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ABSTRACT. Objective. To determine whether the prevalence of gout and/or clinically significant hyperuricemia

increased in a managed care population over 10 years.

Methods. The study was a descriptive analysis utilizing an administrative claims database to ascer-
tain 10-year trends in prevalence of gout and/or hyperuricemia. Prevalence rates were calculated
cross-sectionally for each year (1990-99) and expressed/compared as rates per 1000 enrollees.
Results. The prevalence of gout and/or hyperuricemia in the overall population increased by about
2 cases per 1000 enrollees over 10 years. In the > 75 year age group, rates increased from 21 per
1000 persons in 1990 to 41 per 1000 in 1999. In the 65-74 year age group, prevalence increased
from between 21 and 24 per 1000 persons in the years 1990-92 to over 31 per 1000 during the years
1997-99. Prevalence rates in younger age groups (< 65 years) stayed consistently low during the
years under study. There were sex differences in most age groups, with men having the greater
burden of disease at every time point.

Conclusion. Prevalence of gout and/or hyperuricemia in the overall study population increased
during the 10-year period. When stratified by age, there were increases in prevalence among groups
over age 65 in both sexes. Although gout prevalence increased in both sexes over the 10-year period,
men still had most of the burden of disease. In ages younger than 65, men had 4 times higher preva-
lence than women (4:1 ratio), but in the older age groups (> 65), the gender gap narrowed to 1
woman to every 3 men with gout and/or hyperuricemia (3:1 ratio). (J Rheumatol 2004;31:1582-7)

Key Indexing Terms:
EPIDEMIOLOGY GOUT

Gout is an inflammatory arthritis caused by the deposition
of monosodium urate crystals in tissues'. This condition
typically occurs after years of sustained hyperuricemia. It is
estimated to affect 5.1 million people in the United States
according to the most recent National Health and Nutrition
Examination Survey (NHANES III)>. Two important risk
factors that have been implicated in the development of
hyperuricemia and gout are obesity>* and aging. A substan-
tial increase in obesity over time was reported between the
years 1960 and 2000, according to data derived from the
NHANES surveys®®. Given this “epidemic of obesity” in
the United States®’ coupled with an ever-increasing aging

From TAP Pharmaceutical Products Inc., Lake Forest, IL; Ingenix
Pharmaceutical Services, Eden Prairie, MN, the University of Oklahoma
College of Medicine, Tulsa, OK; and the Department of Epidemiology
and Biostatistics, University of Illinois at Chicago School of Public
Health, Chicago, IL, USA.

Supported by TAP Pharmaceutical Products, Inc.

K.L. Wallace, PhD(C), TAP Pharmaceuticals and Department of
Epidemiology and Biostatistics, University of Illinois at Chicago School
of Public Health; A.A. Riedel, PhD, Ingenix Pharmaceutical Services;
N. Joseph-Ridge, MD, TAP Pharmaceutical Products Inc.; R. Wortmann,
MD, University of Oklahoma College of Medicine.

Address reprint requests to K.L. Wallace, Health Economics and
Outcomes Research, TAP Pharmaceutical Products, 675 Field Drive,
Dept. T22, Lake Forest, IL 60045. E-mail: kwalla2@uic.edu

Submitted April 14, 2003, revision accepted February 28, 2004.

MANAGED CARE

PREVALENCE

population, it has been theorized that the prevalences of
gout and hyperuricemia are also increasing®?.

The objective of our study was to determine whether the
prevalence of gout (or clinically significant hyperuricemia)
increased in a managed care population over the 10 years
under study (1990-99). This study was a descriptive
analysis providing cross-sectional prevalence estimates,
and describes gout (or clinically significant hyperuricemia)
within a managed care population. Estimates were gener-
ated from patient diagnosis codes, in order to facilitate the
analysis of year-to-year trends.

MATERIALS AND METHODS

We conducted an observational, descriptive analysis of an administrative
claims database to ascertain 10-year trends in the prevalence of gout or
clinically significant hyperuricemia in a managed care population. Data
from network plans located in various states throughout the Midwestern,
Southeastern, Western, and Northwestern United States were analyzed. All
plans are discounted fee-for-service, independent practice association
(IPA) model plans, insuring commercial enrollees. These plans provide
coverage for physician, hospital, and prescription drug services to over 4
million commercially insured members.

Dataset. Beginning with claims in 1990, the research database used for this
study contains detailed information on about 8,000,000 current and past
members in 21 network plans. The database contains demographic infor-
mation on all health plan enrollees including: date of birth, sex, zip code,
place of employment, and benefit package, as well as diagnosis and utiliza-
tion (claims) information. The data used for this analysis were: enrollment
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information, physician claims, facility claims, and pharmacy claims linked
together by a unique identifier. Medical claims or encounter data are
collected from all health care sites (inpatient hospital, outpatient hospital,
emergency room, physician’s office, surgery center, etc.) for all types of
services provided to enrollees. For each claim, up to 9 diagnoses and up to
6 procedures are coded with the International Classification of Diseases,
9th Revision (ICD-9-CM)'?. A history of outpatient pharmacy claims is
also available in the database for each member. The pharmacy claims
contain drug name, dosage form, drug strength, fill date, days of supply,
financial information, and patient and prescriber identification. Claims for
pharmacy services are coded with the National Drug Codes, and are
recorded as brand name, generic name, or therapeutic class.

Study population. To be included in the analysis, members had to be
commercially insured (no Medicare or Medicaid patients were included)
and have a medical claim with a gout diagnosis (ICD-9 code 274.xx). If a
member had a pharmacy claim for a gout or serum urate-lowering medica-
tion (allopurinol, probenicid, colchicine, or sulfinpyrazone) during a
calendar year, they were also assumed to have gout and/or clinically signif-
icant hyperuricemia during that year. Because allopurinol is often used in
the treatment of cancer, subjects with allopurinol use only (no other
gout/serum urate-lowering medication use) and a diagnosis of lymphoma
(ICD-9 codes 200.xx—203.xx), leukemia (204.xx—208.xx), or malignant
neoplasm (140.xx—199.xx) with no diagnosis code for gout were excluded
from this analysis. The 10-year study included all patients who met the
above criteria and were enrolled in one of 21 network plans between the
years of 1990 and 1999.

Data analysis. Observational and descriptive in design, this study was
intended to ascertain cross-sectional prevalence rates over time in this
population. Period prevalence rates were calculated for each individual
year under study (1990 through 1999) and were estimated based on the
number of enrollees with gout and/or clinically significant hyperuricemia
over the total number of health plan enrollees in each calendar year:

All persons meeting criteria in a given year
All persons enrolled in health plan for a given year

Period prevalence =

Prevalence rates were calculated overall, and were also stratified by sex, as
well as the following age groups: 0—17, 18—44, 45-64, 65-74, and 75+.

The denominator steadily increased from 0.5 to 4.3 million enrollees
over the 10-year period, depending on how many enrollees were in the
system in a given year. Due to the nature of the managed care population,
the incremental patients in the acquired plans (which increased the denom-
inator) were similar to those patients already in the system, as they were
obtained from the same overall managed care patient “pool.” In order to
standardize prevalence rates amid the increasing denominator, rates are
expressed in rates per 1000 persons. This standardization aids in the
comparison of prevalence rates and trends over time.

RESULTS

Study population overall. Over the 10-year period
(1990-99), annual prevalence rates of gout and/or clinically
significant hyperuricemia (according to the 21 network
plans included in the analysis) were calculated. The overall
prevalence (all ages, both sexes) increased across the 10-
year period from 2.9 per 1000 in 1990 to 5.2 per 1000 in
1999, as shown in Figure 1.

Age-specific prevalence rates. Table 1 and Figure 2 present
the overall annual prevalence per 1000 enrollees, by age
group. The overall prevalence estimates for all of the age
groups under age 65 remained relatively stable over the 10-
year period. In persons younger than 18 years, gout and/or

clinically significant hyperuricemia remained consistently
rare at approximately 0.1 per 1000 persons over the 10-year
period. In the 18—44 year age group, it was still relatively
uncommon, affecting less than 3 per 1000 persons, even at
its highest prevalence. The 45—64 age group shows higher
prevalence compared with the 18—44 age group, affecting
between 12 and 14 per 1000 persons over the 10-year
period.

Persons in the 65—74 and over 75 year age groups contin-
ually had the highest overall prevalence rates in the study. It
is also the case that in these 2 groups the prevalence of gout
and/or clinically significant hyperuricemia increased over
the 10-year period. Figure 2 shows that all trend lines for the
age groups under age 65 stay relatively stable over time, but
the 65-74 group and the over 75 age group both show
increases over the 10-year period. These 2 oldest age groups
both had prevalence estimates under 25 per 1000 in 1990,
but they quickly diverged thereafter, as the burden of disease
increased greatly in the over 75 age group and modestly in
the 65—74 age group. In the 65—74 age group the prevalence
rose steadily over time, increasing by a factor of nearly 10
per 1000 persons over the 10-year period. Specifically, esti-
mates increased from between 21 and 24 per 1000 persons
in the years 1990-92 to more than 31 per 1000 during the
years 1997-99. The over 75 age group prevalence rates were
the highest in the study, and they also increased markedly,
resulting in approximately a doubling of rates over the 10-
year period. The estimates for this group increased from
about 21 per 1000 persons in 1990 to 41 per 1000 during
1999.

Sex-specific prevalence rates. Gout and/or clinically signif-
icant hyperuricemia prevalence in both men and women
stayed relatively stable over the 10-year period for persons
under age 45 (Figures 3 and 4). Prevalence between sexes is
similar in the under 18 age group. During the childhood and
teenage years, the prevalence was less than 1 per 1000
persons in both males and females. However, in every other
subsequent age category, sex differences in prevalence rates
did exist. Among men in the 18-44 age group, there were
slight increases in rates from 3 to nearly 5 cases per 1000
persons during the 10-year period. Women 18-44 stayed
stable over the time period, with only one-quarter of the
prevalence seen in men, at an average rate of 1 per 1000
persons. In the 45-64 age group, prevalence rates stayed
stable over time and retained the 4:1 male to female ratio of
cases that was seen in the 18—44 age group.

Prevalence of gout and/or clinically significant hyper-
uricemia increased in both men and women over the 10-year
period in persons over age 65. In the 65-74 age group,
prevalence increased over the 10-year period in both sexes.
Men increased from 36 cases per 1000 in 1990 to 45 cases
per 1000 in 1999. Interestingly, prevalence among women
increased at a rate comparable to that of men in this age
group. Women increased markedly in prevalence during the
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Figure 1. Overall gout prevalence among all enrollees, 1990-99.

Table 1. Annual gout prevalence — rate per 1000 enrollees (1990-99).

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999

Age Group
0-17 0.07 0.13 0.09 0.11 0.09 0.11  0.10 0.12  0.11 0.12
18-44 072 293 236 295 2.81 2.65 263 265 278 2.85
45-64 11.96 1499 1229 1535 1497 1441 1334 1374 1443 14.20
65-74 23.71 22.19 21.11 28.11  30.29 2892 31.10 31.65 3141 31.36
75+ 20.55 26.84 31.18 41.04 4336 41.54 39.65 43.17 4233 41.28
Overall 291 4.18 3.89  5.00 4.95 482 463 486 5.16 523
50
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Figure 2. Annual gout prevalence among all enrollees by age group, 1990-99.

period under study from a rate of 9.5 cases per 1000 in 1990 1990 rate of 25 cases to 64 cases per 1000 in 1999. Women

to 15 cases per 1000 in 1999. Additionally, the ratio of male in the over 75 age group also increased in prevalence during
to female cases in the 65-74 age groups was no longer 4:1, the 10-year period, from a rate of 16 per 1000 in 1990 to 21
as in the age groups between 18 and 64, but was roughly 3:1 per 1000 in 1999, retaining the 3:1 ratio between the sexes.
during most time points. Men in the over 75 age group more Although the overall prevalence of gout and/or clinically
than doubled in prevalence over the 10-year period, from a significant hyperuricemia among women has indeed
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Figure 3. Annual gout prevalence among male enrollees by age group, 1990-99.
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Figure 4. Annual gout prevalence among female enrollees by age group, 1990-99.

increased since 1990, as presented in Figure 4, prevalence
rates among women over age 65 seem to have decreased in
the years since 1997. Men, on the other hand, according to
Figure 3, have continued to increase in prevalence. Figure 5
shows all persons in both of the highest prevalence age cate-
gories (65—74 and > 75), by sex. It is quite evident that even
though prevalence has increased in both sexes over a 10-
year period, men still make up 3 times the burden of disease
over that of women in this population (the 3:1 ratio as
described above).

DISCUSSION
This was a descriptive administrative claims analysis that
examined cross-sectional prevalence rates of gout and/or
clinically significant hyperuricemia over a 10-year period in
a managed care population. Gout is one of the most common
forms of inflammatory musculoskeletal disease, affecting an
estimated 5.1 million people in the United States alone,
according to the probability-based NHANES IIT survey?.
Over the last hundred years in the United States there has
been a shift in the burden of disease from infectious to
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chronic conditions. Reduction in childhood infections
during the 20th century led to a marked decrease in
mortality!!. Additionally, declining death rates among
middle-aged individuals over the past 30 years correspond
with falling levels of heart disease. As a result of these
medical advances, a larger proportion of the population is
living longer, and is thus affected by chronic conditions that
primarily occur at older ages'"'2. Additionally, obesity has
substantially increased over time between the years 1960
and 2000, according to data derived from the NHANES
surveys™®, and as a result of these findings, the US Surgeon
General deemed obesity to be an “epidemic’™. Since major
risk factors for the development of gout and hyperuricemia
include obesity®>* and older age, the study demonstrated that
the prevalence of gout and/or clinically significant hyper-
uricemia has been increasing over time in this population, in
tandem with the national increases in these 2 important risk
factors.

The results suggest that the prevalence in this population
has indeed increased in both sexes over age 65. Although the
overall prevalence of gout among women has been increasing
since 1990, rates among women over age 65 seem to have
decreased since 1997. Men, however, continue to show an
upward trend. It is quite evident that even though gout preva-
lence has increased in both sexes over a 10-year period, men
still represent most of the total burden of disease. In ages
younger than 65, men had 4 times more prevalence than
women (4:1 ratio), but in the older age groups (> 65), the
gender gap narrows to 3 men to every woman with gout (3:1
ratio). That gout prevalence has increased among women is
vital information for medical professionals, as gout typically
has not been a common disease among women. Our results
suggest that, among age groups under 65 years, gout preva-
lence was not increasing, but this group had very low preva-
lence rates throughout the study.

National probability surveys as well as population-based
epidemiological studies have also determined that the
overall US prevalence of gout has increased over time®!3,
Some published prevalence estimates, however, utilize self-
reported information to ascertain estimates, which are
usually higher than estimates based on physician diag-
noses>!3, Using self-reported data from the probability-
based National Health Interview Survey (NHIS) in 1992, the
estimated overall US prevalence of gout is approximately
8.4 per 1000 persons of all ages and both sexes. The esti-
mated gout prevalence rates from the NHIS increased to 9.4
per 1000 in 1996'3. Although these figures may overesti-
mate the population burden from gout by as much as
100%"3, the estimates themselves may be compared because
the method of ascertaining gout on the survey did not
change.

In a population-based study in Rochester, Minnesota,
gout incidence was found to have increased significantly
from 1977-78 to 1995-96. During the 1977-78 time period,

the incidence in this population was 45 per 100,000 persons
(95% CI 30.7-59.3). An increase over time was demon-
strated between the 2 time periods, as the incidence rate
during the 1995-96 time period was found to be 62.3 per
100,000°.

Additionally, there is information in the literature to
suggest that the increasing prevalence trend is apparent in
African and Asian countries as well'#, This increase in gout
prevalence is reported to also be coinciding with rising rates
of obesity in those areas of the world'#,

Our study had some potential limitations. Given that this
is a working (managed care) population, the number of
enrollees making up the denominator for the subjects over
age 65 is lower than among other age groups. This means
that prevalence estimates have a wider variance than among
other age groups in the study.

This study was conducted using commercially insured
managed care enrollees, and therefore the results are applic-
able only to similar managed care settings in the United
States. The health plans used in this study are fee-for-
service, independent practice association plans and have no
gate-keeper model or capitation system. The plans include
primarily employed individuals and their dependents as well
as commercially insured Medicare-eligible individuals.

The diagnosis of gout was made with an algorithm based
on administrative claims data (diagnoses and medications).
This process does not ensure that all gout patients in the
database were recorded in the analysis, or that every patient
who was deemed to be a “gout patient” actually suffered
from gout (a portion of patients identified by pharmacy
claims alone may have had asymptomatic hyperuricemia).
All possible efforts were made to minimize the error
involved with the use of the algorithm. Laboratory values
are not generally available in administrative claims data, so
biomarkers for gout (such as serum urate) were not part of
the diagnostic algorithm for this study.

Additionally, no undiagnosed gout patients (no ICD-9
code and not taking a gout medication) were included.
These algorithm-building techniques are common in admin-
istrative claims research. Additionally, administrative claims
data do not include many variables that would be useful in a
multivariate regression for gout, such as laboratories, diet,
alcohol/tobacco use, weight, or blood pressure.

While there is always a possibility that there was a detec-
tion bias operating over the 10 years under study (perhaps
physicians finding and diagnosing more gout cases over
time instead of more actual gout cases), the fact remains that
the prevalence of gout in this population, based on the algo-
rithm utilized for the case definition, has increased.

Importantly, the target population of managed care
patients was increased from 0.5 to 4.3 million enrollees
during the course of the 10-year period. This caused the
denominator for the current study to shift during the period
of time under study.
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Figure 5. Annual gout prevalence among the oldest age groups (both sexes), 1990-99.

Prior to this analysis, no descriptive epidemiology has
been published describing gout within a managed care
population. That an increase in gout and/or hyperuricemia
prevalence was observed in this population indicates the
prevalence has likely increased in high-risk and older popu-
lations as well. Given the limitations of the data, this study
can only be considered to be hypothesis-generating. Future
studies will need to measure prevalence trends of gout in
multiple populations before empirical evidence of an
increasing trend is established.
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