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Abstract
Polymyalgia rheumatica (PMR) is considered the commonest inflammatory rheumatic disease in the elderly. The
presence of constitutional symptoms such as fatigue, malaise, anorexia, weight loss and fever are common (in
association with the typical PMR manifestations) and their association with very elevated inflammatory markers (for
example erythrocyte sedimentation rate-ESR> 100 mm/hour or high C-reactive protein) may raise suspicion of a
neoplasm. On the other hand, the relationship between PMR and cancer is still complex and data available from
literature are contradictory. The association (or not) with giant-cell arteritis (GCA), the cumulative dosage of
corticosteroids, the serum levels of C-reactive protein, the presence or not of RS3PE syndrome can represent
important variables. In this review we perform a systematic electronic search of Medline and PubMed for evaluation
of relationship between cancer and PMR, and present the more significant data.
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Introduction
Polymyalgia Rheumatica (PMR) is considered the most frequent
inflammatory rheumatic disease in the elderly [1-3]. Classic symptoms
are bilateral pain, aching and stiffness in the shoulders, pelvic girdle
and neck, usually at sudden onset. In most cases the patient
remembers the exact day when these symptoms have appeared [4]. As
opposed to the symptoms of osteoarthritis, the stiffness and pain tend
to be bilateral or symmetric and improve with activity; so, they are
increased at morning awakening and tend to decrease during the
course of the day. The dramatic response to low-dose corticosteroid
treatment is characteristic and it has been an important diagnostic
criterion until 2012. It is well-known that in some patients it may be
necessary to change the glucocorticoid initially used with a different
one at equivalent dosage to obtain an effective response. In 2012, a
European League Against Rheumatism/American College of
Rheumatology collaborative initiative [5] have proposed new
classification criteria for PMR in which the response to corticosteroid
therapy has been replaced by the US evaluation of the scapular and
pelvic girdle.
Giant-cell arteritis (GCA) is the disease most commonly associated
with PMR. Clinically, 40-60% of patients with GCA have PMR
symptoms at diagnosis while 16-21% of patients with PMR develop
GCA [6].
Finally, a subset of patients with PMR has swelling and pitting
edema of the hands and feet due to tenosynovitis, so called remitting
seronegative symmetrical synovitis with pitting edema syndromeRS3PE syndrome [7]: this association can be observed up to 10% of
patients [8,9].
Constitutional symptoms such as fatigue, malaise, anorexia, weight
loss and fever are also common in PMR patients and their association
with raised inflammatory markers can realize, in some cases, a

J Carcinog Mutagen
ISSN:2157-2518 JCM, an open access journal

diagnostic challenge with neoplasias [10]. The relationship between
cancerogenesis and PMR is still complex and intricate, and the
possibility that PMR can be a paraneoplastic syndrome [11] or may
favor the onset of a tumor is still debated.

Aim
To evaluate the relationship between cancer and PMR

Materials and Methods
We perform a systematic electronic search of Medline and PubMed
for evaluation of relationship between cancer and PMR, and present
the more significant data. Some personal contributions were also
considered.

Results
Carcinogenesis, PMR and GCA
Some studies have evaluated this question. Only three institutional
database studies are present in literature until today, according to our
knowledge. Two of these database studies have suggested increased
risk of cancer particularly in the first year of diagnosis. In particular, a
data-base study from Sweden examined 35,928 patients following
hospitalization for PMR and/or GCA in order to evaluated the overall
and specific cancer risks and found a marginal increase in the
incidence of cancer compared with the general population
(standardized incidence ratio 1.19; 95% confidence interval 1.06-1.23).
However, when evaluating malignancy risk in the first year after
diagnosis of PMR (or GCA), the standardized incidence ratio was 2.26
(95% confidence interval 2.10-2.42). However for specific cancers, such
as skin cancer and leukaemia, the increases were still significant for
patients diagnosed later than 1 year after hospitalization, suggesting
that these could be true associations. In general, a significant excess
was also noted for stomach, lung, prostate, kidney, nervous system and
endocrine gland tumours while decreased risk was noted for
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endometrial cancer. The mechanisms of these associations were not
established [12]. Another study utilized the UK General Practice
Research Database (GPRD) and evaluated cancer risk in 2877 patients
with PMR compared with age and sex-matched controls. All incident
cases of PMR in the UK GPRD (1987-99), without pre-existing cancer
or vascular disease and treated with corticosteroids were matched with
up to five age, sex and GP practice patients without PMR (n=9942).
Over a median follow up of 7.8 years, 23.2% of patients with PMR
developed cancer compared with 19.5% of controls. In the first 6
months after diagnosis, those with a PMR diagnosis were significantly
more likely to receive a cancer diagnosis (adjusted HR (95% CI): 1.69
(1.18 to 2.42). The number of events was small, but occurrences of
prostate, blood, lymph nodes, female reproductive and nervous system
cancers may be more common in those with PMR in the first six
months after diagnosis. The authors were unable to determine whether
the cancer incidence in PMR was different from controls, beyond this
time point [13].
The emphasis in some of the studies present in literature is often on
GCA, a condition that overlaps with PMR. Most of these studies were
unable to deﬁnitively show whether or not there was an association
between PMR/ GCA and cancer, although they have tended to be small
and to focus on patients with GCA [14,15]. The association of GCA
and its specific role represents one of the different critical elements. In
the study proposed by Sara Muller et al. [13] although a proportion of
those with PMR went on to develop the related condition of GCA,
exclusion of these patients from the study sample did not change the
final results.
Other studies have presented discordant conclusions. In our
personal experience, for example, we found only 5 neoplasias in 200
elderly patients (>65-years-old) with PMR (without GCA) we have
consecutively observed at our rheumatologic outpatient clinic from
2002 to 2014. The minimum observation time for the appearance of an
eventual cancer has been of 24 months from initial diagnosis of PMR.
The lack of response to corticosteroid therapy (also kept changing the
glucocorticoid with a second different glucocorticoid at equivalent
doses) and/or the appearance of “suspect” signs or symptoms not
consistent with PMR have accounted warning for finding eventual
cancer. Three of these five patients had a RS3PE syndrome associated
with PMR [16]. In another population-based cohort of 359 patients
with PMR the cumulative incidence of malignancy at 10 years in
patients with and without PMR was similar in the two groups (PMR
13.8 ± 2.0, control 13.1 ± 2.0; p-value=0.89) [17]. Likewise, in a
Norwegian study published in 2002 (3° institutional database series)
no differences were found in frequencies or types of malignant
neoplasms between patients with PMR or GCA and population
controls [18].

Carcinogenesis, PMR and RS3PE syndrome
Remitting seronegative symmetrical synovitis with pitting edema
(RS3PE) is an uncommon elderly-onset rheumatic picture descripted
for the first time by Mc Carthy et al. [7] characterized by tenosynovitis
of extensor tendons at the wrist and (less frequently) at the feet. Its
removal occurs rapidly with low-dose corticosteroids and its relapse is
extremely rare in the "benign" forms [9]. Both cancer and benign
tumors have been descripted in association with RS3PE since 1985 and
RS3PE can represent a neoplastic marker in elderly patients with
rheumatic diseases (including, as noted above, PMR) up to 20% of
cases [19,20]. The relationship between cancerogenesis and association
PMR+RS3PE has been poorly considered in literature: for example, in
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a large case series recently published by Kaemacharva et al. a
concurrent rheumatologic condition was reported only in 22 cases
(6.65%) and a concurrent PMR only in anecdotal cases [20]. In our
experience, the association of RS3PE with PMR represents a strong
neoplastic marker: the presence of this syndrome in patients with PMR
- in fact - is associated with a very high risk for cancer (28.5% PMR +
RS3PE vs. only 2.04% PMR without RS3PE) [16].

Carcinogenesis, PMR and glucocorticoids
As well known, systemic glucocorticoid use is the praxis in PMR.
The fast response to low dosages of glucocorticoids is strongly
characteristic of PMR and the effectiveness of prednisone <20 mg/day
has more and more been highlighted [21]. We found data on
glucocorticoids (in low dosages) and basal and squamous cell
carcinoma limited to three older-age populations [22-25], only one
observed a positive association [22]. An increased risk for squamous
cell carcinoma of the skin (60-250 fold increase) and for basal cell
carcinoma (10 fold increase) have been observed in some patients with
conditions, such as organ transplantation, that require long-term,
high-dose immunosuppression [26]. The specific association PMRglucorticoids- skin cancer has been not significantly evaluated. We can
only speculate that since low dosages we usually use in PMR have not
an immunosuppressive effectiveness, the risk for a skin cancer in PMR
patients is very low or inexistent.

Carcinogenesis and c-reactive protein
C-reactive protein (CRP) is as well known a marker of acute-phase
inflammatory response, produced mainly by hepatocytes. Its
production is regulated by interleukin 6 (IL6). CRP and IL6 are
characteristically high in PMR. CRP increases in PMR even in cases
without ESR elevation [27,28]. CRP increases in a lot of diseases and in
cancer, too. Several possible mechanisms have been proposed for the
relationship between CRP and cancer: tumour growth can cause tissue
inflammation and hence increase CRP levels; CRP could be an
indicator of an immune response to tumour antigens; there is evidence
that cancer cells can increase the production of inflammatory proteins,
which could explain the high CRP concentrations in patients with
cancer [29]. Some cancerous cells have been shown to express CRP
[30] and cancer cell lines have been shown to secrete IL6 and IL8,
which in turn induce as already said the production of CRP. The small
number of prospective studies identified in literature regarding the
relationship between CRP and cancer did not provide strong evidence
for a causal role of CRP in malignancy, although there was some
evidence that CRP could be related to colorectal cancer in particular
[31,32]. In PMR patients, CRP levels dramatically decreased up to
normalize in a few days after the start of corticosteroid therapy. The
lowering of CRP is much more rapid than ESR (when as said it is
high). On the other hand, persistently raised CRP has been suggested
to correlate better with inflammation in PMR than ESR and may thus
be better suited for use in definitions of remission and relapse [33,34].
In the clinical practice, persistently raised CRP in PMR is a strong
warning for an infectious or neoplastic origin, expecially when it
persists even after the change of the initial glucocorticoid with a
different one, at equivalent doses.

Discussion
The possibility that PMR can represent a factor risk per cancer is
still debated. The fact that the data available in the literature are greatly
influenced by the design of the studies raises many questions. For
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example, the conclusions of two database studies [12,13] are very
different from the conclusion of cohort or population studies [16,17].
Caution should be used interpreting database studies since the
diagnosis of PMR is not always confirmed by chart review and the
possibility of misclassification is a concern. This is particularly true in
PMR because there are no tests that are specific for the diagnosis of
this disease and with honesty Sara Muller and collegues admit that “the

increased rate of cancer within the ﬁrst 6 months after diagnosis of
PMR might occur for several reasons; the most obvious of which is
misdiagnosis” [13]. Similarly in the manuscript of Ji et al [12], the fact
that data were referred to hospitalized patients can represent an
important bias because patients with PMR are usually followed and
effectively treated in an outpatient clinic or at most at home. The use of
low dosages of glucocorticoids seems to rule out an increased risk of
developing non-melanoma skin cancer.

Certainly, the appearance of RS3PE syndrome greatly increases
cancer risk. There is an almost unanimous agreement that RS3PE
syndrome could represent a "form of rheumatic paraneoplastic
syndrome" [35] but the neoplastic weight of the association between
this syndrome with PMR has been poorly evaluated. As well-known,
the lack of response to glucocorticoids in PMR is considered the main
element in order to suspect a paraneoplastic syndrome and to activate
the related investigations, even with patient’s hospitalization. In the
same way, a lack of normalization of CRP levels during glucocorticoid
therapy must be representing a warning for neoplasia (or infectious
event). The possibility that in the same patient with PMR the change of
glucocorticoid initially used with a different one at equivalent doses
may produce a recovery of efficacy (and CRP normalization) has to be
highlighted in order to avoid diagnostic errors.

Conclusion
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Cancerogenesis does not seem to increase in elderly patient with
PMR, when we consider cohorts of patients followed in an outpatient
clinic and not in hospital. Studies on multicenter cohorts are desirable.
The lack of response to glucocorticoids is still the most important
warning for cancer. The occurrence of RS3PE syndrome in PMR
greatly increases the risk of cancer and the association RS3PE +
polymyalgia rheumatica should be considered as a neoplastic marker.
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