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Abstract

Objective: This was the first study to investigate the role of inflammatory biomarkers as predictors of
future RA in Chinese patients with early onset of arthritis symptoms. The primary objective of this
study was to check the involvement of inflammatory biomarkers as predictors of future RA in Chinese
patients with early onset of arthritis symptoms.
Methods: Adult patients of either gender (aged between 20 to 65 years) who had mild sign and
symptoms of arthritis (morning stiffness, mild swollen joint, mild pain in joints) were enrolled. The sign
and symptoms of arthritis were measured in each enrolled patient. All the patients were followed up for
6-month intervals till clinical diagnosis of RA confirmed (max 3 year). Laboratory investigation was
performed at every follow up visit.
Results: A total of 112 patients agreed to participate in our study, and willing to provide data as
required by study, and completed the study. We found that the patients who had increased levels of
rheumatoid factor of different immunoglobulin had high chance of developing RA. Similar trend was
observed for antiperinuclear factor (APF) and antikeratin antibodies. The level of antinuclear
antibodies was more among subjects who were diagnosed with RA than the subjects who don't have RA.
Conclusion: Our study results suggested that the inflammatory biomarkers can be considered as
predictors of future RA in Chinese patients with early onset of arthritis symptoms. Our study results
support the hypothesis that biomarkers can be considered as one of the key predictors of future RA in
Chinese patients with early onset of arthritis symptoms.
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Introduction
Rheumatoid arthritis is one of most common cause of
disability. Several lines of evidences showed that the early
diagnosis of rheumatoid arthritis plays a vital role of prediction
of outcome of diseases condition [1-6]. Prediction of future
rheumatoid arthritis based on early sign and symptoms of early
arthritis is one of the important achievements in current
medical practice for improved patient care. For the optimal
care and success of medical treatment, prediction of outcome
of diseases condition after early sign and symptoms of arthritis
with some accuracy plays a vital role in achieving success of
medical intervention, and it is helpful for patients and
consulting physician. Early prediction in outcome helps to
improve healing potentials, and give chance to take decision
about the future treatments and care intensity and to avoid
ineffective diagnostic procedure. Moreover, the understanding
of forthcoming consequences of patients’ illness is the
mainstay of the regaining process and improves patient care

[6-12]. In the emergency setting, clinical decision based on the
patient’s condition or illness has high impact on mortality and
death among patients of critical illness [7-11].

Early changes in inflammatory biomarkers have been seen in
patients with arthritis, particularly serum rheumatoid factors
and autoantibodies [5-8]. Apart from the laboratory biomarker,
there is few radiological diagnoses which helps in early
detection of rheumatoid arthritis in patients with early arthritis
or onset arthritis. The role of biomarkers has been established
in other countries for early prediction of future RA in patients
with the early onset of arthritis. However, the role of
biomarkers has not been evaluated in Chinese patients with
early onset of arthritis symptoms. This was the first nurse-led
research designed to understand the association of biomarkers
in predicting future RA in Chinese patients with early onset of
arthritis symptoms for effective patient care. The main
objective of this nurse-led research was to assess whether
inflammatory biomarkers could be used as predictors of future
RA in Chinese patients with early onset of arthritis symptoms.
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This nurse-led research may serve the basis for conducting
large multi-centric, multi-country, clinical study which assesses
the association of inflammatory biomarkers as predictors of
future RA in Chinese patients with early onset of arthritis
symptoms for effective patient care.

Materials and Methods
This pilot, single centre, nurse-led research, prospective study
was designed to assess the involvement of inflammatory
biomarkers as predictors of future RA in Chinese patients with
early onset of arthritis symptoms. The assigned nurse enrolled
the adult patients of either gender (aged between 20 to 65
years) who had mild sign and symptoms of arthritis (morning
stiffness, mild swollen joint, mild pain in joints) at department
of Department of Orthopaedics, Affiliated Hospital of Nantong
University, China were included. The patients with severe sign
and symptoms of arthritis or with the confirm diagnosis of RA
or who were not willing to give written consent to participate
in this study were excluded during screening phase of our
study.

The assigned nurse has explained the study protocol to each
patient who agreed to participate in this study. Written inform
consent was taken from each patient or their relative to
participate in this trial. This study and study protocol was
review and approved by institutional ethics committee of
Hospital of Nantong University, China. All the ethical
principles which are laid down in Helsinki Declaration of
1964, as revised in 2013 were followed.

Blood samples (5 ml) were obtained from each enrolled
patient. Blood was collected into a tube containing potassium
ethylenediaminetetraacetic acid (EDTA). Samples were
analysed for inflammatory biomarkers such as serum
rheumatoid factors, autoantibodies, human leukocyte antigen-
antigen D, immunoglobulin G-rheumatoid factors,
immunoglobulin G-antikeratin antibodies, immunoglobulin G,
antiperinuclear factor, CIP, CRP and ESR. Blood samples were
drawn for inflammatory biomarkers analysis was stored at less
than 80°C. All data were collected subsequently. The sign and
symptoms of arthritis were measured in each enrolled patient.
All the patients were followed up for 6-month intervals till
clinical diagnosis of RA confirmed (max 3 year). Laboratory
investigation was performed at every follow up visit.

Since this study was a pilot study, no formal sample size
calculation was performed. However, we have planned to
include at least 100 Chinese patients with mild sign and
symptoms of arthritis (morning stiffness, mild swollen joint,
mild pain in joints) in this study. Correlations of inflammatory
biomarkers with arthritis in Chinese patients were done using
Pearson’s correlation/regression models. Relationship with
biomarkers and RA in Chinese patients with early arthritis was
analysed using Pearson correlation coefficient. Numerical
variable was presented as mean (standard deviation).
Qualitative outcome was presented as absolute number
(percentage) of individuals in each category. Statistical analysis
was performed using version 6.2 of Graph Pad Prism.

Results
We identified a total of the 132 medical records of patients
during January 2013 to December 2016 who were visited in
our hospital after having sign and symptoms of arthritis at the
time of their consultation. Of these, a total of 112 patients
agreed to participate in our study, and willing to provide data
as required by study, and completed the study. Majority of
identified patients were men (male: 80, female: 32) with mean
(SD) age of 38 (2.1) years. Demographic and clinical
characteristic of patients who diagnosed with RA are presented
in Table 1.

Table 1. Demographic and clinical characteristic of patients who
diagnosed with RA.

Variable
N=112

n (%)

Age, year, Mean (SD) 38 (2.1)

Male/female, n 80/32

BMI, kg/m2, Mean (SD) 25.14 (1.3)

Joints with symptoms of arthritis, Mean (SD) 4.1 (2.3)

Type 2 diabetes mellitus, % 09%

Hypertension, % 05%

Atherosclerosis, % 04%

Dyslipidemia, % 06%

Values are presented as Mean (SD) or as absolute number (%); N=Total
number of subjects; n=number of subjects in each category.

Among inflammatory biomarkers, the levels of ESR levels
were comparable in among subject with RA and Non-RA. The
levels of ESR were numerically greater among subject with
RA. Similar trend was observed for CRP levels. The levels of
CRP were numerically greater among subject with RA. We
found that the patients who had increased levels of rheumatoid
factor of different immunoglobulin had high chance of
developing RA. Similar trend was observed for antiperinuclear
factor (APF). When antikeratin antibodies (AKA) associated
with Ig were compared, we found greater levels of AKA
associated with IgA, except IgM and IgG. The level of
antikeratin antibodies related with IgA was greater among the
subjects with RA as compared to subjects with no RA. The
level of antinuclear antibodies was more among subjects who
were diagnosed with RA than the subjects who don't have RA.
Circulating immune complexes associated with Ig were
compared; we found that there was no statistical significant
difference in immune complexes associated with IgM, IgG and
IgA. We also found that there was no significant difference in
IgG levels (IgG1, IgG 2, IgG3, IgG4 and IgG5) among the
patients who were diagnosed with RA as compared to patients
not diagnosed with RA. The proportion of patients with human
leukocyte antigen-antigen D was significantly higher among
the patients who were diagnosed with RA as compared to
subjects with no RA (Table 2). The variable for which
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difference was noted as statistically significant, were also
found correlated with RA (Table 3).

Table 2. Change in levels of difference biomarkers in patients who
were diagnosed with RA and non-RA patients.

Final disposition of RA

Pts with RA

(n=50)

(Median)

Pts with not
RA

(n=62)

(Median)

P values

Erythrocyte sedimentation
rate

20.1 20 Not significant
(NS)

C-reactive protein 17 12 Not significant
(NS)

Rheumatoid factor-IgM 0.28 0.18 <0.005

Rheumatoid factor-IgG 0.18 0.12 <0.005

Rheumatoid factor-IgA 0.32 0.12 <0.005

Antiperinuclear factor 2/80 0 <0.005

Antikeratin antibodies-IgM 0.17 0.16 >0.005

Antikeratin antibodies-IgG 0.22 0.21 >0.005

Antikeratin antibodies-IgA 0.31 0.2 <0.005

Antinuclear antibodies 3/23 1/23 <0.005

Circulating immune
complexes-IgM

0.18 0.11 >0.005

Circulating immune
complexes-IgG

0.28 0.12 >0.005

Circulating immune
complexes-IgA

0.22 0.12 >0.005

IgG one 0.28 0.29 >0.005

IgG two 0.48 0.40 >0.005

IgG three 0.52 0.53 >0.005

IgG four 0.42 0.43 >0.005

Human leukocyte antigen-
antigen D, %

67% 32% <0.005

Values are presented as Mean (SD) or as absolute number (%); N=Total
number of subjects; n=number of subjects in each category

Discussion
This was the first nurse-led research designed to understand the
association of biomarkers in predicting future RA in Chinese
patients with early onset of arthritis symptoms for effective
patient care. Early prediction in outcome helps to improve
healing potentials, and give chance to take decision about the
future treatments and care intensity and to avoid ineffective
diagnostic procedure. Moreover, the understanding of
forthcoming consequences of patients’ illness is the mainstay
of the regaining process.

In our study, the levels of ESR levels were comparable in
among subject with RA and Non-RA. The levels of ESR were
numerically greater among subject with RA. Similar trend was

observed for CRP levels. We also found that the patients who
had increased levels of rheumatoid factor of different
immunoglobulin had high chance of developing RA. Similar
trend was observed for antiperinuclear factor (APF). When
antikeratin antibodies (AKA) associated with Ig were
compared, we found greater levels of AKA associated with
IgA, except IgM and IgG. The level of antinuclear antibodies
was more among subjects who were diagnosed with RA than
the subjects who don't have RA. The proportion of patients
with human leukocyte antigen-antigen D was significantly
higher among the patients who were diagnosed with RA as
compared to patients not diagnosed with RA.

Table 3. Relationship with biomarkers and RA in Chinese patients
with early arthritis.

Key biomarkers

RA

(N=50)

Beta-Coefficients P value*

Rheumatoid factor-IgM -0.53 <0.005

Rheumatoid factor-IgG -0.58 <0.005

Rheumatoid factor-IgA -0.47 <0.005

Antiperinuclear factor -0.62 <0.005

Antikeratin antibodies-IgA -0.43 <0.005

Antinuclear antibodies -0.49 <0.005

Human leukocyte antigen-antigen
D -0.51 <0.005

N=Total number of subjects; P values were calculated using Pearson correlation
coefficient.

Our study is the first nurse-led research study suggests the role
of inflammatory biomarkers as predictors of future RA in
Chinese patients with early onset of arthritis symptoms. Since
the study was designed as pilot study and conducted at single
study centre in China (limitation of study). Therefore, the
present findings cannot be generalized to the overall Chinese
population. Based on the study results, we suggest for
conducting large multi-centric randomized clinical study in
future to generalize our findings.

Conclusion
These results of this nurse-led research suggested that the
inflammatory biomarkers can be considered as predictors of
future RA in Chinese patients with early onset of arthritis
symptoms for effective patient care. Our study results support
the hypothesis that biomarkers can be considered as one of the
key predictors of future RA in Chinese patients with early
onset of arthritis symptoms.
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