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Clinical Characteristics of Rheumatoid Arthritis Patients
Achieving Functional Remission after Six Months of
Non-tumor Necrosis Factor Biological Disease-Modifying
Antirheumatic Drugs (DMARDSs) Treatment
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Abstract:

Objectives We aimed to identify the factors that predict the likelihood of remission based on a health as-
sessment questionnaire (HAQ) in rheumatoid arthritis (RA) patients who received non-tumor necrosis factor
(TNF) biologics for six months before they commenced definitive treatment.

Methods The subjects consisted of 97 RA patients treated with tocilizumab or abatacept for 6 months. The
following characteristics were investigated: age, gender, body mass index, steroid and methotrexate dosage,
serum matrix metalloproteinase-3 levels, simplified disease activity index (SDAI) score, HAQ score (for as-
sessing the activities of daily living [ADL]) and the short form (SF)-36 score (for assessing the quality of life
[QOLY]). Remission based on the HAQ score is defined as HAQ <0.5 after 6 months of treatment. The sub-
jects were divided into two groups: patients with HAQ score <0.5 and HAQ score >0.5, and a retrospective
study was conducted.

Results The group of RA patients who entered remission based on the HAQ (53 patients) had a lower
SDALI than the patients who did not enter remission (44 patients), and the RA patients had a lower tender
joint count (TJC) and HAQ scores and a lower physician’s global assessment (PGA) than those who did not
enter remission. The physical component summary score (PCS) and role/social component summary score
(RCS) of the SF-36 summary score were higher in the remission patients than in those without. Before the
start of the treatment, the HAQ score, patients’ global assessment (PtGA) and PCS and mental component
summary score (MCS) of the SF-36 were determined based on a logistic regression analysis.

Conclusion Our findings suggest that RA patients with lower HAQ scores and PtGA and higher PCS and
MCS of the SF-36 at baseline are more likely to achieve HAQ remission with non-TNF biologic treatment
than others.
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with biological disease-modifying antirheumatic drugs

Introduction (bDMARD:s), has contributed to an increased number of pa-

tients achieving clinical remission. As a result of this in-

Recommendations regarding the treatment of rheumatoid crease in the rate of clinical remission, the number of pa-
arthritis (RA) have been well established (1), and the usage tients achieving structural and functional remission has also
of methotrexate (MTX) as an anchor agent, in combination increased (2). Complete remission in a patient is defined as
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120 patients recruitedl

23 patients were excluded
2 primary failure
2 secondary failure
6 complications

13 lacked data
4 transferred
4 missing data

—> 2 rash 2 withdrew
1 anemia 2 discontinued
1 fractures 1 partial response

1 herpes zoster
1 pneumocystis pneumonitis

97 patients included

Figure. Flow chart of the study.

the achievement of clinical, structural and functional remis-
sion (3). Although multiple studies regarding clinical and ra-
diographic remission have been reported to date, there are
few reports regarding functional remission. It is important
for patients to achieve functional remission as a final treat-
ment outcome. There are reports of health assessment ques-
tionnaire (HAQ) remission using a biological agent contain-
ing a tumor necrosis factor (TNF) biologic agent. Although
analyses of effectiveness and prognostic factors of TNF bio-
logic agents have been frequently reported, there are few re-
ports of non-TNF biologics (tocilizumab or abatacept). Ad-
ditionally, several reports have addressed the prognostic fac-
tors for clinical (4, 5) and radiographic (6) remission; how-
ever, no prognostic factors for functional remission have yet
been reported.

In this study, we analyzed the relationship between vari-
ous baseline factors and functional outcomes after six-month
non-TNF biologic treatment to determine the prognostic fac-
tors for functional remission.

Materials and Methods

A retrospective study was performed in patients treated at
a single hospital facility. RA patients who initiated non-TNF
bDMARDs treatment from 1 January 2007 to 31 March
2016 were examined. Among 120 patients treated with
either or both tocilizumab or abatacept treatment, 97 were
deemed eligible to participate as subjects in this study. The
non-TNF bDMARDs used in the study were tocilizumab for
72 patients and abatacept for 48 patients, with no other
bDMARDs in any subjects. The
bDMARDs was deferred to the primary physician of each
patient. The choice between subcutaneous injection and in-
travenous drip was made by the patient.

The items described below were evaluated at baseline (be-
fore the treatment initiation) and six months after the treat-
ment initiation. The patient background items were age, sex,
body mass index (BMI), experience of bDMARDs usage
(either bio-naive or bio-switch), disease duration, steroid
dosage and MTX dosage. The serological examination in-
cluded the assessment of matrix metalloproteinase 3 (MMP

used selection of

3), C-reactive protein (CRP) and the erythrocyte sedimenta-
tion rate (ESR). The disease activity was evaluated using the
Simplified Disease Activity Index (SDAI) (7). The activities
of daily living (ADL) were evaluated using the HAQ dis-
ability index (HAQ-DI) (8), and the nonspecific health-
related quality of life (QOL) was evaluated using the Short
Form 36 (SF 36) (9). The usage of conventional synthetic
DMARDs (csDMARDs), adrenocortical steroids (steroids)
and non-steroidal anti-inflammatory drugs (NSAIDs) and
their dosages before the initiation of biologic treatment as
well as patient age or disease duration were not included in
the inclusion or exclusion criteria.

As a primary outcome index, HAQ-DI <0.5 was defined
as functional remission. To determine the relationship be-
tween the baseline factors and functional outcomes, the
baseline values of each item were analyzed based on the
presence or absence of functional remission. The study ex-
clusion criteria included the following: discontinuation of
biologic treatment due to primary or secondary response
failure or adverse effects; additional oral treatment using
csDMARDs agents, steroids, or NSAIDs; complications,
such as infection; likelihood of continuing the study because
of situations such as hospital transfer, patient withdrawal
from the study, or other circumstances that the primary phy-
sician deemed inappropriate for the study. For the excluded
patients, a last observation carried forward (LOCF) analysis
was performed. However, the patients who stopped the treat-
ment regimen after only 3 months were excluded from the
analysis.

All of the statistical analyses were performed using uni-
variate and multivariate analyses with the JMP12 software
program (SAS Institute, Cary, USA). We obtained written
informed consent from all patients who enrolled in the
study. The study received approval from the Bio-Ethics
Committee of the Department of Medicine, Showa Univer-
sity School of Medicine (No. 1435).

Results

Ninety-seven patients were included in the study, as is
shown in Figure. No patient received additional oral treat-
ment with steroids or NSAIDs during the treatment period.

For the background parameters of the study subjects,
there were 53 patients with functional remission (Group A)
and 44 with no remission (Group B) (Table 1). Based on the
univariate analyses, Group A had a significantly younger age
(p=0.001), higher dosage of MTX (p=0.026), lower SDAI at
the time of study initiation (p=0.001), lower HAQ-DI (p=
0.000), lower tender joint count (TJC) (p=0.000) and lower
physician’s global assessment (PGA) (p=0.003) than Group
B. With regard to the QOL, Group A had significantly
higher values for the physical component summary score
(PCS) (p=0.000) and role/social component summary score
(RCS) (p=0.000) of the SF 36 than Group B.

The findings of the multivariate analyses findings were as
follows: patient’s global assessment (PtGA) (p=0.0038, odds
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Table 1. Univariable Analysis of the Demographics and Baseline Character-
istics of 97 RA Patients.
Remission (Group A)  No remission (Group B) p
n 53 44
Age (years) 59 (50-68) 70 (62-74) 0.001*
Sex (female, %) 83 80 0.860%**
Body mass index 21 (20-24) 21 (19-25) 0.830%*
Tocilizmab: Abatacept 28 :25 25:19 0.851%*
Bio (naive, %) 49 45 0.081%#%*
Disease duration (year) 7 (3-11) 8 (3-18) 0.082*
Steroid dosage (mg/d) 3(0-5) 4 (0-5) 0.229*
MTX dosage (mg/w) 8 (0-12) 3(0-9) 0.026*
ESR (mm/H) 28 (16-41) n=52 29 (19-55) n=43 0.342%*
CRP (mg/dL) 1 (0-3) n=52 1 (0-3) n=43 0.436*
MMP-3 (ng/mL) 180 (69-307) n=51 229 (123-321) n=43 0.271%*
SDAI 20 (15-29) n=52 33 (19-37) n=43 0.001*
TJC 4(2-8) 8 (4-14) n=43 0.000*
N[ 3 (2-6) 5 (2-9) n=43 0.080%*
PtGA 52 (25-70) 60 (40-75) n=43 0.156*
PGA 49 (26-66) 66 (42-75) n=43 0.003*
HAQ-DI 0.125 (0-0.250) n=52 1 (0.750-1.375) n=41 0.000*
PCS 34 (22-42) n=48 19 (11-26) n=42 0.000*
SF-36 MCS 50 (43-57) n=48 52 (43-58) n=42 0.822%*
RCS 47 (40-54) n=48 35 (25-39) n=42 0.000%*

MTX: methotrexate

MMP-3: matrix metalloproteinase 3

SDALI simplified disease activity index

TJC: tender joint count

SJC: swollen joint count

PtGA: patient’s global assessment

PGA: physician’s global assessment

HAQ-DI: health assessment questionnaire disability index
SF-36: short form-36

PCS: physical component summary score

MCS: mental component summary score

RCS: role/social component summary score

*analysis using Mann-Whitney U test

**analysis using chi-squared test for independence test

Table 2. Prognostic Factor Identified by Multivariate Analysis Showing a
Significant Association with Functional Remission.

Remission No remission QOdd ratio (95% CI) p
PtGA 52 (25-70) n=53 60 (40-75) n=43  1.080 (1.025-1.138)  0.0038
HAQ-DI 0 (0-1) n=52 1 (1-1) n=41 49.3 (5.8-416.7) 0.0004
PCS 34 (22-42) n=48 19 (11-26) n=42  1.132(1.027-1.248)  0.0128
MCS 50 (43-57) n=48 52 (43-58)n=42  1.102 (1.006-1.206)  0.0359

TIJC: tender joint count

PtGA: patient’s global assessment

HAQ-DI: health assessment questionnaire disability index
PCS: physical component summary score

MCS: mental component summary score

ratio: 1.080, 95% CI: 1.025-1.138), HAQ-DI (p=0.0004,
odds ratio: 49.3, 95% CI: 5.8-416.7), PCS (p=0.0128, odds
ratio: 1.132, 95% CI: 1.027-1.248) and mental component
summary score (MCS) of the SF-36 (p=0.0359, odds ratio:

1.102, 95% CI: 1.006-1.206) (Table 2).

2273



Intern Med 56: 2271-2275, 2017 DOI: 10.2169/internalmedicine.8723-16

Discussion

In the present study, we determined that a lower PtGA
and HAQ-DI and higher PCS and MCS of the SF-36 at
baseline were prognostic factors for functional remission af-
ter six months of non-TNF bDMARD treatment. Although
the disease activity, age, and sex were expected to influence
the functional outcomes, our analyses did not find those
variables to be prognostic factors.

Multiple studies regarding RA prognostic factors have
been reported (10). According to the literature, good prog-
nostic factors for remission from disease activity include the
following: male sex, young age, late-onset RA, short disease
duration, nonsmoking status, low baseline disease activity,
mild functional impairment, low baseline radiographic dam-
age, absence of rheumatoid factor (RF) and anti-cyclic
citrullinated peptide (CCP), low serum level of acute-phase
reactant, interleukin (IL) 2, and receptor activator of nuclear
factor kappa-B ligand (RANKL) at baseline, early treatment
using csDMARD combinations, the use of anti-TNF, con-
current use of DMARDs in anti-TNF-treated patients, and a
moderate or good response to treatments during the first six
months. A study on radiographic remission reported that
MTX in combination with etanercept resulted in a better ra-
diographic remission rate than MTX alone (11). After this
report was published, similar outcomes were reported with
other biologic agents (12). As a prognostic factor for com-
plete remission, very early RA was reported (13). None of
these studies, however, focused on functional remission. The
results regarding the SF-36 vary depending on each compo-
nent. The PCS involvement may be related to a low HAQ.
However, since we did not evaluate any other depressive
state in the patients, the association between the PCS and
MCS could not be clarified in this study.

Several limitations associated with the present study war-
rant mention. First, we did not perform a radiographic
evaluation of the joints, although the radiographic findings
are expected to influence the Damage-HAQ (14). The Total
Sharp/van der Heijde Sharp score is one of the factors influ-
encing functional remission, and it is determined using a lo-
gistic regression analysis. Although the HAQ-DI contributed
to functional remission according to a multiple logistic re-
gression analysis, the modified total vdH-Sharp score did
not play a role during abatacept treatment in RA pa-
tients (15, 16). In addition, because a radiographic evalu-
ations was only performed in 50 patients, the subjects were
analyzed without accounting for radiographic findings. Sec-
ond, we used actual clinical data accumulated over a long
period of time, generating a bias in the biologics used in
this study; therefore, the clinical outcomes may be different,
depending on the type of biologic treatment applied. Third,
the study design is not a prospective study but a retrospec-
tive one. Finally, no socioeconomic factors were included in
our analysis.

Non-TNF bDMARDs for the treatment of RA demon-

strate efficacy, leading to clinical remission as well as radio-
graphic remission in many cases. Good baseline HAQ-DI
scores, TJC and PtGA, however, prevent functional remis-
sion. This finding is considered to be a limitation of non-
TNF bDMARDs treatment. Achieving functional remission
will require the establishment of a novel therapy algorithm.

In conclusion, our study demonstrated that RA patients
with lower HAQ scores, and PtGA and higher PCS and
MCS of the SF-36 at baseline are more likely to achieve
HAQ remission with non-TNF biologic treatment than other
patients.
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