster who exhibited a
wide range of herpes zoster severity. These data show that the proportion of patients with
herpes zoster who had ADL interference ratings of 3 or greater on a 0–10 point Likert scale,
which was our threshold for a clinically meaningful impact on ADL, was slightly higher in
placebo versus vaccine recipients at most time points after rash onset. The proportion of
patients with clinically meaningful ADL interference ratings appears to be lower in the
Shingles Prevention Study than in studies of outpatients with herpes zoster, although direct
comparisons are difficult because other studies employed different measures of impact on
ADL. However, in a study of the impact of acute herpes zoster neuralgia on ADL in
outpatients with herpes zoster, which employed the same measures, the proportion of
patients with Zoster Brief Pain Inventory ADL interference ratings of 5 or greater at 14 days
after rash onset was 66% (2), substantially higher than observed in the Shingles Prevention
Study. The lower proportion of subjects with herpes zoster with clinically significant ADL
interference ratings reported here is likely the result of differences the population of subjects
studied. The Shingles Prevention Study employed active surveillance and case finding,
which almost certainly resulted in the inclusion of subjects with mild cases of herpes zoster
who ordinarily would not have sought medical care, whereas the studies of herpes zoster
outpatients only enrolled persons with herpes zoster of sufficient severity to cause them to
seek medical attention. Furthermore, in the Shingles Prevention Study, 86–87% of subjects
with herpes zoster received antiviral treatment, primarily with famciclovir, and 64–66% of
subjects with herpes zoster were treated within 72 hours of rash onset, which may be better
than usual care and have reduced the impact of herpes zoster on ADL and HRQL.
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Mean ratings or proportions of individuals at any one point in time do not take into account
the severity and duration of interference with ADL or impact on HRQL. To address this
deficiency we employed a severity-by-duration area-under-the-curve measure, the Severity
of Interference Score for each individual with herpes zoster which in turn was used to
determine the Burden of Interference Score for a group of individuals (e.g vaccine or
placebo recipients). In the whole population, zoster vaccine reduced the Zoster Brief Pain
Inventory ADL Burden of Interference Score by 68% and reduced the herpes zoster related
decrement in HRQL by 55% compared to placebo, indicating beneficial effects on a
population basis. These effects of zoster vaccine on ADL and HRQL were similar in
magnitude to the effect of zoster vaccine on the Herpes Zoster Pain and Discomfort Burden
of Illness Score in the Shingles Prevention Study (Figure 1). Much of the reduction was
related to the ability of the vaccine to prevent herpes zoster.

Zoster vaccine also reduced the severity of the disease in those vaccine recipients who
developed herpes zoster. In vaccinated subjects who developed herpes zoster, zoster vaccine
reduced the impact of herpes zoster on ADL compared to the placebo. Among subjects with
herpes zoster, zoster vaccine reduced Zoster Brief Pain Inventory ADL Burden of
Interference Score by 29%. Zoster vaccine reduced severe interference with ADL by 69%,
although only 4% of subjects with herpes zoster suffered severe interference. These results
suggest a beneficial effect of zoster vaccine on herpes zoster related interference with ADL
beyond the vaccine’s ability to prevent herpes zoster. Zoster vaccine had only a minimal
effect on the impact of herpes zoster on HRQL, which was measured with generic
instruments, including the EuroQol VAS and SF-12 (a 5–10% reduction, which was not
statistically significant). The relatively small difference between groups in the proportions of
subjects with scores of 3 or more at a given time point in Table 1 and the larger difference
between groups in Zoster Brief Pain Inventory ADL Burden of Interference Score is
probably due to the fact that the Burden of Interference measure includes the full range of
severity of interference scores and the duration of interference, making it a more sensitive
measure than proportions.

The more robust reduction in the Zoster Brief Pain Inventory ADL Burden of Interference
compared with the herpes zoster induced decline in HRQL among all zoster vaccine
recipients and those who developed herpes zoster may relate to the herpes zoster -specificity
of the measures. The Zoster Brief Pain Inventory is herpes zoster specific and therefore
more sensitive to the impact of a vaccine against herpes zoster, whereas the SF-12 and
EuroQol Visual Analog Scale are generic measures that include non- herpes zoster
influences on HRQL in the older adult population studied. As expected, these generic
measures are less sensitive to the impact of a zoster vaccine.

Study limitations are worth noting. The clinical interpretation of severity by duration area-
under-the-curve numbers for a summary measure of ADL is challenging. The measurement
of both duration and severity of a clinical problem (e.g., fever, pain, disability) is an
important and well recognized aspect of clinical care but the clinical meaning of absolute
differences in the interference severity by duration area-under-the-curve is not clear. One
way to understand the clinical meaning of a difference in score is to examine an individual
example. Vaccine efficacy of 29% can change an individual who experiences a significant
average interference score of 7 for 30 days (score = 210) to one who experiences a less
severe average interference score of 5 for 30 days (score = 150). In addition, decreasing
Zoster Brief Pain Inventory ADL Burden of Interference correlates with decreasing Herpes
Zoster Pain and Discomfort Burden of Illness and better HRQL scores (2,6). Another
potential limitation is that area-under-the-curve is a novel approach to measuring zoster-
related impact on ADL which may be very sensitive to the impact of zoster and possibly
magnify the benefit of vaccine with regards to function. Also, area-under-the-curve does not
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discriminate between persons with severe interference for a short time and persons with mild
interference for a long time (e.g., interference score of 8 for 10 days would have the same
area-under-the curve as an interference score of 1 for 80 days). In addition, the Zoster Brief
Pain Inventory summary measure is not as well recognized a measure of function in older
adults as basic ADL and instrumental ADL. However, the Zoster Brief Pain Inventory ADL
Burden of Interference Score is a validated and sensitive measure of the interference of
zoster pain and discomfort with patients’ daily lives (11). The study results suggest that
future studies of herpes zoster that employ HRQL measures should use herpes zoster-
specific rather than generic measures.

Finally, the benefits of the vaccine should be weighed against the risks. In the Shingles
Prevention Study, the rates of serious adverse events were similar in people who received
zoster vaccine (1.4%) compared to those who received the placebo (1.4%)(4). Only two of
the SAEs were considered vaccine related; neither subject was 80 years or older (4). The
number and rates of serious adverse events in persons 80 years and older was 27 in 1220
(2.2%) participants who received zoster vaccine versus 21 in 1289 (1.6%) participants who
received placebo (relative risk 1.36, 95% confidence interval (0.78, 2.37)(12). In a smaller
adverse event monitoring substudy of the Shingles Prevention Study, the number and rates
of serious adverse events in persons 80 years and older was 11 in 217 (5.1%) participants
who received zoster vaccine versus 4 in 173 (2.3%) participants who received placebo
(relative risk 2.19, 95% confidence interval (0.75, 6.45)(12). The FDA has concluded that
the available data do not establish that these events are related to the vaccine (13). A detailed
analysis of zoster vaccine safety data was recently published by our group including an
analysis for serious adverse events that occurred during the 42 days after inoculation in all
participants 80 years or older (14). The overall rate of serious adverse events was not
statistically significantly different in zoster vaccine versus placebo group in participants 80
years or older (risk difference, 0.6 percentage points [95% CI, −0.5 percentage points to 1.7
percentage points]), and there were no statistically significant differences between groups
for any body system (COSTART) or Physiologic Diagnostic Category classification (14).
The risk of serious adverse events in persons over 80 years old has been examined in a
recent, separate safety study of the zoster vaccine, the results of which are pending
publication (15).

In conclusion, in the ≥60 year old adults evaluated in the Shingles Prevention Study, zoster
vaccine reduced the herpes zoster-related Burden of Interference with ADL by two-thirds
and the herpes zoster-related impact on HRQL by about half. Most of this reduction was due
to the vaccine’s efficacy in preventing herpes zoster. However, among subjects who
developed herpes zoster, the impact of herpes zoster on ADL was reduced by about one-
third in vaccine recipients compared with placebo recipients. This confirmed that, in
addition to being able to prevent herpes zoster, zoster vaccine also reduces the severity of
herpes zoster in those who develop the disease.
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Figure 1.
Zoster Vaccine Efficacy (%) in All Subjects (modified intention to treat analysis, n =
38,501). The figure shows zoster vaccine efficacy for Herpes Zoster Pain and Discomfort
Burden of Illness (HZ BOI) Score (61%, 95% CI: 51, 69); Zoster Brief Pain Inventory ADL
Burden of Interference Score (ZBPI BOI) (66%, 95% CI: 55, 74); SF-12 Mental Component
Scale (MCS) Score (55%, 95% CI: 48, 61), and SF-12 Physical Component Scale (PCS)
Score (55%, 95% CI: 48, 61).
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Figure 2.
Zoster Vaccine Efficacy (%) in Evaluable Cases of Herpes Zoster (n = 857). The figure
shows vaccine efficacy for Herpes Zoster Pain and Discomfort Burden of Illness (HZ BOI)
Score (19%, 95% CI: 2, 35); Zoster Brief Pain Inventory ADL Burden of Interference (ZBPI
BOI) Score (29%, 95% CI: 7, 46), SF-12 Mental Component Scale (MCS) Score (5.2%,
95% CI: −9.4, 17.8), and SF-12 Physical Component Scale (PCS) Score (3.9%, 95% CI:
−11, 16).
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Table 1

Zoster Brief Pain Inventory (ZBPI) Activities of Daily Living (ADL) Interference Ratings ≥3 Among
Evaluable Cases of Herpes Zoster

Time From Herpes Zoster Rash Onset Proportion of Subjects with ZBPI ADL Interference Scores ≥3 (%)*

Zoster Vaccine (n = 315)† Placebo (n = 642)

Day 1 25.0 43.1

Day 2 31.9 30.4

Day 3 30.7 29.9

Day 4 or 5 29.4 32.4

Day 6, 7, or 8 28.3 28.3

Day 9, 10 or 11 18.5 23.5

Week 2 17.8 21.3

Week 3 14.3 17.1

Week 4 12.3 13.7

Week 5 7.9 9.7

Week 6 5.7 9.1

Week 7 4.8 5.7

Week 8 2.9 6.7

Week 10 1.5 5.0

Week 12 0.8 4.3

Week 16 0.9 2.4

Week 20 0.0 2.0

Week 24 0.0 1.6

Week 26 0.0 1.5

*
The ADL Interference score for an individual is calculated as the average of the scores for the 7 interference questions on the Zoster Brief Pain

Inventory.

†
Not all of the 315 patients with herpes zoster who received the zoster vaccine and the 642 patients with herpes zoster who received placebo

reported ADL interference data at every visit. For the Zoster Brief Pain Inventory ADL interference, the numbers for zoster vaccine recipients
ranged from 28 on Day 1 to 281 at Week 26; for placebo recipients from 58 on Day 1 to 583 at Week 26. The numbers for ZIQ ADL interference
were similar.

N/A = not applicable
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