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SUMMARY
Red blood cell distribution width (RDW) has been studied as a prognostic biomarker for different chronic 
inflammatory diseases. In this paper we aim to evaluate its potential role in the prediction of early relapse in 
patients affected by polymyalgia rheumatica (PMR).
We revised retrospectively clinical records of patients who received a diagnosis of PMR, according to 2012 
ACR/EULAR classification criteria, for whom baseline clinical and laboratory data were available. The base-
line RDW variation coefficient was correlated to the risk of relapse, in the first 6 months of the disease. 
We identified 44 patients [females 15 (34.0%)/males 29 (66.0%); median age 80 (72-83)], 9 of whom had 
an early relapse. These patients showed a larger median RDW than patients who did not relapse [13.7 (13.5-
14.9)% vs 13.5 (12.7-14.2)%; p=0.04). The two groups were comparable for all the other clinical and labora-
tory parameters considered. Interestingly, patients in the higher half of the RDW distribution showed a shorter 
relapse-free survival (p<0.03). In a stepwise logistic regression, RDW (p=0.01) predicted the risk of relapse at 
6 months, while age, gender, CRP, ESR, Hb, MCV and prednisone dose did not fit the model. 
Our results show that RDW is an independent biomarker of early relapse, making this parameter a potentially 
promising predictive marker in PMR.
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n	 INTRODUCTION

Red cell distribution width (RDW), rou-
tinely reported as a component of the 

complete blood count, evaluates the vari-
ability in size of circulating erythrocytes, 
thus being potentially useful in the dif-
ferential diagnosis of anaemia. Recently, 
RDW has been successfully tested as a 
prognostic biomarker in different human 
diseases, such as sepsis (1), coronary artery 
disease (2), and venous thromboembolism 
(3). More generally, RDW seems to pre-
dict overall mortality, which has shown to 
increase by 22% for every 1% increase of 
RDW (4).
Moreover, RDW is associated with disease 
activity in various rheumatic diseases, such 
as systemic lupus erythematosus (SLE), 

Sjögren’s syndrome (5, 6) and rheumatoid 
arthritis (RA) (7). RDW is also increased in 
systemic sclerosis, in which disease it sug-
gests cardiopulmonary involvement (8). 
Finally, RDW may predict the response to 
treatment in SLE and in RA patients (5, 9). 
To the best of our knowledge, the potential 
prognostic role of RDW in the prediction of 
response to treatment has never been evalu-
ated in polymyalgia rheumatica (PMR) so 
far. PMR is a common inflammatory dis-
ease of the elderly, which usually responds 
well to steroids, despite it may be associ-
ated with relapses. Currently, there are no 
clear predictors of PMR relapse, which, 
on the contrary, might be useful to tailor 
steroid tapering and, in selected cases, to 
add disease modifying antirheumatic drugs 
(DMARD) (10). 
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In this study, we aimed to explore whether 
baseline RDW in PMR patients is associ-
ated to an early relapse.

n	 MATERIALS AND METHODS

We performed a retrospective analysis of 
all the clinical records of patients followed-
up at our Immuno-Rheumatology clinic 
between 1st January 2012 and 1st January 
2020. The study was conducted in strict ac-
cordance with the principles of the Decla-
ration of Helsinki. 
We identified all the patients who received 
a provisional diagnosis of isolated PMR 
according to the 2012 American College of 
Rheumatology/European League against 
Rheumatism (ACR/EULAR) classification 
Criteria (11). We selected 70 subjects who 
were tested with a laboratory panel at our 
central laboratory at baseline. We excluded 
18/70 patients, because the provisional di-
agnosis of PMR was not confirmed during 
the follow-up. Subsequently, we also ex-
cluded from the analysis 8 more patients 
who, at the time of diagnosis, were older 
than 90. This choice was motivated by the 
observation that RDW increases with age 
and loses its predictive significance in the 
oldest old (12). 
Therefore, the population selected for the 
statistical analysis comprised 44 patients.
Besides demographics and treatment his-
tory (prednisone and/or drug-modifying 
anti-rheumatic drugs, DMARD) we re-
corded the following data for each patient 
at baseline and at relapse:
1) inflammatory markers: erythrocyte sed-

imentation rate (ESR) and C-reactive 
protein (CRP);

2) RDW, expressed as variation coefficient; 
3) hemoglobin;
4) mean corpuscular volume (MCV) and 

mean corpuscular hemoglobin (MCH).
Early relapse was evaluated if it appeared 
within 6 months from the diagnosis, ac-
cording to both clinical and laboratory cri-
teria, as suggested by ACR/EULAR (13). 

Statistical analysis
All the data were recorded anonymously in 
a database and analysed by the statistical 

software package Statistica for Windows, 
StatSoft Inc. 12. The normal distribution 
was assessed by Shapiro-Wilk test; fol-
lowing the non-normal distribution of the 
continuous variables, the measures of cen-
trality and dispersion of data chosen were 
medians and the interquartile range [IQR]. 
Continuous variables between relaps-
ers and non-relapsers were compared by 
Mann-Whitney test. 
Comparisons of categorical variables were 
performed using Pearson’s χ2 test. The Ka-
plan-Meier analysis was performed to eval-
uate the predictive value of RDW for early 
relapse and survival curves were compared 
with the Log-Rank test.
Finally, in order to control potential con-
founders, we built a multiple regression 
analysis and a stepwise logistic regression 
for predictors of early relapse in PMR.
The level of significance chosen for all sta-
tistical analysis was 0.05 (two-tailed).

RESULTS

Table I reports the main features of the 
study population. In the first 6 months 
from the clinical diagnosis, 9/44 patients 
(20.4%) experienced a relapse. Table II 

Table I - Clinical features of the study population. 

Age, years 80 [72-83]

Gender, F/M 15 (34.0%) / 29 (66.0%)

RDW, % 13.5 [12.9-14.3]

Hb, gr/dl 12.4 [11.9-13.3]

HCT, % 38.5 [36.7-40.5]

CRP, mg/dL 3.5 [1.6-5.9]

ESR, mm/h 41 [34-52]

Prednisone dose, mg/
day

15.0 [15.0-15.0]

MCV, fL 88.6 [85.9-91.7]

MCH, pg 28.6 [27.7-29.7]

Continuous variables are presented as medians [Interquartile 
range]. Categorical variables are shown as frequencies (%). 
Abbreviations: F, females; M, males; RDW, red cell distribution 
width; Hb, haemoglobin; HCT, haematocrit; CRP, C-reactive 
protein; ESR, erythrocyte sedimentation rate; MCV, mean cor-
puscular volume; MCH, mean concentration of haemoglobin. 
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reports the general characteristics differ-
ences between relapsers and non-relapsers. 
As shown in this table, the only clinical 
variable which differed between groups at 
diagnosis was RDW (p=0.04), while ESR 
and CRP were similar. 
We then divided our population according 
to the median value of RDW. Out of the 
9 relapsers, 8 had a baseline RDW value 

higher than 13.5% (χ2=6.84, p<0.009). 
Moreover, those with a value higher than 
13.5% showed a significantly different re-
lapse-free survival (Log-Rank test, p<0.03) 
compared with those with a lower RDW, as 
demonstrated by the survival curves shown 
in Figure 1.
Interestingly, in a multiple regression 
analysis, including RDW, gender, age, 

Table II - Differences between relapsers and non-relapsers in the first 6 months of disease. 

Relapsers
N=9 (20.4)

Non relapsers
N=35 (79.6) p

Age, years 80 [67-81] 80 [73-83] 0.47

Gender, F/M 5 (55.5) / 4 (44.4) 24(68.6) /11 (31.4) 0.46

RDW, % 13.7 [13.5-14.9] 13.5 [12.7-14.2] 0.04

Hb, gr/dL 12.1 [11.6-12.5] 12.5 [12.0-13.3] 0.22

HCT, % 37.5 [36.7-39.1] 38.5 [36.6-40.5] 0.62

CRP, mg/dL 3.3 [1.6-6.7] 3.6 [1.6-5.7] 0.85

ESR, mm/h 43 [38-55] 41 [34-52] 0.50

Prednisone dose, mg/day 15.0 [15.0-15.0] 15.0 [15.0-15.0] 0.98

MCV, fL 88.7 [86.5-89.3] 88.5 [84.4-91.7] 0.91

MCH, pg 28.5 [27.5-29.3] 28.7 [27.8-30.3] 0.46

Continuous variables are presented as median [Interquartile range]. Categorical variables are shown as N., %. Comparison was 
performed by Pearson’s χ2 or Mann-Whitney test, as appropriate. Abbreviations: F, Females; M, Males; RDW, red cell distribution 
width; Hb, haemoglobin; HCT, haematocrit; CRP, C-reactive protein; ESR, erythrocyte sedimentation rate; MCV, mean corpuscular 
volume; MCH, mean concentration of haemoglobin. 

Figure 1 - Kaplan-Meier curves for relapse 
free-survival in patients with higher and lower 
RDW%. The figure displays the Kaplan-Meier 
curves for relapse free-survival according to 
RDW% at baseline. The continuous line rep-
resents patients with RDW% ≥13.5, the dotted 
line of those <13.5. The difference is significant 
(Log-Rank Test, 2.21, p<0.03).

Figure 1 - Kaplan-Meier curves for relapse free-survival in patients with higher and lower RDW%. 
The figure displays the Kaplan-Meier curves for relapse free-survival according to RDW% at 
baseline. The continuous line represents patients with RDW% ≥13.5, the dotted line of those <13.5. 
The difference is significant (Log-Rank Test, 2.21, p<0.03). 
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dose of prednisone, CRP, ESR, Hb and 
MCV, RDW was the only predictor of re-
lapse (p=0.01). This evidence was further 
confirmed by a stepwise logistic analysis: 
RDW (p=0.01) predicted the risk of relapse 
at 6 months, while age (p=0.11), gender 
(p=0.54), CRP (p=0.62), ESR (p=0.19), Hb 
(p=0.87), MCV (p=0.30) and prednisone 
dose (p=0.11) did not fit into the model. 

n	 DISCUSSION  
AND CONCLUSIONS

PMR is a common inflammatory condition 
in elderly people, which has a generally be-
nign clinical course, with a good response 
to steroid treatment; however, there is a 
significant number of subjects who experi-
ence disease relapse during steroid taper-
ing (10). Moreover, it might be associated 
to an underlying malignancy (14). 
A better stratification of the risk of relapse 
might contribute to spare steroids and pre-
vent side effects related to chronic gluco-
corticoids exposure. Unfortunately, useful 
predictive prognostic factors in this context 
do not exist: age, gender, disease activity 
and inflammatory marker levels have been 
investigated in different studies, with con-
flicting results (15). More recently, imaging 
studies, such as magnetic resonance of the 
shoulders, have been proposed to identify 
subsets of patients at higher risk or relapse, 
although their clinical value is not yet con-
firmed (16). Therefore, we performed this 
study, which aimed to investigate retrospec-
tively the potential prognostic role of RDW.
The rationale of our study relies on the fact 
that RDW is a biomarker of general health 
which gained visibility over the last few 
years in different clinical settings. Our re-
sults are in line with the current literature, 
since we reported that a larger RDW is a 
promising biomarker of early relapse in pa-
tients affected by PMR. In fact, according 
to our data, early relapsers show a larger 
RDW than non-relapsers. Moreover, the 
patients with a baseline RDW in the higher 
half of the distribution showed a signifi-
cantly shorter relapse-free survival. 
The mechanisms underlying the associa-
tion we observed are unclear. One might 

speculate that RDW probably works as a 
surrogate inflammatory biomarker and, 
therefore, inflammation may be the patho-
genetic factor causing anysocytosis in 
patients with a more aggressive and less 
steroid-responsive phenotype. This data 
is in line with a recent paper published by 
our group, according to which RDW out-
performed ESR and CRP as prognostic 
biomarker in RA (10). It is interesting to 
note that the present study confirms this 
observation also in the setting of PMR, 
suggesting that RDW may be a more reli-
able marker of response to treatment than 
the classical inflammatory biomarkers. 
This observation was confirmed, when we 
built a logistic regression model, according 
to which RDW is the only predictor of ear-
ly PMR relapse. It is possible to postulate 
that, while CRP and ESR reflect well the 
acute phase of inflammation, they are less 
efficient in the prediction of long-term out-
comes. Conversely, RDW might be a bet-
ter marker of the concomitant presence of 
disease-related organ damage. In fact, the 
inflammatory state may lead to nutritional 
deficiency and/or release of free radicals 
which in turn have a detrimental impact 
on bone marrow activity. However, this 
is just a speculative hypothesis. Indeed, if 
the baseline RDW seems to be a reliable 
prognostic biomarker, the CRP decay after 
treatment initiation has been recently de-
scribed as a favorable prognostic marker. 
In fact, the normalization of the CRP level 
after one month of treatment is predic-
tive of glucocorticoid free remission at 30 
months (17). Accordingly, lower CRP lev-
els at 6 months are predictive of remission 
at 12 months (18). 
When we look at RDW, we should always 
keep in mind that it increases physiologi-
cally with age, in both genders (12). This 
is the reason why we decided to limit our 
analysis to patients younger than 90. There-
fore, we suggest to consider this limitation, 
when evaluating the contribution of RDW 
to treatment response prediction. 
Our study has several limitations: firstly, 
the study population is relatively small. 
Moreover, the retrospective design of the 
study has intrinsic limitations, which, for 
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example, did not allow to better evaluate 
PMR disease activity and correct for fur-
ther potential confounders. In particular, 
RDW is influenced by many human dis-
eases. Its increase has been associated with 
malignancies and inflammatory conditions, 
often correlating with disease activity. This 
makes it really difficult to correct for this 
crucial confounder, especially considering 
the small sample size.
However, it is relevant to underline the 
novelty of our findings, which makes them 
worthy of further investigation in a longi-
tudinal study.
In conclusion, RDW is a widely available 
potentially useful biomarker in the man-
agement of PMR and in risk stratification 
for early relapse, which might allow us to 
tailor the treatment on an individual basis.
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