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Introduction

Rheumatoid Arthritis (RA) is the most common type of 
inflammatory polyarthritis witnessed in clinical practice. It is 
an autoimmune disease of insidious onset affecting women 
more than men and characterized by chronic inflammation, 
progressive deterioration of joint function, extra-articular 
manifestations, increased comorbidities and excess 
mortality1. Few patients with early inflammatory arthritis 
having a classical presentation like RA are negative for 
both Rheumatoid Factor (RF) and Anti-citrullinated protein/
peptide antibodies (ACPA/anti-CCP) and do not seroconvert 
even for the next few years as per studies. However, 
these patients behave like seropositive RA in articular 
manifestations and warrant the same kind of treatment. 
Thus, RA is typically classified either into seropositive RA 
or seronegative RA. In 2010, the classification criteria for 
seronegative patients were revised by the American College 
of Rheumatology, according to which, they should present 
with inflammation in at least 10 joints to make a diagnosis 
of RA2. Historically, seropositive RA was thought to be more 
severe than seronegative RA, but new research suggests 
otherwise. According to research published in the Annals 

of the Rheumatic Diseases, in a study of 234 individuals 
with either a seropositive or seronegative RA diagnosis, the 
seronegative patients reported greater disease activity than 
the seropositive patients3. This knowledge could be valuable 
to rheumatologists as well as general physicians, as the 
presence of anti-CCP antibodies and swelling in joints may 
not be the most effective criteria in determining the severity 
of the disease. 

About a quarter of cases of RA are found to be 
seronegative. Irrespective of the seropositivity status, all 
patients of RA benefit from early diagnosis and treatment. 
Evidence suggests that there is a therapeutic window of 
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opportunity when starting DMARD (Disease-modifying anti-
rheumatic drugs) therapy significantly improves the clinical 
and reduces joint deterioration. Early RA, on the other hand, 
can have modest symptoms and hence go untreated in the 
early stages, when treatment is most effective. ACPA and 
RF can often be detected before clinical illness starts in 
seropositive patients. Coffey et al4. carried out the first of its 
kind study to measure the time it takes to meet the criteria 
and to indicate a delay in starting treatment in people with 
seronegative RA from the time they first notice joint swelling. 
However, very few studies in the Indian setup have compared 
these two types of inflammatory arthritides and there is a 
lack of data on the clinical picture as well as a therapeutic 
response on seronegative vis-a-vis seropositive RA patients. 
The aim of this study was to analyse and compare the clinical 
profile, disease activity, extent of disabilities and response to 
treatment in patients with seropositive and seronegative RA.

Materials and methods

This study was a prospective observational study 
conducted at General medicine and Rheumatology OPDs 
(Outpatient Departments) of a tertiary care hospital in a 
time period of 18 months (March 2020 to August 2021). 
The sample size comprised of 46 patients of RA. Consenting 
patients older than 18 years of age, who were diagnosed 
as having RA according to ACR-EULAR 2010 criteria and 
were treatment naïve, were included in the study. Patients 
with mixed connective tissue disease or overlap syndromes 
and pregnant patients were excluded from the study. A pre-
tested validated proforma was developed in line with the 
study objectives to collect data. The study was commenced 
after obtaining permission from the Institutional Ethics 
Committee of Seth Gordhandas Sunderdas Medical College & 
King Edward Memorial Hospital (EC/151/2019). Depending 
on their seropositivity status, eligible subjects were divided 
into seropositive and seronegative RA groups. Detailed 
history was taken and physical examination was carried out 

for each patient. Laboratory investigations, imaging studies 
and treatment carried out by the treating rheumatologist 
were also noted. Patient were assessed for Disease Activity 
Score 28 5 (DAS 28), Health Assessment Questionnaire6 
(HAQ) score, Simplified Disease Activity Index (SDAI) and 
Clinical Disease Activity Index (CDAI)7,8 and Sharp score9. 
Patients were followed up after 3 months and 6 months for a 
repeat assessment for all parameters.

Written informed consent for participation in this 
study was taken from all participants. The confidentiality 
of the patient’s data was ensured. Data entry was done in 
Microsoft Excel 2016 and analyzed using SPSS version 
21.0 (IBM). Descriptive statistics included measures like 
mean, standard deviation, range, and proportions. The 
results were represented in tabular and graphical formats. 
Association between categorical variables was seen using 
Chi-square test. Independent sample t-test was used to see 
difference between continuous variables in two groups. P 
value of <0.05 was considered as the level of statistical 
significance.

Results

Out of the 46 patients included in the study, 28 (60.9%) 
patients belonged to the seropositive group and 18 (39.1%) 
patients belonged to the seronegative group. Majority of the 
patients in the seropositive RA group belonged to 36-45 
years (42.95%) and those in the seronegative RA group 
belonged to 46-55 years (72.2%). On applying independent 
sample t-test, mean age of patients in seropositive RA group 
(41.50±8.61) was found to be significantly lower than that 
in the seronegative RA group (51.72±5.13). No significant 
association between gender and seropositivity was seen. 
Female preponderance was seen in the seropositive group 
of patients (M:F :: 1:2.11). The mean number of joints 
involved was found to be significantly higher in seronegative 
group as compared to that in the seropositive group for 
every visit, indicating higher inflammatory activity in 

Joints involved
Seropositive RA Seronegative RA

Number Percentage Number Percentage

PIP + MCP 1 3.6 0 0

PIP + MCP + Wrist 5 17.9 0 0

PIP + MCP + Shoulder 1 3.6 0 0

PIP + MCP + Wrist + Knee 5 17.9 3 16.7

PIP + MCP + Wrist + Elbow + Knee 5 17.9 0 0

PIP + MCP + Wrist + Shoulder + Knee 5 17.9 2 11.1

PIP + MCP + Wrist +Elbow + Shoulder + Knee 6 21.4 13 72.2

Total 28 100.0 18 100.0

Table 1. Distribution of the involved joints in the study participants.
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seronegative RA. The Proximal Interphalangeal joint (PIP) 
and Metacarpophalangeal joint (MCP) were involved in all the 
cases. The next most commonly involved joints were wrist, 
followed by knee joints. The involvement of all joints was 
found to be symmetrically distributed (Table 1).

The mean duration of symptoms in the seropositive 
group (8.07 months) did not significantly differ from that in 
the seronegative group (7.78 months). The mean number 
of tender and swollen joints was found to be significantly 

more in the seronegative group of patients. While small 
joint involvement was found to be comparable in both 
the groups, involvement of large joints was found to be 
significantly more in seronegative patients (6) as compared 
to seropositive patients (2.43). Diabetes mellitus was found 
to be the most common co-morbidity in seropositive group. 
Hypertension and Diabetes mellitus were equally common 
in the seronegative group. The presence of co-morbidities 
in different patients is depicted in Table 2 (no statistically 

Co-morbifities
Seropositive RA Seronegative RA

Number Percentage Number Percentage

Diabetes Mellitus 8 28.57 5 27.77

Hypertension 5 17.85 5 27.77

Hypothyroidism 2 7.14 2 11.11

COPD/Tuberculosis 2 7.14 1 5.56

Ischemic heart disease 1 3.57 1 5.56

Tobacco chewing 1 3.57 1 5.56

Smoking 0 0 2 11.11

Osteoarthritis of knee joint 0 0 2 11.11

Seizure disorder 1 3.57 0 0

Obstructive Airway Disease 1 3.57 0 0

Chronic Kidney Disease 0 0 1 5.56

Varicose Vein status post-surgery 0 0 1 5.56

None 14 50.0 8 44.44

Table 2. Co-morbidities present in study participants.

Figure 1. ESR values in seropositive and seronegative patients during all three hospital visits (* = p value < 0.05, statistically significant).
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significant association was found between the type of RA 
and presence of any comorbidity).

Among other hematological parameters, Hemoglobin, 
WBC count and platelet count did not differ significantly 
among the two groups in any of the visits. However, ESR 
(Figure 1) and CRP (Figure 2) were significantly higher in 
seronegative groups during the 2nd and 3rd visits, indicating 
higher inflammatory activity and a slower response to 
treatment in patients with seronegative RA. 

Joint space narrowing was seen in all patients of both the 
groups. Periarticular osteopenia, erosions and deformities 
were the other changes seen on X ray. The treatment record 
of the patients is depicted in Table 3.

In each visit, the outcome indicators (DAS 28 score, 
HAQ score, SDAI and CDAI) were significantly higher 

for the seronegative group of patients, indicating more 
inflammation, higher disease activity and slower response 
to treatment in the group. Rate of radiological progression 
of the disease was also higher in seronegative RA. At the 
end of 6-months, number of patients achieving remission 
and those with low disease activity was significantly higher 
in patients with seropositive RA, indicating better response 
to treatment than those with seronegative RA (Table 4).

Discussion

In a study by Lena Bugge Nordberg et al3, a total of 234 
patients (84.6% seropositive and 15.4% seronegative) were 
included to study and compare clinical profile of both groups 
of rheumatoid arthritis. This study concluded that mean age 
of seropositive patients (50.7 years) was significantly lower 

Figure 2. CRP values in seropositive and seronegative patients during all three hospital visits (* = p value < 0.05, statistically significant).

Treatment
Seropositive RA Seronegative RA

Number Percentage Number Percentage

HCQ + NSAID + Steroid 0 0 1 5.6

Methotrexate + HCQ + NSAID + Steroid 16 57.1 6 33.3

Methotrexate + HCQ + SAAZ + NSAID + Steroid 8 28.6 7 38.9

Methotrexate + HCQ + Tofacitinib + NSAID + Steroid 4 14.3 3 16.7

Methotrexate+ HCQ+ SAAZ + NSAID + Steroid+ 
Leflunomide

0 0 1 5.6

Total 28 100.0 18 100.0

Table 3. Pharmacotherapy received by the study participants (NSAID - Non-steroidal anti-inflammatory drug, HCQ – hydroxychloroquine, SAAZ 
– Sulfasalazine).
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than that of those in the seronegative group (55.8 years). This 
was consistent with observations made in the present study. 
Among other studies, Yan Geng et al.11 and Sang-Tae Choi et 
al.12 observed that there was no significant difference in age 
of two groups. However, both these studies used the 1987 
ACR/EULAR classification criteria for rheumatoid arthritis 
for inclusion of patients in the study. Yan Geng et al.11 also 
observed that age of onset was earlier in seropositive (47.4 
years) as compared to the seronegative group (52.4 years) 
which was similar to this study.

Similar to the present study, Lena Bugge Nordberg et 
al.3, concluded that gender distribution was similar between 
seropositive and seronegative group. Yan Geng et al.11, and 
Sang-Tae Choi et al.12, also observed that there was no 

significant difference in gender distribution between the two 
groups. 

In the present study, the involvement of greater number 
of joints in seronegative RA in all visits reflected higher 
inflammatory activity in the seronegative group. This finding 
was similar to those of the studies by Lena Bugge Nordberg 
et al.3 (p<0.001) and Sang-Tae Choi et al.12 (p<0.001).

In the present study, the most common individually 
affected joints were PIP and MCP joints, which were involved 
in all patients. Lena Bugge Nordberg et al.3 observed the 
wrist to be the most commonly involved joint. However, 
they used ultrasound to determine synovitis in the joints, 
whereas joint involvement was determined clinically in this 
study. Mean duration of symptoms at the time of diagnosis 

Outcome Indicators
Seropositive RA Seronegative RA Independent 

t-testMean SD Mean SD

DAS 28 score

1st visit 6.69 0.63 7.63 0.37
t=-5.7 

p=0.002

2nd visit 5.06 0.76 6.48 0.35
t=-7.4 

p<0.001

3rd visit 3.63 0.83 5.70 0.47
t=-8.5 

p<0.001

HAQ score

1st visit 1.24 0.38 1.83 0.47
t=-4.6 

p=0.002

2nd visit 0.80 0.44 1.57 0.28
t=-6.4 

p<0.001

3rd visit 0.53 0.38 1.50 0.37
t=-8.5 

p<0.001

SDAI

1st visit 41.26 10.21 55.33 6.41
t = -5.2 

p =0.002

2nd visit 21.00 8.29 39.48 4.89
t=-8.5 

p<0.001

3rd visit 7.99 6.22 29.74 6.65
t=-11.2 

p<0.001

CDAI

1st visit 38.19 9.54 51.44 5.78
t=-5.2 

p=0.002

2nd visit 20.04 8.00 37.83 4.71
t=-8.5 

p<0.001

3rd visit 7.59 6.03 28.75 6.54
t=-11.22 
p<0.001

Sharp score

1st visit 93.07 42.74 165.39 33.68
t=-6.06 

p=0.002

2nd visit 110.64 44.93 190.66 39.74
t=-6.1 

p<0.001

3rd visit 124.00 48.86 211.50 39.28
t=-6.3 

p<0.001

Table 4. Outcome Indicators in each visit among the study participants.
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was 8.07 (±6.36) months in seropositive and 7.78 (±5.16) 
months in seronegative patients. No significant difference 
was observed in the mean duration of symptoms in both 
the groups. This was consistent with studies by Lena Bugge 
Nordberg et al.3, Yan Geng et al.11, and Sang-Tae Choi et 
al.12, which also observed no significant difference in the 
mean duration in both the groups. 

Sang-Tae Choi et al.12 also observed significantly higher 
number of tender joints in the seronegative group  (p=0.004). 
Yan Geng et al.11, did not find any difference between the two 
groups. Our study and the one by Sang-Tae Choi et al.12 used 
TJC-28 (Tender Joint Count 28) for assessment whereas 
Yan Geng et al.11, did not used any specific parameter. 
During all three visits, the number of swollen joints involved 
in both groups was substantially different (p<0.05). In 
the seronegative group, the average number of swollen 
joints was higher. Studies by Lena Bugge Nordberg et al.3 
(p<0.001) and Sang-Tae Choi et al.12, (p<0.001) concluded 
that the number of swollen joints was significantly higher in 
the seronegative group. Sang-Tae Choi et al.12 used SJC-
28 (Swollen Joint Count-28), which was also used in the 
present study. Lena Bugge Nordberg et al.3, used used SJC-
44 (Swollen Joint Count-44). Small joint involvement was 
similar in both groups without any statistical difference. A 
significant difference was observed in mean number of large 
joints involved {seropositive v/s seronegative=2.43 (±2.13) 
V/S 6.0 (±0)} with p<0.001. Despite thorough literature 
reviews, the authors were unable to find any studies that 
compared small joint against large joint involvement in both 
the groups.

The slower reduction in mean ESR in seronegative RA 
group in this study highlighted the group’s slower response 
to treatment and prolonged underlying inflammatory activity. 
Studies by Lena Bugge Nordberg et al.3, Yan Geng et al.11, 
and Sang-Tae Choi et al.12 observed no difference in ESR in 
both the groups. But these studies analyzed ESR values only 
at the time of the 1st assessment . Similar to the present 
study, no significant difference was observed in ESR values 
during the 1st visit in any of these studies. But none of these 
studies analyzed ESR values at the time of follow up visits. 
The ARCTIC trial10 concluded that mean ESR between the two 
groups was similar at the 1st visit and after 24 months. Mean 
CRP levels did not differ significantly at 1st visit (p=0.058) 
but were significantly higher in seronegative group at 2nd 
(p=0.013) and 3rd (p<0.001) visit. Lena Bugge Nordberg 
et al.3, (p=0.48) and Sang-Tae Choi et al.12, (p=0.135) 
observed in their study that mean CRP levels were similar 
between two groups at the 1st assessment, but these studies 
didn’t follow up with their patients and hence data in further 
course of disease was not available. The ARCTIC trial10 found 
that the mean CRP levels in the two groups were similar at 
the 1st visit and at 24 months. CRP levels were significantly 
higher in seronegative group at 1st assessment in the study 
by Yan Geng et al.11, (p=0.017). Thus, it is clear that levels 
of ESR and CRP were similar among both groups at the time 

of diagnosis. But they were significant higher in seronegative 
RA group for initial 6 months even after treatment and 
attained same level as seropositive RA at 24 months. Thus, 
treatment response is slow in seronegative RA in initial 6 
months after diagnosis and initiation of treatment, again 
highlighting higher inflammatory activity in seronegative RA. 
Out of 28 patients of seropositive RA, 23 (82.1%) were 
positive for RF and 27 (96.4%) were positive for ACPA 
titres, highlighting its high specificity in the diagnosis of RA.

DAS 28 score was significantly higher in seronegative 
group than seropositive group at every visit (p<0.05). The 
ARCTIC trial10 also observed in their study that DAS 28 score 
was higher in seronegative RA (p=0.03) indicating higher 
inflammatory activity and slow treatment response in the 
seronegative group. ARCTIC trial10 also observed that there 
was no significant difference in DAS 28 score at the end of 
24 months, which indicated similar treatment outcome after 
a period of 2 years though response was slower in initial 6 
months in seronegative RA. According to DAS 28 score, out 
of 28 seropositive patients, 3.6% (n=1) and 39.3% (n=11) 
achieved remission and low disease activity respectively 
at the end of 6 months. No patient was in remission or 
low activity in the seropositive group, highlighting slower 
treatment response in seronegative patients. But DAS 28 
score was similar in ARCTIC trial10 at the end of 24 months. 
It concluded that treatment response was slow in initial 
6 months in seronegative group, but eventually, both the 
groups responded equally well to treatment.

At each visit, the HAQ score in the seronegative group was 
substantially higher than in the seropositive group (p<0.05). 
Indian adaptation of Health Assessment Questionnaire was 
used in this study. No other Indian study has used the same 
for comparing disease activity between the two groups. 
Higher HAQ score in seronegative RA is indicative of slower 
treatment response and worse quality of life in seronegative 
group than seropositive group.

Mean SDAI and CDAI at enrollment, 3rd month and 6th 
month was significantly higher in seronegative RA than 
seropositive RA (p<0.05) concluding that disease activity 
is significantly higher in seronegative RA. None of the 
other studies used SDAI and CDAI as outcome indicators to 
compare two subtypes of rheumatoid arthritis. According to 
SDAI 28.6% (n=8) patients achieved remission and 46.4% 
(n=13) had low disease activity at the end of 6 month in 
seropositive group and none of seronegative patient was 
in remission or low disease activity. 25% (n=7) and 50% 
(n=14) of patients were in remission and low disease activity 
respectively in seropositive group as per CDAI and none from 
seronegative group. This highlights high disease activity and 
high inflammation along with slower response to treatment 
in the seronegative group.

Significantly higher Sharp score was observed in 
seronegative group compared to seropositive group 
(p<0.05), denoting that more joint inflammation and 
destruction took place in patients of seronegative arthritis. 
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However, according to the study by Lena Bugge Nordberg 
et al.3, there was no difference in joint damage radiologically 
in both groups. ARCTIC trial10 also concluded that there was 
no significant difference in radiological damage at the end 
of 2 years. Van der Heijde-modified Sharp score was used 
in these studies in contrast to Sharp score being used in 
our study. As the ARCTIC trial10 was conducted in Norway, 
further studies are warranted to investigate underlying 
differences in genetic composition and ethnicity affecting 
joint inflammation. Yan Geng et al.11, concluded in their 
study, using bone erosions score, that radiological disease 
progressed faster in the seronegative group of patients. 
However, it is possible that the scales used to measure 
disease activity of RA encompass pain and disability in 
older patients not only from RA but also from Osteoarthritis 
and other age-related changes in soft tissue, thus having a 
negative impact on pain and remission criteria13. This may 
have a confounding effect on the results, given that the mean 
age of seropositive patients was found to be significantly 
lower than that of the patients in the seronegative group.

Limitations

Due to the Covid-19 pandemic, the ideal sample size of 
66 patients could not be achieved. Instead, 46 patients were 
included in the study depending on availability of patients. 
Patients were followed up only for a period of 6 months and 
hence long-term outcome could not be compared between 
two groups. Sharp score based on X-ray, as advised by 
treating rheumatologist, was used to study the radiological 
progression of disease, although better investigations 
like ultrasound or MRI would have given more reliable 
results. Extra articular manifestations were not studied and 
compared between the two groups.

Conclusion

Contrary to what was previously believed, patients 
with seronegative RA have a relatively later disease onset 
and more active disease at presentation, evident by the 
greater number of joints affected as compared to those 
with seropositive RA, which may reflect the requirement 
of higher number of joints to be involved for seronegative 
patients to fulfill the 2010 ACR/EULAR classification 
criteria for RA. Seronegative RA also has a slower treatment 
response as compared to seropositive RA. However, given 
the small sample size of this study, these results require 
validation from larger cohorts. It is possible that delay 
in labeling the patients as RA due to negative antibodies 
could lead to delay in initiating the DMARDS in these 
patients. Physicians should be aware of the considerable 
clinical burden of seronegative RA, especially at the time of 
disease onset. The authors would further like to emphasize 
that seronegative and seropositive RA are probably two 
distinct disease subtypes driven by different mechanisms 

and investigating their differences is an important step 
for reaching an early diagnosis along with the need for an 
aggressive and individualized treatment.

References

1. Entezami P, Fox DA, Clapham PJ, Chung KC. Historical perspective 
on the etiology of rheumatoid arthritis. Hand Clin 2011;27(1):1-10. 

2. Aletaha D, Neogi T, Silman A, Funovits J, Felson D, Bingham 
C. rheumatoid arthritis classification criteria: an ACR/EULAR 
collaborative initiative. Arthritis Rheum 2010;62:2569-81.

3. Nordberg LB, Lillegraven S, Lie E, Aga AB, Olsen IC, Hammer HB, 
Uhlig T, Jonsson MK, van der Heijde D, Kvien TK, Haavardsholm 
EA. Patients with seronegative RA have more inflammatory activity 
compared with patients with seropositive RA in an inception cohort of 
DMARD-naïve patients classified according to the 2010 ACR/EULAR 
criteria. Annals of the rheumatic diseases 2017;76(2):341-5.

4. Coffey CM, Crowson CS, Myasoedova E, Matteson EL, Davis III 
JM. Evidence of diagnostic and treatment delay in seronegative 
rheumatoid arthritis: missing the window of opportunity. In Mayo 
Clinic Proceedings 2019;94(11):2241-2248.

5. Prevoo ML, Van’T Hof M, Kuper HH, Van Leeuwen MA, Van 
De Putte LB, Van Riel PL. Modified disease activity scores that 
include twenty-eight-joint counts development and validation in a 
prospective longitudinal study of patients with rheumatoid arthritis. 
Arthritis & Rheumatism: Official Journal of the American College of 
Rheumatology 1995;38(1):44-8.

6. Kumar A, Malaviya AN, Pandhi A, Singh R. Validation of an Indian 
version of the Health Assessment Questionnaire in patients with 
rheumatoid arthritis. Rheumatology 2002;41(12):1457-9.

7. Aletaha D, Smolen J. The Simplified Disease Activity Index (SDAI) and 
the Clinical Disease Activity Index (CDAI): a review of their usefulness 
and validity in rheumatoid arthritis. Clinical and experimental 
rheumatology 2005;23(5):S100.

8. Smolen JS, Aletaha D. Scores for all seasons: SDAI and CDAI. Clin Exp 
Rheumatol 2014;32(5 Suppl 85):75-9.

9. Ravelli A, Ioseliani M, Norambuena X, Sato J, Pistorio A, Rossi 
F, Ruperto N, Magni-Manzoni S, Ullmann N, Martini A. Adapted 
versions of the Sharp/van der Heijde score are reliable and valid 
for assessment of radiographic progression in juvenile idiopathic 
arthritis. Arthritis & Rheumatism: Official Journal of the American 
College of Rheumatology 2007;56(9):3087-95.

10. Nordberg LB, Lillegraven S, Aga AB, Sexton J, Olsen IC, Lie E, 
Hammer HB, Uhlig T, van der Heijde D, Kvien TK, Haavardsholm EA. 
Comparing the disease course of patients with seronegative and 
seropositive rheumatoid arthritis fulfilling the 2010 ACR/EULAR 
classification criteria in a treat-to-target setting: 2-year data from 
the ARCTIC trial. RMD open 2018;4(2):e000752

11. Geng Y, Zhou W, Zhang ZL. A comparative study on the diversity 
of clinical features between the sero-negative and sero-positive 
rheumatoid arthritis patients. Rheumatology international 2012; 
32(12):3897-901.

12. Choi ST, Lee KH. Clinical management of seronegative and 
seropositive rheumatoid arthritis: a comparative study. PLoS One 
2018;13(4):e0195550.

13. van Onna M, Putrik P, Lie E, Kvien TK, Boonen A, Uhlig T. What do 
we measure with 28-joint DAS in elderly patients? An explorative 
analysis in the NOR-DMARD study. Rheumatology (Oxford) 2020; 
59(7):1622-1625.


