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ABSTRACT

Background. Large, long-term data -
bases are needed in order to provide
information on the safety and efficacy
of new agents used in the treatment of
rheumatoid arthritis (RA) and psoriatic
arthritis (PsA). These databases can
provide data which iswell beyond what
is available from industry-sponsored
investigations.

Methods. The structure, governance,
content, context and developmental plan
of the CORRONA database is describ -
ed.

Results. The CORRONA database has
grown from start up in 2002 to the
largest independent database in North
America which collects data from both
rheumatologists and patients at the
time of a clinical encounter. Data are
collected as often as every 3 monthsin
RA and every 6 months in PsA. As of
the time of this writing, the CORRONA
database consists of approximately
9,000 patients with RA and 1,000 with
PsA. Data can be used to elucidate tox -
icities found in frequencies which
would be considerably less common
than can be uncovered in industry-
sponsored investigations. In addition,
actual prescribing patterns and re -
sponses in clinical practice can be
investigated and described.
Conclusion. After 3 years of data col -
lection, the CORRONAdatabase is how
appropriately able to make significant
contributions to our understanding of
the safety, efficacy of drugs, as well as
demographic, and socioeconomic pro -
files of patients with RAand PsA. It has
evolved from a nascent database to a
mature one poised to make significant
contributions.

Introduction

The Consortium of Rheumatology Re-
searchers of North America (CORRO-
NA) was founded by a group of aca-
demic rheumatologists and began col-
lecting data in 2002. CORRONA was
designed tofill avoidin North America
as, at thetime of itsfounding, there was

S172

no database independent of the phar-
maceutical industry which collected
data in the clinic from both rheumato-
logists and patients.

There was also a perceived need to
develop a database which collected cli-
nical information from all patientsin a
practice with rheumatoid arthritis. With
the introduction of expensive new ther-
apeutic agents, it was apparent that lon-
gitudinal, long-term, ‘real world’ data
would serve the rheumatology commu-
nity well. There was also the percep-
tion that busy physicians would wel-
come a system which enabled them to
treat individuas with chronic diseases
associated with complex comorbidities
in a smart and efficient manner while
reliably tracking standard outcomes,
laboratory and imaging data as well as
toxicities. The new agents have the
potential for great individual and soci-
etal good, as well as the potential for
frightening toxicities. It was apparent
that reliance on voluntary reporting
from post-marketing surveillance to the
Food and Drug Administration (FDA),
and various long-term phase |V studies
would not be adequate to fully inform
rheumatol ogists and patients about out-
comes in this evolving clinical market-
place.

Description of the database

At the time of this writing in June
2005, CORRONA has a database con-
sisting of 8,755 patients with rheuma-
toid arthritis (RA), 955 patients with
psoriatic arthritis (PsA), and approxi-
mately 1,000 patients with a primary
diagnosis of either osteoarthritis or os-
teoporosis. A total of 83 sites are scat-
tered throughout 33 statesin the United
States (see site map, Fig. 1). A tota of
200 rheumatologists now participate.
Patients with RAor PsAare enrolled at
the time of aroutine visit at a site. Pa-
tients are then followed as often as ev-
ery 3monthsfor RA, and every 6 months
for PsA, OA, and osteoporosis (OP). At
the time of this writing the database
consists of more than 30,000 tota vis
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* Over 10,000 Patients

Fig. 1.

its, with a mean duration of follow-up
of 1.27 years. The mean time between
follow-up visits for patients in the
database is 5.7 months, with a total of
7368 patient years for patients with
rheumatoid arthritis.

Academic reports

In order for a longitudina database to
be of value, it must mature to the point
that data are meaningful. That is, the
data have to have intrinsic recognizable
value. This ‘tipping point’ occurs when
there are enough patients in the data-
base for a sufficient length of time to
enrich the datato the point of relevance
for the rheumatology community. Get-
ting to the point of meaningful datais
obviously a process which does not
occur overnight. At the end of our third
year of existence, we can now say with
some confidence that CORRONA has
reached that point. Earlier observations
from the database published in abstract
form (1-9) have recently been followed
by full-length reports (10) and severa
other data submissions to both the an-
nual meeting of The European League
Against Rheumatism (EULAR) (11-
15) and the annual meeting of the Am-
erican College of Rheumatology (16-
27). It is apparent that the data have
now been enriched and have matured to

the point of clinica relevance. It is
appropriate then that a flurry of reports
begin to emerge at thistime.

Context

It is perhaps somewhat surprising that
similar efforts have not been previously
initiated. Others have advocated the
collection of data in the clinic using
standardized forms for many years (28,
29). In addition, standardized longitu-
dina databases have emerged in Swe-
den (30) and the United Kingdom (31)
and these have already made substan-
tial contributions. The Swedish dataare
derived from a National Hedth Care
Registry, so that the data comes from a
pre-existing computer system estab-
lished by the national health care deliv-
ery system of that country. The system
in the United Kingdom is voluntary
and not universal.

It was not clear whether busy rheuma-
tologistsin the United States would vol-
untarily participate in data collection in
the clinic. These physicians were felt to
be too “flat-out busy” to voluntarily as-
sume the added task of collecting data
on forms. Thus, any system which was
based on the assumption that physi-
cians would collect data had to have
considerable built-in advantages or in-
centivesfor the clinician if it was going
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to redlistically be capable of moving
busy practitioners to change the way
they did things.

There were, however, severa historical
themes which have favorably affected
the adoption of the process. Some of
these factors were new and not previ-
ously available to favorably influence
the widespread adoption of data collec-
tion. We will briefly summarize these
themes and see how they influenced
the climate at the time in which COR-
RONA was founded in the United
States.

First, the electronic revolution of data
collection and management in the late
1990s and early part of the first decade
of the new millennium has changed the
way inwhich weall view the collection
of information. Physicians manage
multiple, complicated issues including
disease states, drugs with toxicitiesand
human beings with all their complexi-
ties. The number of variables associat-
ed with effectively managing these dis-
parate data elements was and is large
indeed. It makes agreat deal of senseto
have computer help in this complex
process. Fortunately, clinicianswho are
considering adopting the process now
have established models outside of our
discipline for information manage-
ment, as most are familiar with the ad-
vantages of computers by now.

It isin fact unimaginable that a group
of professionals with years of post-gra-
duate training would not aready rely on
computer software to help them with
the tasks of providing quality patient
care while tracking the many com-
plexities associated with the manage-
ment of disease outcomes, toxicities
and comorbidities. But, as has already
been described, most practicing rheum
atologists in the US completed their
training at a time when computers and
databases were not a part of their learn
ing experience. These individuals be-
came accustomed to making clinical
decisions from their considerable fund
of established medical judgment, or
gestalt, developed over the course of
years of practice.

It wasfrankly difficult to recognize that
there could have been “a better way” to
take care of patients. Many physicians
still cannot acknowledge that a better
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and more efficient pathway exists. Yet
it is readily apparent that the benefits
would be great if an array of clinical in-
formation were available to the treating
rheumatologist at the time of every
clinical encounter. This, combined with
the increased awareness that even the
most careful of physicians will inevi-
tably omit acritical processwhen it has
to be repeated hundreds or thousands
of times, makestheinclusion of an effi-
cient and standardized patient interac-
tion process critical in order to avoid
errors of omission.

Second, there is a need for documenta-
tion to assure that appropriate proce-
dures have been performed in order to
bill at a certain level of complexity. In
the US, certain elements of the clinical
encounter such as two vital signs, apa-
tient socia history as well as certain
critical elements of the rheumatologic
examination such as ajoint count, have
to be present in order to defensibly hill
Medicare (the US government spon-
sored system for payment of medical
expensesfor individuals over the age of
65) for what is called a “leve V" en-
counter. In the absence of a standard-
ized system for assuring the presence
of all of the necessary elements requir-
ed to hill at this level, practice income
suffers. The CORRONA forms provide
the necessary documentation for this
increased level of hilling.

Third, busy clinicians need helpin sim-
ply getting through their day. The com-
plexities of patient care and appropriate
documentation in the present highly
demanding political, economic and
social climate in the US have combined
to create increased stress for all physi-
cians, including rheumatologists. A sys-
tem which provides a focus for a clini-
cal encounter, which is time neutral,
and provides patient care and docu-
mentation benefits as described does
lessen stress. A busy rheumatologist can
complete an encounter knowing that all
of the critical elements of care have
been addressed and that documentation
has been provided. This assurance ac-
tually lessens stress while providing
increased job satisfaction. This element
of the data collection process should
not be underestimated.

Fourth, rheumatol ogists utilizing COR-

RONA can access data on the web on
al of their patients. By using their un-
ique sign-on code, a participating clini-
cian can view clinical, laboratory and
demographic data on the web. Custom-
ized analyses of individual patient data,
patients grouped in a variety of ways
(i.e., by physician or provider, gender,
age, drug prescribed, insurance type,
laboratory abnormality, radiographic
status, bone density status, etc.) is pos-
sible. This additional element of the
database gives clinicians at each site an
unprecedented analytic tool which ac-
tually goes beyond what is possible
with an electronic database. E-databas-
es are able to provide descriptive data
on many elements of disease and this
feature is of course aso found in the
CORRONA database. However, e
databases are not ableto create custom-
ized cross analyses that combine vari-
ous data elements and present themin a
customized graphic format. This addi-
tional element, which is provided by
the CORRONAdatabase, allows a lev-
el of sophisticated learning and appre-
ciation of the nature of practice patterns
that has no precedent. It can be used for
business reasons: patients on drug A do
better than patients not exposed to it;
disability, hospitalizations and orthope-
dic procedures are diminished when we
treat in this manner as documented in
our database, etc. The information can
therefore be used to defend prescribing
patterns of expensive medications,
maintaining therapeutic options with
local payers.

The information can also be used for
academic investigations: Does the com-
bination of drug B used with metho-
trexate result in better outcomes than
drug C used with methotrexate ? They
can be used to compare practice perfor-
mance and outcome measures amongst
several rheumatol ogists within the same
practice in order to determine who is
performing in a manner which actually
results in the best practice and patient
outcomes. Several parameters could be
used for this analysis including joint
counts, MHAQs, frequency of cortico-
steroid injections, laboratory parame-
ters, hospitalizations, orthopedic proce
dures, development of comorbidities,
€etc.
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Fifth, rheumatologists are paid by
CORRONA for completing both base-
line and follow-up forms. This pay-
ment can represent a significant addi-
tional source of income at atime when
other revenues are diminishing.

Sixth, many clinicians feel only partial-
ly fulfilled by the process of seeing pa-
tients. Participation in CORRONA al-
lows rheumatol ogi sts the opportunity to
contribute to the greater good by parti-
cipating in anational team effort led by
academicians within their own dis-
cipline whom they respect, and to learn
more about the diseases which they
treat. In addition, individual site partic-
ipants have the opportunity to query
the entire database annually by submit-
ting questions to the Scientific Com-
mittee of CORRONA. These submis-
sions are reviewed in a timely manner
prior to the deadline for the submission
of abstracts to the annual meeting of
The American College of Rheumatol o-
gy. They are numerically ranked by our
scientific committee for quality and, if
accepted, any member of the network
can utilize the services of the full-time
statistical support staff of CORRONA
in order to develop the data for a sub-
mission and manuscript. All of these
components of context favoring the
adoption of a web-based database are
summarized in Tablel.

Governance

CORRONAIis run by a board of direc-
tors of rheumatologists. Its governance
is entirely independent of any outside
industry influence. The board meets
monthly in a teleconference to discuss
all issues of governance. Scientific pol-

Table |. Historical and contextual reasons
favoring widespread adoption of the COR-
RONAdatabase.

1. Information management
2. Documentation for billing

3. Stress reduction from knowing that all ele-
ments of an encounter have been efficiently
covered

4. Ability to perform customized analyses on
data from an individual site

5. Payment for baseline and follow-up forms

Participation in the academic activities of the
network

o
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icy is set by the Scientific Committee
of six members which also determines
the merits of abstract submissions and
fellowship awards. An Executive Com-
mittee of five members devel ops policy
recommendations which are then
brought to a vote by the entire board
membership at the time of the monthly
meeting. A recruitment and follow-up
committee develops policy to help
rheumatologists at sites and dissemi-
nate information to CORRONA patient
participants regarding the accomplish-
ments of the database and the organiza-
tion.

Board governance is based upon the
principal of “one man, one vote”. That
is, al opinions, votes and input count
equally, without any single individual
having more ‘pull’ than anyone el se.
Board membership isfor afinite period
and new members rotate on while oth-
ers rotate off. Physician members at
CORRONA sites are eligible to be no-
'minated for participation on the board.
Individuals are chosen on the basis of
their track record of academic leader-
ship, contributions to the rheumatol ogy
community, and their potential for oth-
er organizational contributions because
of demonstrated commitment to our
goals, or unique skills which can con-
tribute to the overall success of the or-
ganization. At all times a philosophy of
inclusion in the process is adhered to
by members of the board of directors.
The governance of CORRONA does
not wish to be perceived as an “old
boys club” of privileged insiders. A
member of the board is judged annual-
ly on his or her tangible contributions,
empowering so-called ‘less visible’
members to achieve positions of influ-
ence simply by hard work.

Funding

CORRONA derives operating funds
from the pharmaceutical industry (a
group of contributors whom COR-
RONA refers to en bloc as “Pharma’).
Pharma purchases the ability to access
data from the CORRONA database.
However, Pharma is not allowed to
simply see or use raw data. Rather, the
company purchases a number of hours
of access quarterly to the CORRONA
biostatistical team. Pharma submits a

query for analysis of a particular ques-
tion, or questions. In the next step, a
member of the CORRONA Board of
Directors sees the query(ies) and deter-
minesif they are appropriate. That is, is
the database able to address the ques-
tion and is it an appropriate question?
(The possibility of Pharmato ask ques-
tions which identify competitors by
nameis limited [see below].)
Assuming that the answers to al of
these questions are affirmative, COR-
RONA's fulltime biostatistical staff be-
gins a process of back-and-forth com-
munication with the individuas in
Pharma who have submitted the query.
Analyses are then submitted and re-
fined in an iterative process until all of
the elements and components of the
submission are answered in a satisfac-
tory manner. It is through this support
from multiple pharmactucial compa
nies that CORRONA has derived work-
ing capital which could then be used to
provide legal, biostatistical, infrastruc-
tureand I'T support, while paying rheu-
matologists for completing the forms.

Rulesfor utilization of CORRONA
data by Pharma

The pharmaceutical industry is limited
in the use of CORRONA data since
individually named, patent-protected,
competitor products cannot be identi-
fied in apromotional package or publi-
cation. Pharma can however compare
their product with grouped products.
That is, anti-TNF product “A” can
compare results with products “B” and
“C" grouped together, and not individ-
ualy identified. Of course, al drugs
can be compared with any generic
agent, or group of agents in any man-
ner. Generic agents can be grouped
together with patent-protected drugs.

It wasfelt that the above policy protect-
ed CORRONA from the potentia for
inappropriate use of its data in market-
ing battles between companies. Inevi-
tably, it was felt that the credibility and
stature of the database could be com-
promised if it were used primarily for
marketing purposes.

In addition, before submitting any
CORRONA-derived report in the pub-
lic domain, Pharma partners have to
submit the report to the CORRONA
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biostatistical team for review. Thus,
there aretwo quality control stepswhich
Pharma must perform. First, they re-
ceive answers to their submitted query
from our own biostatistician without
seeing the raw data. Second, before
‘going public’ with a report, the data
must again be reviewed by the COR-
RONA biostatistical team and checked
for statistical veracity and accuracy. Fi-
nally, a member of the CORRONA
board of directors may serve as an au-
thor on any submitted academic report
or publication. (This process is not
mandatory, but is generally regarded as
a “plus’ by industry.) In this manner
CORRONAprovides additional quality
oversight on the manner in which our
data our reported to the rheumatology
community.

Futuredirections

Phar macogenomics

CORRONA is in an ided position to
serve as the database for which phar-
macogenomic data on the rheumatic di-
seases is derived. This is because the
data are not limited to either a single
drug, or even asingle disease state. The
CORRONA database has already be-
gun to examine the association be-
tween certain single nuclectide poly-
morphisms (SNPs) and disease out-
comes from our database (16-18), and
we anticipate greatly expanding these
analyses with the addition of proteomic
and biomarker measures.

One of the magor developments in
medicine in the last severa years has
been the completion of the identifica
tion of human genes in the Human
Genome Project. While many associa-
tions with rheumatic disease in general,
and rheumatoid arthritis in particular,
have been identified, the science is not
yet at the point where these analyses
can support clinical decisions regard-
ing treatment for patients. It is likely
that thousands of patients will need to
be studied in order to draw reliable
conclusions. The marriage of a large
longitudinal database such as COR-
RONA with the ahility to test SNPs,
proteomics and biomarkers will pro-
vide an unprecedented opportunity to
derive these data as new and existing
agents enter the clinic.
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Quality management

Physicians in the US are becoming
increasingly aware of the need for the
measurement of outcomes. An outcome
which can be measured and assigned a
numeric value can be tracked and has
significant potential intrinsic value.
Fortunately, validated outcome mea
sures have already been developed and
disseminated for widespread use in
clinical practice. Thus “ACR20, 50 and
70" measures are routinely quoted by
knowledgeable rheumatologists who
are familiar with the published litera-
ture regarding the use of new agents.
These outcomes can in fact be calculat-
ed from the CORRONA database as it
contains al of the elements needed to
calculate the ACR scores. However, it
is becoming widely recognized that
ACR outcome measures are inadequate
to represent change in individua pa
tients. This is because these outcomes
are binary systemsin which an individ-
ual is categorized as achieving, or not
achieving, the ACR outcome of inter-
est. As such, they miss a gradation of
responses which are in fact captured by
the DAS44 and DAS28 outcome mea-
sures. Statistically, the ACR outcomeis
treated as a categorical variable, while
the DAS is acontinuous variable.

The above consideration is offered in
the way of background, as it is likely
that a validated outcome measure such
asthe DAS28 will be used as a standar-
dized, validated, continuous variable
which can be used to track the clinical
effectiveness of new and expensive in-
terventions. Aside from the need to pro-
vide documentation for billing, and
better patient-related services, utiliza-
tion of the DA S28 from the elements of
the CORRONA database will provide
one of the key components of measure-
ment (as performed by the physician,
or physician extender, a continuous nu-
meric value can be assigned) to track
patient progress.

Some may say that it is not necessary
and it is unlikely to be required that
rheumatologists perform measure-
ments like the DAS. They may be cor-
rect now, but in the brave new world of
quality assessment and the assignment
of monetary rewards for quality (32), it
is apparent that objective, defensible

measures of outcome (such as the
DAS28; the MHAQ, which also pro-
vides anumeric value that can be track-
ed; and the utilization of an electronic
system that enables the clinician to
track and monitor avariety of toxicities
and comorbidities, receive prompts
about needed elements such as TB skin
testing, and the testing and re-testing of
bone density) will be necessary in order
to fulfill the “QC” bill. Indeed, plans
are now in place for Medicare to re-
ward physicians with such quality mea
sures by 2006 (32, 33).

Soonsored studies

One of the original stated goals of
CORRONA was to organize and spon-
sor its own studies of interventions for
rheumatic diseases. There is at present
no reliable mechanism to sponsor a
study of an intervention of a new com-
bination of existing agents to treat
patients with either RA or PsA. The
rheumatology community and patients
with rheumatic disease share clinica
research choices which are understand-
ably limited to those of the Pharmain-
dustry. This is because Pharma is the
primary sponsor of clinical research in
our discipline. Although funds for clin-
ical research are theoreticaly available
from the Nationa Institute of Health
(NIH) and the Arthritis Foundation, in
practice the former has not funded
much in the way of clinical research
and the latter does not have the funds
for large-scale investigations.

There is thus the need for an indepen-
dent entity to develop the funding and
infrastructure necessary to investigate
the potential for combinations of new
and existing agents to be used together.
Other disciplines such as oncology
have for some time been using proto-
cols designed by experienced clinicians
to determine which combination of
drugs works best. It is possible that the
new/biologic agents combined with
methotrexate are not an ideal combina-
tion if the therapeutic goal is to place
patients in remission. |f patent-protect-
ed drugs are to be prescribed and used
together in rheumatology with the goal
of achieving a safe and lasting remis-
sion, a mechanism for funding investi-
gations that is independent of Pharma
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will haveto be developed. It isthe hope
of the board of directors that COR-
RONA can supply this mechanism.
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