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Abstract
Background: The ACR/EULAR recommendations endorse the use of glucocorticoids (GCs) for rheumatoid arthritis
(RA) patients’ flares and as a bridge to a DMARD. However, the recommendation of low dose short-term
monotherapy with (GCs) remains open to the discretion of the clinician. The aim of this study was to assess
whether a short-term use of low dose prednisone monotherapy was effective in inducing remission in newly
diagnosed RA patients.
Methods: A retrospective analysis of patients newly diagnosed with RA at a Community Health Center in North
Dakota was performed based on the ACR/EULAR RA classification criteria. Demographic and clinical data were
abstracted from patients’ medical charts. Patients treated with (< 10 mg/day) of prednisone up to 6 months were
included. Response to prednisone was analyzed according to pre- and post-treatment DAS28-ESR score and EULAR
response criteria.
Results: Data on 201 patients were analyzed. The mean prednisone dose was 8 mg/day (range: 5–10; SD = 1.2) and
the mean treatment duration was 42.2 days (12–177; 16.9). Disease severity significantly improved from baseline to
follow-up for: tender joint count (8.6 ± 4.8 vs. 1.5 ± 3.3; P < 0.001), swollen joint count (6.2 ± 5.0 vs. 1.4 ± 3.0; P <
0.001), and visual analog pain score (4.8 ± 2.6 vs. 2.1 ± 2.5; P < 0.001). DAS28-ESR disease severity significantly
improved from baseline to follow-up: (5.1 ± 1.2 vs. 2.7 ± 1.3; P < 0.001). Per EULAR response criteria, 69.7% of patients
showed good response to treatment and 20.4% showed moderate response. 54.2% of patients reached remission.
Conclusion: Short-term use of low dose prednisone monotherapy induced disease remission and improved clinical
severity of RA in the majority of newly diagnosed patients.
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Background
Rheumatoid arthritis (RA) is a chronic, inflammatory
synovial joint disorder characterized by symmetrical
polyarticular arthritis [1]. The prevalence of RA has increased significantly, affecting 1.5 million adults in the
U.S. [2].
RA is expensive not only for patients and payers
through direct healthcare related costs, but also to society in the form of lost productivity secondary to the loss
of functionality that comes with advanced disease [3, 4].
RA-associated morbidity is directly correlated with the
amount of time patients spend in a state of severe disease activity [5]. Therefore, early intervention and optimal management is paramount to limiting long-term
complications.
Glucocorticoids (GCs) were reported to be effective in
treating RA as early as 1949 [6]. GCs have strong antiinflammatory properties that act quickly, and are therefore effective in inducing early remission in newly
diagnosed RA patients while bridging to a synthetic
disease-modifying anti-rheumatic drug (DMARD) and in
fighting flares [7, 8].
The 2016 EULAR recommends that GCs be tapered as
rapidly as clinically feasible, preferably within 3 months.
However, they leave the dosing regimen and route of administration up to the decision of the individual
rheumatologist [9]. Similarly, the 2015 ACR guidelines
also acknowledge the efficacy of less than 3 months of
low dose GC bridging therapy, but their dosing and administration recommendations are to some extent unclear [10].
Early RA has previously been defined as duration of
symptoms for < 12 months [11]. For early RA, the
international guidelines recommend the use of GCs
without indicating the best starting dosage and duration of use of GCs [9–13]. Despite these shortcomings, GCs prescription rates remain high ranging from
30 to 74% [14–16]. The use of GCs as monotherapy
has been overlooked in recent years and the risks of
GC exposure vary widely based on patient characteristics [17].
The purpose of this study was to assess whether shortterm use of low dose prednisone monotherapy was effective in inducing remission in newly diagnosed RA
patients.
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Criteria of eligibility

Inclusion criteria consisted of: newly diagnosed RA patients treated with < 10 mg/day of prednisone and had
received a maximum of 6-month therapy. Patients were
considered newly diagnosed if they had a duration of
symptoms of less than 12 months. The international recommendations agree that a dose < 10 mg/day GC is considered a low dose, and GC should be tapered in less
than 3 months, or 7.5 mg/day GC prescribed for up to 6
months [19]. Exclusion criteria were: 1) patients ever
treated with a DMARD or started on a DMARD during
the treatment period; 2) patients already actively on GCs
upon entry into study; and 3) insufficient information in
the electronic medical records to calculate disease
severity.
The following variables were recorded for each patient:
age, gender, race, prednisone dose, treatment duration,
additional anti-inflammatory medications, rheumatoid
factor status, rheumatoid factor titer, anti-cyclic citrullinated peptide antibody status, erythrocyte sedimentation
rate, C-reactive protein, hemoglobin, platelets, tender
joint count, swollen joint count, visual analogue scale,
and DAS-28 ESR score. Response to prednisone treatment was calculated using the DAS-28 ESR score prior
to initiating treatment and 6 weeks after initiation.
We computed: 1) the difference in DAS28-ESR score
before and after prednisone treatment; 2) the disease activity severity score before and after treatment; and 3)
the change via EULAR response criteria.
Disease activity severity DAS28-ESR was classified
as: remission (< 2.6), low/minimal (> 2.6 to < 3.2),
moderate (> 3.2 to 5.1), and high/severe (> 5.1).
EULAR response criteria were used to compare improvement in DAS28-ESR scores with achieved disease severity upon follow up, taking into account
both improvement in DAS28-ESR score over the
study period as well as the absolute value of the
DAS28-ESR score at the end of the study [9, 10, 20].
Statistical analysis

Study design

SPSS 25.0 for Windows was used to analyze demographic and clinical characteristics of patients. Proportions and percentages were computed for each
categorical variable. Paired t-tests were performed to determine which continuous variables were significantly
different from one another. All p-values were two-sided,
and p-value < 0.05 was considered significant.

A retrospective electronic medical records review was
conducted of patients newly diagnosed with RA (ICD-9:
714) between January 1, 2005 and September 1, 2018 at
a community medical center, North Dakota, USA. Diagnoses were made based on the ACR/EULAR 2010 RA
classification criteria [18].

Results
Six hundred seventy-five patients were screened and 201
patients fulfilled the criteria (supplemental). The mean
age (standard deviation) was 55.1 ± 15.9 years, 65.7%
were female and 91.5% were white (Table 1). The mean
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Table 1 Characteristics of patients newly diagnosed with
rheumatoid arthritis
Number of patients

N = 201

Age (years)
Mean ± SD (Range)
Gender, female n (%)

55.1 ± 15.9 (18–91)
132 (66)

Time between symptom onset and diagnosis (days)
Mean ± SD (Range)

200.4 ± 133.9 (3–365)

Treatment duration (days)
Mean ± SD (Range)

42.2 ± 16.9 (12–177)

Race

Fig. 1 Response rate based on EULAR criteria

White n (%)

184 (92)

Other

17 (8)

Prednisone dose (mg/day)
Mean ± SD (Range)

8.0 ± 1.2 (5–10)

SD Standard Deviation

prednisone dose was 8.0 ± 1.2 mg and the mean treatment duration was 42.2 ± 16.9 days.
Clinical measures of disease severity significantly improved with reductions in tender joint count from baseline
8.6 ± 4.8 vs. 1.5 ± 3.3 at follow-up (P < 0.001), swollen joint
count, 6.2 ± 5.0 vs. 1.4 ± 3.0 (P < 0.001), and visual analog
pain score, 4.8 ± 2.6 vs. 2.1 ± 2.5 (P < 0.001) (Table 2). Biomarkers of inflammation also showed significant improvement from baseline to follow-up with ESR decreasing
from 33.7 ± 22.6 vs.19.9 ± 16.0 (P < 0.001) and a CRP from
2.5 ± 3.2 vs. 1.2 ± 1.3 (P < 0.001) (Table 2).
Overall, DAS28-ESR improved significantly from 5.1 ±
1.2 baseline vs. 2.7 ± 1.3 at follow up (P < 0.001). DAS28ESR also significantly improved in both seropositive and
seronegative patients from baseline to follow-up. In seropositive patients the mean DAS28-ESR changed from
5.2 ± 1.1 vs. 2.7 ± 1.3 (P < 0.001) and in seronegative patients the mean DAS28-ESR changed from 4.9 ± 1.2 vs.
2.6 ± 1.1 (P < 0.001) (Table 2).

Most patients showed marked improvement in disease
severity at follow-up according to both DAS28-ESR severity classification and EULAR response criteria. According to the EULAR response criteria, the vast
majority, 69.7% of the patients showed good response,
with 20.4% showing moderate response and only 10% of
the patients showing no response (Fig. 1). Prior to treatment, 95% of our patients exhibited either severe or
moderate disease activity according to the DAS28-ESR
classification (Fig. 2). Following treatment, 54.2% of patients had achieved remission, 16.9% exhibited low disease activity, with an additional 23.9% having moderate
disease activity. Only 5% displayed severe disease state
(Fig. 3).

Discussion
This study found that low dose, short-term prednisone
monotherapy significantly improved the disease severity
indexes. Furthermore, the majority of patients achieved
remission while only 5% still showed signs of severe disease. Early exposure to (GCs) in RA patients has been
associated with improved outcomes and reduced need
for biologicals [21–23].

Table 2 Response rate of disease activity measurements
Baseline

Follow-up

P-value

ESR, mean ± SD mm/hr

33.7 ± 22.6

19.9 ± 16.0

< 0.001

CRP, mean ± SD mg/L

2.5 ± 3.2

1.2 ± 1.3

< 0.001

Hemoglobin, mean ± SD g/dL

13.5 ± 1.56

13.9 ± 1.42

< 0.001

Platelets, mean ± SD 1000/mm3

163.1 ± 174.4

154.4 ± 157.2

0.02

Tender joint count, mean ± SD

8.6 ± 4.8

1.5 ± 3.3

< 0.001

Swollen Joint Count, mean ± SD

6.2 ± 5.0

1.4 ± 3.0

< 0.001

Visual Analog Scale, mean ± SD

4.8 ± 2.6

2.1 ± 2.5

< 0.001

DAS28-ESR, mean ± SD

5.1 ± 1.2

2.7 ± 1.3

< 0.001

Seropositive, mean ± SD (n = 134)

5.2 ± 1.1

2.7 ± 1.3

< 0.001

Seronegative, mean ± SD (n = 67)

4.9 ± 1.2

2.6 ± 1.1

< 0.001

SD Standard deviation, ESR erythrocyte sedimentation rate, CRP C-reactive protein, DAS28 disease activity score at 28 joints
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Fig. 2 DAS28-ESR severity prior to treatment

The BARFOT study found that 7.5 mg/d of prednisone
resulted in 55.5% remission rate in newly diagnosed RA
patients at 2 years [24]. A meta-analysis of 11 controlled
trials also showed clinical improvement in disease after a
month of treatment with low-dose GCs [8]. However,
this analysis defined “low dose” as < 15 mg/day, and included patients on bridging therapy as well as those on
GC monotherapy.
The 2015 ACR guidelines recommend GC should be
considered for short-term, defined as < 3 months, in lowest possible dose in conjunction of a DMARD for early
RA treatment (10). However. they did not defined the
GC dose and left it to practitioner to decide. Therefore,
particularly early RA patients are quite often overdosed
with GC treatment with prednisone from 10 up to 60
mg daily that exposes RA patients to potentially multiple
GC systemic toxicities. Our study suggests that low dose
prednisone, < 10 mg daily, is adequate for remission induction in a short period of time, in most of early RA
patients. Furthermore, we have an experience that low
dose prednisone is not only effective in remission induction, but also in even 5 mg daily, can be as effective as a
DMARD in maintenance of remission in a significant
number of RA patients (data not shown).
While we did not document specific adverse events,
several studies have assessed the safety profile related to
low-dose prednisone [25–27]. A meta-analysis of six randomized trials (389 patients, average dose of prednisone
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equivalent: 5–10 mg/day for at least 2 years) revealed a
good efficacy to toxicity ratio with a number needed to
harm/number needed to treat of 0.25 [28]. The ESPOIR
study found that low-dose (< 5 mg/d) prednisone therapy
for 6 months was not associated with significant side effects [29]. The GLORIA trial is currently underway to
evaluate the safety and effectiveness of low dose GC therapy (5 mg/day prednisone for 2 years) versus placebo in
800 elderly patients with RA and might soon provide valuable new evidence [30]. Waljee et al. [31] found that even
short-term GC exposure was associated with venous
thromboembolism, fractures and sepsis. In the Rabbit
registry [32], the overall risk of death was increased in a
manner independent of the activity of the disease for daily
doses of GC greater than 5 mg/d (an increase of 40% in
the risk for doses comprised between 5 and 10 mg/day).
Glucocorticoid use in RA is associated with a dosedependent increase in mortality rates, with a daily threshold dose of 8 mg, at which the number of deaths increased
in a dose-dependent manner [33, 34]. Standardized guidelines on RA evaluation of adverse events are lacking.
We acknowledge some limitations inherent to this
study. First, these data are retrospectively obtained from
electronic medical records of RA patients that carries
potential multiple variables effecting results. Second, vast
majority of analyzed patients are white not reflecting racial differences. Third, missing data related exclusion of
patients may cause selection bias. Nonetheless, we believe the strength of our study is including quite homogeneous data, obtained from a single practice, that
minimizes most of above concerns.

Conclusions
Our study showed that low dose and short-term GC
monotherapy to be efficacious in inducing remission in
newly diagnosed RA patients. These findings may assist
clinicians in selecting the appropriate prednisone dosage
and duration of use, as a first line monotherapy, for newly
diagnosed RA patients. The side effects of GCs are clearly
dose- dependent but are also affected by patient’s risk factors, which should be considered when GCs are prescribed. More research needs to be done to perform side
effects of induction with low dose GC monotherapy vs. alternative therapies and the long term consequences of
both therapies for matched treatment groups.
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Fig. 3 DAS28-ESR severity after treatment
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