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Rheumatoid factor titers, but not Fc fragments, may
be strongly associated with drug survival of anti-TNF
agents in patients with rheumatoid arthritis
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ABSTRACT

OBJECTIVE: To investigate the effects of both the Fc fragment in tumor necrosis factor (TNF) inhibitors and rheumatoid
factor (RF) titers on treatment survival, disease activity, and laboratory parameters in patients with rheumatoid arthritis (RA).

METHODS: In this retrospective cohort study, patients with RA who had started any anti-TNF therapy between January 2017
and March 2020 and who had stayed on this treatment for at least six months were included. The data of the patients were
compared separately according to continuation or discontinuation of treatment and the presence or absence of Fc portion in
the structure of anti-TNFs. Patients who were taking certolizumab pegol (CZP) without the Fc fragment were placed in the
“without Fc group” (wo/Fc), while patients who were taking other drugs (adalimumab, etanercept, golimumab, and inflix-
imab) were placed in the “with Fc group” (w/Fc).

RESULTS: Among the 221 RA patients whose data were available, 52 patients met the inclusion criteria and were included
in the study. There was a significant difference in the DAS28-CRP score between wo/Fc group and w/Fc group in the third
month of treatment (p=0.012). However, this difference did not persist at the sixth month of treatment (p=0.384). According
to the cox-regression results, RF titers were determined to have a significant impact on the drug survival of anti-TNF agents
when adjustments were made for the effects of other candidate predictors (Hazard ratio: 1.007 (1.002-1.012), p=0.009).

CONCLUSION: Our results suggest that compared to the Fc fragment, RF titers were the more important risk factor in
survival of anti-TNF drugs.
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heumatoid arthritis (RA) is a chronic systemic au-
toimmune disease that causes inflaimmation and
destruction of the synovial joints. Irreversible structural
damage due to the disease leads to a decrease in qual-
ity of life and increased disability and mortality [1, 2].
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Although RA can occur at any age, the peak incidence
is between the fourth and sixth decades. It is about two
to three times more common in women [3]. In addition
to clinical findings, inflammatory markers (e.g., erythro-
cyte sedimentation rate [ESR] and C-reactive protein
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[CRP]) and antibodies such as anti-cyclic citrullinated
peptide (anti-CCP) and rheumatoid factor (RF) are
used for diagnosis. RE, which is an antibody that binds
to the Fc part of immunoglobulin G (IgG), can also be
detected positive in other rheumatic diseases, as well as
in infections and malignancies and in healthy individ-
uals [4, 5]. RF responses can be of different isotypes,
such as IgG, IgA, or IgM [6]. Although RF and anti-
CCP autoantibodies are not detectable in all patients
with RA, they are thought to be indicators of impaired
immune tolerance and worsening disease course [7]. In
the literature, there are studies reporting that both RF
subtypes and anti-CCP positivity can change biological
therapy responses [8-10].

In the treatment of RA, besides tumor necrosis
factor (TNF) inhibitors, non-TNF therapies, such as
rituximab, abatacept, tocilizumab, and small oral mol-
ecules (JAK inhibitors), are frequently used in clinical
practice. Five different forms of TNF inhibitors, which
were often the first biological treatment options avail-
able for patients unresponsive to conventional synthetic
disease-modifying antirheumatic drug (csDMARD)
treatments, have been used in the treatment of RA, with
different molecular structures, doses, application fre-
quencies, and half-lives [11]. Of the three IgG1 antibod-
ies, infliximab (IFX) is chimeric (mouse—human), while
adalimumab (ADA) and golimumab (GOL) have a pure
humanized structure. Another anti-TNF drug, etaner-
cept (ETA), is a fusion protein of the Fc part of IgG1
and the human TNF receptor 2. Finally, certolizumab
pegol (CZP) is formed by the combination of polyethyl-
ene glycol (PEG) and the Fab fragment of a humanized
anti-TNF antibody. CZP has no Fc component, unlike
the other four TNF inhibitors {12, 13]. Although an-
ti-TNF therapies are used effectively in both RA and
in other diseases (e.g., spondyloarthritis, uveitis, and in-
flammatory bowel disease), treatment is discontinued in
some patients due to primary or secondary unrespon-
siveness or intolerance [11]. The literature has reported
that the rate of those who do not tolerate or do not re-
spond adequately to the treatment within one year after
starting anti- T NF therapy varies from 21-58% [14]. In
previous studies, predictors such as age, gender, initial
level of disability, concurrent methotrexate (MTX) us-
age, RF and anti-CCP levels have been associated with
the response to anti-TNF drugs [15, 16]. Recently, it has
been suggested that RF antibody, which binds to the Fc
portion of the immunoglobulin, may also bind to TNF
inhibitors containing Fc fragment due to this feature

Highlight key points

e RF titers affect the survival of anti-TNF drugs.

e RF antibody, which binds to the Fc portion of the immu-
noglobulin, may also bind to TNF inhibitors containing Fc
fragment due to this feature and may change their activities.

e We investigated the effects of both the Fc fragment and RF
titers on treatment survival of anti-TNF biologic agents.

e We showed that RF titers have significant effects on the sur-
vival of anti-TNFs, but we did not find the same result with
the Fc fragment.

and may change their activities. A retrospective cohort
study reported that CZP without Fc fragment may be a
better option than other anti-TNFs in RA patients with
high RF titers [17].

In this study, considering the different molecular
structures of CZP and the possible effect of RF on an-
ti-TNF therapies in RA patients, we aimed to evaluate
disease activity, laboratory parameters, and treatment
survival of patients with RA using TNF inhibitors with
and without Fc fragments. In addition, we also aimed to
examine the effect of RF titers on anti-TNF therapies.

MATERIALS AND METHODS

In this retrospective cohort study, after Erciyes Univer-
sity Faculty of Medicine Ethics Committee approval
(date: 08 June 2022, approval number: 2022/448), both
the manual files and electronic hospital records of 221
RA patients diagnosed according to American College
of Rheumatology/European League Against Rheuma-
tism (ACR/EULAR) 2010 classification criteria and
followed by the Erciyes University Faculty of Medicine
rheumatology outpatient clinic were retrospectively
scanned. The study was conducted in accordance with
the Declaration of Helsinki. Due to the retrospective na-
ture of this study, the requirement for informed consent
was waived by the Ethics Committee. Patients who were
started on any anti-TNF biologic agent between January
2017 and March 2020 and stayed on this treatment for
at least six months were included. This six-month period
was determined in order to observe the DAS-28 CRP
scores after six months of treatment and to rule out pri-
mary unresponsiveness [18], because routine outpatient
clinic visits of our patients are made once every three
months. The exclusion criteria included the following:
1) being diagnosed after March 2020, 2) starting anti-
TNF treatment before January 2017, 3) having used
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anti-TNF for less than six months, 4) using a non-TNF
biologic, and 5) using csDMARD treatment only. De-
mographic data including age, gender, smoking status,
height and weight; and clinical parameters, such as dura-
tion of the disease, whether the patient’s first biological
treatment was anti- I NF the name of the anti-TNF drug
started within the prescribed dates, the start date of the
anti-TNE whether the anti-TNF therapy was still on-
going, the end date if treatment had been discontinued,
the duration of treatment, whether non-TNF biologics
were used before anti-TNF was initiated, the presence
of steroids or csDMARDs used in combination, num-
bers of DMARD:s used in the past, concomitant nons-
teroidal anti-inflammatory drug (NSAID) usage (daily
or when needed) with anti-TNF therapy were recorded
separately. In order to calculate the follow-up time, the
start date and end date of anti-TNF drugs were used for
the patients whose treatment ended, and the deadline
for those who continued their treatment was March 31,
2022. Anti-TNF therapies were divided into two groups
according to the presence of the Fc fragment. Patients
taking drugs containing Fc components, such as ADA,
ETA, GOL, and IFX, formed the with Fc (w/Fc) group,
while those taking CZP formed the without Fe (wo/
Fc) group. Consistent with previous studies on RF titers
measured by the turbidimetric method, the normal ref-
erence range is 0-14 IU/mL, low titer is 14-42 IU/mL
(<3 times the upper limit of normal [ULN] for labora-
tory and testing), and >42 IU/mL (>3 times the upper
limit of normal [ULN] for laboratory and testing) in-
dicates high titer [19]. The DAS28-CRP score, which
is calculated by combining the number of tender joints,
the number of swollen joints, CRP, and patient’s global
health (0-100) values, is routinely used in our outpa-
tient clinic to measure RA disease activity. A DAS28
score <2.6 indicates remission, a score of 2.6 to <3.2
indicates low disease activity, a score of 3.2 to <5.1 in-
dicates moderate disease activity, and a score >5.1 indi-
cates high disease activity [20]. ESR, CRP, and DAS28-
CRP values were recorded separately at the beginning,
third, and sixth months of anti-TNF therapy to identify

changes in disease activity.

Statistical Analyses

The normality of the distribution of data was tested
using the Shapiro—Wilk test. Descriptive statistics for
numerical variables are expressed as meantstandard
deviation or median (interquartile range [IQR]), while
those for categorical variables are expressed as numbers

FIGURE 1. Flowchart of the study.

and percentages. Between the two independent groups,
the independent samples t-test was used to compare nor-
mally distributed data, and the Mann—Whitney U test
was used to compare non-normally distributed data. The
relationships between the groups were assessed using the
chi-square test for categorical variables. The Friedman
test was used to compare the numerical data of more
than two dependent variables (post hoc test: Dunn’).
Cox regression analyses (the univariate, enter, and back-
ward Wald elimination methods) were used to estimate
the hazard ratio (HR) for factors associated with drug
survival of anti-TNF therapy. IBM SPSS Statistics for
Windows, Version 23.0 (IBM Corp., Armonk, NY,
USA) was used for the statistical analysis. A p-value of
<0.05 was considered statistically significant.

RESULTS

After the inclusion and exclusion criteria were applied,
52 of the 221 RA patients followed in our rheumatology
department were included in the study (Fig. 1). Of the pa-
tients, 48 (92.3%) were female, four (7.7%) were male, and
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TABLE 1. Demographic, clinical, and laboratory findings of RA patients

Number of the RA patients, n 52
Age, years 51.7+13.0
Female/male, n (%) 48/4 (92.3/7.7)
BMI, kg/m?2 28.9+5.0
Disease duration, years 13.8+7.2
Follow-up time, months 35.0+14.7
Distributions of anti-TNF drugs, (%)

Etanercept 32.7

Certolizumab 23.1

Adalimumab 23.1

Golimumab 15.4

Infliximab 5.8
Types of anti-TNF, (%)

w/Fc 76.9

wo/Fc 23.1
Anti-TNF is first biologic drug, (%)

Yes 75.0

No 25.0
Still on anti-TNF drug, (%)

Yes 55.8

No 44.2
Duration of stay on the anti-TNF drugs, (%)

<24 months 30.8

>24 months 69.2
CsDMARDs used with anti-TNF, (%)

None 23.0

CsDMARD monotherapy 63.5

CsDMARD combination 13.5

MTX usage along with anti-TNF, (%)

Yes 48.1

No 51.9
Steroid usage along with anti-TNF, n (%)

Yes 40.4

No 59.6
RF titres, IU/mL 58.1 (104.8)
RF, (%)

<42 1U/mL 46.2

>42 IU/mL 53.8
Anti-CCP, (%)

Positive 69.2

Negative 30.8
Comorbidities, (%)

Yes 50

No 50
Number of comorbidity 1(2)
Smoking, n (%)

Yes 173

No 82.7
Previous number of bDMARD 1(2)
Previous number of csDMARD 3(1)
Isoniazid prophylaxis, (%)

Yes 67.3

No 32.7
NSAID usage, (%)

Yes 71.2

No 28.8

Continuous variables are presented as either mean+SD or median (IQR) according to normality. Categorical variables are given in percentage. BMI: Body mass index;
bDMARD: Biological disease-modifying antirheumatic drug; csDMARD: Conventional synthetic disease-modifying antirheumatic drug; CCP: Cyclic citrullinated peptides;
MTX: Methotrexate; NSAID: Nonsteroidal anti-inflammatory drug; RF: Rheumatoid factor; TNF: Tumor necrosis factor; w/Fc: With Fc; wo/Fc: Without Fc.

the mean age was 51.7+13.0 years. The most commonly
used anti-TNF biologic agent was ETA, and 23.1% of pa-
tients were using CZP. The patients’ demographic, clini-
cal, and laboratory data are provided in Table 1.

It was determined that the ESR, CRP, and DAS28-
CRP values of all the RA patients significantly decreased
at the third and sixth months of anti-TNF treatment
compared to baseline (p=0.003, p<0.001 and p<0.001,
respectively). While the median values of ESR and CRP
were not different between the third and sixth months
(p>0.05), the DAS28-CRP scores showed a statistically
significant difference from each other at all three evalua-
tions (p<0.05), and gradually decreased compared to the
baseline (Fig. 2A-C).

In two independent group comparisons based on
whether the anti-TNF biological agents contain Fc
fragments, the median ESR values were significantly
higher in the wo/Fc group at the beginning of treatment
(p=0.040). However, the ESR values did not differ in the
third and sixth months after treatment (p=0.428 and
p=0.712, respectively). We did not find any significant
difference between the groups in terms of CRP values at
all three-time points (p=0.373, p=0.434, and p=0.392,
respectively). On the other hand, although there was no
significant difference between the median DAS28-CRP
scores of the two groups at the start of anti-TNF treat-
ment (numerically higher in the wo/Fc group), the me-
dian DAS28-CRP score of the wo/Fc group was statis-
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FIGURE 2. Changes in laboratory data and DAS28 scores in the first six months of anti-TNF therapy.
*: P<0.05; 0: Initiation of treatment; 3: Third month of treatment; 6: Sixth month of treatment; ESR: Erythrocyte sedimentation rate; CRP: C-reactive protein; DAS:

Disease activity score.

tically significantly lower at the third month (p=0.012).
This difference persisted numerically in the sixth month
of treatment, but it was not statistically significant
(p=0.384) (Fig. 3A-I). The mean age was lower in the
wo/Fc group (p=0.006). The median RF titers did not
differ between the groups (p=0.182). In addition, we
did not find any significant difference between the two
groups in terms of concomitant MTX or steroid usage

(p=0.329 and p=0.587, respectively) (data not shown).

At the time the study data were reviewed, 29 (55.8%)
of the patients were still continuing the anti-TNF treat-
ment that was started within the date range specified in
the inclusion criteria, while 23 (44.2%) were not. The
median values of RF titers and the median DAS28-
CRP3 score were significantly higher in the group not
continuing treatment (p=0.008 and p=0.004, respec-
tively). In terms of other parameters, the two groups

were similar (for all; p>0.05) (Table 2).

In the Cox regression analyses, we initially evaluated
the potential factors affecting anti-TNF survival sepa-
rately by using a univariate model. In these analyses, RF
titers and anti-CCP status variables were determined
to have significant effects (HR: 1.005 (1.001-1.008),
p=0.010 and HR: 2.963 (0.999-8.790), p=0.050, re-
spectively). Then, candidate predictors were entered
into the multiple model. After adjusting for the effects
of predictors [anti-TNF subtypes, age, body mass index
(BMI), number of comorbidities, history of treatment
with ¢sDMARDs/bDMARDs, concomitant use of
steroids or methotrexate, and anti-CCP status] in the
enter model, we found that RF titers were the most im-
portant independent risk factor for survival of anti-TNF
therapy (HR: 1.007 (1.002-1.012), p=0.009) (Table 3).
Finally, the backward Wald elimination method was ap-

plied, and RF titers were determined to be the most sig-
nificant predictor (HR: 1.005 (1.001-1.008), p=0.010).

DISCUSSION

In this study, we investigated the effects of both RF and
TNEF inhibitors (with and without Fc fragments) on
treatment-related parameters. Our results demonstrated
that not Fc fragment but RF titers might be effective on
drug survival of anti-TNFs. Although there was no dif-
ference in DAS28-CRP scores between patients using
CZP and those using other anti-TNF agents at the be-
ginning of treatment, there was a significant difference
between the two groups in the third month. However,
this difference did not persist in the sixth month.

In the treatment of RA, it is recommended that pa-
tients start DMARD treatments as early as possible to
achieve better clinical outcomes. EULAR recommends
first MTX monotherapy or combination treatment with
other sDMARDs after the diagnosis of RA, and in case
of unresponsiveness, a switch to targeted therapies is
recommended [21]. TNF-alpha is one of the cytokines
found in the inflamed synovium of RA patients, and the
treatments that block it (anti-TNF) are the drugs that
were first used to treat millions of RA patients [22]. In
comparisons made by taking into consideration the stan-
dard ACR treatment response criteria (ACR20, ACR50,
and ACR70 response rates), it was revealed that the re-
sponse rates of five different anti-TNF drugs were sim-
ilar [23]. Likewise, in a study comparing head-to-head
two anti-I'NF drugs with and without an Fc fragment,
Smolen et al. [24] reported similar outcomes in efficacy
and safety data. With these similarities in efficacy and
safety, anti-TNF drugs have different doses, dose opti-



152

NorTH CLIn ISTANB

FIGURE 3. Comparison of laboratory data and DAS28 scores according to anti-TNF therapy groups.

*: P<0.05; CRP: C-reactive protein; DAS: Disease activity score; ESR: Erythrocyte sedimentation rate; RF: Rheumatoid factor; w/Fc: With Fc; wo/Fc: Without Fc;
0: Initiation of treatment; 3: Third month of treatment; 6: Sixth month of treatment.

mization, half-lives, and drug administration routes. Of
course, these pharmacokinetic and pharmacodynamic
differences sometimes have the potential to affect the
drug preferences of patients or physicians [23]. In the
current study, the effects of anti-TNF drugs containing
Fc fragment on the laboratory and disease activity pa-
rameters were similar to those of CZP, consistent with
the literature. Only DAS28-CRP in the third month of
treatment was lower in the CZP group. This result may
be due to the four different drugs, doses and frequency
of administration in the Fc-fragmented group, although
there was only one drug and the same administration
procedure in the CZP group. Indeed, this difference had
disappeared and DAS28-CRP scores were <2.6 (remis-
sion) in both groups in the sixth month. These results

are in line with studies [24] that found the short- and

long-term efficacy of ADA (containing Fc fragments)
and CZP to be similar.

The DAS28 score, which is calculated by adding the
ESR or CRP to the physician’s and patient’s subjective
evaluations, is frequently utilized for the evaluation of
RA disease activity in clinical practice [25]. It is reported
that DAS28-CRP is more commonly used than DAS28-
ESR due to its ease of access and ability to show changes
in inﬂammatory activity at an earlier stage. However, it
should be kept in mind that some of the patients thought
to be in remission based on both DAS28-CRP and
DAS28-ESR show persistent synovitis on ultrasound
(US) and magnetic resonance imaging (MRI) studies
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TABLE 2. Comparison of demographic, clinical, laboratory, and disease activity parameters depending on whether or not to
continue anti-TNF treatment at the last evaluated date

Continuing with treatment (n=29) Discontinuation (n=23) )
Age, years 53.7+12.4 50.3+11.9 0.328
Gender, (%) 0.602
Female 56.3 43.8
Male 50 50
BMI, kg/m?2 29.2+5.7 28.6+4.0 0.674
Disease duration, years 13.9+6.1 14.0+8.4 0.969
Types of anti-TNF, (%) 0.299
w/Fc 52.5 47.5
wo/Fc 66.7 33.3
Anti-TNF is first biologic drug, (%) 0.629
Yes 59 41
No 46.2 53.8
Non-TNF use before anti-TNF, (%) 0.561
Yes 53.8 46.2
No 56.4 43.6
CsDMARDs used with anti-TNF, (%) 0.922
None 50 50
CsDMARD monotherapy 60.6 39.4
CsDMARD combination 42.9 57.1
MTX usage along with anti-TNF, (%) 0.805
Yes 52 48
No 59.3 40.7
Steroid usage along with anti-TNF, (%) 0.491
Yes 47.6 52.4
No 61.3 38.7
RF, (%) 0.051
Positive 48.8 51.2
Negative 81.8 18.2
RF titres, IU/mL 28.4 (77.7) 87.9 (126.8) 0.008*
RF, (%) 0.236
<42 1U/mL 66.7 33.3
>42 1U/mL 46.4 53.6
Anti-CCP, (%) 0.058
Positive 47.2 52.8
Negative 75 25
Comorbidities, (%) 0.782
Yes 57.7 42.3
No 53.8 46.2
Number of comorbidity 1(2) 0(2) 0.758
Smoking, (%) 0.366
Yes 66.7 33.3
No 53.5 46.5
Previous number of bDMARD 1(2) 1(2) 0.969
Previous number of csDMARD 3(1) 3(1) 0.335
History of isoniazid prophylaxis, (%) 0.991
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TABLE 2 (CONT). Comparison of demographic, clinical, laboratory, and disease activity parameters depending on whether or not
to continue anti-TNF treatment at the last evaluated date

Continuing with treatment (n=29) Discontinuation (n=23) p

Yes 54.3 45.7

No 58.8 41.2
NSAID usage, (%) 0.824

Yes 56.8 43.2

No 53.3 46.7
ESR? 22 (26) 27 (36) 0.320
ESR? 16 (18.5) 19 (15) 0.319
ESR® 18 (24) 16 (13) 0.828
CRP® 14.9 (17.2) 20.5 (25.3) 0.315
CRP3? 4.6 (8.9) 6.7 (10.6) 0.159
CRP® 5.6 (6.6) 4.6 (8.1) 0.934
DAS28-CRP? 5.6 (0.5) 5.7 (1.1) 0.173
DAS28-CRP? 3(0.9) 3.4(0.7) 0.004*
DAS28-CRP® 2.4 (0.7) 2.4 (1) 0.531

*: P<0.05. Continuous variables are presented as either mean+SD or median (IQR) according to normality. Categorical variables are given in percentage. BMI: Body
mass index; bDMARD: Biological disease-modifying antirheumatic drug; csDMARD: Conventional synthetic disease-modifying antirheumatic drug; CCP: Cyclic citrul-
linated peptides; CRP: C-reactive protein; DAS: Disease activity score; ESR: Erythrocyte sedimentation rate; MTX: Methotrexate; NSAID: Nonsteroidal anti-inflammatory
drug; RF: Rheumatoid factor; TNF: Tumor necrosis factor; w/Fc: With Fc; wo/Fc: Without Fc; 0: Initiation of treatment; 3: Third month of treatment; 6: Sixth month

of treatment.

[26]. In our study, there was a significant improvement
in the ESR, CRP, and DAS28-CRP values of all the RA
patients in the third and sixth months compared to the
onset of anti-TNF. However, we would like to point out
that our patient records did not include any US or MRI
information evaluating the presence of synovitis.

Studies conducted previously in different countries
showed that anti-TNFs were started at a high rate as
the first bBDMARD in patients who did not respond to
traditional DMARD treatments. This has been attrib-
uted to the fact that TNF inhibitors were historically
the first biologics and targeted synthetic DMARD ther-
apies were not available at that time. However, despite its
widespread use with RA and non-RA indications (e.g.,
inflammatory spine diseases, inflammatory bowel dis-
eases, uveitis, psoriasis, etc.), anti-TNF therapy cannot
be continued in approximately 30—40% of patients due
to primary failure, secondary loss of response, or intoler-
ance [11]. Studies have reported that the main reason for
discontinuing these drugs is loss of clinical efficacy [27].
One of the common mechanisms in loss of response is
the formation of antibodies to TNF inhibitors [18]. The
level of this immune response, called immunogenicity, is
higher in IFX compared to ADA and ETA, especially

when combined MTX is not used. Also, factors such
as the molecular structures, doses, and treatment dura-
tions of drugs, together with the patient’s genetic back-
ground, affect the development of these antibodies [23,
27]. In RA, the effects of RF and anti-CCP autoanti-
bodies, which are associated with a poor prognosis, on
anti-TNF therapies are still unclear and previous studies
have shown conflicting results (28, 29]. Julia et al. [28]
reported that the simultaneous presence of RF and anti-
CCP was associated with better outcomes than the pres-
ence of only one of the two autoantibodies. Conversely,
negative effects of both RF positivity and high RF titers
on remission rates and survival time of anti-TNF thera-
pies have been reported in various studies [29-32]. Also,
high titers of RF and ACPA are identified as poor prog-
nostic factors in the 2019 EULAR recommendations for
the treatment of rheumatoid arthritis [33]. In a recent
retrospective study, Nakayama et al. [17] reported that
CZP without Fc may be more effective than anti-TNFs
with Fc in RA patients with high RF titers. Here, it was
hypothesized that RF could bind to the Fc part of TNF
inhibitors with its ability to bind to the Ig Fc part and
change the clinical efficacy of these drugs. In our RA
patient cohort, which had a mean follow-up time of 35
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TABLE 3. Evaluation of factors associated with the survival of anti-TNF therapies
Univariate analysis Enter model

Variables HR 95% CI p HR 95% CI p
Age 0.989 0.956-1.023 0.507 0.961 0.916-1.008 0.100
BMI 0.987 0.912-1.069 0.755 0.980 0.875-1.097 0.721
Disease duration 1.006 0.944-1.073 0.847
Number of comorbidity 1.022 0.680-1.534 0.917 0.992 0.620-1.588 0.973
Previous number of bDMARD 0.940 0.688-1.286 0.701 0.816 0.566-1.178 0.278
Previous number of csDMARD 1.637 0.713-3.757 0.245 1.614 0.606—4.302 0.338
Types of anti-TNF

Wo/Fc

W/Fc 1.690 0.573-4.984 0.341 2.011 0.593-6.821 0.262
RF status

Negative

Positive 3.961 0.924-16.976 0.064
RF titers 1.005 1.001-1.008 0.010* 1.007 1.002-1012 0.009*
RF

<42 1U/mL

>42 IU/mL 1.954 0.827-4.619 0.127
Anti-CCP status

Negative

Positive 2.963 0.999-8.790 0.050 1.837 0.563-5.992 0.313
MTX

Yes

No 0.777 0.343-1.764 0.547 0.645 0.266-1560 0.330
Steroid usage

Yes

No 0.587 0.256-1.347 0.209 0.392 0.153-1.004 0.051

*: P<0.05; BMI: Body mass index; bDMARD: Biological disease-modifying antirheumatic drug; csDMARD: Conventional synthetic disease-modifying antirheumatic drug;

CI: Confidence interval; RF: Rheumatoid factor; w/Fc: With Fc; wo/Fc: Without Fc.

months, 44.2% of patients were unable to continue anti-
TNF therapy. We did not find any difference in the use
of combined csDMARDs or combined MTX between
patients who continued the anti-TNF treatment and
those who did not. For the third and sixth months, the
clinical and laboratory data for each of the two treatment
groups (the w/Fc and the wo/Fc groups) were substan-
tially similar with the same median RF values. Accord-
ing to the cox-regression results, it was observed that RF
titers significantly affected the survival of anti-TNF ther-
apies while the Fc fragment did not. Although the effect
of RF titers is consistent with the literature, whether the
relationship between RF titers and the Fc fragment af-
fects survival should continue to be investigated.

Our study has some limitations. This is a retro-
spective study that includes relatively few patients, and
our results may have been influenced by other factors
present in patients but not recorded at the time of the
outpatient clinic visits. Although improvements in
laboratory parameters and DAS28 scores were noted,
structural damage in patients may have been different
between the w/Fc and wo/Fc groups; however, the per-
sistence of synovitis on radiological progression scores
or MRI and US was not measured. Finally, the accuracy
of our results may come into question for patients who
meet the definition of difficult-to-treat RA [34], and if
these patients had different numerical distributions in

the different groups.
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Conclusion

This study showed that RF titers have significant effects
on the survival of anti-TNF therapies, but we did not
find the same result with the Fc fragment. Disease ac-
tivity in the third month of treatment was significantly
lower in the wo/Fc group compared to the w/Fc group,
but at later follow-up, treatment responses were similar.
The possible effects of the relationship between RF titers
and the Fc fragment on anti-TNF therapies should con-
tinue to be investigated in larger patient groups.
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