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Abstract : Polymyalgia rheumatica (PMR) and remitting seronegative symmetrical synovitis with pitting edema 
(RS3PE) syndrome are common inflammatory rheumatic diseases in the elderly. In this study, we investigated 
the difference of the therapeutic responses between patients with PMR and RS3PE syndrome. Twenty-four pa-
tients with PMR and 12 patients with RS3PE syndrome were treated with initial dosages of 10-20 mg per day oral 
prednisolone, and the dosages were then tapered. Percentages of patients with negative c-reactive protein (CRP) 
after 8-week treatment were significantly more in RS3PE syndrome than in PMR. Percentages of patients with 
relapse during one-year treatment were less likely to be in RS3PE syndrome than in PMR. These differences ob-
served between the two disorders were not associated with the level of initial CRP. There was no significant dif-
ference in percentages of patients with prednisolone-free remission after two-year treatment between PMR and 
RS3PE syndrome. These results indicate that the early response to the treatment is greater in RS3PE syndrome 
than in PMR. J. Med. Invest. 70 : 145-149, February, 2023
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INTRODUCTION
 

Polymyalgia rheumatica (PMR), was first described by Barber 
in 1957, is a common inflammatory rheumatic disease (1). It 
usually has its onset in the elderly individuals aged over 50, 
and is characterized by pain and morning stiffness in the neck, 
shoulder, and pelvic girdle with elevated acute phase reactants 
such as c-reactive protein (CRP) (2). Remitting seronegative 
symmetrical synovitis with pitting edema (RS3PE) syndrome, 
which was described in 1985 by McCarty et al. as an original 
subgroup of seronegative rheumatoid arthritis, is also an elderly 
onset inflammatory rheumatic disease (3). It occurs usually in 
people older than 60. The onset of the disease is sudden and it 
is characterized by a symmetrical polyarthritis associated with 
pitting edema of the extremities of the upper and lower limbs, 
elevated acute phase reactants such as CRP and negative rheu-
matoid factor (4).

The rate of RS3PE syndrome is approximately one-third when 
compared with PMR in Japan (5). Corticosteroids are used as a 
standard treatment in both PMR and RS3PE syndrome (4, 6). 
Typically, the starting dosages are 10-20 mg per day of pred-
nisolone, and gradually tailor tapering. The treatment usually 
results in rapid resolution of the symptoms in the two disorders, 
but 30-50% of patients have been shown to experience disease re-
lapse during reducing the drug (5, 7, 8). Thus, there is a consider-
able heterogeneity in their clinical courses, steroid requirements 
for suppression of disease activities, and the likelihood of relapse. 

PMR and RS3PE syndrome have been shown to share several 
features in clinical characteristics such as elderly onset and 
rapid responses to low doses of corticosteroid (9-13), but they 

appear to be clinically distinctive. However, differences in the 
response rate to the treatment between PMR and RS3PE syn-
drome have not been well clarified. The purpose of the present 
study is to evaluate the differences in the therapeutic response 
and disease prognosis between PMR and RS3PE syndrome.

PATIENTS AND METHODS
Patients

We retrospectively identified the medical records of 24 pa-
tients with PMR and 12 patients with RS3PE syndrome visiting 
regularly Specialty Outpatient Clinic for Collagen Vascular 
Diseases at Kaifu prefectural hospital and Toyo hospital as an 
outpatient between Jan in 2014 and Feb in 2022 over two years 
after initiation of prednisolone treatment. PMR was diagnosed 
according to the Bird’s criteria ; (a) bilateral shoulder pain or 
stiffness, or both, (b) onset of illness within 2 weeks, (c) initial 
ESR > 40 mm / h, (d) duration of stiffness > 1 h, (e) age 65 years 
or older, (f) depression or weight loss, or both, and (g) bilateral 
upper arm tenderness (14). If any three or more of the seven 
criteria, a diagnosis of probable PMR was made. None of the pa-
tients complicated giant cell arteritis during the follow-up in this 
study. RS3PE syndrome was diagnosed if patients were older 
than 50 and satisfied the following diagnostic criteria ; symmet-
rical polyarthritis, pitting edema of the bilateral hands and foots, 
serological absence of rheumatoid factor, and a fast response 
to steroid treatment (12). In this study, since two patients who 
complicated with malignant diseases (hepatoma and lung can-
cer) were excluded from this study because malignant diseases 
might affect the clinical course.

After the diagnosis, all patients were treated with initial 
dosages of 10-20 mg per day oral prednisolone according to 2015 
Recommendations for the management of PMR (15). Current 
recommendations support a starting dose with prednisolone 
at 15 mg / day. The dose is then tapered to 12.5 mg / day for an 
additional 3 weeks, 10 mg / day for 4-6 weeks, then tapering by 1 
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mg every 4-8 weeks. This schedule results in a total treatment 
duration of 1-2 year in general. Clinical assessments included 
the symptom and measurement of serum CRP by standard 
laboratory methods because elevated levels of CRP are common 
in patients with PMR and RS3PE syndrome (16-18). Visits 
were scheduled every 2 to 4 weeks, and at each visit the dosage 
of prednisolone was tapered when no specific symptoms were 
complained and the level of CRP was normal or nearly normal. 
Prednisolone-free remission was defined as the absence of clin-
ical symptoms and normal level of CRP with discontinuation of 
any drugs which control the diseases including corticosteroids. A 
relapse was defined as an aggravation or reappearance of clinical 
symptoms associated with an elevated CRP. If the disease activ-
ity relapsed after dose tapering, prednisolone was increased to 
dosages related to the disease requiring.

This study was conducted in accordance with the Decla-
ration of Helsinki 1975, as revised in 2008 and approved by 
the Tokushima University Hospital Research Ethics Board 
(No.2956).

Statistical analysis
Comparison between groups was made using Mann-Whitney 

U test for continuous variables and Pearson’s chi-squared test 
for categorical variables. Data were mainly presented as median 
and (25th-75th quarter), count and (percentage), or odds ratio (OR) 
and 95% confidence interval (CI). The results were regarded 
as significant when p value was < 0.05. All statistical analyses 
were performed using IBM SPSS statistics version 27 software 
(Chicago, IL, USA).

RESULTS
Patient baseline characteristics

Table 1 shows baseline clinical and laboratory characteristics 
of the patients examined in this study. Twenty-four patients with 
PMR and 12 patients with RS3PE syndrome were included in 
this study. Patients with PMR consisted of 18 women (75%) and 
6 men (25%), and those with RS3PE did of 3 women (25 %) and 
9 men (75%), showing significantly more percentages of women 
in PMR than in RS3PE syndrome. Both disorders consisted of 
high-aged patients with median age of 75 years. The levels of 
CRP before initiation of the treatment (initial CRP) were in-
creased in all cases with PMR [8.48 (range ; 2.85-14.12) mg / dl] 
and RS3PE syndrome [5.94 (range ; 0.57-14.71 ) mg / dl], but 
there was no significant difference between the two disorders. 
The median duration from onset to treatment start was not sig-
nificantly different in the two disorders (8.0 weeks in PMR and 
7. 5 weeks in RS3PE syndrome).

Clinical course
All patients with PMR and RS3PE syndrome were treated 

with oral prednisolone (median ; 15 mg / day, range ; 10-20). 
There was no significant difference in the starting doses be-
tween the two disorders (Table 2). The clinical responses to the 
treatment with prednisolone were determined by the change 
of CRP and the tapering speed of prednisolone, and compared 
between the two disorders. The percentages of patients whose 
CRP levels became negative 4 and 8 weeks after initiation of the 
treatment were significantly higher in RS3PE syndrome than in 

Table 1.　Baseline characteristics of patients with PMR and RS3PE syndrome

Variables PMR
 (n = 24)

RS3PE syndrome
 (n = 12)

p value

Women, n (%) 18 (75.0) 3 (25.0) 0.004

Age, years old 75.0 (73.0-82.0) 75.0 (69.3-82.5) 0.737

Initial CRP, mg / dl ; normal range < 0.3 8.48 (4.20-10.79) 5.94 (4.14-9.88) 0.392

Time from onset to initiation of treatment, weeks 8.0 (4.0-14.0) 7.5 (3.5-16.8) 0.893

PMR ; polymyalgia rheumatica, RS3PE ; remitting seronegative symmetrical synovitis with pitting edema, CRP ; c-reac-
tive protein. Thirty-six patients were included in this study.  Data were presented as counts and (percentage), or median 
and (interquartile range). 

Table 2.　Comparison of clinical data between patients with PMR and RS3PE syndrome

Variables PMR
 (n = 24)

RS3PE syndrome
 (n = 12)

p value

Starting dose of prednisolone per day, mg / day 15 (10-15) 15 (10-15) 0.262

Becoming negative CRP after 4 weeks, n (%) 9 (37.5) 9 (75.0) 0.034

Becoming negative CRP after 8 weeks, n (%) 11 (45.8) 11 (91.7) 0.008

Time from initiation of treatment to negative CRP, weeks 8.5 (3.0-16.3) 4.0 (2.0-5.0) 0.006

CRP after 1 year, mg / dl 0.11 (0.06-0.53) 0.12 (0.05-0.62) 0.724

Relapse during 1 year, n (%) 6 (25.0) 0 (0) 0.058

Dose of prednisolone after 1 year, mg / day 4.0 (3.0-5.0) 4.5 (3.3-7.1) 0.465

Prednisolone-free remission after 1 year, n (%) 1 (4.2) 0 (0) 0.473

Relapse during 2 years, n (%) 8 (33.3) 3 (25.0) 0.609

Dose of prednisolone after 2 years, mg / day 2.0 (0-4.0) 3.0 (0.5-4.8) 0.546

Prednisolone-free remission after 2 years, n (%) 10 (41.7) 3 (25.0) 0.326

PMR ; polymyalgia rheumatica, RS3PE ; remitting seronegative symmetrical synovitis with pitting edema, CRP ; c-reac-
tive protein. Data were presented as counts and (percentage), or median and (interquartile range).  



147The Journal of Medical Investigation   Vol. 70  February  2023

PMR (Figure 1). Time from initiation  of treatment to negative 
CRP was significantly shorter in patients with RS3PE syn-
drome (4.0 weeks) than in those with PMR (8.5 weeks) (Figure 
2). These results suggest that a greater early response to pred-
nisolone is observed in patients with RS3PE syndrome than in 
those with PMR. Moreover, no patients with RS3PE syndrome 
and 6 patients (25%) with PMR were in disease relapse during 
one-year treatment though not statistically significant. We next 
compared the level of CRP, the dosage of prednisolone, and the 
remission rate, after one- and two-year treatment between PMR 
and RS3PE syndrome (Table 2). After one- or two-year treat-
ment, the level of CRP was not significantly different between 
the two disorders. The dosage of prednisolone or the percentage 
of patients with prednisolone-free remission was not significant-
ly different after one- or two-year treatment between the two 
disorders.

DISCUSSION
In this study, we compared clinical findings during the treat-

ment between patients with PMR and RS3PE syndrome. The 
level of CRP was more rapidly decreased to be negative by the 
corticosteroid treatment in patients with RS3PE syndrome than 
in those with PMR. There is a previous paper which compared 
the clinical characteristics between PMR and RS3PE syndrome, 
showing that initial doses of steroids and response rate to them 
in patients with RS3PE syndrome are similar to those with 
PMR, but the rate of relapse is fewer in patients with RS3PE 
syndrome than in those with PMR though not statistically 
significant (19). To our knowledge, this is the first report which 
shows the early good responses to corticosteroids in patients with 
RS3PE syndrome when compared with those with PMR.

This study showed that the percentages of patients with 
negative CRP during 8-week treatment was more in RS3PE 
syndrome than in PMR. The percentages of patients with re-
lapse after one-year treatment were less likely to be in patients 
with RS3PE syndrome though not statistically significant. On 
the other hand, there was no significant difference between the 
two disorders in the levels of initial CRP. These results suggest 
that the levels of initial CRP are not likely to correspond to the 
subsequent CRP levels. Some previous studies, which showed 
initial levels of CRP do not affect the clinical response of PMR 
patients to corticosteroids (8, 14), have supported our findings. 
In contrast, other reports have demonstrated the significant re-
lation between initial CRP levels and the subsequent therapeutic 
responses in PMR patients (2, 12, 15). Lee et al. showed that 
PMR patients with an initial CRP > 2.5mg / dl have a greater 
possibility of relapse (2). Longer durations of steroid treatment 
are required in those who have higher baseline inflammatory 
markers in PMR (12, 15). Further studies are needed to clarify 
the discrepancies in the relation between the initial CRP levels 
and the subsequent therapeutic responses in PMR and RS3PE 
syndrome.

This study showed that patients with RS3PE syndrome were 
more likely to be men than those with PMR, which is consistent 
to previous reports (5, 7). However, there was no difference be-
tween men and women in the percentages of patients with neg-
ative CRP after 8-week treatment when examined separately in 
patients with PMR or RS3PE syndrome (data not shown). Some 
previous reports showed poor prognosis in women of PMR (17, 
18). The number of relapses during steroid treatment in patients 
with PMR is more in women (17). The continuation rate of cor-
ticosteroids at 7.5 years after the treatment for PMR patients is 
higher in women than in men in Japan (18). Thus, gender may 
modulate the response to corticosteroids in PMR patients, but it 
is not clear whether women with PMR have more inflammation 
and a worse prognosis in comparison with men. In contrast, Aoki 
et al. showed no difference between men and women in the treat-
ment duration with corticosteroids which was determined at 2 
years after the treatment (20) in agreement with our study. The 
longer follow-up periods would be helpful to clarify differences in 
the later prognosis between men and women.

This study showed that there were more patients with neg-
ative CRP after 8-week treatment and fewer patients with 
relapse after one-year treatment in RS3PE syndrome than in 
PMR. However, there was no significant difference in percent-
ages of patients with prednisolone-free remission after two-year 
treatment between the two disorders. The differences between 
PMR and RS3PE syndrome in long-term prognosis have been 
unknown (21-23). The reasons why the early better treatment 
responses shown in patients with RS3PE syndrome do not lead 
to the long-term prognosis are unknown. 

Our study has several limitations. First, this was a 

Figure 1.　The comparison of percentages of patients with positive 
and negative CRP between PMR and RS3PE syndrome 4 and 8 
weeks after initiation of the treatment. Twenty-four patients with 
PMR and 12 patients with RS3PE syndrome were treated with 
oral prednisolone, and the patients were divided into two groups by 
the level of CRP ; positive and negative CRP. PMR ; polymyalgia 
rheumatica, RS3PE ; remitting seronegative symmetrical synovitis 
with pitting edema.

Figure 2.　The comparison of time from initiation of treatment to 
negative CRP in patients with PMR and RS3PE syndrome. Twenty-
four patients with PMR and 12 patients with RS3PE syndrome were 
treated with oral prednisolone, and time from initiation of treatment 
to negative CRP was recorded. PMR ; polymyalgia rheumatica, 
RS3PE ; remitting seronegative symmetrical synovitis with pitting 
edema.
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retrospective study. The further prospective studies are required 
to confirm these results in the future. Second, only a small num-
ber of patients with PMR and PS3PE syndrome were available 
for this study. Since the numbers were small and thus inconclu-
sive, larger studies are necessary to elucidate differences in the 
therapeutic responses between PMR and RS3PE syndrome.

In conclusion, this study has investigated the clinical differ-
ences between PMR and RS3PE syndrome, and demonstrates 
that more patients with the early response to the treatment 
and fewer patients with relapse during one-year treatment 
are observed in RS3PE syndrome than PMR. The early good 
response observed in RS3PE syndrome may result in reducing 
corticosteroid with faster tapering speed which can reduce cor-
ticosteroid-related adverse events. However, further studies are 
needed to clarify adequate therapeutic strategies such as the 
difference in starting dosage and dose tapering speed of cortico-
steroid not to cause relapse or long-term treatment in PMR and 
RS3PE syndrome.
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