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The critical study about the correlation
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and seromucoid level in serum with parameters of disease activity
in seropositive and seronegative rheumatoid arthritis patients
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Summary

Rheumatoid arthritis (RA) is a complex disease with genetic
predisposition, closely related to autoimmunity and inflammation.
Tumour necrosis factor alpha (TNF) plays an important role in
both inflammatory and joint destructive pathways in RA. The aim
of the study was to assess a possible correlation between RA
disease activity and the level of TNF, CRP and seromucoid in
serum in seropositive and seronegative RA patients in
comparison to knee osteoarthritis (OA) patients. Blood from 30
seropositive RA patients (Group l), 30 seronegative RA patients
(Group 1) and from 30 patients with OA (Group IIl) who
constituted the control group was collected. Serum TNF-alpha
level was determined using an inhibition enzyme-linked
immunosorbent assay (ELISA). The average level of TNF in serum in
group | was 4.85+2.65 pg/ml, in group Il it was 1.4+0.56 pg/ml and
in group Il it was 0.85+0.36 pg/ml. TNF-alpha was below 10 pg/ml
in 97% of seropositive RA patients and in 93% of both
seronegative RA patients and OA patients. Two patients with the
higest levels of TNF in serum belonged to group |. They were in
stage IV of the disease according to Larsen-Dale. In both groups of

Streszczenie

Reumatoidalne zapalenie stawdw (RZS) jest ztozong chorobg z pre-
dyspozycja genetyczna, Scisle zwigzang z procesami autoimmuno-
logicznymi i zapaleniem. Czynnik martwicy nowotworu alfa (TNF)
odgrywa wazng role zarébwno w zapaleniu, jak i destrukcji stawow
w RZS. Celem pracy byta ocena prawdopodobnej korelacji pomiedzy
aktywnoscia choroby a stezeniem w surowicy TNF u chorych na su-
rowiczo dodatnie i surowiczo ujemne RZS w poréwnaniu z chorymi
na chorobe zwyrodnieniowg kolan (OA). Krew zostata pobrana
od 30 chorych na surowiczo dodatnie RZS (grupa [), 30 chorych
na surowiczo ujemne RZS (grupa Il) i od 30 chorych na chorobe zwy-
rodnieniowg kolan (OA) (grupa Ill), ktérzy tworzyli grupe kontrolna.
Stezenie TNF-alfa zostato oznaczone za pomoca metody ELISA.
Srednie stezenie TNF w surowicy w grupie | wynosito 4,85+2,65
pg/ml, w grupie Il = 1,4+0,56 pg/mliw grupie Ill - 0,85+0,36 pg/ml.
TNF-alfa ponizej 10 pg/ml stwierdzono u 97% chorych na surowiczo
dodatne RZS i u 93% chorych na surowiczo ujemne RZS oraz OA.
Dwoch pacjentdw z najwyzszymi stezeniami TNF (56,11 59,1 pg/ml)
znajdowato sie w | grupie i byli w IV okresie choroby wg Larsena.
W obydwu grupach RZS stwierdzono statystycznie wieksze steze-
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RA patients we found significantly higher (p<0.05) levels of CRP
(means +SEM-CRP: G | - 21.3+4.0 ml/|, G Il — 18.8+4.0 ml/|, G Ill -
4.1+1.4 ml/|) and seromucoid (G | - 135.8+6.6 mg/d|, G Il - 127.8+7.8
mg/dl, G Ill = 77.28+6.3 mg/dl). A correlation was observed
between CRP levels and duration of morning stiffness (r=0.40 for
G 1), DAS 28 (r=0.42 for G I1), ESR (r=0.58 for G I1), alpha-1 globulin
(r=0.54 for G ) and gamma globulin (r= 0.89 for G IlI) as well as
between seromucoid levels and duration of morning stiffness
(r=0.42 for G I1), DAS 28 (r=0.42 for G II), ESR (r=0.64 for G II). RA
patients treated aggressively had low levels of TNF in serum in
our study. Inflammation parameters such as CRP and seromucoid
correlated with disease activity.

Introduction

Rheumatoid arthritis (RA) is a complex disease with
genetic predisposition closely related to autoimmunity and
inflammation. Over the past 10 years our knowledge of
the pathogenesis of RA especially concerning the role of
cytokines has expanded substantially. Cytokines are
polypeptide mediators that form a complex network of
regulatory factors in systemic immune and inflammatory
reactions and cellular responses at the site of tissue injury.
A variety of mediators with proinflammatory properties
[interleukin (IL-1), tumour necrosis factor alpha (TNF-a), IL-
8, IL-6, granulocyte-macrophage colony-stimulating factor
(GM-CSF), platelet-activating factor (PAF)] or anti-
inflammatory properties [IL-10 and transforming growth
factor B (TGF-B)] are overproduced in RA. TNF-a is of major
importance in RA pathogenesis, playing an important role
in both inflammatory and joint destructive pathways in RA
[1-3]. TNF-a is a pleiotropic cytokine, overproduced in
rheumatoid joints primarily by macrophages. It has a
potential pathogenetic role in the formation of pannus
and in joint damage. It increases synoviocyte proliferation
and triggers a cascade of secondary mediators involved in
the recruitment of inflammatory cells, neo-angiogenesis
and the process of joint destruction [4].

The aim of this study is to assess a possible correlation
between RA disease activity and tissue damage index and
the levels of TNF, CRP and seromucoid in serum in
seropositive and seronegative RA patients in comparison
to OA patients.

Materials
Characteristic of patients with RA and OA

60 patients attending the Rheumatology Outpatient
Department of the Central Clinical Hospital MSWIA in
Warsaw with definite or classic RA according to American
Rheumatism Association (ARA) criteria [5] and 30
outpatients with knee osteoarthrosis diagnosed according
to ARA criteria [6] were included in the study. Waaler-Rose
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nie CRP (Srednio *SEM-CRP: grupa | — 21,3%4,0 ml/|, gru-
pa Il - 18,8+4,0 ml/|, grupa Ill — 4,1£1,4 ml/l) i seromukoidu (grupa |
—135,8+6,6 mg/d|, grupa Il - 127,8+7,8 mg/d|, grupa Ill - 77,28+6,3
mg/dl). Znaleziono korelacje pomiedzy stezeniem CRP i dtugoscia
trwania sztywnosci porannej (r=0,40 dla grupy II), DAS 28 (r=0,42
dla grupy 1), OB (r=0,58 dla grupy Il), poziomem alfa 1 globulin
(r=0,54 dla grupy |) i gamma globulin (r=0,89 dla grupy Il), jak réw-
niez pomiedzy stezeniem seromukoidu i czasem trwania sztywno-
Sci porannej (r=0,42 dla grupy I1), DAS 28 (r=0,42 dla grupy II), OB
(r=0,64 dla grupy II). Chorzy na RZS leczeni agresywnie mieli w su-
rowicy nizsze stezenie TNF Parametry zapalenia, takie jak CRP i se-
romukoid, korelowaty z aktywnoscia choroby.

titre was over 8 in 30 patients (seropositive patients —
group ) and below 8 in 30 patients (seronegatives — group
I). Groups | and Il included only patients whose X-rays
showed destructive joint changes in hands and/or feet of
Il or higher stage according to Steinbrocker [7]. Patients
with knee osteoarthrosis formed control group Il All
patients gave written consent and approved the research.
The study was approved by the local Research Ethics
Committee.

The RA seropositive group (group I) consisted of 24
women (80%) and 6 men (20%), aged from 41 years to 81
years (average 61.4+10.6 years). The RA seronegative
group (group Il) comprised 25 women (83%) and 5 men
(17%), aged from 23 years to 83 years (average 57.1+16.5
years).

There were 25 women (83%) and 5 men (17%), aged
from 41 years to 78 years (average 65.6+11.4 years) in the
control group (group Ill). The duration of disease in group |
was between 2 and 33 years (average 15.9+9.2 years), in
group Il between 1 and 40 years (average 9.2+8.2 years),
and in group Il between 2 and 18 years (average 7.3+3.9
years). Twelve patients from the control group had bilateral
and 18 unilateral knee osteoarthritis. Demographic and
laboratory data concerning the above groups are shown in
Table I

Virtually all of the RA patients were taking nonsteroidal
anti-inflammatory drugs (NSAIDs). In the seropositive-RA
group 16 were taking methotrexate, 7 sulphasalazine,
5 antimalarials, 1 cyclosporine and 1 gold salt. Twenty-six
(86.7%) patients were treated with low-dose prednisolo-
ne. In the seronegative-RA group 10 patients were taking
methotrexate, 5 sulphasalazine, 11 antimalarials, 2 aza-
thioprine and 2 gold salt. Twenty-four (80%) patients were
treated with low-dose prednisolone.

Seronegative patients were significantly younger than
patients in the control group (p<0.05), while the duration
of disease in seropositive patients was significantly longer
than in the two other groups (p<0.001).

The stage of disease progression according to
Steinbrocker was dependent on the group (p<0.05). In
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Table 1. Characteristics of examined patients and their laboratory parameters
Tabela I. Charakterystyka badanych chorych i ich parametréw laboratoryjnych

Group | Group Il Group Il
(RA seropositive) (RA seronegative) (control)
Sex —female (n,%) 24 (80%) 25 (83%) 25 (83%)
Patients age 61.4+10.6 57.1£16.5 65.6+11.4
median 60.5 median 56.0 median 70.0
min. 41 max. 81 min.23 max. 83 min. 41 max. 78
Disease duration 15.949.2 9.248.2 7.3+3.9
median 15.0 median 7.0 median 6.0
min. 2 max. 33 min. 1 max. 40 min. 2 max. 18
ESR [mm/h] 43.4+23.8 36.1+4.4 14.8+2.6
CRP [mg/l] 21.3+4.0 18.8+4.0 4.1+1.4
Seromucoid [mg/dl] 135.8+6.6 127.8+7.8 77.2+6.3
Haemoglobin [g/l] 12.6+0.2 12.7+0.3 13.6+0.2
Erythrocytes [T/1] 4.21+0.37 4.4+0.09 4.53+0.06
Leucocytes [G/1] 7.84+0.46 7.38+0.3 6.06+0.28
Platelets [G/] 278+15 285+14 223+11
Albumin [%] 49.4+1.4 50.4+1.0 57.5+2.0

group | (seropositive) more patients were in stage IV (16
patients = 53.3%), whereas in group Il (seronegative) more
were in stages Il and Il (respectively 4 and 20 patients, ie.
13.3% and 67%). Similarly, the average stage of disease
according to Larsen-Dale [8] in the seropositive group was
higher than in the seronegative one. However, the average
number of painful and swollen joints and the duration of
morning stiffness were the same in both groups and
respectively: 4-22, average 12.5+4.3 and 2-11, average
5.242.0 in group |; and 3-18, average 11.5+4.3 and 1-9,
average 5.3+2.3 in group Il (Table I1). In the control group
both the number of painful and the number of swollen
joints were statistically lower (8.1£4.2 and 0.3£0.7).

The blood was collected from 60 RA and 30 OA
patients. Blood samples were collected into tubes without
additives. The blood was allowed to clot for 2 h at room
temperature and then was centrifuged and stored at -
80°C.

Methods

The DAS 28 [9], and VAS [10] scales were applied for
evaluation of disease activity.

TNF alfa measurements

Serum TNF-alpha level was determined using an
inhibition enzyme-linked immunosorbent assay (ELISA) [11].

Other analyses

The following data were estimated in all patients:
erythrocyte sedimentation rate (ESR) according to
Westergren, morphology of peripheral blood, level of
total protein and its fractions in serum, seromucoid,
C-reactive protein (CRP) alkaline phosphatase, electroly-
tes (Ca, P) and serum TNF-alpha level. In RA patients the
presence of IgM rheumatoid factor was discovered
using Waaler-Rose’s test, with over 8 as a positive
result.

Radiographic method

All OA patients were examined by performing
standing posteroanterior radiographs of both knee joints
in semiflexion with fluoroscopic guidance and with
almost all load on the examined leg.

All RA patients were examined via radiographs of
both hands and feet joints.

Statistical calculations

Statistical analyses were done with statistical
package SPSS/PC+. The following tests were applied:
1. A value for an average quantitative variable was

assessed on the basis of Student’s t-test — ANOVA
(normal distribution) and Mann-Whitney test
(abnormal distribution) [12].
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Table II. Evaluation of joint destruction (disease stage according to Steinbrocker, Larsen) and degree of disease
activity (number of painful and swollen joints, duration of morning stiffnes) in examined RA patients

Tabela Il. Ocena uszkodzenia stawéw (okres choroby wg kryteriow Steinbrockera i Larsena) i stopnie aktyw-
nosci choroby (liczba bolesnych i obrzeknietych stawéw, dtugosc trwania sztywnosci porannej) w badaniach

chorych na RZS

Examined parameters Group | Group Il P
RA stages according to Steinbrocker I 0 4 (13.3%) <0.05
I 14 (46.7%) 20 (66.7%)
I\ 16 (53.3%) 6 (20%)
RA stages according to Larsen-Dale I 0 6 (20%) <0.005
I 14 (46.7%) 18 (60%)
% 16 (53.3%) 6 (20%)
Number of painful joints 12.5+4.3 11.5+4.3 NS
min. 4 max. 22 min. 3 max. 18
Number of swollen joints 5.2+2.0 5.3+2.3 NS
min: 2 max: 11 min: 1 max: 9
Morning stiffnes (hours) 1.78+0.22 1.25+0.17 NS
min. 0.5 max. 5 min. 0.5 max. 4

2. Correlations were sought using Pearson’s or Spearman’s
correlation coefficient [12]. The overall significance level
for statistical analysis was 5% (two-sided) [12].

Results

In both RA groups ESR, CRP and seromucoid levels were
significantly higher than in the control group (p<0.001)
(Table 1). However, the levels of examined parameters of
disease activity were similar in both RA groups.

Table Il presents the analysis of TNF-alpha concen-
tration in serum of the examined groups. As the grade of
concentration of TNF-alpha differs from normal, except
the average value and standard error, median and

minimal and maximal values were presented, and
statistical significances were also tested by median test.

Low TNF-alpha concentrations (up to 1 pg/ml) were
observed in groups |, Il and Ill respectively in 23 (77%),
24 (80%) and 27 (90%) patients, average levels (over 1
to 10 pg/ml) in 5 (17%), 5 (17%) and 2 (7%), and higher
concentrations (over 10 pg/ml) in 2 (7%), 1 (3.5%) and 1
(3.5%).

The evaluation of physical activity was made on the
visual analogue scale (VAS) (Table IV). No significant
differences between groups were found.

Table | shows compared values of blood morphology.
In the seropositive RA group significantly lower average
values of haemoglobin (p<0.0005) and erythrocytes

Table llI. Analysis of TNF-alpha concentration in serum in examined groups
Tabela lll. Analiza stezenia TNF-alfa w surowicy chorych w badanych grupach

Parameter Group | Group Il Group Il ANOVA
TNF-alpha [pg/ml] 4.85+2.65 median: 0.4 1.4+0.56 median: 0.4 0.85+0.36 median: 0.4 NS
min. 0.40 max. 59.1 min. 0.40 max. 14.7 min. 0.40 max. 10.18
Table IV. Visual analogue scale of pain (VAS) in examined groups
Tabela IV. Wizualna analogowa skala bélu (VAS) w badanych grupach
Parameter Group | Group 11 Group Il (C) ANOVA
VAS [mm] 54.0+2.7 44.7+2.9 46.3+3.4 NS

Reumatologia 2006; 44/4
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Table V. Pearson’s correlation coefficients between CRP level and factors of disease activity in seropositive
and seronegative patients and patients from the control group

Tabela V. Wspdtczynniki korelacji Pearsona stezenia CRP z parametrami aktywnosci choroby u surowiczo
dodatnich i surowiczo ujemnych chorych na RZS i chorych z grupy kontrolnej

Parameter Group | Group Il Control group
Age 0.01 0.03 0.23
Disease duration -0.32 0.60 (<0.0005) -0.13
Number of painful joints 0.21 0.06 0.04
Number of swollen joints -0.19 0.15 0.01
Morning stiffness 0.15 0.48 (0.01) -0.08
DAS 28 0.08 0.42 (0.05) -

VAS 0.09 0.25 0.00
ESR 0.18 0.64 (0.0001) 0.56 (0.01)
Seromucoid -0.04 0.69 (0.0001) 0.76 (0.0001)
Alpha 1 globulin 0.54 (<0.05) 0.39 -0.14
Alpha 2 globulin -0.02 0.49 -0.14
Beta globulin -0.42 -0.02 -0.48
Gamma globulin -0.07 0.30 0.89 (0.05)

(p<0.05) in comparison with the control group were
found. However, the average values of leucocytes and
platelets were significantly higher (p<0.005). Analogical
changes, except the number of erythrocytes, were
observed in seronegative RA patients (significantly lower
haemoglobin, significantly higher leucocytes and platelet
value in comparison with the control group. This is
presented in Table . Moreover the average albumin
values in both RA groups were significantly lower
(p<0.01) than in the control group (Table I). There were no
statistically significant differences between groups in
values of bilirubine, AspAT, AIAT, urea, creatinine, alkaline
phosphatase, or glucose.

We examined correlation factors between CRP
concentrations and factors that evaluated the degree of
disease activity (Table V). In the seropositive group only
one positive correlation was found — between CRP and
alpha-1 globulin. More correlations of this type were
found in the seronegative group, which were also
stronger (higher correlation factors). Apart from positive
CRP correlation with disease duration and ESR value, we
also observed correlation with the following parameters:
morning stiffness, DAS 28 indicators, seromucoid
concentration (all positive).

Then we examined correlation factors between
seromucoid concentration and factors evaluating disease

activity (Table VI). In the RA seropositive group no
correlation was found between parameters presented in
the table with seromucoid concentration. However, in the
RA seronegative group there was correlation of seromu-
coid concentration with disease duration, ESR value,
morning stiffness, pain intensity on visual analogue scale
(VAS) and DAS 28 factor. In group Il all factors were
positive and between 0.36 (the lowest correlation for DAS
28) and 0.66 (the highest correlation for disease
duration).

The analysis of TNF concentration and disease
activity (Table VII) shows no correlation between these
values. In our study there was no correlation between
TNF-alpha level and kind of treatment (Table VIII).

Discussion

Many authors emphasize the essential role of TNF-
alpha in RA, as well as its influence on the course and
severity of disease [1-4, 13, 14]. In our study we have
tried to show a correlation between evaluation of
disease activity and the levels of TNF-alpha, CRP and
seromucoid in serum of RA patients.

Important clinical tests in evaluation of disease
prognosis are parameters of disease activity such as
DAS 28, VAS, age and sex. Levels of TNF-alpha, CRP,
seromucoid, haemoglobin and alpha-2 globulins are the
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Table VI. Pearson’s correlation coefficients between seromucoid level and factors of disease activity in
seropositive, seronegative RA patients and patients from control groups
Tabela VI. Wspotczynniki korelacji Pearsona stezenia seromukoidu z parametrami aktywnosci choroby

u surowiczo dodatnich i surowiczo ujemnych chorych na RZS i chorych z grupy kontrolnej

Parameter Group | Group Il Control group
Age 0.08 0.30 0.11
Disease duration -0.33 0.66 (<0.0001) -0.06
Number of painful joints 0.19 -0.18 0.23
Number of swollen joints -0.08 0.29 0.27
Morning stiffness 0.20 0.42 (<0.05) -0.12
DAS 28 0.06 0.36 (<0.05)

VAS 0.10 0.42 (0.05) -0,03
ESR 017 0.58 (<0.0001) 0.59 (<0.01)
Alpha-1 globulin 0.40 -0.02 -0.01
Alpha-2 globulin 0.19 0.28 -0.24
Beta globulin 0.26 0.26 -0.44
Gamma globulin 0.13 0.32 0.85 (<0.05)

Table VII. Spearman’s correlation coefficients between TNF-alpha level and factors of disease activity in
seropositive and seronegative RA patients and patients from control group
Tabela VII. Wspotczynniki korelacji Spearmana stezenia TNF-alfa z parametrami aktywnosci choroby

u surowiczo dodatnich i surowiczo ujemnych chorych na RZS i chorych z grupy kontrolnej

Parameter Group | Group Il Control group
Age 0.01 -0.19 0.16
Disease duration -0.24 0.28 033
Number of painful joints 0.17 -0.11 -0.12
Number of swollen joints 0.10 0.04 -0.20
Morning stiffness -0.04 0.02 -
DAS 28 0.12 -0.10 -
VAS 0.09 -0.03 -0.21
ESR 0.32 -0.08 0.14
CRP 0.35 -0.16 0.08
Seromucoid 0.31 -0.11 0.06
Alpha-1 globulin 0.02 -0.12 -0.65
Alpha-2 globulin 0.06 -0.13 0.13
Beta globulin -0.48 (0.05) 0.13 -0.26
Gamma globulin 0.47 (<0.05) 0.26 0.27
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Table VIII. TNF-alpha level in serum and kind of treatment in examined patients
Tabela VIII. Stezenie TNF-alfa w surowicy i rodzaj leczenia badanych chorych

Group I and Il

Group | Group Il P

No pts (%)

Treated aggressively n=34 (57%)

n=19 (63%) n=15 (50%) NS

Not treated aggressively n=26 (43%)

n=11 (37%) n=15 (50%)

TNF-alpha [pg/ml]
Pts treated aggressively 4.60+2.35 7.15+4.12 1.38+0.62
(MTX, leflunomid, cyclosporine, (median 0.40) median 0.40 (median 0.40) NS
azathioprine min. 0.40 min. 0.40 min. 0.40

max. 59.1 max. 59.1 max. 8.89
Pts not treated aggressively 1.20+0.55 0.88+0.86 1.42+0.95
(gold salt, sulpha-salasine, (median 0.40) median 0.40 median (0.40) NS
hydro-chloroquine) min. 0.40 min. 0.40 min. 0.40

max 14.7 max 2.71 max 14.72

NS NS NS

tests defining disease activity and some of the most
important factors in the monitoring of treatment.

In our study in ANOVA statistical analysis an essential
correlation was found between patient’s age and severity
of disease. Seronegative RA patients were significantly
younger than patients in the control group, but the
duration of the disease in seropositive RA patients was
significantly longer than in the two other groups.

Coste et al. [15] present a statistically significant
influence of patient’s age on prognosis. If an RA patient
was over 60 years old his prognosis was worse
compared to a patient below 60 years old. The results
presented in this paper confirm this correlation.

Another clinical prognostic parameter evaluated in
this paper was the advancement of symptoms (Table II).
Average degree of disease stage according to Steinbrocker
and Larsen-Dale was higher in the seropositive than in the
seronegative group. However, the average number of
painful and swollen joints did not differ significantly.

Pinkus [16] evaluated the degree of disease
advancement in RA patients. In his paper he described
DAS and ACR questionaire application in his research,
which includes three types of measurement: joints,
general and laboratory (i.e. CRP, ESR).

In our study no correlation was found between TNF-
alpha level and the evaluation of RA activity. Low TNF-
alpha level was most often found in the control group,
and mean TNF-alpha levels were found in both
seronegative and seropositive patients. Higher levels
were observed only in some seropositive patients.

The analysis of correlation between TNF-alpha levels
and other factors of disease activity and the degree of

tissue damage did not show any relation between these
factors.

Tetta and al. [2] found higher TNF-alpha levels in
patients with serious changes of RA, with a high
number of leucocytes in the synovial fluid.

We tried to establish whether there is a correlation
between disease activity, degree of tissue damage and
CRP level. In the seronegative RA group high level of
CRP in serum was connected with longer disease
duration. There was a positive correlation between
disease activity and CRP levels in serum in RA patients,
mainly seronegative.

Morand [17] emphasized that higher CRP level is
connected with severe disease form and there was a
correlation between decrease of CRP level and decrease
of RA clinical symptoms such as joint swelling and pain.

Analogically to CRP the increase in seromucoid level
correlated with disease duration, value of ESR, DAS 28
and VAS.

In both RA groups average value of ESR, CRP and
seromucoid was significantly higher in comparison to
the control group.

The TNF-alpha level in RA patients was higher espe-
cially in seropositive RA patients, but without statistical
significance.
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