
 

PAIN MEDICINE

 

Volume 9

 

•

 

Number 3

 

•

 

2008

© American Academy of Pain Medicine 1526-2375/08/$15.00/348 348–353 doi:10.1111/j.1526-4637.2006.00196.x

 

Blackwell Publishing IncMalden, USAPMEPain Medicine1526-2375American Academy of Pain Medicine? 200693348353
Original Article

 

Burden of Persisting Herpes Zoster PainDworkin et al.

 

Reprint requests to:

 

 Robert H. Dworkin, PhD, Department
of Anesthesiology, University of Rochester School of
Medicine and Dentistry, 601 Elmwood Avenue, Box 604,
Rochester, NY 14642, USA. Tel: 585-275-3524; Fax: 585-
473-5007; E-mail: robert_dworkin@urmc.rochester.edu.

 

PRELIMINARY RESEARCH

 

Brief Research Reports

 

Health Care Expenditure Burden of Persisting Herpes Zoster Pain

 

Robert H. Dworkin, PhD,*

 

†

 

 Richard White, PhD,

 

‡

 

 Alec B. O’Connor, MD,

 

§

 

 and Kevin Hawkins, PhD

 

¶

 

Departments of *Anesthesiology, 

 

†

 

Neurology, and 

 

§

 

Medicine, University of Rochester School of Medicine and Dentistry, 

A B S T R A C T

 

Rochester, New York; 

 

‡

 

Endo Pharmaceuticals, Chadds Ford, Pennsylvania; 

 

¶

 

Thomson-Medstat, Ann Arbor, Michigan, USA

 

ABSTRACT

 

Objectives.

 

Pain can persist long after the resolution of herpes zoster, but little is known regarding
its health care costs. The objective of this study was to determine the health care expenditures
associated with persisting pain following herpes zoster by comparing expenditures for patients with
postherpetic neuralgia or subacute herpetic neuralgia with a control group without these conditions.

 

Methods.

 

Health care expenditures attributable to persisting pain in herpes zoster patients were
calculated using Thomson-Medstat’s MarketScan

 

®

 

 databases to examine commercial, Medicare, and
Medicaid claims for inpatient and outpatient services and outpatient prescription drugs.

 

Results.

 

Excess annualized costs were $4,917 for commercially insured patients, $2,696 for Medicare
patients, and $9,310 for Medicaid patients.

 

Conclusions.

 

The substantial health care costs associated with persisting pain in herpes zoster have
important public health implications given evidence that the incidence of herpes zoster is increasing
and that the population is aging in the United States. The results provide a basis for evaluating the
cost-effectiveness of existing treatments and emerging prevention strategies.
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Introduction

 

he most common complication of herpes
zoster in immunocompetent patients is pro-

longed pain, which is termed postherpetic neural-
gia (PHN). Recent research supports making a
distinction between three phases of pain—acute
pain occurring within 30 days after rash onset,
PHN (pain that persists 120 days or more after
rash onset), and subacute herpetic neuralgia (SHN;

T

 

pain that persists beyond 30 days but resolves
before the diagnosis of PHN is made) [1–3].

Patients with prolonged pain following herpes
zoster are often refractory to existing treatments,
and their use of health care resources can be sub-
stantial. However, few studies have examined these
health care expenditures, which is surprising given
that PHN may affect as many as one million peo-
ple in the United States [4]. Information about the
costs associated with prolonged pain would be
especially relevant in determining the cost-effec-
tiveness of emerging prevention strategies [5,6], in
which much larger numbers of individuals are
exposed to interventions. The objective of the cur-
rent study was to determine the health care costs
associated with prolonged pain following herpes
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zoster by comparing expenditures for patients with
SHN or PHN to a control group without these
conditions.

 

Methods

 

The data for this study came from Thomson-
Medstat’s MarketScan

 

®

 

 suite of databases. Three
separate databases were used, the Commercial
Claims and Encounters (CCAE), Medicare, and
Medicaid databases. The commercial database
contains the health care experience of several
million employees and their dependents (annu-
ally), covered under a variety of fee-for-service and
capitated health plans, including preferred pro-
vider organizations, point-of-service plans,
indemnity plans, and health maintenance organi-
zations. The Medicare database contains the
health care experience of about one million indi-
viduals with Medicare supplemental insurance
paid for by employers. Both the Medicare-covered
portion of payment (represented as coordination
of benefits amount) and the employer-paid portion
are included in this database. The Medicaid data-
base contains the pooled health care experience of
approximately 10 million Medicaid enrollees from
several geographically dispersed states. All these
databases link enrollment and medical claims for
inpatient, outpatient, and outpatient prescription
drug services for each patient.

Patients were included in the PHN/SHN
cohort if they had either a health care claim with
a primary diagnosis of PHN (ICD-10 053.12,
053.13, 053.19), or a health care claim with
primary diagnosis of shingles (ICD-10 053.9x,
053.0x, 053.10, 053.11, 053.2x, 053.7x, 053.8x)
and had received at least 30 days of analgesic med-
ication beginning within 30 days after the shingles
diagnosis. Medications considered analgesics were
those commonly used during the study period,
whether  appropriately  or  not,  in  the  treatment
of PHN and other neuropathic pain conditions,
including gabapentin, 5% lidocaine patch, opioid
analgesics, tramadol, tricyclic antidepressants,
other anticonvulsants, other antidepressants, and
benzodiazepines [7,8].

The date of the PHN or shingles diagnosis was
considered the index event. The 6 months preced-
ing the index date was the pre-period, and the
12 months after the index date was the post-period
for commercial and Medicare patients. Due to
data limitations at the time of analysis, we used a
6-month post-period for Medicaid patients. The
index date was between July 1, 2001, and Septem-

ber 30, 2003, for commercial and Medicare
patients, and between July 1, 2001, and June 30,
2002, for Medicaid patients.

Patients with any other common painful condi-
tions (arthritis and other arthropathies, cancer,
low back and spinal pain, osteoarthritis, or rheu-
matic conditions) were excluded to ensure that
analgesics administered to the patients with per-
sisting pain were not prescribed for comorbid
painful  conditions.  Patients  were  also  excluded
if they were insured under a capitated insurance
plan, not continuously enrolled from the pre-
period through the post-period, or were pregnant
during the study period. The control cohort
consisted of a 10-fold larger random sample of
patients who did not have diagnoses of PHN or
shingles but met the exclusion criteria. The index
dates for the control patients were randomly
assigned from those in the pain cohort and there-
fore had the same ranges.

The following variables were considered: age,
sex, race (available for Medicaid patients only),
urban vs rural residence, region of residence, index
year, pre-period Psychiatric Diagnostic Group
(PDG) [9], pre-period Charlson Comorbidity
Index (CCI) score [10], and, for commercial and
Medicare patients, whether insured by a tradi-
tional indemnity plan or managed care plan (both
point-of-service and preferred provider service
plans).

Total expenditures were divided into directly
PHN/SHN-related, mental health-related, and all
other. Health care claims with a primary diagnosis
of PHN or shingles, and use of analgesic medica-
tions by PHN and shingles patients and by control
group patients with other painful conditions was
categorized as PHN/SHN-related. Health care
claims with a mental health diagnosis (290.xx

 

−

 

319.xx, V61xx–V62xx, V65.42, V71.0–V71.09) or
mental health medications (therapeutic class 69,
excluding those in the analgesic list) were consid-
ered mental health-related. All other health care
claims were counted in the “other” category (e.g.,
inpatient or outpatient care billed for diagnoses
other than herpes zoster and PHN). Health care
was further categorized by type of service, includ-
ing inpatient, outpatient, emergency department,
and outpatient medications. All expenditure mea-
sures are reported in 2004 dollars.

Chi-square tests were used for analyses of
dichotomous variables and 

 

t

 

-tests were used for
continuous variables. Propensity score matching
was used to equalize measurable differences
between PHN/SHN patients and the controls.
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Table 1

 

Demographic and health status variables and health care expenditures for commercial cohort (12-month period)

 

Prior to Propensity Score Matching 
(Mean or Percentage)

Post Propensity Score Matching 
(Mean or Percentage)

PHN/SHN 
(N 

 

=

 

 1,046)
Control 
(N 

 

=

 

 10,644)

 

P

 

PHN/SHN 
(N 

 

=

 

 1,032)
Control 
(N 

 

=

 

 1,032)

 

P

 

Demographics and health status
Age (years) 53.3 39.2 0.001 53.2 53.2 0.907
Female (%) 65.8 52.6 0.001 65.6 67.2 0.890
Charlson Comorbidity Index 0.85 0.32 0.001 0.81 0.74 0.230
Count of Psychiatric Diagnosis Groups 0.27 0.11 0.001 0.25 0.15 0.001

Expenditures
PHN/SHN-related

Outpatient ER claims $39 N/A N/A $39 N/A N/A
Outpatient non-ER claims $519 N/A N/A $522 N/A N/A
Inpatient $246 N/A N/A $249 N/A N/A
Prescriptions $730 $91 $716 $161
Total PHN/SHN-related $1,534 $91 0.001 $1,526 $161 0.001

Mental health $490 $175 0.001 $417 $238 0.001
All other $8,310 $2,923 0.001 $8,111 $4,738 0.001

Total $10,334 $3,189 0.001 $10,054 $5,137 0.001

 

ER 

 

=

 

 emergency room; N/A 

 

=

 

 not available.

 

The control patients were matched according to
the predicted probability of being in the PHN/
SHN cohort on the basis of a logistic regression
analysis that controlled for patient demographics
(age, sex, insurance type, region, urban residency,
index year, and race for the Medicaid patients),
and overall comorbidities (CCI and PDG) in the
pre-period. Patients were matched via a nearest-
neighbor, within-caliber, one-to-one approach
[11]. Patients who were not matched were elimi-
nated from the sample. A second-stage regression
was performed in order to control for differences
between the PHN/SHN and control cohorts that
remained after propensity matching [12].

In order to ensure that patients who had diag-
noses of shingles accompanied by prescription of
analgesic medication but no diagnosis of PHN did
not unduly affect the results, a sensitivity analysis
was conducted by eliminating these patients and
re-estimating the model.

 

Results

 

Tables 1–3 present the demographic and expendi-
ture data for both the unmatched and matched
commercial, Medicare, and Medicaid cohorts in
order to show the impact of the propensity score
matching in generating similar groups. The num-

 

Table 2

 

Demographic and health status variables and health care expenditures for Medicare cohort (12-month period)

 

Prior to Propensity Score Matching 
(Mean or Percentage)

Post Propensity Score Matching 
(Mean or Percentage)

PHN/SHN
(N 

 

=

 

 1,811)
Control 
(N 

 

=

 

 18,215)

 

P

 

PHN/SHN
(N 

 

=

 

 1,811)
Control 
(N 

 

=

 

 1,811)

 

P

 

Demographics and health status
Age (years) 76.8 75.4 0.001 76.8 76.9 0.528
Female (%) 66.6 59.0 0.001 66.6 66.3 0.958
Charlson Comorbidity Index 1.51 1.26 0.001 1.51 1.35 0.006
Count of Psychiatric Diagnosis Groups 0.15 0.10 0.001 0.15 0.09 0.001

Expenditures
PHN/SHN-related

Outpatient ER claims $25 N/A N/A $25 N/A N/A
Outpatient non-ER claims $359 N/A N/A $359 N/A N/A
Inpatient $256 N/A N/A $256 N/A N/A
Prescriptions $767 $201 $767 $221
Total PHN/SHN-related $1,407 $201 0.001 $1,407 $221 0.001

Mental health $257 $188 0.004 $257 $184 0.010
All other $8,252 $6,735 0.001 $8,252 $6,815 0.001

Total $9,916 $7,124 0.001 $9,916 $7,220 0.001

 

ER 

 

=

 

 emergency room; N/A 

 

=

 

 not available.
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ber of PHN/SHN patients selected was 1,046 for
the commercial cohort (Table 1), 1,811 for the
Medicare cohort (Table 2), and 637 for the Med-
icaid cohort (Table 3). About two-thirds of
patients in each group were female. On average,
Medicare patients were 25 years older than the
other patients and had higher CCI scores.

The propensity score matching was successful,
with 98%, 95%, and 95% of the patients matched
and retained for the commercial, Medicare, and
Medicaid cohorts, respectively. After matching,
PDGs were significantly higher in the PHN/SHN
cohort compared with controls in the commercial
(Table 1) and Medicare (Table 2) cohorts, and the
CCI was significantly higher in the Medicare
(Table 2) and Medicaid (Table 3) cohorts. How-
ever, the magnitude of these differences was mod-
est and a second-stage regression accounting for
the differences (not reported) produced cost esti-
mates nearly identical to the post-matching esti-
mates included in the tables. All other matching
variables were similar between the PHN/SHN
cohorts and controls.

The annual excess health care expenditures
associated with persisting pain in patients with
herpes zoster compared with matched controls
was $4,917 for the commercial cohort (Table 1)
and $2,696 for the Medicare cohort (Table 2).
The annual costs for the Medicaid cohort, based
on doubling the 6-month expenditures (the first
6 months of commercial and Medicare expendi-
tures were approximately half the 12-month
expenditures), were estimated to be $9,310
(Table 3). The excess expenditures were prima-

rily categorized as PHN/SHN-related care (18–
44%) and other expenditures (53–90%), with
minimal excess costs attributable to mental
health services.

The majority of the PHN/SHN patients in the
study had a PHN diagnosis (76% of commercial,
82% of Medicare, and 72% of Medicaid patients).
When patients without a diagnosis of PHN were
excluded, the estimates of health care expenditures
remained generally similar, with decreases of 5%
for Medicaid, 12% for commercial, and 7% for
Medicare patients.

 

Discussion

 

The results indicate that the health care expen-
ditures associated with persisting pain in patients
with herpes zoster (i.e., either SHN or PHN)
range from almost $3,000 to over $9,000 per
patient over the first year, depending on whether
the patient is covered by Medicare, commercial
insurance, or Medicaid. Because the first
6 months of commercial and Medicare expen-
ditures were approximately half the 12-month
expenditures for these cohorts, the 6-month
Medicaid expenditures were used to derive the
annual estimate for the Medicaid cohort. This
annual estimate must be interpreted with caution,
however, because it is appreciably higher than the
other two and assumes that the first 6 months of
Medicaid costs accurately reflect the annual
expenditures.

This study represents the first assessment of
health care costs associated with persisting pain in

 

Table 3

 

Demographic and health status variables and health care expenditures for Medicaid cohort (6-month period)

 

Prior to Propensity Score Matching 
(Mean or Percentage)

Post Propensity Score Matching 
(Mean or Percentage) 

PHN/SHN
(N 

 

=

 

 637)
Control 
(N 

 

=

 

 6440)

 

P

 

PHN/SHN
(N 

 

=

 

 604)
Control
(N 

 

=

 

 604)

 

P

 

Demographics and health status
Age (years) 51.8 23.7 0.001 51.0 52.1 0.261
Female (%) 62.3 52.7 0.069 61.6 59.3 0.899
Charlson Comorbidity Index 1.29 0.30 0.001 1.23 0.98 0.010
Count of Psychiatric Diagnosis Groups 0.43 0.24 0.001 0.44 0.41 0.592

Expenditures
PHN/SHN-related

Outpatient ER claims $34 N/A N/A $33 N/A N/A
Outpatient non-ER claims $187 N/A N/A $181 N/A N/A
Inpatient $282 N/A N/A $315 N/A N/A
Prescriptions $493 $51 $483 $148
Total PHN/SHN-related $996 $51 0.001 $1,012 $148 0.001

Mental health $679 $618 0.624 $666 $1,042 0.090
All other $6,055 $1,366 0.001 $7,308 $3,141 0.001

Total $7,730 $2,035 0.001 $8,986 $4,331 0.001

 

ER 

 

=

 

 emergency room; N/A 

 

=

 

 not available.
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patients with herpes zoster in the United States.
An early study conducted in the United Kingdom
estimated that the lifetime cost of PHN was
approximately £770 per patient in 1992 currency
[13]. A recent prospective study, also conducted in
the United Kingdom, calculated that the average
cost of a case of herpes zoster during the first
6 months was $900 [14], but the costs in the 13.4%
of patients with persisting pain were not presented
separately. Differences between the U.S. and U.K.
health care systems, differences in study method-
ologies, and the rapid rise in health care costs over
the past decade may explain why these estimates
of health care expenditures are lower than ours.

A large percentage of the health care costs
associated with persisting pain in herpes zoster
patients consisted of expenses that were not coded
under PHN or shingles diagnoses. It is possible
that some of these costs are attributable to PHN
or SHN but that their classification in our data did
not reflect this. However, it seems likely that per-
sisting pain in patients with herpes zoster (and
perhaps other painful conditions) can be associ-
ated with substantial indirect increases in health
care utilization, for example, by reducing an indi-
vidual’s threshold for seeking evaluation or treat-
ment of other symptoms or illnesses.

Because it is likely that some patients with per-
sisting pain are not diagnosed with PHN, we
included patients with a primary diagnosis of shin-
gles who received at least 30 days of analgesic
medication beginning within 30 days after the
shingles diagnosis. This approach to identifying
patients with persisting pain may have led to erro-
neously attributing some health care costs to per-
sisting pain. However, removal of these patients in
the sensitivity analysis did not appreciably affect
the results.

We estimated only costs paid by commercial
insurance, Medicare, and Medicaid. Additional
costs, such as out-of-pocket expenses and lost pro-
ductivity, which are likely considerable, were not
examined. Furthermore, the deleterious effects of
persisting pain on overall quality of life, including
physical, emotional, and social functioning, are
also not reflected in these estimates.

The substantial health care costs associated
with persisting pain in herpes zoster have impor-
tant public health implications given evidence that
the incidence of herpes zoster is increasing [15]
and that the population is aging in the United
States.  The  results  provide  a  basis  for  evaluat-
ing the cost-effectiveness of existing treatments
[16,17] and emerging prevention strategies [5,6].
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