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Background: Little is known about the patient-reported and economic burdens of post-
herpetic neuralgia (PHN) among China’s urban population.

Methods: This noninterventional study was conducted among adults >40 years with PHN
who were seeking medical care at eight urban hospitals in China. At one study site, patients
completed a questionnaire evaluating the patient-reported disease burden (N=185). The
questionnaire consisted of validated patient-reported outcomes including the Brief Pain
Inventory (BPI), 5-dimension, 3-level EuroQol (EQ-5D-3L), Medical Outcomes Study
Sleep Scale, and Work Productivity and Activity Impairment Questionnaire for Specific
Health Problems. Questions on non-pharmacologic therapy and out-of-pocket (OOP)
expenses were also included. At all study sites, physicians (N=100) completed a structured
review of patient charts (N=828), which was used to derive health care resource utilization
and associated costs from the societal perspective. Annual costs in Chinese Yuan Renminbi
(RMB) for the year 2016 were converted to US dollars (USS).

Results: Patients (N=185, mean age 63.0 years, 53.5% female) reported pain of moderate
severity (mean BPI score 4.6); poor sleep quantity (average of 5.3 hrs per night) and quality;
and poorer health status on the EQ-5D-3L relative to the general Chinese population.
Respondents also reported average annual OOP costs of RMB 16,873 (US$2541) per patient,
mainly for prescription PHN medications (RMB 8990 [US$1354]). Substantial work impair-
ment among employed individuals resulted in annual indirect costs of RMB 28,025 (US
$4221). In the chart review, physicians reported that patients (N=828) had substantial health
resource utilization, especially office visits; 98% had all-cause and 95% had PHN-related
office visits. Total annual direct medical costs were RMB 10,002 (US$1507), mostly driven
by hospitalizations (RMB 8781 [US$1323]).

Conclusion: In urban China, PHN is associated with a patient-reported burden, affecting
sleep, quality-of-life, and daily activities including work impairment, and an economic
burden resulting from direct medical costs and indirect costs due to lost productivity.
These burdens suggest the need for appropriate prevention and management of PHN.
Keywords: postherpetic neuralgia, disease burden, health-related quality-of-life, EQ-5D,
China, health care costs, productivity

Introduction

The varicella zoster virus is a highly infectious virus that has a worldwide distribu-
tion. In individuals who have previously been exposed to this virus, its reactivation
results in a painful dermatomal rash that is known as herpes zoster (HZ), which is
commonly referred to as shingles. Because of its widespread prevalence, HZ
represents a global healthcare burden, with epidemiological data from North
America, Europe, and the Asia-Pacific region suggesting a lifetime incidence of
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HZ of 3.0-5.0/1000 person-years.' Since the risk of HZ
increases with age, particularly among those >50 years
old,"? the prevalence and burden of HZ will likely
increase with the aging of the population. The most com-
mon complication of HZ is postherpetic neuralgia (PHN),
defined as pain persisting for at least 1 month, 3 months,
or 6 months after healing of the HZ rash.'~* Depending on
study methodology, population, and definition of the dis-
ease, it has been estimated that 5-30% of patients with HZ
develop PHN.'

The pain associated with PHN is neuropathic in origin,
defined as pain resulting from a lesion or disease of the
peripheral or central somatosensory nervous systems.”
Neuropathic pain (NeP) does not respond to traditional
pharmacologic interventions generally considered effec-
tive for nociceptive pain. Consequently, management of
PHN is challenging and generally relies on pharmacologic
agents from several drug classes (eg, anticonvulsants and
antidepressants) that are approved for NeP but may have
variable efficacy.>®

The incidence rates of HZ and PHN in China are
similar to those reported globally.”' A survey in
Guangdong Province, using patient data from 2011 to
2013, estimated the regional lifetime prevalence of HZ
infection at 3.5%, and following a diagnosis of HZ the
rate of PHN was as high as 40% in these patients.” A more
recent epidemiologic study, based on chart review among
24 hospitals in 7 cities in China with large populations and
high economic development, reported an overall popula-
tion point prevalence of 7.7% for HZ and 2.3% for PHN;
29.8% of patients with HZ developed PHN.'

The presence of PHN further adds to the burden
associated with HZ. From the patient’s perspective,
PHN results in functional impairment, reductions in
health-related (HRQoL),
productivity.'>'* In particular, reductions in HRQoL are

quality-of-life and lost
both statistically significant and clinically relevant.'?
PHN also results in excess health care resource utilization
(HRU), increasing the economic burden to the health care
systems and society in general.'*'>™'® For example,
a study based on real-world health care costs in the
US reported that adjusted incremental annual health care
costs among individuals >50 years of age with PHN were
$7291 compared with matched controls without HZ."> In
contrast, adjusted incremental annual health care costs
among non-PHN individuals with HZ were $1425 rela-
tive to matched non-HZ controls, indicating that the pre-
sence of PHN substantially increases resource utilization

and costs relative to HZ. Similar trends in higher HRU
and costs of PHN relative to HZ have also been observed

in other countries.'®!®

To prospectively reduce the potential burden of HZ and
PHN, research over the past 15 years resulted in the
development of two vaccines for the prevention of HZ,
one for adults >50 years old (Zostavax®™)'? and one for
adults >60 years old (Shingrix®)? both of which have
received approval in the US. In the US, the current
Centers for Disease Control and Prevention guidelines
for immunization of adults recommend that adults >50
years old receive vaccination for the prevention of HZ.?!
Unfortunately, neither of these vaccines is currently avail-
able in China, suggesting that PHN remains a substantial
burden to Chinese patients and the health care system.

Few studies have investigated PHN among China’s
urban population. Data on the epidemiology, HRU, and
overall impact of PHN on patients’ HRQoL are sparse.”'’
To bridge this gap, the present study, which was a follow-
up to a recent epidemiologic study on the prevalence of
HZ and PHN in China,"' examined the patient-reported
burden of PHN among adults >40 years old who sought
medical care for their PHN. Additionally, the economic
burden of PHN was

perspective.

evaluated from the societal

Materials and methods
Study design and participants

This noninterventional, cross-sectional study was con-
ducted between August and December 2016 at 8 hospitals
in Tier 1 and Tier 2 cities in China (Tier 1 cities have the
largest populations, highest economic development/output,
and greatest political influence, and Tier 2 cities have
lesser degrees of the same characteristics); hospitals were
located in Guangzhou, Shenzhen, Beijing, Shanghai,
Nanjing, Xi’an, and Chengdu. All protocols were in accor-
dance with accepted research practices described in Good
Outcomes Research
Society for
Outcomes Research.?? Patients provided written informed

Practices for issued by the

International Pharmacoeconomics and
consent before entering the study. The final protocol and
documentation of informed consent were reviewed and
approved by the Ethics Committee at Chinese PLA
General Hospital, Hai Dian District, Beijing.

Patients identified with PHN during an office visit to
a participating physician at the primary data collection
site, the Chinese PLA General Hospital, Hai Dian
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District, Beijing, completed a survey questionnaire that
included questions and measures to quantify the patient-
reported burden of PHN. For participation in the survey,
patients >40 years old were required to be literate in
Chinese (reading and writing), have a cognitive ability to
participate in a research study, and be willing to provide
informed consent. Patients were excluded if they had
a serious or unstable medical or psychological condition
that might compromise participation.

For evaluation of HRU utilization and costs, physician
participants from 8 hospitals were eligible to participate if
they had a specialty in dermatology, neurology, and/or
pain management and saw at least 200 patients over
a 2-month period that met the eligibility requirement.
Patient eligibility included being at least 40 years old
and diagnosed with PHN; age >40 years was used as
a cutoff to capture more PHN patients given its low pre-
valence. Each participating physician reviewed charts for
200-350 consecutive eligible patients who had office visits
over a 30-60-day period to document the presence or
absence of PHN, defined as pain persisting for >1 month
following healing of HZ.

Survey assessments and outcomes

The patient survey was a de-identified, self-administered 20-
min questionnaire that was created in English and translated
into Chinese, with subsequent review by multiple indepen-
dent linguists for accuracy of the translation. The question-
naire consisted of wvalidated patient-reported outcomes
(PROs) that captured pain (Brief Pain Inventory [BPI)),>
sleep (Medical Outcomes StudySleep Scale [MOS-SS]),**
and HRQoL or health status (5-dimension 3-level EuroQol
[EQ-5D-3L]).* Inclusion of the Work Productivity and
Activity Impairment Questionnaire for Specific Health
Problems V2.0, Clinical Practice Version (WPAI-SHP),>¢2’
evaluated the impact of PHN on impairment of work among
employed patient participants, and on impairment of daily
activities among all patient participants.

The BPI includes 4 items measuring pain severity
(worst, least, average, and pain right now) and 7 items
on pain interference that assess the impact of pain on daily
function including general activity, mood, walking ability,
work inside and outside the home, relations with people,
sleep, and enjoyment of life. The BPI items are scored on
a 0-10 scale where higher scores indicate worse pain and
greater pain interference with activities, with a Pain
Severity Index and a Pain Interference Index that can be
calculated by taking the average of the 4 pain ratings and

the 7 interference ratings, respectively.”® The BPI has been
recommended by the Initiative on Methods, Measurement,
and Pain Assessment in Clinical Trials (IMMPACT) as
a core outcome measure for chronic pain clinical trials.*®

The MOS-SS is a 12-item PRO consisting of 12 items
that evaluate key constructs of sleep, with derived sub-
scales for the domains of sleep disturbance (4 items),
quantity of sleep (1 item), snoring (1 item), awakening
due to short of breath or with headache (1 item), sleep
adequacy (2 items), and somnolence (3 items). The Sleep
Quantity item indicates the number of hours slept each
night, and nine of the other items are used to generate the
Sleep Problems Index, which assesses overall sleep pro-
blems; higher scores indicate greater sleep impairment,
and this index is often used as an indication of sleep
quality. Normative values of the MOS-SS subscales have
been estimated for the US general population®® and were
used as a reference to provide the context in the absence of
such values for the Chinese population. Additionally,
based on the reported number of hours of sleep per
night, the proportion of patients with optimal sleep,
defined as 7 or 8 hrs daily, was determined.

The EQ-5D-3L is a generic, preference-based PRO for
assessing HRQoL and includes two components. The first
component consists of 5 domains (Mobility, Self-Care,
Usual Activities, Pain/Discomfort, Anxiety/Depression)
with 3 response levels (“No problem,” “Some problems,”
or “Extreme problems/unable to do”).>> Reported
responses on the domains can be used to generate
a utility score that represents a health state anchored at
perfect health (=1) and death (=0), although utility scores
less than O (ie, health state worse than death) are attain-
able. The current analysis used the United Kingdom value
set for calculating utility scores,*® which enables compar-
isons across different countries using a common value set.
The second component is a visual analog scale (VAS; 0=
worst imaginable health to 100= best imaginable health)
that assesses the current health status as reported by the
patient.

The WPAIL:SPH is a 6-item questionnaire that evaluates
the effects of a specific health problem on self-reported
productivity and activity during the past week. For the
current analysis, the WPAI:SHP was adapted for PHN by
including “your post herpetic neuralgia” in the question-
naire text. The WPAI:SHP includes subscales for absen-
(lost
productivity while at work), overall work impairment

teeism (absence from work), presenteeism

(based on absenteeism and presenteeism), as well as the
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effects on non-work-related activities. The subscales are
scored from 0% to 100%, where higher scores indicate
greater work or activity impairment.”®?” The three work
productivity subscales were evaluated only among partici-
pants who were employed for pay, while the regular activ-
ities subscale was evaluated in all participants.

For each eligible patient, physicians completed a 7—10
min, structured data collection form that included demo-
graphic and clinical characteristics, health history, pain
experience, household income, medical insurance informa-
tion, and treatment practices, including use of prescription
and non-prescription therapies for treating PHN. In addi-
tion, all-cause and PHN-related HRU over the past 6
months were evaluated based on the use of office visits,
emergency department (ED), and hospital visits included
in the patient records. The PHN-related resource use was
determined based on physician report of the number of the
overall HRU events that were due to the patient’s PHN.

The economic burden of PHN from a societal perspec-
tive was estimated based on costs derived from the physi-
cian chart reviews and patient surveys. All-cause direct
medical costs were estimated from physician-reported
HRU. These estimates assumed care in a tertiary hospital
and were based on best available cost data including infor-
mation from the Chinese Ministry of Health for outpatient
and inpatient costs;’! clinician consensus was used for
direct costs for ED, since an official source for these costs
was unavailable. For patient participants who were
employed and completed the survey, indirect costs related
to lost productivity were calculated from the WPAI:SHP
using the method of Lofland et al** by obtaining the average
wage rate for employees in China*® and multiplying this
value by the percentage of overall work impairment.
Allowing for holidays and paid leave, these calculations
assumed 47 work weeks per year. Monthly out-of-pocket
(OOP) costs for prescription and nonprescription PHN
therapies were also captured in the patient questionnaire.

Data analysis

Both HRU and costs were annualized by dividing the event
or costs by the time period observation, in years, eg, 3 visits
over 4 months would equate to 9 visits over 1 year (3/
0.333=9). Costs are presented in Chinese Yuan Renminbi
(RMB) and US dollars (US$) for the year 2016; conversion
to US$ was based on 1 RMB = US$0.15062, which was the
average value over 2016.%* Unit costs were RMB 301 (US
$45) for office visits, RMB 200 (US$30) for ED visits, and
RMB 12,716 (US$1915) for hospitalizations.

All data were reported as available, without any imputa-
tion strategy. Descriptive statistics, including numbers and
percentages for dichotomous and polychotomous variables
and means with their standard deviations for continuous
variables, were used to characterize the patient-reported
burden as well as HRU and their associated costs.
Analyses were conducted using SAS version 9.3 (SAS
Institute, Cary, NC) and R version 3.0.1.%

Results

Patient-reported burden

A total of 185 patients completed the survey questionnaire
at the primary data collection site, and the demographic
characteristics of this population (Table 1) show that the
majority were female (53.5%) and were predominantly of
Han ethnicity (94.1%) (Table 1); the mean age was 63
years, and 56.8% were retired.

Patient participants reported pain of moderate severity
and mild-to-moderate pain interference, with mean (SD)
scores of 4.6 (2.0) and 3.8 (2.2) on the BPI Pain Severity
Index and Pain Interference Index, respectively (Table 2).
Generally, poor HRQoL was indicated by mean (SD) EQ-
5D-3L scores of 60.1 (18.6) on the VAS and 0.65 (0.2) on the
calculated health utility index (Table 2). The average hours of
sleep each night was 5.3 (1.4), and few respondents (16.2%)
reported optimal sleep (78 hrs daily). In almost one-third of
respondents (30.8%), sleep initiation required 60 mins or
longer (Figure 1A). The mean score of 46.8 (16.7) on the
MOS-SS Sleep Problems Index indicated poor sleep quality,
as did all other MOS-SS subscales, with mean scores that
were consistently lower than available normative reference
values for a US population (Figure 1B).

Participants who responded that they worked more
than 1 hr in the past 7 days and answered the productiv-
ity and absenteeism questions on the WPAI:SHP reported
losing 26.2% of productive time through lost days from
work (absenteeism) and 48.4% of productive time while
at work (presenteeism) due to their PHN (Figure 2).
Overall work impairment due to PHN in these employed
individuals was 55.6%. Among all respondents regardless
of employment status, PHN resulted in overall activity
impairment, other than work, of 51.1% (Figure 2).

The mean (SD) annual indirect costs related to lost
productivity were RMB 12,318 (16,619) for absenteeism-
related costs, RMB 18,930 (10,227) costs related to pre-
senteeism, and RMB 28,025 (19,039) for total indirect
costs. These are equivalent to US$1855 ($2503), US

submit your manuscript

542

Dove

ClinicoEconomics and Outcomes Research 2019:1 1


http://www.dovepress.com
http://www.dovepress.com

Dove

Yu et al

Table | Characteristics of patients diagnosed with postherpetic
neuralgia who participated in the burden of iliness survey (N=185)

Variable Value
Sex, n (%)
Male 86 (46.5)
Female 99 (53.5)
Age, years, mean (SD); range 63.0 (12.3);
40-86
Age distribution, n (%)
40-54 years 53 (28.6)
55-64 years 48 (25.9)
65-99 years 83 (44.9)
Ethnicity, n (%)
Han 174 (94.1)
Zhuang 1 (0.5)
Man 3(l.6)
Hui 1 (0.5)
Other 3 (l.6)
Declined to answer 3 (1.6)
Education, n (%)
Less than high school 47 (25.4)
High school 62 (33.5)
Technical school/college (3 years) 36 (19.5)
University (4 years) 37 (20.0)
Postgraduate 1 (0.5)
Employment status, n (%)
Full-time 39 (21.1)
Part-time 2 (L.1)
Self-employed 7 (3.8)
Not employed and not looking for work 6 (3.2)
Retired 105 (56.8)
Short-term disability 6 (3.2)
Homemaker 19 (10.3)
Monthly household income, n (%)
RMB <4000 (<US$602) 33 (17.8)
RMB 4000-9999 (US$602-US$1505) 56 (30.2)
RMB 210,000 (= US$1506) 44 (23.8)
Declined to answer 33 (17.8)
Type of health coverage, n (%)
Urban Employee Basic Medical Insurance (UEBMI)? 101 (54.6)
Urban Resident Basic Medical Insurance (URBMI)® 37 (20.0)
New Rural Cooperative Medical System (NRCMS)® [ 14 (7.6)
Other types of insurance 16 (8.6)
None of the above/no insurance 14 (7.6)

Notes: *Obligatory insurance paid by the employer (generally 6% of salary) and
employee (generally 2% of salary); self-employed individuals pay the entire contri-
bution. ®Jointly paid by individuals and the state; unemployed individuals and those
on social assistance are subsidized by the state. “Contributions from individuals,
rural collectives, and local governments, albeit reimbursement is low compared
with urban enterprise employees and covers only serious disease but not wage loss.
Abbreviation: RMB, Chinese Yuan Renminbi; SD, standard deviation; US$, United
States dollars.

Table 2 Patient-reported outcomes among patients diagnosed
with postherpetic neuralgia who participated in the burden of
illness survey (N=185)

Patient-reported outcome measure Value
BPI, mean (SD)
Pain Severity Index 4.6 (2.0)
Pain Interference Index 38 (2.2)
EQ-5D-3L, mean (SD)
VAS 60.1 (18.6)
Health state utilities score 0.65 (0.20)

Abbreviations: BPI, Brief Pain Inventory; EQ-5D-3L, 5-dimension, 3-level
EuroQol; VAS, visual analog scale; SD, standard deviation.

$2851 ($1540), and US$4221 ($2868) for absenteeism,
presenteeism, and total indirect costs, respectively.

Patient participants reported using a variety of nonpharma-
cologic therapies for treatment of their PHN (Table 3). While
physical therapy was the most frequently cited type of non-
pharmacologic treatment (33.5%), almost one-third of respon-
dents also reported use of traditional Chinese medicine
(31.9%) and acupuncture (30.3%; Table 3). The highest annual
OOP costs were incurred for PHN prescription medications,
RMB 8990 (US$1354), with additional OOP costs of RMB
3734 (US$562) for traditional Chinese medicines and RMB
4149 (US$625) for other PHN therapies (Table 4).

Clinician-reported HRU and associated

costs

Overall, 100 physicians at the 8 hospitals identified 835
patients with PHN (51.3% female; 33.7% 40-59 years old
and 66.3% >60 years old) and provided data on HRU and
costs for 828 of these patients. While physicians reported use
of prescription medications from a variety of pharmacologic
classes for the treatment of PHN (Figure 3), anticonvulsants
were the most frequently prescribed class (80.1%) followed
by tricyclic antidepressants (22.3%). However, 32.6% of
physicians reported use of other unspecified medications
for PHN, and a low proportion of patients, 4.5%, had no
recorded treatment.

Among the HRU categories (Table 5), office visits had the
highest reported use, both all-cause (98%) and PHN-related
(95%). Among patients with available data on ED visits, the
rates of ED use were 12.5% (81/647) and 9.9% (66/666) for
all-cause and PHN-related visits, respectively, and similarly
for patients with available data on hospitalizations, 19.1%
(133/698) had at least 1 all-cause hospitalization and 13.3%
(93/699) had at least 1 PHN-related hospitalization.
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Figure 2 Self-reported work and activity impairment resulting from postherpetic neuralgia assessed using Work Productivity and Activity Impairment Questionnaire for
Specific Health Problems (WPAI:SHP).

Annualized units of use showed means (SD) of 9.4 (11.4)and 0.4 (1.3) per year, appeared to be due to PHN (Table 5). The
5.8 (7.8) for all-cause and PHN-related office visits per patient, mean (SD) number of all-cause and PHN-related hospitaliza-
respectively (Table 5). The mean (SD) number of ED visits,  tions were 0.7 (2.4) and 0.4 (1.8) per year, respectively, with
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Table 3 Self-reported use of nonpharmacologic therapies for
postherpetic neuralgia among patients who participated in the
burden of illness survey (N=185)

Type of therapy Number (%) of
patients
Physical therapy 62 (33.5)
Traditional Chinese medicine 59 (31.9)
Acupuncture 56 (30.3)
Massage 29 (15.7)
Heat therapy 22 (11.9)
Exercise 19 (10.3)
Transcutaneous electrical nerve stimulation | 10 (5.4)
Chiropractor care 9 (4.9)
Yoga 3(1.6)
Spinal decompression 2 (1.1)
Attend support groups 2 (1.1)
Other (nonspecified) nondrug treatments/ 12 (6.5)
programs
No answer 31 (16.8)

Table 4 Out-of-pocket costs among patients diagnosed with
postherpetic neuralgia who participated in the burden of illness
survey (N=185)

Out-of-pocket cost category Annual cost, mean (SD)
RMB uUss

Prescription medication for PHN 8990 (18,259) | 1354 (2750)

Traditional Chinese medicine for 3734 (10,687) | 562 (1610)

PHN

Other therapy for PHN 4149 (10,056) | 625 (I1515)

Abbreviations: PHN, postherpetic neuralgia; RMB, Chinese Yuan Renminbi; SD,
standard deviation; US$, United States dollars.

mean (SD) length-of-stay of 14.9 (13.5) days among all-cause
hospitalized patients and 9.2 (9.3) days for those with PHN-
related hospitalizations (Table 5).

As shown in Table 5, the mean (SD) total all-cause
direct medical costs were estimated to be RMB 10,002
(30,114) per year (US$1507 [US$4536]) and were driven
by hospitalization costs of RMB 8781 (30,673) per year
(US$1323 [US$4620]). While ED visits had the lowest
associated costs, RMB 71 (267), the annual cost of office
visits was RMB 2808 (3434); these convert to US$11 (US
$40) and US$423 (US$517), respectively.

Discussion

As a follow-up to the recent epidemiologic study that
reported a 2.3% prevalence of PHN in China,'" the current
analysis shows that PHN is associated with a substantial
patient-reported burden and also results in frequent HRU

that from the societal perspective has financial implica-
tions for patients and the overall health care system in
China.

In the current analysis, survey respondents with PHN
reported not only pain of moderate severity and mild-to-
moderate pain interference with their daily activities, but
also a substantial impact on sleep and HRQoL. In parti-
cular, respondents reported impairment of both sleep quan-
tity and quality, with fewer hours of sleep per night than is
considered optimal. Mean scores on all subscales of the
MOS-SS, including the Sleep Problems Index, indicated
substantial sleep problems relative to normative values,
albeit the norms were for a US population®” in the absence
of available normative values for China. These sleep pro-
blems are consistent with the impact of PHN on sleep that

has been reported in other studies,® >’

including the pre-
sence of mild-to-severe insomnia symptoms,*’ and reflect
the well-recognized reciprocal relationship between pain
and sleep.*' ™

Pain and sleep are also important contributors to
HRQoL, and pain, in particular, is one of the dimensions
included in the EQ-5D-3L. Thus, it was not surprising that
the mean EQ-5D-3L health utility score, 0.65, was lower
than the norm of 0.951 that has been reported for the
Chinese population and lower than the values for age
groups that overlap with the age distribution in the current
study.** Similarly, the mean EQ-5D-3L VAS score of 60.1
is lower than the Chinese population norm of 80.4. The
lower values on both the utility score and the VAS indicate
a substantial reduction in HRQoL relative to the general
population. This difference between PHN and normative
utility values is within the range of 0.03—0.52 that has been
estimated to indicate clinical significance® and is similar
to the weighted pooled score of 0.61 for PHN that was
reported in a meta-analysis of NeP conditions.*® Although
there is also no clear consensus as to what represents
a clinically relevant difference on the EQ-5D-3L VAS,
the difference between PHN and the general population
exceeds the range of 4.3—12.1, which has been estimated
to indicate clinical relevance in different populations.*”*

Inclusion of a demographic younger than generally evalu-
ated in studies of PHN also enabled evaluation of the impact of
PHN on work productivity, since in China, the mandatory age
for retirement in women is 5055 and for men is 60.”° Among
those who were employed, there was higher work impairment
due to lost productivity on the job (presenteeism) than resulting
from absenteeism, consistent with what has been reported in
a Canadian study of patients with HZ and PHN'* as well as in
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Figure 3 Medications used by patients to treat postherpetic neuralgia.
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Abbreviations: SNRIs, serotonin-norepinephrine reuptake inhibitors; SSRI, selective serotonin reuptake inhibitors; TCAs, tricyclic antidepressants.

Table 5 Annualized health care resource utilization and costs
derived from physician from chart reviews (N=828)

Resource category All-cause PHN-
related
Patients with resource use, %
(patients with available data)
Office visits 98 (828) 95 (828)
ED visits 12.5 (647) 9.9 (666)
Hospitalizations 19.1 (698) 13.3 (699)
Annualized units of use, mean
(SD)
Office visits 9.4 (11.4) 5.8 (7.8)
ED visits 0.4 (1.3) 0.4 (1.3)
Hospitalizations 0.7 (24) 0.4 (1.8)
Length of stay among hos- 14.9 (13.5) 9.2 (9.3)
pitalized patients, days
Annualized costs, mean (SD)*
Office visits RMB 2808 (3434); NC
US$423 (US$517)
ED visits RMB 71 (267); NC
US$11 (US$40)
Hospitalizations RMB 8781 (30,673); NC
US$1323 (US$4620)
Total costs RMB 10,002 (30,114); [ NC
US$1507 (US$4536)

Note: *Unit costs were RMB 301 (US$45) for office visits, RMB 200 (US$30) for
ED visits, and RMB 12,716 (US$1915) for hospitalizations.

Abbreviations: ED, emergency department; NC, not calculated; PHN, postherpetic
neuralgia; RMB, Chinese Yuan Renminbi; US$, United States dollars; SD, standard deviation.

other common pain conditions.’"*? Overall, work was
impaired by 55.6%, resulting in annual indirect costs of
RMB 12,318 (US$4221), which has implications for not only
lost individual wages but also for an economic impact on

employers and society as a whole resulting from lost
productivity.

Survey participants also reported annual OOP costs in
excess of RMB 16,000 (US$2400), a substantial amount
considering that almost 1 in 5 participants (17.8%) had an
annual household income < RMB 48,000 (US$7230) and
almost one-third (30.2%) had an annual income RMB
48,000-120,000 (US$7230-18074). These OOP costs
exceeded mean total direct costs RMB 10,002 (US
$1507). While just over half of the OOP costs (53.2%)
were for prescription medications for PHN, the remainder
of the OOP costs were traditional Chinese medicine, acu-
puncture, and other therapies, consistent with the use of
a variety of nonpharmacologic therapies reported by the
survey participants. While further research is needed to
determine why OOP costs are higher relative to direct
medical costs, this observation may represent issues of
lack of access, where patients may self-pay for resources
rather than receiving clinical (reimbursed) care.

Physicians reported substantial use of pharmacologic
therapies among patients with PHN, and only 4.5% of
patients reviewed had no treatment recorded. These phar-
macologic treatments appeared to be consistent with
guidelines for PHN management, with the predominant
use of anticonvulsants followed by tricyclic antidepres-
sants; both classes are considered first-line treatment.>®

Office visits was the HRU category that received the most
use in terms of annual number of visits per patient. However,
total all-cause HRU costs were driven by hospitalizations,
which accounted for 87.8% of the total direct medical costs.
Although there were few hospitalizations, this resource
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category is the most costly, and length of stay among hospi-
talized patients was more than 2 weeks for all-cause and
more than 1 week (9.2 days) for PHN-related hospitaliza-
tions. The length of stay of PHN-related hospitalizations is
within the range of 8.7-14.8 days reported in other studies,
but length of stay is likely to be dependent on standard of care
and national health care setting.>*>°

Total annual direct all-cause medical costs were esti-
mated to be RMB 10,002 (US$1507) per year. Even con-
sidering that the prevalence of PHN is only 2.3%,'" this
represents a substantial economic burden on the health
care system given that the population of China is approxi-
mately 1.4 billion individuals. When also considering the
indirect costs due to lost productivity and the humanistic
burden resulting from reductions in HRQoL, PHN repre-
sents the source of a high socioeconomic burden in China
and indicates the need for developing and initiating man-
agement strategies that can reduce this burden.

Limitations

This analysis should be interpreted in consideration of
study limitations, some of which are inherent to the
study design. Since the initial identification of patients
with PHN was based on management by specialists
(dermatologists, neurologists, and pain specialists),
there may be systematic differences compared with
This
form of selection bias may have downstream effects
that
Similarly, since study sites were in Tier 1/Tier 2

those patients seen by general practitioners.

impact patient-reported burden and costs.
urban centers, external validity is a key limitation;
such urban centers reflect only a small proportion of
the population of China, and it is unclear to what
extent the selected study sites represent all Tier 1/
Tier 2 cities or generalize to Tier 3 cities and subur-
ban/rural areas. Generalizability may have been further
limited by the patient survey being conducted in
a small sample at the primary data collection site.
However, a post hoc analysis that compared survey
completers with the rest of the population found only
a small difference on one dimension of health care
resource use (office visits), and therefore it remains
unclear how different these groups may be. Another
limitation is that the use of a survey questionnaire for
collecting PROs may be susceptible to recall errors as
well as social desirability bias. It is also possible that
the burden on sleep may be overestimated, since avail-

able norms from the MOS-SS** may not necessarily

apply to the population of interest (ie, urban China) or,
given the norms were generated several years ago,
may have evolved. While costs were from tertiary
hospitals, comprehensive cost data to enable compar-
isons with costs for other types of hospitals in China
were not available. Similarly, ED costs in this analysis
may not be generalizable, since they were based on
physician consensus in the absence of an official
source. In regard to costs, another potential limitation
is that PHN-related direct medical costs were not esti-
mated; only all-cause direct medical costs were esti-
mated since these were considered relevant from
a societal perspective. Last, since the definition of
PHN used (ie pain persisting for >1 month following
healing of the HZ rash) may be different from defini-
tions used in other studies, comparisons with studies
that defined PHN using other time periods for pain
persisting after rash healing should be interpreted
judiciously.

Conclusion

Adults aged >40 years who were living with PHN in
a large urban center in China were characterized by
a burden that was not limited to pain and pain interference
with daily activities but also included poor sleep and low
HRQoL. The presence and magnitude of this burden were
generally consistent with other PHN populations. In addi-
tion, inclusion of a younger demographic, including indi-
viduals who were employed, showed that PHN results in
work impairment, with broad economic implications.
Frequent HRU with associated direct and OOP costs was
indicative of the economic burden PHN has on patients
and health care systems across China. Taken together,
indicate that PHN
a substantial patient and economic burden in China and

these results is associated with
suggests the need for more appropriate prevention and
management.

Abbreviation list

BPI, Brief Pain Inventory; ED, emergency department; EQ-
5D-3L, 5-dimension 3-level EuroQol; HRU, healthcare
resource utilization; HRQoL, health-related quality-of-life;
HZ, herpes zoster; IMMPACT, Initiative on Methods,
Measurement, and Pain Assessment in Clinical Trials; MOS-
SS, Medical Outcomes Study Sleep Scale; NC, not calcu-
lated; NeP, neuropathic pain; OOP, out-of-pocket; PHN,
postherpetic neuralgia; PRO, patient-reported outcomes;
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RMB, Chinese Yuan Renminbi; SNRIs, serotonin-norepi-
nephrine reuptake inhibitors; SSRI, selective serotonin reup-
take inhibitors; TCAs, tricyclic antidepressants; US$, US
dollars; VAS, visual analogue scale; WPAIL:SHP, Work
Productivity and Activity Impairment Questionnaire for
Specific Health Problems.
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