Should an order to ‘“monitor long-term vital signs,” including
mortality outcomes, be as routine as an order for a laboratory
test in patients with rheumatic diseases?
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ABSTRACT

Vital signs alert a health professional
to problems which may threaten pa-
tient well-being and survival. Clini-
cians are highly familiar with vital
signs for acute disease such as blood
pressure, pulse, temperature, but unfa-
miliar with vital signs for chronic dis-
ease, such as physical function, pain,
global status, exercise frequency and
smoking. Long-term vital signs should
be collected at each visit and stored in
a computer database, ideally in a flow
sheet format, as the memory of clini-
cians and patients is not reliable over
long periods. The structure of the data-
base should be identical from one site
to another, so that data may be pooled
to analyze large series of patients, par-
ticularly those with rare diseases, such
as systemic sclerosis, polymyositis,
and vasculitis. Of course, appropriate
additional information beyond simple
“long-term vital signs” from a physi-
cal examination, radiograph and labo-
ratory are needed for further accurate
assessment of prognosis and outcomes,
in both acute and chronic diseases,
and optimal information will emerge
from specialized research centers. A
common long-term vital signs data-
base would be a major advance from
current descriptive, non-quantitative
monitoring of patients with rheumatic
diseases, and would allow any rheu-
matologist to contribute to improved
knowledge and mortality outcomes of
rheumatic diseases.

Rheumatologists routinely order labo-
ratory tests in most patients to provide
quantitative, “scientific,” protocol-
driven information for diagnosis, prog-
nosis, and treatment. Laboratory test
results clarify clinical impressions and
decisions with quantitative data. Labo-
ratory tests have contributed invaluably
to the conquest of acute diseases, the
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primary achievement of 20™ century
medicine.

The discoveries of rheumatoid fac-
tor (1, 2) and anti-nuclear antibody
(ANA) (3) in the 1940s led to a hope
for pathognomonic tests for diagnosis,
prognosis, and monitoring, analogous
to hemoglobin for anemia or glucose for
diabetes. These serological discoveries
established rheumatology as a clini-
cal science and led to major advances
in therapies such as development of
biological agents. However, laboratory
tests remain limited in diagnosis and
monitoring of individual patients with
rheumatic diseases. A recent meta-anal-
ysis indicates that only 69% of people
with rheumatoid arthritis (RA) have
rheumatoid factor, and only 67% have
anti-citric citrullinated peptide (CCP)
antibodies (4). Therefore, one-third of
individual patients with RA are negative
for rheumatoid factor and anti-CCP, but
appear at this time to need treatments
that are identical to those with positive
tests. Only 1 in 100 people with posi-
tive ANA has systemic lupus erythema-
tosus (SLE) (5).

Limitations of laboratory tests in rheu-
matology have led to indices of multi-
ple measures to provide numerical data
rather than descriptive impressions to
assess and monitor patient status over
long periods, such as the systemic lu-
pus erythematosus disease activity
index (SLEDAI) (6) or Bath ankylos-
ing spondylitis disease activity index
(BASDAI) (7). All rheumatology in-
dices include patient-reported clinical
measures which add informative data
to laboratory tests. The clinical indi-
ces are excellent research tools, but
are too complex for busy clinical prac-
tice, and used infrequently outside of
research settings. Therefore, the long-
term course of most patients generally
remains depicted descriptively, rather
than numerically, severely limiting
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accuracy. Without quantitative data,
information concerning predictors of
mortality outcomes in rheumatic dis-
eases and improvements in these out-
comes remains limited — much of the
world’s literature is presented in this
Supplement.

Chronic diseases have displaced acute
diseases as the primary concern of
contemporary medical care in Western
countries. Outcomes in chronic diseas-
es are not apparent for years and some-
times decades, in contrast to outcomes
of acute diseases, which usually are
known within days, sometimes hours.
When a chronic disease is characterized
by a single “gold standard” measure, as
in hypertension and hypercholestero-
lemia, it is possible to recognize wheth-
er correction of unfavorable values im-
proves mortality outcomes. When no
single “gold standard” is available, as
in chronic rheumatic diseases, and indi-
ces are too complex for usual care, new
strategies appear needed to improve the
quality of knowledge concerning out-
comes and results of interventions.
One approach to meeting the need for
quantitative data in chronic diseases is
to include recording of “long-term vital
signs” prognostic of poor outcomes and
mortality in chronic diseases — physical
function, pain, global status, exercise
frequency and smoking — as a routine
procedure in usual care (8). All these
data can be obtained from a simple
self-report patient questionnaire, and
obtaining quantitative data is no dif-
ferent in concept from ordering a labo-
ratory test. When a physician orders a
laboratory test, several workers are mo-
bilized, to draw the blood, transport it
to a laboratory, perform the test, record
the results, and transmit the results to
the physician. Why not order mobiliza-
tion of workers to monitor long-term
outcomes, to record data, enter into a
computer, manage a database, add pe-
riodic data, and record deaths?

Patient care activities generally are re-
garded as reflecting the “practice” or
“art,” rather than the “science” of medi-
cine, although many advances in patient
care depend on laboratory science. Cer-
tain clinical activities are “scientific,”
i.e., conducted according to a standard
protocol to collect quantitative data for

each patient seen. Every person seen
in an emergency room has acute “vital
signs” of pulse, temperature and blood
pressure measured to alert health pro-
fessionals to a possible need for imme-
diate attention. Every newborn has an
APGAR score recorded, based on five
0-2 scales, which directs whether the
neonate is sent to a regular or neonatal
intensive care nursery (9, 10). Clinical
trials introduce a “scientific” approach
into clinical activities, mimicking a lab-
oratory experiment by isolating a single
variable, the test therapy (11), although
clinical trials have many limitations
based on inclusion and exclusion crite-
ria and a short time frame of 2 or fewer
years, and many others (12, 13).

“Vital signs” for chronic diseases which
predict severe long-term outcomes
such as work disability, costs and pre-
mature mortality, should be available
to every physician caring for any pa-
tient with any chronic disease..Collec-
tion of these data on a standard patient
questionnaire (8) and recording in a
standard database platform could allow
pooling of data from many sources to
advance knowledge of the natural his-
tory, responses to therapy, and predic-
tion of mortality in chronic diseases.
Many registries of patients with rheu-
matic diseases have been established in
many settings in recent years, reflecting
the concept of “a standardized database
in rheumatic diseases,” introduced by
Fries and colleagues in the 1970s (14-
18). These pioneers recognized that
similar information is collected in all
patients in usual care, but not standard-
ized to provide a common “scientific”’
database. Furthermore, large adminis-
trative databases from insurance com-
panies and pharmaceutical sources have
contributed to advances in knowledge
concerning rheumatic diseases.
Rheumatic disease registries and data-
bases have provided substantial knowl-
edge concerning mortality in rheumatic
diseases, as described in many chapters
in this Supplement. However, data in
contemporary databases are standard-
ized only within each database, although
many include much similar informa-
tion. Different database formats and ar-
chitectures limit greatly pooling of data
for robust analyses. Furthermore, most
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registries are limited to patients with
specific diagnoses or therapies, such
as biological therapies in patients with
RA, and do not include patients with
other rheumatic diseases.

The concept of a “consecutive patient
database” was introduced by Moses
(19) to overcome issues of selection
in registries, clinical trials, and other
databases, by including every patient
seen in a given setting in an outcomes
database. A consecutive patient data-
base in an identical format to monitor
“long-term vital signs” in all patients
of many participating rheumatologists
could introduce a “scientific” protocol
to clinical activities. Such a database
could advance greatly knowledge of
long-term rheumatology outcomes, in-
cluding mortality outcomes.

Several advances over the last two dec-
ades render a goal of a large simple da-
tabase for rheumatic diseases a realistic
possibility at this time:

1) The most valuable long-term vital
signs, including function, pain, glo-
bal status, exercise status, smoking
and other variables, are provided by
the patient (8, 20). Of course, data
from a physical examination, radio-
graph or laboratory test add valuable
and sometimes critical information,
to be incorporated into any rheumat-
ic disease database. However, the
basic data for a long-term database
can be obtained from patients in
busy clinical settings, more reliably
in a cost-effective manner than in-
formation from health professionals
and other sources.

2) The personal computer and software
programs allow recording of this in-
formation in a cost-effective, simple
manner.

A proposed protocol to monitor long-
term outcomes in rheumatic diseases is
not complex:

1) Standard baseline “vital signs” data
are collected from each patient on a
simple patient self-report question-
naire, completed by each patient with
any diagnosis while waiting to see the
rheumatologist, at the first visit and
each subsequent visit. Demographic
data include date of birth, sex, edu-
cation level, race, occupation, and
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work status. Clinical long-term vital
signs from the patient include physi-
cal function, pain, and global status —
the three patient-reported Core Data
Set measures for RA — as well as
exercise frequency and smoking. Of
course, each local site is free to add
data from a physician, radiograph or
other imaging study, laboratory test,
genetic test, index or any other data
for appropriate patients. However,
minimum standard “common” data
in a standard format must be avail-
able. Comparisons of patients for
whom only basic questionnaire data
are available versus patients with
more extensive data are possible and
informative — the questionnaire data
alone generally represent overall
clinical status well.

2) Consent is requested from the pa-

tient for long-term monitoring, to
learn what happens to her or him, to
improve advice and treatments giv-
en to patients in the future. Despite
reasonable privacy concerns, most
patients recognize that quantitative
prognostic information in all chronic
diseases is limited — for example, to
identify optimal therapies for differ-
ent patients. Most patients are will-
ing, if not eager, to contribute to a
database, particularly if concerns are
allayed by appropriate responses.
The authors are unaware of any vio-
lations of privacy that have resulted
from efforts of rheumatologists, or
rheumatology research programs, to
monitor long-term outcomes — and
such efforts unequivocally have
helped improve patient outcomes.

3) Enrollment should include some

type of national patient identifier.
This is automatic in Scandinavia
and other European countries and
requires a Social Security number in
the United States, which allows link-
age to a national death index, so that
this sensitive matter can be known.
The Social Security number is an
increasingly sensitive topic; again,
appropriate explanations [’in case
we lose track of you” (not “to record
your death”)] are needed.

4) The database should also include

the name, address, and telephone
number of a contact at a different

address, should the data center be
unable to reach the patient.

5) The procedure for follow-up, includ-
ing the interval for collection and
what other data to collect beyond
questionnaire data, will vary accord-
ing to local conditions, capacity of
computer programs, resources, etc.
The additional data may be deter-
mined locally, to include joint count
and other physical examination, ra-
diographic and other imaging data,
laboratory, genetic data, indices, as
noted above. The protocol should
include a method to account for all
patients every 6-12 months through a
visit, mailed questionnaire, telephone
call, or Internet.

6) Matched control subjects from the
population, according to age, sex, and
other variables, may be included.

7) Analysis of mortality from identifier
numbers may be performed at 2, 5,
and 10 years (21-23), with relatively
small amounts of work.

8) The protocol should include a pro-
cedure that is set in motion when the
rheumatology setting learns of a pa-
tient death. The procedure may in-
clude a possible condolence note to
the family, a request for a death cer-
tificate (more easily obtained than
from government agencies), again
varying with local customs, ethics
boards, and other circumstances.

Of course, limitations remain to a
proposed “long-term vital signs” con-
secutive patient database, as seen in all
“scientific” methods, including:

1) Many rheumatologists will question
whether a basic “vital signs” database
can provide sufficient information
concerning long-term outcomes of a
rheumatic disease. Basic data cannot
be as informative as more extensive
data, particularly in complex rheu-
matic diseases, with varying clinical
features. Vital signs for chronic dis-

rheumatic diseases will emerge from
comprehensive data collected and
analyzed at specialized centers, as
has always been the case. Nonethe-
less, it would appear that some basic
data in all patients would be substan-
tially better than having no quantita-
tive data other than laboratory tests in
99% of patients, as is the case at this
time. A simple vital signs database
allows any rheumatologist to con-
tribute to quantitative long-term data
regarding patients with rheumatic
diseases.

2) There are obvious privacy concerns

in the development of large databas-
es, which may be addressed with de-
identified data for any common data
center, encrypted data sent on disks
rather than over the internet, and
other strategies. Many data avail-
able on the internet are probably po-
tentially more private than a medi-
cal record, including bank accounts,
brokerage accounts, Social Security
information, etc.

3) The expenses are incremental to

those of usual care. The authors
have used elements of the proposed
protocol over several decades, and
suggest that organization of the in-
formation often saves time and costs
in clinical settings. A review of sys-
tems and recent medical history, and
flow sheets of patient questionnaire
scores, laboratory tests and medi-
cation data, developed from a one-
page multidimensional health as-
sessment questionnaire (MDHAQ)
saves time per visit with superior
documentation (8).

4) The procedure may appear to create

an unacceptable interruption of pa-
tient flow. However, completion of
a questionnaire by a patient while
waiting to see the physician adds no
time and no interference with pa-
tient flow, and can save time for the
patient and clinician at the visit.

eases are only the beginning, just as
vital signs for acute diseases (blood
pressure, pulse, temperature) are
only the beginning in an emergency
room, recovery room or other acute
care setting, to alert the clinician to
important problems. The optimal in-
formation concerning outcomes in
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Expenses associated with a consecutive
patient database are in the range of (or
less than) required for laboratory tests.
Such support could be sought from in-
surance companies, government, and
other payers — the data are usually more
informative than the simplest laborato-
ry tests, for which payment is routinely
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supported. In addition, costs might be
supported by government agencies,
foundations, pharmaceutical compa-
nies, rheumatology professional soci-
eties, and patient associations. Some
current expenditures on extensions of
clinical trials and invaluable expertise
in specialized registries and might be
mobilized and expanded to include pa-
tients with all rheumatic diseases.

An order to implement a protocol to
monitor patients for long-term out-
comes and mortality could be as rou-
tine in rheumatology as an order for an
ESR or anti-DNA test. Data would then
be available for the unusual “rare” dis-
eases such as scleroderma, polymyosi-
tis and vasculitis, for which there are
few reports. If each of 1,000 rheuma-
tologists has 3 such patients with each
diagnosis, data could be available for a
“case series” of 3,000 patients.

A “vital signs” database would ad-
vance the science of rheumatology,
and enhance provision of optimal care
to all patients. Improved information
concerning long-term outcomes of all
rheumatic diseases would appear an
intellectual and ethical responsibility
of all rheumatologists, now that imple-
mentation of this goal is feasible for the
rheumatology community.
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