UTILIZATION OF HEALTH SERVICES AND PRESCRIPTION PATTERNS AMONG LUPUS
PATIENTS FOLLOWED BY PRIMARY CARE PHYSICIANS AND RHEUMATOLOGISTS

Objective: To examine the utilization of health
services and prescription patterns among
patients with systemic lupus erythematosus
(SLE) followed by primary care physicians and
rheumatologists in Puerto Rico.

Methods: The insurance claims submitted by
physicians to a health insurance company of
Puerto Rico in 2003 were examined. The
diagnosis of lupus was determined by using the
International Classification of Diseases, Ninth
Revision, code for SLE (710.0). Of 552,733
insured people, 665 SLE patients were seen by
rheumatologists, and 92 were followed by
primary care physicians. Demographic fea-
tures, selected co-morbidities, healthcare uti-
lization parameters, and prescription patterns
were examined. Fisher exact test, %> test, and
analysis of variances were used to evaluate
differences between the study groups.

Results: SLE patients followed by rheumatol-
ogists had osteopenia/osteoporosis diagnosed
more frequently than did patients followed by
primary care physicians. The frequency of high
blood pressure, diabetes mellitus, hypercho-
lesterolemia, coronary artery disease, and renal
disease was similar for both groups. Rheuma-
tologists were more likely to order erythrocyte
sedimentation rate, anti-dsDNA antibodies,
and serum complements. No differences were
observed for office or emergency room visits,
hospitalizations, and utilization of routine
laboratory tests. Rheumatologists prescribed
hydroxychloroquine more frequently than did
primary care physicians. The use of nonsteroi-
dal anti-inflammatory drugs, cyclooxygenase-2
inhibitors, glucocorticoids, azathioprine, cyclo-
phosphamide, and methotrexate was similar
for both groups.

Conclusion: Overall, the utilization of health
services and prescription patterns among SLE
patients followed by primary care physicians
and rheumatologists in Puerto Rico are
similar. However, rheumatologists ordered
SLE biomarkers of disease activity and pre-
scribed hydroxychloroquine more frequently
than did primary care physicians. (Ethn Dis.
2008;18[Suppl 2]:52-205-52-210)
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INTRODUCTION

Systemic lupus erythematosus (SLE)
is an autoimmune disease characterized
by a wide range of clinical and immu-
nologic manifestations.! Genetic, socio-
economic and environmental factors
influence the course and outcome of
lupus.>® Because of the complexity of
this disease, healthcare to SLE patients
should be provided primarily by rheu-
matologists with a multidisciplinary
team, which includes primary care
physicians and other subspecialists.

An early referral of patients with
rheumatic disorders to rheumatologists
may assist to establish a prompt diag-
nosis and therapy. Frequently, disagree-
ment occurs between primary care
physicians and rheumatologists when
diagnosing rheumatic diseases.” For
example, Gamez-Nava et al found that
41% of diagnoses made by primary care
physicians were subsequently modified
by rheumatologists.” These investigators
also showed a low concurrence for the
diagnosis of SLE. The differences of
healthcare provided by primary care
physicians and rheumatologists to SLE
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patients are not well known. Therefore,
we examined the utilization of health
services and prescription patterns
among SLE patients followed by these
groups of physicians by using a large
database from a health insurance com-
pany in Puerto Rico.

METHODS

Study Population

In 2003, 552,733 people from the
island of Puerto Rico had private
healthcare insurance (corporate or indi-
vidual) with Triple-S, Inc. (independent
license of BC/BSA). Of the insurance
claims submitted by physicians during
that year, 877 participants had a
diagnosis of SLE (code 710.0) per the
International Classification of Diseases,
Ninth Revision (ICD-9). Among SLE
patients, 665 were seen by rheumatol-
ogists, 92 by primary care physicians
(general practitioners, family physicians,
pediatricians, and internists), and 120
by both rheumatologists and primary
care physicians. For this study, we
excluded patients who were simulta-
neously followed by both groups of
physicians since we could not determine
which specific type of provider ordered
laboratory tests and drug prescriptions.

Triple-S, Inc. provides access to
>10,000 physicians and other health-
care providers throughout the island. In
2003, 67 rheumatologists and 3209
primary care physicians participated in
the providers’ network.

Variables

The Triple-S database contains in-
formation provided in insurance claims
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submitted by physicians, dentists, labo-
ratories, pharmacies, and hospitals. The
healthcare providers and locations of
services were categorized. Claims that
contained complete data were processed
by the health insurance company. Claims
with incomplete information were not
included in the database. The following
variables were examined for this study:
demographic parameters (age and sex),
selected co-morbidities, healthcare utili-
zation, and prescription patterns.

The assessment of the following co-
morbidities was done by using ICD-9
codes only: nephrotic syndrome, renal
insufficiency, cerebral vascular accident,
coronary artery disease (myocardial
infarction and angina pectoris), and
avascular necrosis. The diagnosis of the
following conditions was made by using
ICD-9 codes and/or Current Procedural
Terminology, 4th Edition (CPT-4)
codes: end-stage renal disease (diagnosis
or patients receiving hemodialysis or
peritoneal dialysis or renal transplant)
and cataracts (diagnosis or cataract
surgery). The assessment of the follow-
ing disorders was done by using the
ICD-9 codes or disease-specific phar-
macologic treatment by using the Medi-
Span Therapeutic Classification System:
hypothyroidism, hyperthyroidism, high
blood pressure, diabetes mellitus, hy-
percholesterolemia, and osteopenia/os-
teoporosis. The specific ICD-9, CPT-4,
and Medi-Span codes used for the
ascertainment of selected co-morbidities
are shown in Appendix 1.

The utilization of health services
included the number of office visits to
primary care physicians or rheumatolo-
gists, visits to the emergency room,
hospitalizations and laboratory utiliza-
tion. The laboratory tests were deter-
mined according to the CPT-4 codes.
Complete blood count (85007, 85008,
85014, 85018, 85031, or 85048) in-
cluded erythrocyte count, leukocyte
count, hemoglobin, and hematocrit.
Basic metabolic panel (80048) included
serum calcium, carbon dioxide, chlo-
ride, creatinine, urea nitrogen, glucose,
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potassium, and sodium. Comprehensive
metabolic panel (80053) contained
serum albumin, bilirubin, calcium,
carbon dioxide (bicarbonate), chloride,
creatinine, glucose, alkaline phospha-
tase, potassium, total protein, sodium,
alanine aminotransferase (ALT), aspar-
tate aminotransferase (AST), and blood
urea nitrogen (BUN). We also exam-
ined erythrocyte sedimentation rate
(ESR) (85651), urinalysis (81000,
81002, 81003, or 81005), creatinine
clearance (82575), C-reactive protein
(86140), serum complements (comple-
ment antigen [86160], complement
activity [86161], or CH50 [86162]),
anti-dsDNA antibodies (86225), and
anticardiolipin antibodies (86147).

The prescription pattern of the
following drugs was examined by using
the Medi-Span Therapeutic Classifica-
tion System: nonsteroidal anti-inflam-
matory drugs (NSAIDs), cyclooxygen-
ase-2 (COX-2) inhibitors, gluco-
corticoids, hydroxychloroquine, azathi-
oprine, cyclophosphamide, methotrex-
ate, mycophenolate mofetil, dapsone,
danazol, and cyclosporine.

Statistical Analysis

The Statistical Package of Social
Sciences (SPSS Inc., Chicago, Ill) pro-
gram was used to perform univariable
and bivariable analyses. Univariable
analyses were used to determine the
frequencies of clinical conditions,
healthcare utilization parameters, and
drug regimens among SLE patients.
Differences between SLE patients fol-
lowed by primary care physicians and
rheumatologists were analyzed with the
%* and Fisher exact tests. Analysis of
variance (ANOVA) was used to evaluate
mean differences between study groups.
Values were considered significant at
P<.05.

RESULTS

Table 1 shows the demographic

features and selected co-morbidities of
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SLE patients followed by primary care
physicians and rheumatologists in 2003.
The demographic parameters and co-
morbidities were similar except for
osteopenia/osteoporosis, which was
more common in patients seen by
rheumatologists (23.8% vs 14.1%,
P<.05). No statistically significant dif-
ferences were found for renal insuffi-
ciency, nephrotic syndrome, end-stage
renal disease, cerebrovascular accidents,
hypothyroidism, hyperthyroidism, high
blood pressure, diabetes mellitus, hy-
percholesterolemia, coronary artery dis-
ease, cataracts, and avascular necrosis.

No significant differences were
found for mean number of office visits
(1.5%1.5 vs 3.0%2.8), emergency room
visits (0 vs 0.1+0.7), and hospitaliza-
tions (0 vs 0.2%0.2) between patients
followed by primary care physicians and
rheumatologists (data not shown).

Table 2 depicts the profile of labo-
ratory tests ordered by primary care
physicians and rheumatologists. Rheu-
matologists were more likely to order
ESR (72.3% vs 59.8%, P<.05), anti-
dsDNA antibodies (32.3% vs 20.7%,
P<.05) and serum complement (45.9%
vs 30.4%, P<.01) than were primary
care physicians. No differences were
found for complete blood count, basic
metabolic panel, comprehensive meta-
bolic panel, urinalysis, creatinine clear-
ance, C-reactive protein, and anticar-
diolipin antibodies. When the mean
number of laboratory tests were evalu-
ated, rheumatologists more frequently
ordered comprehensive metabolic pan-
els (2.1+2.0 vs 1.5+1.6, P<.01), ESR
(1.9+2.1 vs 1.1%x1.2, P<.01), and
anti-dsDNA antibodies (0.7%1.4 vs
0.3%0.8, P<.05). No significant differ-
ences were found for complete blood
count, basic metabolic panel, urinalysis,
creatinine clearance, C-reactive protein,
serum complement, and anticardiolipin
antibodies.

Table 3 shows the prescription pat-
terns for SLE patients. Overall, the
prescription pattern of antirheumatic
drugs was similar for both groups.
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Table 1.

Demographic features and selected co-morbidities of SLE patients

followed by primary care physicians and rheumatologists, Puerto Rico, 2003

Primary care physicians

Rheumatologists

Features (n=92) (Nn=665)

Age, mean years (SD) 39.5 (15.0) 42.7 (12.7)
Sex, % women 94.6 92.6
Renal insufficiency, % 0 1.5
Nephrotic syndrome, % 0 .5
End-stage renal disease, % 1.1 2.1
Seizures, % 8.7 6.6
Cerebral vascular accident, % 2.2 1.4
Hypothyroidism, % 18.5 19.1
Hyperthyroidism, % 0 5
High blood pressure, % 32.6 33.2
Diabetes mellitus, % 12.0 11.7
Hypercholesterolemia, % 13.0 11.6
Coronary artery disease, % 7.6 4.9
Cataracts, % 0 .6
Osteopenia/osteoporosis, % 14.1 23.8*
Avascular necrosis, % 0 2

SLE = systemic lupus erythematosus, SD = standard deviation.

* P<.05

NSAIDs, followed by glucocorticoids
and hydroxychloroquine, were the most
frequently prescribed medications by
both groups of physicians. However,

hydroxychloroquine was prescribed
more frequently by rheumatologists
than by primary care physicians
(32.6% and 18.5%, P<<.01). The use

Table 2.

Profile of laboratory tests ordered by primary care physicians and

rheumatologists for SLE patients, Puerto Rico, 2003

Primary care physicians

Rheumatologists

Laboratory tests (n=92) (n=665)
Tests ordered at any time, %
Complete blood count 87.0 86.8
Basic metabolic panel 8.7 12.9
Comprehensive metabolic panel 76.1 79.9
Urinalysis 79.3 81.7
Creatinine clearance 15.2 20.5
Erythrocyte sedimentation rate 59.8 72.3%
C-reactive protein 12.0 17.0
Anti-dsDNA antibodies 20.7 32.3%
Serum complement 30.4 45.9t
Anticardiolipin antibodies 14.1 12.6
Average number of tests ordered, mean (SD)

Complete blood count 2.9 (4.6) 2.9 (3.3)
Basic metabolic panel 1(.5) 2 (.6)
Comprehensive metabolic panel 1.5 (1.6) 2.1 (2.0t
Urinalysis 2.0 (1.9) 2.3 (2.1)
Creatinine clearance .2 (.6) 3 (7)
Erythrocyte sedimentation rate 1.1 (1.2) 1.9 2.1t
C-reactive protein .2 (.5) 3 (.7)
Anti-dsDNA antibodies .3 (.8) 7 (1.4)%
Serum complement 2(.2) (1.1
Anticardiolipin antibodies 1(.3) 1 (.4)

SLE = systemic lupus erythematosus, SD = standard deviation.

* P<.05.
T P<.01.
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of NSAIDs, COX-2 inhibitors, gluco-
corticoids, azathioprine, cyclophospha-
mide, methotrexate, mycophenolate
mofetil, dapsone, and danazol was
comparable for both groups.

DISCUSSION

In general, we found that the
utilization of health services and pre-
scription patterns among SLE patients
followed by primary care physicians
and rheumartologists in Puerto Rico
were similar. The only differences
found were that rheumatologists or-
dered SLE biomarkers of disease activ-
ity and prescribed hydroxychloroquine
more frequently than did primary care
physicians. Office and emergency room
visits, hospitalizations, use of routine
laboratory tests, and prescriptions for
SLE drugs except for hydroxychloro-
quine were comparable for both
groups.

The American College of Rheuma-
tology Ad Hoc Committee on SLE
guidelines recommends that primary
care physicians should refer SLE pa-
tients to rheumatologists to establish
SLE diagnosis; assess disease activity and
severity; establish general management;
and manage uncontrolled disease, major
organ damage, and complications of
therapy.® Other study suggests that even
patients with mild disease should have
at least concurrent care with rheuma-
tologists, since most of these patients
will eventually require rheumatologic
interventions.® These guidelines seem to
be followed in Puerto Rico. Seventy-six
percent of the 877 SLE patients were
followed exclusively by rheumatologists,
14% of patients were followed by both
rheumatologists and primary care phy-
sicians, and only 10% were seen only by
primary care physicians. These data
suggest that rheumatologists are the
main healthcare providers for SLE
patients in Puerto Rico.

We observed that osteopenia/osteo-
porosis was diagnosed more commonly
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Table 3.
and rheumatologists, Puerto Rico, 2003

Prescription patterns for SLE patients followed by primary care physicians

Primary care physicians

Rheumatologists

(n=92) (n=665)

Drugs % %
NSAIDs 100.0 99.4
COX-2 inhibitors 43.5 36.5
Glucocorticoids 45.7 51.6
Hydroxychloroquine 18.5 32.6*
Azathioprine 3.3 8.0
Cyclophosphamide 0 1.1
Methotrexate 43 59
Mycophenolate mofetil 0 1.1
Dapsone 0 3
Danazol 0 9
Cyclosporine 0 0

SLE = systemic lupus erythematosus, NSAID = nonsteroidal anti-inflammatory drug, COX-2 = cyclooxygenase-2.

* P<.01.

in lupus patients followed by rheuma-
tologists than by primary care physi-
cians. The most likely explanation for
this observation is that rheumatologists
ordered bone mineral density measure-
ments more frequently for screening
and preventing glucocorticoid-induced
osteoporosis. This possibility is in
agreement with the findings of Curtis
et al, who found that patients seen by
rheumatologists had higher rates of
bone density measurements and treat-
ment for osteoporosis than did patients
followed by family physicians.” Unfor-
tunately, we did not examine bone
density measurements in our popula-
tion. It is unlikely, however, that the
differences observed here in osteopenia/
osteoporosis could be related to gluco-
corticoid treatment because the use of
this drug was similar for both groups.
ESR, anti-dsDNA antibodies, and
serum complements were ordered more
frequently by rheumatologists than by
primary care physicians. ESR elevation
and elevated anti-dsDNA antibodies are
strongly associated with disease activity
and damage accrual in SLE and there-
fore should be used to monitor lupus
patients.® Few studies have examined
the use of laboratory tests in the clinical
practice of rheumatologists.” In contrast
to our study, Donald and Ward found
that most (92%) rheumatologists in the
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United States use anti-dsDNA antibod-
ies and C3 levels, but not ESR, to
monitor SLE patients.” In our study,
rheumatologists more frequently or-
dered ESR (72%) than anti-dsDNA
(32%) antibodies and serum comple-
ments (46%).

We observed that rheumatologists
more frequently prescribed hydroxy-
chloroquine than did primary care
physicians. Likewise, Zink et al found
that rheumatologists prescribed antima-
larials in 36.5% of SLE patients versus
the 17.0% by nonrheumatologists.'®
However, in comparison to other stud-
ies, rheumatologists in Puerto Rico
prescribe hydroxychloroquine relatively
less frequently.lo_13 The utilization
rates of hydroxychloroquine in lupus
patients range from 36% to 67%.10°14
Generally, hydroxychloroquine is usu-
ally used for lupus patients with mild
disease.!>!® In addition, this antimalar-
ial drug has several other clinical
benefits for lupus patients.”fw‘léf19
Hydroxychloroquine decreases major
disease flares, reduces the risk of damage
accrual, decreases serum cholesterol
levels, decreases the risk of thrombotic
events, protects against osteoporosis in
patients treated with glucorticoids, and
reduces mean glucose levels in patients
with lupus." =131 Therefore, hy-

droxychloroquine is recommended for
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all lupus patients, regardless of disease
activity or severity.

The present study has some limita-
tions. First, the diagnosis of SLE was
based only on the ICD-9 code, and not
on American College of Rheumatology
classification criteria. Second, we only
included SLE patients with private
health insurance but not those under
the government healthcare program,
most of whom are below the poverty
level. Several studies have shown that
lower socioeconomic level is related to
higher morbidity and mortality in
SLE.>?° Thus, it would be very
important to examine healthcare utili-
zation and use of pharmacologic agents
in this population of patients. Third,
since the data were collected for one
particular year, we do not know if
patients seen by primary care physicians
were previously evaluated by rheuma-
tologists and guidelines regarding gen-
eral management and treatment were
already given. Finally, we could not
determine the length of time since SLE
diagnosis. Variability in disease dura-
tion could account for some differences
in services and drug utilization between
patients followed by the two types of
providers.

Despite these limitations, the re-
sults presented here have clinical
implications. Also, it highlights the
importance to access a large database
from a health insurance company in
order to identify those areas in health-
care delivery that need attention or
improvement. This study suggests that
primary care physicians should be
more aware of ordering bone mineral
density measurements, particularly for
lupus patients taking glucocorticoids.
Furthermore, it shows the importance
for both rheumatologists and primary
care physicians to consider the use of
hydroxychloroquine more frequently
in their lupus patients. Finally, prima-
ry care physicians are advised to use
ESR and anti-dsDNA antibodies more
often to monitor disease activity in
SLE patients.



Implications for Improving
Health Disparities

Optimal utilization of hydroxychlor-
oquine in lupus patients could result in a
better disease course and outcome as the
use of this immunomodulatory agent has
been associated with lower disease activ-
ity and damage accrual in SLE.'' 7131671
Similarly, a better use of SLE disease
activity biomarkers might help to iden-
tify those patients at risk of disease flares
and, hence, aid in providing prompt and
effective immunosuppressive therapy.
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Appendix 1. Ascertainment of co-morbidities in SLE patients.

Diagnosis ICD-9 code CPT-4 code Medi-Span code
Nephrotic syndrome 581.9 - -
Renal insufficiency 593.9 - -
End-stage renal disease or hemodialysis, peritoneal dialysis, 585 90935
or renal transplant 90945 -
50360
Hypothyroidism or thyroid replacement 244.9 - 28 10 00
Hyperthyroidism or antithyroid agents 242.9 - 28 30 00
High blood pressure or antihypertensive treatment 401.0-405.99 - 36 00 00
Diabetes mellitus type Il or treatment 250.00 - 27 00 00
250.02
Hypercholesterolemia or antihyperlipidemic drugs 272.0 - 39 00 00
39 40 00
Myocardial infarction 410.1-410.9 - -
Angina pectoris 411.1 - -
413.9
Cerebral vascular accident 436 - -
Osteopenia/osteoporosis or biphosphonates or calcitonin 733.00-733.09 - 30 04 20
733.90 30 04 30
Cataract or cataract surgery 366.9 66830 -
66840
66850
66852
66920
66930
66940

66983-66986

Avascular necrosis 733.40-733.49 - -

ICD-9 = International Classification of Diseases, Ninth Revision; CPT-4 = Current Procedural Terminology, 4th Edition; Medi-Span = Medi-Span Therapeutic Classification
System; SLE = systemic lupus erythematosus.
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