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C-reactive protein and serological indices of disease
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SUMMARY The concentration of C-reactive protein (CRP) in sera from 70 patients with systemic
lupus erythematosus (SLE) showed no correlation with commonly accepted laboratory indices of
disease activity. Most patients had detectable serum CRP, but in some patients CRPwas not found
despite repeated testing. This absence of a CRP response did not appear to be related to
medication. In some patients high levels of CRP were seen in the absence of infection. Measure-
ment of serum CRP in SLE is unlikely to be useful in the laboratory diagnosis of disease activity.

C-reactive protein (CRP) is a major acute-phase
reactant whose concentration may rise with tissue
inflammation or necrosis, infectious diseases, and
malignancy. CRP levels have been used to monitor
disease activity and response to therapy in a number
of rheumatic diseases, including rheumatoid arth-
ritis,' vasculitic syndromes,2 and ankylosing spon-
dylitis.3 In systemic lupus erythematosus (SLE) the
role of CRP is less clear, and there have been a
number of conflicting reports as to the incidence and
significance of elevated CRP levels. Early studies4`6
indicated that patients with SLE rarely have positive
CRP sera but that a positive result suggests superim-
posed infection. These studies used a semiquantita-
tive capillary precipitation technique to detect CRP,
and false positive results can occur in the presence of
IgM antibodies such as rheumatoid factor.7

Subsequent studies89 using radial immunodiffu-
sion10 suggested that CRP elevation in the course of
SLE is most frequently associated with exacerbations
of clinical disease activity and does not necessarily
indicate the presence of infection. Becker et al., "

using an electroimmunoassay technique to measure
CRP, found that higher concentrations were seen in
clinically active disease but that levels greater than 60
mg/l suggested intercurrent infection. All of these
papers have correlated CRP levels with clinical mani-
festation of disease activity. A number of
immunological investigations including double-
standard DNA antibodies (DNA Abs), circulating
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immune complexes (CICs), and C3 and C4 are con-
sidered to be useful in laboratory monitoring of dis-
ease activity in SLE.
The purpose of this study was to determine

whether CRP levels could be correlated with any of
these serological indices.

Patients and methods

Seventy patients fulfilling the American Rheumatol-
ogy Association criteria for the classification of SLE
were included in the study. The group consisted of
subjects of Chinese and Indian descent resident in
Singapore who attended the LE Clinic at Singapore
General Hospital. None of the patients had clinical
evidence of any infective process at the time of sampl-
ing. All patients were seen by one of us (J.B.), and
clinical details and serum samples were collected and
transported at -20°C to Adelaide, where they were
stored at this temperature until required.
CRP was measured by means of radial immunodif-

fusion.10 The diameters of precipitin rings were
measured with a magnifying (x 7) calibrated
eyepiece, and the smallest diameter ring that could be
measured confidently corresponded to a concentra-
tion of 6 ,ug/ml (6 mg/I). The CRP standard was
obtained from Behringwerke AG, West Germany,
and the anti-CRP antiserum was supplied by Dako
Immunoglobulins, Denmark. DNA Abs were
measured by the Pincus modification of the Farr
technique.'2 C3, C4 and alpha-1-antitrypsin (al AT)
were measured by a nephelometric technique with a
Technicon Autoanalyser. CICs were measured by
the fluid phase Clq binding assay."3
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Laboratory results regarded as abnormal were:
CRP>66,ugml (6 mg/l) (normal < 6 as obtained from
100 blood donors), DNA Abs >30%, C3 <55
mg/100 ml (0 55 g/l) (normal range 55-120 mg/100
ml) (0-55-1-20 g/l)), C4 <20 mg/100 ml (0-2 g/l)
(normal range 20-50 mg/100 ml) (0'2-0'5 g/l)), al
AT <0 85 mg/ml (0 85 g/l) (normal range 0 85-2-13
mg/ml (or g/l)), and CICs > 3 units.
The results were set out in 2 x 2 contingency

tables and analysed by the chi-squared test. Analysis
of DNA Abs, C3, and C4 results was performed by
the Kendall coefficient of concordance.14

Results

CRP was detectable in 55 patients. Thirteen of them
had levels greater than 6 ,uglml with a range from
6 8 ,uglml to 99 5 g/ml. The remaining 42 patients in

this group had concentrations less than 6 ,ugiml
but a visible precipitation ring. (SI conver-
sion = ,4g/ml=mg/l). DNA Abs were elevated in 42
patients. C3 was reduced in 39 patients and C4
reduced in 27 patients. al AT was in the normal
range in 50 patients and elevated in 20 patients. CICs
were elevated in 20 patients. The complete results for
patients with an elevated CRP are shown in Table 1.
Results for those patients with no detectable CRP are
shown in Table 2. In the overall group of 70 patients
there was no significant correlation between CRP
levels and DNA Abs, CICs, C3, C4, or at AT
(p>0'05, chi-squared test). By contrast there was a
highly significant correlation between elevated DNA
Abs and reduced levels of C3 and C4 (W=0 7, Ken-
dall coefficient of concordance). The correlation
between elevated CICs, elevated DNA Abs, reduced
C3, and reduced C4 was not significant.

Table 1 Summary ofserological indices in those patients with an elevated CRP

Patient CRP DNA Abs C3 C4 CICs acAAT
(,glml) (%) (gil) (gll) (units) (gil)

1 25 8 41 0-63 0 37 <3 1-74
2 7-5 36 0 40 0 25 <3 2-72
3 20 15 0-46 0-22 14 1-2
4 61-8 32 091 0-46 <3 3-42
5 19 9 97 0-20 0-17 <3 2-49
6 999 28 040 0-18 <3 393
7 12-5 17 0-20 0-20 <3 1-86
8 48 5 25 0-82 0 45 <3 2-13
9 14 34 074 037 53 1-52

10 18-5 15 0-76 039 48 3 75
11 60 85 0-32 0-24 5 3 2-62
12 6-8 24 0-60 0-31 <3 1-83
13 50 6 16 0 44 0-22 12 2-71

Si conversion: CRP Ag/ml x 1 =mg/I.

Table 2 Summary ofserological indices in those patients with no detectable CRP

Patient CRP DNA Abs C3 C4 CICs aAAT
(,LUgIml) (%) (gil) (gil) (units) (mg/ml)

14 - 94 011 05 <3 1-44
15 - 12 037 0-21 <3 1-38
16 - 48 0-89 033 <3 1-71
17 - 31 0-63 0-18 <3 2-3
18 - 14 0 53 0-29 <3 1-68
19 - 84 0-22 0-14 <3 1-44
20 - 47 047 0 15 <3 1-92
21 - 16 0-79 0-22 <3 1-92
22 - 44 0-23 009 94 1-74
23 - 47 048 017 <3 1-86
24 - 96 0-29 0-17 23 2-1
25 - 12 0-55 0-28 <3 1-08
26 - 78 0-26 0-21 3-5 2-04
27 - 66 034 09 <3 1-68
82 - 48 0 34 0-2 63 1-8

SI conversion: CRP Ag/mlx 1=mg/.
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Discussion

We have shown that CRP levels do not correlate with
commonly accepted laboratory indices of disease
activity in SLE. This is in contrast with rheumatoid
arthritis, where CRP levels correlate significantly
with clinical15 radiological"6 and serological" indices
of disease activity. The present study used the Man-
cini radial immunodiffusion technique for CRP
measurement. The results show that 42 patients had
visible precipitation rings which could not be
measured accurately because of their small diameter.
More sensitive measurement techniques not avail-
able to us such as radioimmunoassay would have
allowed quantitation of these results. Nevertheless
CRP was elevated in only 13 patients, and none had
clinical evidence of infection. Of these, 6 patients
were studied on presentation and in the absence of
any treatment and 7 were receiving corticosteroids.
Fifteen patients had no visible precipitation ring.
Further serum samples from 5 of these patients were
measured subsequently, and still no precipitation
ring was visible. Four of these patients were sampled
on presentation and without treatment, and the
remaining 11 were receiving corticosteroids. Seven
of these 11 patients had active disease both clinically
and serologically. It is known that corticosteroids do
not directly influence the CRP response unless
underlying disease activity is modified,8 and it has
been previously shown in SLE that there is no corre-
lation between CRP levels and prednisolone dose
rate.19 Our findings are in accord with these reports,
as those patients with absent CRP had both active
disease and were receiving corticosteroids at the time
of serum collection.
The absence of CRP in some patients has been

previously noted by Morrow et al.,9 and it has previ-
ously been suggested by Becker et al. that heredit-
ary effects on production of CRP in response to cer-

tain stimuli may account for this unresponsiveness. It
was further suggested by Becker et al. that, as CRP
interacts with complement, then impairment of the
acute-phase response on a genetic basis may be
important in the pathogenesis of inflammatory dis-
ease. It should be emphasised that single serum sam-

ples only were obtained from each patient, and pre-
vious reports59 have shown that serial CRP levels
from the same patient may show quite marked
fluctuations.

Although we did not attempt to examine fully the
acute-phase proteins in this study, it is of interest that
all patients had either normal or elevated a1 AT
levels. A report on serum amyloid-A protein (SAA),
another acute-phase protein, in a number of inflam-
matory diseases, including SLE, has recently been
published.20 SAA levels were found to be lower in

SLE than rheumatoid arthritis and juvenile chronic
arthritis and tended to parallel CRP concentrations
in these diseases. There are many other acute-phase
proteins, and a more comprehensive study of their
behaviour in SLE would be particularly interesting.
There was a significant correlation between ele-

vated DNA Abs, low C3, and low C4, confirming the
impression that these indices tend to parallel each
other. The lack of correlation with CICs is undoubt-
edly due to the fluid phase assay used. It is well
recognised that the solid phase Clq binding assay is
more specific for the CICs found in SLE.21

In conclusion, CRP levels do not correlate with
some of the commonly accepted indices of disease
activity in SLE and are not likely to be helpful in the
laboratory assessment of disease activity.
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