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ABSTRACT
Background: This study aims to evaluate serum concentrations of anti-collagen type II (anti-CII)
antibodies in Iraqi patients with a severe rheumatoid arthritis (RA) phenotype and investigate the
relationship between higher concentrations of anti-CII antibodies and higher levels of inflamma-
tion. Methods: This study was conducted with 100 patients with RA who were admitted to the
Arthritis Consulting Clinic, Baghdad Teaching Hospital, Iraq. The patients selected were patients
diagnosed with RA about 2 to 3 years ago. Data on the patients were collected, including the re-
sults of tests for anti-CII concentrations, and were compared with data from 30 healthy subjects.
Healthcare workers aspirated 5ml of blood from each control and patient subject, divided into two
parts. The workers transferred the first one (3 ml) into a plain tube, allowed 30 minutes for it to
clot, and then isolated the serum by centrifugation at 2500 rpm for 10minutes for measurement of
the anti-collagen type II antibodies by enzyme-linked immunosorbent assay (ELISA). The workers
transferred the second part (2 ml) to the tube containing EDTA for hematological measurement of
the erythrocyte sedimentation rate (ESR). Results: This study found that the levels of anti-collagen
type II antibodies were significantly higher in patients with RA than in healthy controls (p-value >
0.05). The study found a statistically significant positive moderate correlation with ESR (r = 0.56,
p-value = 0.000) and a statistically significant positive strong correlation between disease activity
score-28 (DAS28) and anti-collagen type II antibodies (r = 0.65, p-value = 0.000) in RA patients. Con-
clusions: Anti-CII antibodies can be considered an important parameter for the early detection of
RA and can be used to determine the activity of RA.
Key words: Rheumatoid Arthritis, Anticollagen type II antibodies, Disease Activity Score, Acute
rheumatoid arthritis phenotype

INTRODUCTION
Rheumatoid arthritis (RA) is an autoimmune disease
that affectsmultiple joints on both sides of the body. It
is a long-term condition that causes inflammation of
the joints and surrounding tissues and is characterized
by tendinitis, which leads to the erosion of cartilage
and bone1. Worldwide, RA is the most common type
of systemic arthritis. Women, smokers, and those
with a family history of the disease are the most vul-
nerable groups2. Toxic elements and trace elements
are among the many contributing factors proposed to
participate in the pathogenesis of this disease3. Syn-
ovitis is represented at the onset of clinical symptoms
and systemic comorbidities that affect blood vessels,
metabolism, and bones4. Histological features of RA
synovitis have been broadly characterized. The syn-
ovial appearance does not change significantly in the
pre-rheumatoid stage5.
Collagen type II is the dominant hyaline cartilage
collagen. Native human collagen type II (anti-CII)

patients form a distinct phenotype of RA, which is
associated with acute inflammatory disease6. The
early emergence of anti-CII antibodies characterizes
the early inflammation and destruction phenotype
in adult patients with RA7. Studies have shown
that anti-CII stimulates pro-inflammatory cytokines;
these findings are consistent with previous reports
and research that have shown that elevated levels
of anti-CII are associated with higher levels of ESR,
CRP, TNFα , and IL-6. Anti-CII-positive RA patients
also have a lower delay in diagnosis, possibly due to
higher inflammatory activity 7. Disease activity score-
28 (DAS28) is an instrument used to monitor and
measure disease activity in patients with RA. DAS28
is among the rheumatic joint disease activitymeasures
recommended by the American College of Rheuma-
tology (ACR)8. It is a system commonly used in daily
clinical practice to score and assess the activity of the
disease. The score is derived from a set of four vari-
ables: number of painful joints, number of swollen
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joints, ESR, and the patient’s overall health assess-
ment9.
In clinical cases, clinical examinations and laboratory
tests assess the activity of the disease by regularlymea-
suring acute phase reagents such as ESR and CRP,
which are elevated in most RA patients10. This is im-
portant for changing patients’ drugs from synthetic to
biological or from one biological agent to another11.

METHODS
This study was conducted on 100 patients with RA
admitted to the Arthritis Consulting Clinic, Baghdad
Teaching Hospital, Iraq. The patients selected were
patients diagnosed with RA about 3 years ago. Data
on the patient group, including results of tests for
anti-CII concentrations, were collected and compared
with data from 30 healthy subjects.
Healthcare workers aspirated 5ml of blood from each
control and patient subject and divided it into two
parts. Theworkers transferred the first one (3ml) into
a plain tube and waited for 30 minutes for it to clot.
The serumwas then isolated by centrifugation at 2500
rpm for 10 minutes to measure the anti-collagen type
II antibodies by enzyme-linked immunosorbent assay
(ELISA). The workers transferred the second part (2
ml) to the tube containing EDTA for hematological
measurement of the erythrocyte sedimentation rate
(ESR).

RESULTS
This study included 96 females (74%) and 34 males
(26%). In the patient group, the greatest plurality of
participants (38%) was aged between 41 and 50 yrs.,
followed by 51 – 60 yrs. (23%), 31 – 40 yrs. (20 %), 61
– 70 yrs. (9%), 21 – 30 yrs. (8%) and≥ 71 yrs. (2%).
In the control group of 30, 22 (73.3%)were female and
8 (26.7%) were male. Regarding age, 33.3% were 41 –
50 yrs. old, 26.7% were 51 – 60 yrs., 23.3% were 31 –
40 yrs., 10.0%were 61 – 70 yrs., 6.7% were 21 – 30 yrs.
old, and 6.7% were ≥ 71 yrs., as shown in (Table 1,
Figure 1). Themean age in the patient group was 46.3
± 1.13 and in the control groupwas 46.43± 2.13, with
no statistically significant differences between the two
groups (p-value = 0.95). The current study showed
that RA patients had a higher level of anti-CII than
those in the control group. The patient group had
a statistically significant higher mean (29.69 ± 1.10)
than the control group (0.63 ± 0.03), with a p-value
of 0.00 (Table 2, Figure 2).
RA patients have higher levels of anti-CII compared
to healthy people[12]. When comparing the mean
level of anti-CII, according to the DAS28 result, the
results revealed that the mean of anti-CII was 11.51

± 0.94 for remission state, 17.06 ± 4.30 for low dis-
ease activity, 21.32± 2.08 for moderate disease activ-
ity, and 34.22 ± 1.00 for high disease activity. There
was a statistically significant difference in the anti-CII
mean, which increased with an increase in the DAS28
score, p-value of 0.000 (Table 3 ). Anti-CII had a
statistically significant positive moderate correlation
with ESR (r = 0.56, p-value = 0.000) and a statistically
significant positive strong correlation with DAS28 (r
= 0.65, p-value = 0.000) (Figures 3 and 4).

DISCUSSION
In the patients with RA, concentrations of anti-
collagen type II antibodies were much higher than in
the healthy subjects, in line with other studies world-
wide. Although direct comparison is difficult due to
the lack of consistent results among different mea-
surement methods, in one study the mean concentra-
tion of anti-CII in RA patients was higher than in the
general Swedish population12.
This study aims to assess serum concentrations of
anti-CII antibodies in Iraqi patients with a severe RA
phenotype and to investigate the relationship between
higher concentrations of anti-CII associated with RA
and a low degree of inflammation. Therefore, patients
with a high degree of inflammation and with severe
symptoms of inflammation had a high proportion of
anti-CII antibody concentrations. This study found a
statistically significant positive strong correlation be-
tween anti-CII and DAS 28 (r = 0.65 p-value = 0.000).
There are a couple of caveats to this study: First, this is
a single centralized study with a limited sample size.
However, this is the first study to evaluate the asso-
ciation of anti-CII with RA in Iraqi patients. Sec-
ond, the follow-up time was relatively short, and may
not have been enough for sufficient events to occur
and increase the statistical reliability of the analysis.
Therefore, it is necessary to conduct additional stud-
ies and research with larger samples at bigger, multi-
ple healthcare centers, and longer follow-up times in
terms of years.

CONCLUSIONS
Anti-CII antibodies can be considered an important
parameter for the early detection of RA and can be
used to determine the activity of RA.

ABBREVIATIONS
anti-CII: Anti-collagen type II antibodies, ACR:
American College of Rheumatology, DAS28: Dis-
ease Activity Score 28, ESR: erythrocyte sedimenta-
tion rate.
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Figure 1: Age group in studied groups.

Figure 2: Mean of anti-CII in both groups.
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Figure 3: Scattered blot diagram of anti-CII correlation with ESR.

Figure 4: Scattered blot diagram of anti-CII correlation with DAS28.

5026



Biomedical Research and Therapy, 2022; 9(4):5023-5028

Table 1: Number and percentage of gender and age group in both studied groups

Patients Control

Group % %

Gender Female 74 74.0% 22 73.3%

Male 26 26.0% 8 26.7%

Age group (years) 21-30 8 8.0% 2 6.7%

31-40 20 20.0% 7 23.3%

41-50 38 38.0% 10 33.3%

51-60 23 23.0% 8 26.7%

61-70 9 9.0% 3 10.0%

equal to or
above 71

2 2.0% 2 6.7%

Total 100 100.0% 30 100%

Table 2: Mean value of anti-CII in study groups

Variables Groups Mean ± SE P-Value

Anti-collagen type II antibodies (anti-CII)
(ng/dl)

Control 0.63± 0.03 0.00*

Patients 29.69± 1.10

*p-value≤ 0.05

Table 3: Mean level of (anti-CII) according to DAS28

Mean ± SE Between Groups Within groups p-value

(anti-
CII)(ng/dl)

Remission 11.51± 0.94 5200.42 6942.53 0.000*

Low disease activity 17.06± 4.30

Moderate disease activity 21.32± 2.08

High disease activity 34.22± 1.00

Total 29.69± 1.10

*p-value≤ 0.05
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