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Effects of biologic drugs on the prognosis of rheumatoid 
arthritis among patients with poor diabetes control

Introduction
Antirheumatic drugs such as methotrexate (MTX) and treatment with biological disease-modifying anti-
rheumatic drugs (bDMARDs) have come to provide desired therapeutic effects in the treatment of rheu-
matoid arthritis (RA). However, RA is known to cause various complications, and the treatment and mainte-
nance of complications are very important (1).

Diabetes mellitus (DM) is a common disease, and its complications such as neurological disorders, eye 
disorders, and renal disorders are well known. It also causes various complications in the cardiovascular sys-
tem. As a result, it often leads to death. A good diabetes control is important for preventing complications. 
Since corticosteroids adversely affect glucose metabolism, it is a standard practice to avoid using these 
drugs as much as possible for RA treatment. However, they can be used in small amounts. 

In this study, we investigated the effects of bDMARDs on diabetes control among patients with RA, as it has 
not been examined before.

Methods
The study used a cross-sectional design. It was conducted between January 1, 2013, and December 31, 
2016. This multi-center study involved the Division of Rheumatology, Department of Medicine, Showa Uni-
versity Hospital; Showa University Koto-Toyosu Hospital; and Showa University Northern Yokohama Hospi-
tal. A total of 632 patients with RA from the All Showa University of RA database (ASHURA) were included 
in our study. The criteria used for the classification of RA complied with the 2010 American College of 
Rheumatology/European League Against Rheumatism (ACR/EULAR) classification criteria (2). The following 
background factors were investigated: age; gender; body mass index (BMI); type of bDMARD; dosages 
of MTX and PSL; use of conventional synthetic disease-modifying antirheumatic drugs and nonsteroidal 
anti-inflammatory drugs; smoking history; glycated hemoglobin (HbA1c); presence or absence of hyper-
tension and dyslipidemia; and the levels of serum creatinine, C-reactive protein, and matrix metalloprotein-
ase-3 (MMP-3). We also used the simplified disease activity index (SDAI) (3) and health assessment question-
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naire disability index (HAQ-DI) to evaluate the 
RA disease activity and activities of daily living, 
respectively. Poor DM control was defined as a 
HbA1c of 6.0; accordingly, we divided the pa-
tients into groups with a good and poor DM 
control. The SDAI and PSL dosage were the pri-
mary and secondary endpoints, respectively. 

The exclusion criteria were primary and sec-
ondary failures, adverse drug events, missing 
data, and patients who moved or had care 
withdrawn. There were no restrictions on the 
use of other DMARDs or nonsteroidal anti-in-
flammatory drugs. There were no limits on age 
or disease duration. Patients who requested 
that the examination be stopped and patients 
who were determined by a doctor to be inap-
propriate for inclusion in the study were ex-
cluded.

Statistical analysis
The following statistical analyses were per-
formed: the Mann-Whitney U test, chi-squared 
test for independence, Student’s t-test, and a 
repeated-measure analysis of variance (ANO-
VA). Repeated-measures ANOVA was used to 
evaluate the SDAI and PSL dosage, and HbA1c 
scores before the treatment and 1 year later.

All statistical analyses were performed with 
EZR (Saitama Medical Center, Jichi Medical 
University, Saitama, Japan), which is a graphi-
cal user interface for R (The R Foundation for 
Statistical Computing, Vienna, Austria). More 
precisely, it is a modified version R commander 
designed to add statistical functions frequently 
used in biostatistics (4). All patients were not 
involved reporting patient and public involve-
ment in research.

Results
Of the 632 patients in the ASHURA Registry 
considered for the study, 336 were exclud-
ed due to primary failure, secondary failure, 
stopped because that led to remission, partial 
response, complications (infection, rash, can-
cer, pregnancy, infusion reaction, cytopenia, 
cardiopulmonary arrest, and others), transfer, 
discontinuation, withdrawal from the study, 
economic reasons, missing data, and use of 
conventional synthetic DMARDs (Figure 1). 

Univariate analysis of the demographics and 
baseline characteristics of 296 patients with 
RA are presented in Table 1. Compared to the 

good DM control group, the poor DM control 
group had more elderly patients. Furthermore, 
BMI, the smoking rate, PSL dosage, and disease 
activity of RA were higher in the poor DM con-
trol group (Table 1).

The SDAI score ranged from 27.7±15.6 to 
7.1±8.0 in the poor DM control group (n=83) 
and from 22.9±14.0 to 6.3±7.6 in the good DM 
control group (n=213). There was no interac-
tion between the groups (Table 1). Repeat-
ed-measures ANOVA showed a significant 
difference between the groups (p=0.011) 
and during the treatment period (p=0.001). 
The PSL dosage ranged from 3.5±3.6 (mg/

Main Points
•	 What is already known about this sub-

ject?

	 Tocilizumab treatment decreased HbA1c 
levels in patients with rheumatoid arthri-
tis (RA).

•	 What does this study add?

	 Tumor necrosis factor inhibitor de-
creased the HbA1c levels in patients 
with RA. 

•	 How might this impact clinical practice 
or future developments?

	 The biological disease-modifying an-
tirheumatic drugs (bDMARD) therapy 
reduced the RA disease activity and PSL 
dosage in both the groups with poor and 
good diabetes mellitus control. The bD-
MARD treatment for RA was recommend-
ed regardless of good or poor DM control.
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Table 1. Unavailable analysis of the demographics and baseline characteristics of 296 patients 
with RA.

Factors		  HbA1c＞6.0 group	 HbA1c≦6.0 group	 p

n		  83	 213

Age (years)		  60 (60-71)	 57 (43-72)	 0.000*

Sex (female), n (%)		  65, (78)	 181, (85)	 0.056**

Body mass index (kg/m2)	 23.4 (20.8-26.9)	 20.8 (18.9-22.9)	 0.000*

Bio-naive (%)		  64.1	 59.5	 0.370**

Smoking history, yes (%)	 34 (41)	 54 (26)	 0.001**

Prednisolone dosage (mg/d) (pre)	 3.5±3.6	 2.3±3.0	 0.002***

Prednisolone dosage (mg/d) (post)	 2.2±3.0	 1.6±3.6	 0.141***

MTX dosage (mg/w)		 8 (0.25-10)	 8 (0-10)	 0.030*

bDMARDs	 Infliximab	 16	 33	 0.329**

	 Etanercept	 12	 30	

	 Adalimumab	 9	 24	

	 Golimumab	 10	 23	

	 Certolizmab Pegol	 6	 22	

	 Tocilizumab	 14	 46	

	 Abatacept	 16	 35	

ESR (mm/H)		  36 (14.25-53)	 22 (12-43)	 0.000*

CRP (mg/dL)		  1.35 (0.40-3.96)	 0.53 (0.09-2.42)	 0.000*

MMP-3 (ng/mL)		  223.7 (91.4-384.3)	 127.5 (57.2-260.5)	 0.000*

HbA1c (%) (pre)		  6.4 (6.1-7.0)	 5.5 (5.3-5.7)	 0.000*

HbA1c (%) (post)		  6.2 (5.9-6.95)	 5.4 (5.2-5.675)	 0.000*

SDAI (pre)		  27.7±15.6	 22.9±14.0	 0.000***

SDAI (post)		  7.1±8.0	 6.3±7.6	 0.425***

HAQ-DI		  0.73±0.70	 0.66±0.64	 0.370***

MTX: methotrexate; bDMARDs: biological disease-modifying antirheumatic drugs; ESR: erythrocyte sedimentation rate; MMP-3: 
matrix metalloproteinase-3; SDAI: simplified disease activity index; HAQ-DI: Health Assessment Questionnaire Disability Index.
*analysis using a Mann-Whitney U test.
**analysis using a chi-squared test for independence.
***analysis using Student's t-test.



day) to 2.2±3.0 in the poor DM control group 
and from 2.3±3.0 to 1.6±3.6 in the good DM 
control group. A significant difference was 
observed between the groups (p=0.008) 
and during the treatment period (p=0.000). 
HbA1c ranged from 6.6±0.68 to 6.5±0.82 in 
the poor DM control group and from 5.1±0.29 
to 5.4±0.34 in the good DM control group. Al-
though a significant difference was observed 
between the groups (p=0.000), there was no 
significant difference during the treatment 
period (p=0.084).

Notably, there was no significant difference 
in the HAQ-DI. No patient reported HbA1c in-
creasing by 1.0 or more during 1 year (Figure 
2).

Discussion
In this study, there was no difference in the 
treatment response to bDMARDs depending 
on the value of HbA1c. In a previous study, 
tocilizumab (TCZ) treatment decreased the 
HbA1c levels in patients with RA to a greater 
extent than the tumor necrosis factor inhibi-
tor (TNFi) (5). However, compared to the use 
of MTX alone, the use of TNFi with MTX was 
not associated with a significant change in 
HbA1c or fasting glucose levels (6). Because 
of comparing to the number of cases using 
TCZ, many numbers of cases using TNFi, there 
is no difference in the treatment response to 
bDMARDs depending on the HbA1c value. 
The HbA1c levels were not high prior to treat-
ment. 

The strength of this study was that regardless 
of the HbA1c value, the bDMARD use reduced 
the disease activity of RA, the PSL dosage, and 
the HbA1c level. Decreased HbA1c levels may 
lead to a reduction in the incidence of DM 
complications. Especially, the HbA1c odds ratio 
of cardiovascular risk was 6.1 compared to that 
at a regular rheumatology outpatient clinic (7). 
Finally, the mortality rate of patients with RA 
may be reduced. Thus, regardless of the HbA1c 
value, bDMARDs are important and are strong-
ly recommended.

Our study has some limitations. First, we did 
not determine the patients’ hemoglobin levels 
and homeostatic model assessment insulin re-
sistance (HOMA-IR). Second, background fac-
tors were different between the two groups, 
and there was no adjustment for confounding 
factors. Third, the group with a poor DM control 
had fewer cases than the group with a good 
DM control. In the future, there is a need for fur-
ther research of bDMARDs in this context.

Our results showed that the bDMARD therapy 
reduced the RA disease activity and PSL dos-
age in both groups with poor and good DM 
control. Therefore, we recommend the bD-
MARD treatment for RA regardless of a good or 
poor DM control. 
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Figure 2. Changes in SDAI, PSL dosage, and HbA1c levels. Inter-individual variation of 0.011 and 
individual variation of 0.000 for SDAI; inter-individual variation of 0.008 and individual variation 
of 0.000 for PSL dosage (mg/day); and inter-individual variation of 0.000 and individual variation 
of 0.084 for HbA1c (%).

Figure 1. Study flow chart.
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