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Editorial

C-reactive Protein Versus Erythrocyte
Sedimentation Rate in Estimating the 
28-joint Disease Activity Score 

The management of rheumatoid arthritis (RA) has changed
radically over the last 15 years, with the introduction of new
drugs and treatment strategies and with the emergence of
new concepts of disease severity, treatment targets, and
means of evaluating treatment effects.
In particular, the necessity to evaluate disease activity

using an objective and accurate instrument has been
demonstrated. In clinical practice, the 28-joint Disease
Activity Score  (DAS28) has gained widespread use in the
monitoring of disease activity of patients with RA treated
with synthetic and biological disease modifying anti -
rheumatic drugs1. There is, however, no consensus on the
optimal DAS version to be used. DAS28-CRP (C-reactive
protein) was developed as a modification of DAS28-ESR
(erythrocyte sedimentation rate), which had also previ-
ously been developed as a modification of the original
DAS2. 
Using CRP for calculation of the DAS28 is an attractive

alternative to ESR for several reasons. First, CRP is very
sensitive to short-term changes in inflammation3. Second,
CRP is more accurate as an indicator of inflammation than
ESR, the latter being influenced by a number of unrelated
factors, such as age, sex, anemia, fibrinogen levels, hyper-
gammaglobulinemia, and rheumatoid factor3. Third, CRP
measurements are routinely used in clinical practice, and
measurements can be standardized in a central laboratory
for multicenter clinical trials.
The equations for DAS28-CRP with 3 and 4 variables

were originally defined to “give good estimations of
DAS28-ESR values on a group level”4. Currently, the same
disease activity thresholds and the same cutoff points for
European League Against Rheumatism response states
originally derived for the DAS28-ESR are also applied for
the DAS28-CRP.
Two key findings have emerged from the current liter-

ature. First, the DAS28-CRP has been validated with respect
to functional and radiographic progression, with a validation
profile similar to that based on ESR5. Second, subsequent

data analyses from large cohort databases showed that
DAS28-CRP and DAS28-ESR were well correlated, but a
strong correlation does not necessarily mean the scores
agree with each other5,6,7. In all studies, disease activity
tended to be underestimated when DAS28-CRP was
used5,6,7,8. To increase the level of agreement between the 2
DAS28 formulations, one solution would be to derive a new
set of cutoff points tailored for use with DAS28-CRP. The
development of a robust approach leading to a set of cutoff
points that can be generally applied across populations may
prove difficult, as illustrated when the different cutoff
points derived in different databases6,7,8 are applied to other
datasets.
Another solution would be the modification of the

definition/formula of the standard DAS28-CRP as proposed
by Hensor, et al9, and by Tamhane, et al in this issue of The
Journal10. Tamhane, et al analyzed the agreement between
DAS28-ESR and DAS28-CRP using various new
definitions and cutoffs suggested in the literature that had
not been examined in any of the previous studies: both these
new definitions of DAS28-CRP (Hensor’s and Tamhane’s)
improved agreement and decreased underestimation,
suggesting that a simple modification, without age-sex
adjustment, in the conversion/multiplying factor with
conventional cutoffs could be the optimal strategy to make
the DAS28-ESR and DAS28-CRP equivalent. However,
the concern is the generalizability of this transformation
across different patient groups. It may be that the
relationship between ESR and CRP differs among patients
examined in different studies. ESR is well known to be
affected by sex, age, immunoglobulin levels, rheumatoid
factor, anemia, and more; whereas CRP is less affected by
these factors. Therefore, the relationship between ESR and
CRP might differ with various factors, such as age, the ratio
of women to men, disease activity (which has an influence
on anemia), and the ratio of patients with concomitant
Sjögren syndrome, who often present hypergamma -
globulinemia. It is interesting, but unclear, whether the
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ethnic background of patients also has an influence on this
relationship. Previous studies that examined discordance
between DAS28 by ESR versus CRP have been conducted
predominantly on populations of Asians or European
whites and data on African Americans/black Africans are
lacking5,6,7,8. Differences in genetic poly morphisms that
influence CRP levels exist. However, although CRP
genotype may influence baseline CRP levels, in patients
with very active disease, no such association was
found11. It is interesting to note that results of Tamhane,
et al in African American patients with RA were in
accordance with other studies in Asiatic or white popula-
tions, with significant differences between DAS28-ESR
and DAS28-CRP, albeit with high positive correlation. It
is possible that a universal definition/formula (“one size
fits all”) may not be appropriate, and ethnicity- (or
popula tion)-specific formulae are needed. However,
Hensor’s DAS28-CRP formula developed in a white
population improved agreement in these African
American patients.
To extend the debate, if there is a large body of evidence

supporting the benefit of tight control, less is known about
which disease activity composite index should be used.
Although there are differences in classification between
these different disease activity composite indices and the
American College of Rheumatology/European League
Against Rheumatism remission definitions for RA, the
associations with functional status and joint damage
progression are highly comparable12. The choice of a
composite index is dependent on its intended use and on
personal preferences. The main limitation of the DAS28 is a
broader definition of remission than with the other indices
(and even more with DAS28-CRP)13. The need for a
laboratory test (ESR or CRP) to obtain the DAS44, DAS28,
and Simplified Disease Activity Index14 may limit the use of
these indices in everyday practice. The clinical disease
activity index, in contrast, can be obtained at any time and
in any setting15.
The choice of a composite index is also dependent on the

target. If the aim is remission, strict remission criteria carry
a higher risk of overtreatment. However, a less strict
definition may lead to residual disease activity and under-
treatment. Randomized controlled trials directly comparing
different definitions of remission or low disease activity
using different disease activity composite indices as targets
are needed.
DAS28-CRP and DAS28-ESR are not interchangeable:

results of studies using DAS28-ESR and DAS28-CRP
should not be compared, and for routine care, the same
outcome should be used consistently. There is a need for an
analysis plan involving regression-based models to obtain
the most “universal” DAS28-CRP definition on large and
diverse datasets. 
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