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ABSTRACT

Background: Vaccination against herpes zoster is being con-
sidered in many countries. We conducted a multicentre
prospective study to describe the impact of herpes zoster
and postherpetic neuralgia on health-related quality of life.

Methods: From October 2005 to July 2006, 261 outpatients
aged 50 years or older with herpes zoster were recruited
from the clinical practices of 83 physicians within 14 days
after rash onset. The Zoster Brief Pain Inventory was used
to measure severity of pain and interference with activities
of daily living because of pain. The EuroQol EQ-5D assess-
ment tool was used to measure quality of life. These out-
comes were assessed at recruitment and on days 7, 14, 21,
30, 60, 90, 120, 150 and 180 following recruitment.

Results: Acute herpes zoster interfered in all health do-
mains, especially sleep (64% of participants), enjoyment of
life (58%) and general activities (53%). The median dura-
tion of pain was 32.5 days. The median duration of in-
terference with activities of daily living because of pain
varied between 27 and 30 days. Overall, 24% of the part-
icipants had postherpetic neuralgia (pain for more than 90
days after rash onset). Anxiety and depression, enjoyment
of life, mood and sleep were most frequently affected dur-
ing the postherpetic neuralgia period. The mean EQ-5D
score was 0.59 at enrolment and remained at 0.67 at all
follow-up points among participants who reported clini-
cally significant pain.

Interpretation: These data support the need for preventive
strategies and additional early intervention to reduce the
burden of herpes zoster and postherpetic neuralgia.

erpes zoster, which is characterized by dermatomal
pain and vesicular rash,*? results from reactivation
of the varicella-zoster virus.>* The average lifetime
risk of herpes zoster in developed countries is estimated to be
about 30%°*" and increases with increasing life expectancy.
The most common complication of herpes zoster, and one of
the most challenging to treat, is postherpetic neuralgia, a
painful condition often defined as pain persisting for more
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than 90 days after rash onset.® According to this definition,
postherpetic neuralgia is estimated to occur in 8%—-27% of
people with herpes zoster overall.** The risk of postherpetic
neuralgia increases markedly with age.*

The Shingles Prevention Study, a randomized double-
blind placebo-controlled trial, showed that a live-attenuated
varicella-zoster virus vaccine was safe and effective in pre-
venting herpes zoster and postherpetic neuralgia among peo-
ple 60 years of age and older.”* Given these promising results,
policy-makers and clinicians are being asked to make recom-
mendations regarding the use and funding of the herpes zoster
vaccine. To do this, evidence on the burden of herpes zoster
from the patient’s perspective is required. The only data avail-
able on the impact of herpes zoster on health-related quality
of life comes from two short-term studies.’**” Clinical reports
and cross-sectional surveys®*# have also suggested that
postherpetic neuralgia can profoundly impair quality of life.
However, no study followed a cohort of patients with newly
diagnosed herpes zoster for a sufficient period to assess post-
herpetic neuralgia and describe the associated impact on qual-
ity of life.

We undertook a multicentre prospective study to describe
the impact of herpes zoster and postherpetic neuralgia on
health-related quality of life.
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Methods

Recruitment

Between October 2005 and July 2006, a total of 574 outpa-
tients aged 50 years and older with a physician-confirmed
diagnosis of herpes zoster were recruited at different times
after rash onset. Of these patients, 266 were recruited within
14 days after rash onset and were considered to have incident
herpes zoster. All of our analyses of the impact of herpes
zoster and postherpetic neuralgia on health-related quality of
life were restricted to these patients.

Recruitment took place during the course of clinical prac-
tice of 83 general practitioners or specialists across Canada.
Although the diagnosis of herpes zoster is generally straight-
forward, it can sometimes be confused with herpes simplex.
To increase the validity of diagnosis, all recruiting physicians
participated in a training session on the differential diagnosis
of herpes zoster offered by an expert in herpes zoster. Fur-
thermore, physicians collected a sample of the lesion fluid or
scab from the rash of their first three enrolled patients (cor-
responding to 41% of all patients recruited within 14 days
after rash onset). The samples were analyzed by means of
polymerase chain reaction testing for the presence of varicella-
zoster virus DNA, which was confirmed in 95% (103/108) of
specimens. The five patients whose herpes zoster could not be
confirmed were excluded from the analysis. This left 261 par-
ticipants in the study, 233 (89.3%) of whom were recruited by
general practitioners and 28 (10.7%) by specialists.

The study protocol was approved by the Canadian
SHIELD Ethics Review Board. All participants signed in-
formed consent.

Data collection

At recruitment, the physician documented the patient’s demo-
graphic characteristics, date of rash onset, dermatome
affected, nature and number of lesions, treatments, other pain
conditions, and immune status. The following criteria were
used by physicians to define immunocompromised patients:
oral corticosteroid treatment (=20 mg/d or more of pred-
nisone or equivalent); cancer or HIVV/AIDS; and current or
recent receipt of cytotoxic or immunosuppressive treatment
for cancer or organ transplant.

The first questionnaire was completed by the patient at the
physician’s office during the recruitment visit. Follow-up
questionnaires were completed at home on days 7, 14, 21, 30,
60, 90, 120, 150 and 180 following recruitment. The first
questionnaire included detailed socio-demographic informa-
tion. All 10 questionnaires included questions on the severity
of pain related to herpes zoster or postherpetic neuralgia and
quality of life.

Outcome measures
The outcome measures were herpes zoster pain and post -
herpetic neuralgia, interference with activities of daily living
and health-related quality of life.

Pain and discomfort related to herpes zoster were measured
by means of the Zoster Brief Pain Inventory, a modified ver-
sion of the Brief Pain Inventory specific to herpes zoster that
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includes other discomfort (e.g., itch) in the area of the rash in
addition to pain.® This instrument measures the severity of cur-
rent, least, worst and average pain and discomfort within the
past 24 hours using an 11-point Likert scale (0 = no pain, 10 =
pain as bad as you can imagine). This instrument was used in
the Shingles Prevention Study** and has good reliability and
validity.® As suggested by Coplan and colleagues,® who showed
that herpes zoster pain scores of less than three reported more
than 30 days after rash onset had minimal impact on activities
of daily living,® we considered pain to be clinically significant
(a) if any pain score was recorded between rash onset and 30
days and (b) if pain scores of three or higher were recorded
more than 30 days after rash onset. Postherpetic neuralgia was
defined as pain that was assigned a worst pain score of three or
higher by the patient and that began at or persisted for more
than 90 days after rash onset.?

The Zoster Brief Pain Inventory also measures, on an 11-
point Likert scale (0 = does not interfere, 10 = completely
interferes), the interference of pain from herpes zoster with
seven activities of daily living: general activity, mood, walk-
ing ability, work, relation with others, sleep and enjoyment of
life. To allow for comparisons with findings from previous
studies,”* we used a cut-off of five or higher to distinguish
between participants who experienced substantial interference
and those with no or little interference.

The EuroQol EQ-5D is a utility instrument widely used in
cost-effectiveness analyses that can also be used as a generic
measure of health-related quality-of-life.” It consists of five
dimensions: mobility, self-care, usual activities, pain or dis-
comfort, and anxiety or depression. Individuals are asked to
indicate their level of problems in each dimension (no problem,
some problems or severe problems). The combination of the
answers to the five dimensions results in 243 possible health
states. We used the English scoring system® to translate the
health states of our participants into utility scores ranging from
0 (worst health) to 1 (perfect health). Although the American
and English scoring systems have been found to generate EQ-
5D index scores with equivalent psychometric properties in the
measurement of quality of life,>* we verified that our results
were consistent when using the American scoring system.*

Statistical analysis

To describe the change in quality of life over time for the
study cohort and to take advantage of the repeated measures of
pain and quality-of-life outcomes, we used two different statis-
tical models. For continuous variables (EQ-5D mean scores),
we used piece-wise linear regression models to allow for dif-
ferent slopes of change over time. These models optimize the
use of data by including all observations for one individual
regardless of their number or timing.* Previous work indicated
that severity of pain from herpes zoster decreases substantially
from rash onset to 30 days. The severity continues to decrease,
at a slower rate, between 30 and 90 days and remains rela-
tively stable thereafter.?? Because the quality of life of indi-
viduals with herpes zoster is highly correlated with the sever-
ity of pain,”” two knots were set in the curves of quality-of-life
evolution at 30 and 90 days after rash onset. We also assessed
the correlation between severity of pain and quality of life
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using the Pearson correlation coefficient. We verified the

Table 1: Baseline characteristics of 261 patients aged 50 and influence of age on the change in quality of life by including
older with herpes zoster who were recruited within 14 days an interaction term between age and time.

after rash onset For categorical variables (percentage of participants

No. (%) reporting problems in EQ-5D health domains, and percentage

of patients* of participants reporting a score of five or higher for the inter-

Characteristics n =261 ference of pain with their activities of daily living), we used

the same piece-wise linear regression models as for continu-

Patient . . . . .
ous variables, but with log-binomial regression. These models
A et e CEEE, 1, weEn (S EOIG) were used to describe the mean EQ-5D scores or proportions
Sex, male 109 (41.8) of participants reporting problems at different points of fol-
Employed 85 (32.8) low-up for the total study cohort. We replicated these models
Province among participants who reported clinically significant pain at
Quebec 90 (34.5) each follow-up point.
Ontario 88 (33.7) We used Kaplan—Meier curves to estimate the median
Prairie provinces 32 (12.3) d??“‘?n Ic?f'palrL and the dfurat-lonTc;:‘ w:jterf(t-:‘_renci Wlt'h actlvmels
o ) of daily living because of pain. The duration of pain was cal-
:/Ir:r':r:zl::z::ces ?i “(2'2; cula_ted from the_ onset of the rash L_Jntil the _cessat_ion of_ pain
: (defined as the first of two consecutive questionnaires without
Impaired immune statust 2 o clinically significant pain, as defined by Coplan and col-
Herpes zoster leagues®). We used a similar method to estimate the duration
Primary dermatome affected+ of interference with activities of daily living because of pain.
Trigeminal 13 (5.2)
Cervical 51 (20.3) Results
Thoracic 124 (49.4) . .
Lumbar 48 (19.1) Of thg 261_eI|g|bIe partlmpants, 215 (82_.4%) completed all 1_0
Fo— 15 60 questionnaires. Participants’ characteristics are presented in

Table 1. Most (232 [88.9%]) were initially treated with antiviral

o, aff zo s medication, and 12 (4.6%) were immunocompromised. At

1-10 9 (38.4) recruitment, 218 (83.5%) reported moderate to severe pain (score
11-20 52 (20.8) of > 3 out of 10), and only 13 (5.0%) reported having no pain.
21-50 58 (23.2)
> 50 44 (17.6)

Worst pain score, mean (SD) 5.7 (3.0) 100 -

Prodromal pain 186 (74.1) E B At recruitment
Duration of prodromal pain, d, 4.6 (4.3) K 907 | [ Atfter pain stopped
mean (SD)** -g 80

Worst prodromal pain score, 5.9 (2.7) S

mean (SD)** o 70-

Initial treatment of herpes zoster % 60 -

Antiviral medicationtt 232 (88.9) g_ 50

NSAID/analgesic 28 (10.7) 4

Opiate/narcotic 59 (22.6) g 40

Antidepressant 38 (14.6) .‘1" 30

Anticonvulsant 18 (6.9) g 20

Anxiolytic/hypnotic 2 (0.8) "5

Corticosteroid 4 (1.5) X 10

Ophthalmic agent 7 (2.7) 0-

Topical agent 37 (14.2) Mobility ~ Self-care Usual Pain/ Anxiety/

activities discomfort depression

Note: NSAID = nonsteroidal anti-inflammatory drug, SD = standard deviation.
*Unless stated otherwise.
tReasons for impaired immune status were high-dose corticosteroids (n = 2),

Figure 1: Impact of herpes zoster on health-related quality of life.

cancer (n = 4), HIV infection (n = 1), drug treatment for cancer (n = 3), Shown are the percentages of participants (n = 261) who
immunosuppressive therapy (n = 6) and organ transplant therapy (n = 1). reported problems in the EuroQol EQ-5D domains at the time of
¥Data were missing for 10 patients. recruitment (< 14 days after rash onset) and after the pain
§Data were missing for 11 patients. . . )

**Calculated among the 186 participants who reported prodromal pain. stopped. Median duration of pain was 32.5 days. Error bars =
ttAntiviral agents received were acyclovir (n = 13), valacyclovir (n = 103) and 95% confidence intervals.

famciclovir (n = 116).
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The proportion of participants who reported that herpes
zoster was having a considerable impact on their quality of
life was higher at recruitment than after the pain stopped,
particularly in terms of pain and discomfort (93.8% at
recruitment, 37.8% after pain cessation) and usual activities
(55.4% at recruitment, 15.7% after pain cessation) (Figure
1). Acute pain from herpes zoster greatly interfered with the
activities of daily living. More than half of the participants
reported interference scores of five or greater at recruitment
in the areas of sleep (63.9%), enjoyment of life (58.2%) and
general activities (52.6%) (Appendix 1, available at
www.cmaj.ca/cgi/content/full/cmaj.091711/DC1). The
impact of acute herpes zoster on quality of life was similar
over all age groups, with an EQ-5D utility score of 0.59 at
recruitment (Table 2).

The median duration of interference with activities of daily
living because of pain varied between 27.0 days (relations
with others) and 29.8 days (sleep). This is consistent with the
median duration of pain from herpes zoster (32.5 days)
(Appendix 2, available at www.cmaj.ca/cgi/content/full/cmaj
.091711/DC1). Quality of life was highly correlated with
severity of pain throughout the follow-up period (Pearson
correlation coefficient 0.68, p < 0.001). The mean EQ-5D
score increased significantly during the first 30 days (by 4.2
points per week; p < 0.001), continued to increase signifi-
cantly, but at a slower rate, between 30 and 90 days (by 1.1
points per week; p < 0.001) and remained stable after 90 days
(change of 0.2 points per week; p = 0.19) (Figure 2). For par-
ticipants who reported clinically significant pain at each fol-

low-up point, the mean EQ-5D score remained constant at
0.67 as long as pain persisted (Table 2).

A total of 63 participants (24.1%) had postherpetic neural-
gia (Table 2). None of these patients had pain that began after
90 days. Older patients were more likely to have postherpetic
neuralgia (32.9% of those aged > 70 years v. 16.8% of those
aged 50-60 years). At the onset of the postherpetic neuralgia
(i.e., 90 days after rash onset), the mean quality-of-life utility
score was 0.67. A high proportion of these participants
reported pain or discomfort, symptoms of anxiety or depres-
sion, and problems with mobility and self-care throughout the
postherpetic period (Figure 3). Postherpetic neuralgia inter-
fered mostly with enjoyment of life, mood and sleep (Appen-
dix 1). Because the older participants were more likely than
those who were younger to have postherpetic neuralgia, they
also reported greater interference with activities of daily liv-
ing because of pain during the postherpetic neuralgia period
(Appendix 1).

Interpretation

Acute herpes zoster significantly affected quality of life and
functional status. Sleep, enjoyment of life, general activities,
mood, normal work, and the quality-of-life domains of pain
or discomfort and usual activities were particularly affected.
These findings were consistent across all age groups. Post-
herpetic neuralgia developed in 24% of the participants, with
older patients being at greatest risk. Changes in quality of life
over time closely correlated with the severity of pain and per-
sisted as long as clinically significant pain continued. Partici-

Table 2: Pain scores and quality-of-life utility scores among participants with herpes zoster who reported clinically significant pain*

at different follow-up points after onset of rash

Time since onset of rash

Variable; age groupt 0 days 30 days 90 dayst 180 days
No. (%) reporting pain

50-60 yr 101 (100) 50 (49.5) 17 (16.8) 6 (5.9
61-70 yr 78 (100) 49 (62.8) 19 (24.4) 11(14.1)
>70yr 82 (100) 51 (62.2) 27 (32.9) 17 (20.7)
Total 261 (100) 150 (57.5) 63 (24.1) 34 (13.0)
Mean pain score (95% CI)§

50-60 yr 5.9 (5.4-6.6) 3.1 (2.5-3.7) 3.1 (2.6-3.6) 3.2 (2.0-4.4)
61-70 yr 7.4 (6.7-8.1) 4.1 (3.5-4.7) 4.0 (3.6-4.5) 3.9 (2.9-4.9)
>70yr 5.7 (5.0-6.4) 4.2 (3.6-4.7) 4.2 (3.8-4.6) 4.2 (3.3-5.0)
Total 6.3 (5.9-6.7) 3.8(3.4-4.1) 3.8 (3.5-4.1) 3.9 (3.3-4.5)
Mean EQ-5D score (95% CI)§

50-60 yr 0.62 (0.55-0.69) 0.74 (0.67-0.80) 0.73 (0.67-0.78) 0.72 (0.59-0.85)
61-70 yr 0.52 (0.44-0.60) 0.68 (0.61-0.74) 0.68 (0.63-0.73) 0.68 (0.58-0.79)
>70yr 0.63 (0.55-0.71) 0.61 (0.55-0.67) 0.63 (0.58-0.67) 0.65 (0.56-0.74)
Total 0.59 (0.55-0.64) 0.67 (0.64-0.71) 0.67 (0.64-0.70) 0.67 (0.61-0.73)

Note: CI = confidence interval, EQ-5D = EuroQol quality-of-life assessment tool.

*Clinically significant pain = any pain score during the period from rash onset to 30 days, and a pain score of > 3 after 30 days.®

1The age distribution of the participants was 39% (n = 101) aged 50-60 yr, 30% (n = 78) aged 61-70 yr and 31% (n = 82) aged > 70 yr.

tParticipants who were still reporting clinically significant pain at 90 days were considered to have postherpetic neuralgia.’®

§The mean pain score and EQ-5D scores were calculated for participants still reporting clinically significant pain at the different follow-up points. For example, a
mean pain score of 3.8 at 90 days was calculated for the 63 participants still reporting pain at that time.
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pants with postherpetic neuralgia most frequently reported
problems with anxiety or depression, enjoyment of life, mood
and sleep.

Although the rash and pain associated with herpes zoster
usually disappear within one month, our findings support the
evidence that acute herpes zoster has a major impact on
health-related quality of life and functional status.**"* Signif-
icant impairment across different age groups indicated that
younger patients were as likely as older ones to be affected by
acute herpes zoster. At recruitment, the quality-of-life EQ-5D
score was 0.59, as compared with 0.78 for the Canadian age-
and sex-adjusted population.® The difference between the two
scores greatly exceeds a proposed cut-off of 0.07 for mini-
mally important differences.®

Our findings confirm previous observations from cross-
sectional surveys, which suggest that postherpetic neuralgia
interferes mostly with enjoyment of life, mood, sleep and
general activities.”* The 24% of participants who had posther-
petic neuralgia in our study is higher than the proportion
reported in the Shingles Prevention Study (12%).* This dif-
ference is most likely because we included patients seeking
care, whereas the other study included all actively sought
patients, some of whom might not have otherwise sought
care. However, our proportion of patients who had post-
herpetic neuralgia is similar to the proportion reported in a
study in England (27%), which included a population seeking
care for herpes zoster.** Because older participants were more
likely than younger ones to have postherpetic neuralgia and
consequently experienced greater impairment in their quality
of life, preventive measures may be most beneficial for these
age groups. Clinicians should be aware that patients who con-
tinue to experience herpetic pain are likely to experience
interference with activities of daily living, anxiety or depres-
sion, and insomnia and will need careful management of
these conditions.

100
90
80

Mean EQ-5D score (score x 100)

0 T T T T T T T T T T T
0 15 30 45 60 75 90 105 120 135 150 165 180

Days since onset of rash

Figure 2: Change in health-related quality of life over time, as
indicated by change in mean EuroQol EQ-5D scores, among
patients with herpes zoster. Dotted lines represent 95% confi-
dence intervals.
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Limitations

To make large-scale recruitment feasible and to reproduce
real-life clinic conditions, we imposed minimal additional
workload on recruiting physicians beyond that needed to treat
their patients. For this reason, the main limitation of our study
is that participation was not necessarily offered to all eligible
patients, and the proportion of eligible patients who declined
the invitation was not documented. However, our participants
compared favourably with other study populations of patients
with herpes zoster.***% Qur results should thus be generaliz-
able to patients seeking care for herpes zoster during the acute
phase. Our data are also likely to present information bias
such as learning effects because of repeated testing with the
same instrument over time. Nonetheless, the close link
between the change in severity of pain and quality of life over
time provides some reassurance regarding the validity of our
data. Finally, as in any prospective study assessing the influ-
ence of a disease on quality of life, a part of the change over
time may have been attributable to response shifts.**

Although 90% of the study cohort was initially given
antiviral treatment, herpes zoster and postherpetic neuralgia
severely affected all health domains and activities of daily liv-
ing. In addition, a recent Cochrane meta-analysis did not pro-
vide evidence to support the use of antivirals to prevent post-
herpetic neuralgia,® although evidence is lacking for some
specific antivirals.

Our study has several strengths. First, unlike studies that
recruited patients with herpes zoster or postherpetic neuralgia at
different intervals from rash onset and consequently were more
subject to selection bias,*** we recruited patients at the time of
diagnosis of herpes zoster and followed them long enough to

100
. At 90 days after rash onset

90 7 | [[] At 180 days after rash onset

80 A
70
60
50
40
30
20

% of patients reporting problems

10

0 .
Usual
activities

Pain/ Anxiety/
discomfort  depression

Mobility ~ Self-care

Figure 3: Impact of postherpetic neuralgia on health-related
quality of life. Shown are the percentages of participants with
postherpetic neuralgia (n = 63) who reported problems in the
EuroQol EQ-5D domains at 90 days after rash onset (the start
of the postherpetic neuralgia) and at 180 days after rash onset.
Error bars = 95% confidence intervals.
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allow the development of postherpetic neuralgia. Second, we
described the change in specific health domains over time for
participants with postherpetic neuralgia, unlike previous cross-
sectional descriptions.**? Finally, we tested 41% of the eligible
patients for the presence of varicella-zoster virus DNA and
confirmed the diagnosis in 95% of those tested.

Conclusion

These results provide new information on the burden of herpes
zoster and postherpetic neuralgia from the patient’s perspective.
These data reinforce the need for effective preventive strategies,
such as vaccination, and additional early intervention to reduce
the burden of herpes zoster and postherpetic neuralgia.
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