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Diagnosis of polymyalgia rheumatica in primary health care:
favoring and confounding factors — a cohort study
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Abstract

Objectives: To evaluate in a primary care setting the favoring and confounding factors for the diag-
nosis of polymyalgia rheumatica (PMR).

Material and methods: Among 303 patients consecutively referred by their general practitioners
(GPs) to our rheumatologic outpatient clinic, we identified three groups: group A — patients with
confirmed diagnosis of PMR, group B — patients with unconfirmed diagnosis, group C — patients
with unrecognized PMR. All the diagnostic confounding and favoring factors were discussed with
GPs using an e-mail questionnaire. Participation in rheumatology training courses represented the
final question. The collected data were statistically assessed in a blind way. In Fisher’s exact test
and ANOVA test, a p-value was significant if < 0.05. The study was carried out in compliance with
the Helsinki Declaration and approved by the Ethics Committee of Mariano Lauro Hospital. Every
patient signed an informed consent form at the time of the first visit.

Results: All patients were Caucasian; 24.1% were male; mean age was 72.3 +8.6 years (min. — 51,
max. — 94). There were 41 patients in group A, 93 in group B and 169 in group C. The percentage of
misdiagnoses was very high (87.1%): among 134 patients diagnosed with PMR by their GPs (group
A + group B) confirmation was made in 41, and in 169 unrecognized PMR was found. Participation
in training courses was very significant compared to the diagnostic accuracy (p < 0.0001 in y? test)
and to the diagnosis timing (24.3 days #12.5 vs. 42.9 +15.5 with p-value < 0.05 in the ANOVA test).
When the percentages were assessed according to participation, an inadequate evaluation of some
clinical manifestations favored over-diagnosis among the trained GPs.

Conclusions: The level of diagnostic accuracy for PMR must be improved in primary care. Participa-

tion in rheumatology training courses can be an important step.
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Introduction

Polymyalgia rheumatica (PMR) is an inflammatory dis-
ease which affects people over 50 years old, is more prev-
alent in females than males, and is predominantly found
in the Caucasian ethnic group [1]. Pain in the shoulder and
pelvic girdles associated with neck pain and with morning
stiffness lasting over 45 minutes are its typical manifesta-
tions at onset [2]. Systemic manifestations such as weight

loss, fever of unknown origin (FUO), general malaise, and
loss of appetite may be present [1, 2]. Many PMR patients
are managed by their general practitioners (GPs) and are
not referred to rheumatologists [3-5].

Material and methods

We evaluated 303 patients consecutively referred
from January 2010 to March 2016 by their GPs to the
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rheumatologic outpatient clinic of Mariano Lauro Hos-
pital (Sant’Agnello, Italy). In Italy, all citizens are regis-
tered with the National Health System of GP Physicians.
A specialist visit requires a referral from the GP on which
he writes a diagnosis or a suspected diagnosis. With this
referral, the patient books the specialist visit through
a computerized booking center. Among these 303 pa-
tients, we identified three groups: group A — patients
with confirmed diagnosis of PMR, group B — patients
with an unconfirmed diagnosis, group C — patients with
unrecognized PMR.

We made the diagnosis of PMR according to the
criteria proposed by Healey [6]. In a questionnaire sent
by e-mail after the first visit, the GP indicated all the el-
ements considered as useful and all those considered

Table I. Demographic characteristics of studied groups

confounding for diagnosis. Participation in at least one
rheumatology training course in recent years (in which
at least one report was about PMR) was the final ques-
tion. A minimum period of 18 months from the time of
the first visit to our outpatient clinic was required to ex-
clude changes in diagnosis. All collected data regarding
confirmed cases of PMR were statistically assessed in
a blind way by an external expert and analyzed using
the SPSS Statistical Package version 20.0 (SPSS Inc, Chi-
cago, 1) with a significance level in Fisher’s exact test
and ANOVA test of 0.05.

The study was carried out in compliance with the
Helsinki Declaration and was approved by the Ethics
Committee of Mariano Lauro Hospital (identification

Factors Total Group A Group B Group C
PMR confirmed PMR not confirmed PMR not confirmed
Number 303 41 93 169
Gender
male 73 (24.1%) 14 (34.1%) 16 (17.2%) 43 (25.4%)
female 230 (75.9%) 27 (65.9%) 77 (82.8%) 126 (74.6%)
Age
mean +SD 72.3 8.6 733 8.2 73.2 £8.7 71.6 +8.6
min. 51 51 52 52
max. 94 85 94 91
PMR — C-reactive protein
A Suspicion elements for the general practitioner B Suspicion elements for the general practitioner

element 3%
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2 elements 24%

3 elements 71%
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Fig. 1. Group A — polymyalgia rheumatica correctly identified. Suspicion elements for the general practitioner.
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Fig. 2. Group B —incorrect diagnosis of alleged polymyalgia rheumatica and confounding factors.

number: 3/2017). Every patient signed an informed con-
sent form at the time of the first visit.

Results

All patients were Caucasians. In Table | we present
the characteristics of the studied groups in terms of the
number of patients, age and gender. We found a very
high percentage of misdiagnoses: 93 amongst 134 in
groups A + B (69.3%) as unconfirmed and 169 amongst
210 (81.9%) as undetected PMR (group C). In particular,
in group A there were 3 suspicion elements that GPs

considered for a correct diagnosis in 71% of cases: gir-
dle pain + morning stiffness + cervical and neck pain
was the most frequent association. On the other hand,
raised erythrocyte sedimentation rate (ESR) and C-re-
active protein (CRP) represented a suspicion element
in only 14.6% (Figs. 1A and 1B). Remitting seronegative
symmetrical synovitis with pitting edema (RS3PE) syn-
drome represented a suspicion element in a higher per-
centage (19.5% in Fig. 1B). In group B the presence of
arthralgia (47.3%) and raised ESR and/or CRP (46.2%)
represented the most frequent confounding elements
(Figs. 2A and 2B) and elderly onset rheumatoid arthritis
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Final diagnosis

Thyroid disease 4%

Spondyloarthritis/spondylodiscitis 11%

Rheumatoid arthritis with senile onset 17%

Psoriatic rheumarthrosis 1%
Osteoarthritis disease 1%

Omarthritis 5%

Neoplasia 12%

Arthritis by microcrystals 11%

Connective tissue disease 7%

Dementia 9%

Diabetic neuropathy 3%

Fibromyalgia 8%

Horton arteritis sine PMR 5%

Inflammatory bowel disease 6%

Fig. 3. Group B —incorrect diagnosis of alleged polymyalgia rheumatica and pathologies with which it was

confused.

Vitamin D deficiency 2%

Psoriasis 2%
Presence of systemic manifestations 3%

Positivity for FR 5%

PMR with unilateraf onsef 1%
Partial response to cortisone 2%

Normal inflammatory markersk 5%

No RS3PE syndrome knowledge 13%

Fig. 4. Group C — confounding factors.

(EORA) was the most confusing disease (17% in Fig. 3).
In the same figure, spondyloarthritis as late onset of
undifferentiated spondyloarthritis (SpA) with or without
spondylodiscitis, and arthritis caused by crystal deposi-
tion (calcium pyrophosphate deposition disease, CPDD)
represented 11% of the diseases with which the PMR
was confused.

In group C, the lack of knowledge of PMR was by far
the most frequent confounding factor, because 48% of
the GPs did not know about the existence of the PMR
(Fig. 4). Systemic manifestations were present in 22%
in group A, in 18.4% (systemic manifestations + weight
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Reactive arthritis 1%
Osteoarthritis 5%
Behavioral disorders 5%

Diabetic neuropathy 3%
Girdle stiffness 1%
Microcrystal disease 4%

No PMR knowledge 48%

loss + FUO) in group B and only in 3% in group C. When
we evaluated how many GPs had participated in recent
years in training courses specifically referring to PMR,
we found that all the 41 confirmed diagnoses had been
made by trained GPs while we found no confirmed diag-
nosis in the group of the untrained ones (Table II). The
association between training and diagnostic accura-
cy was (evidently) very significant (p-value < 0.0001 in
x? test) (Figs. SA and 5B). Furthermore, in the group of
trained GPs the diagnosis time was shorter (24.3 £12.5
days) than in the group of untrained ones (42.9 #15.5
days), with a p-value < 0.05 in the ANOVA test (Figs. 6A
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A Total cases of polymyalgia rheumatica (PMR)
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GPs trained  GPs untrained Total
PMR confirmed 41 0 41
PMR not confirmed 44 49 93
Total 85 49 134

Fisher’s exact test

The two-tailed p-value < 0.0001

The association between rows (groups) and columns
(outcomes) is considered to be extremely statistically
significant

significant difference p < 0.05 in the y? test (Fisher’s
test)
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GPs trained  GPs untrained Total
PMR detected 41 0 41
PMR not detected 53 116 169
Total 94 116 210

Fisher’s exact test

The two-tailed p-value < 0.0001

The association between rows (groups) and columns
(outcomes) is considered to be extremely statistically
significant

significant difference p < 0.05 in the y? test (Fisher’s
test)

Fig. 5. (A) Training and diagnosis. (B) Diagnostic time (expressed in days) and its correlation with PMR training.

and 6B). Diagnostic time was calculated as time since
first symptoms at correct PMR diagnosis (made by GP
and/or outpatient clinic).

On the other hand, when the answers were then as-
sessed according to training or not, an inadequate evalu-
ation of some clinical manifestations (above all, arthral-
gia, pain in shoulder and pelvic girdles, and neck pain) fa-
vored an overdiagnosis among the trained GPs. The sys-
temic manifestations represented confounding factors in
20.4% of cases among the untrained GPs (Fig. 7).

Discussion

In our cohort study, we found a high percentage of
misdiagnosis (262/303; 86.4%). Several factors were dia-
gnostic confounders and some — as is well known — are
diagnostic conundrums even in a rheumatologic setting
[7, 8]. In particular, EORA and PMR have several common
points and the differential diagnosis is often very diffi-
cult [9, 10]. Even if some investigators highlighted the
possibility that PMR and EORA could be distinguished at
baseline [11, 12] only the follow-up can confirm the first

diagnosis. Therefore, the fact that in our study EORA rep-
resented the most confusing disease is not surprising.

Other points are worthy of discussion. As is well
known, there is no specific laboratory test for the diag-
nosis of PMR. An ESR > 40 mm/1%t hour is present in all
diagnostic criteria proposed in the literature [1, 13] even
if a sizable proportion (from 7% up to 22%) of PMR pa-
tients may have non-raised or slightly raised ESR at the
time of diagnosis [14, 15]. Our data underline that when
the GP made a correct clinical examination, the diag-
nostic mistakes were reduced even if PMR patients had
a slightly raised ESR.

In PMR patients, the presence of systemic manifes-
tations strongly favors their hospitalization [16, 17]. We
cannot rule out that some patients with systemic mani-
festations have been referred to another hospital and
not to our ambulatory clinic. This might have resulted
in a referral bias especially for group C in which only in
3% of cases was PMR not recognized due to the prese-
nce of systemic manifestations as a confounding element.

RS3PE syndrome represented a suspicion element in
19.5% in Fig. 1B. As is well known, this syndrome can be
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Diagnostic time (expressed in days)

PMR detected by GP PMR not detected by GP
Mean 24.3 £12.5 429 +15.5
Min. 3 3
Max. 60 87
Median 22 42
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Diagnostic time was calculated as a time since first symptoms at correct PMR diagnosis (made by GP and/or outpatient clinic)
Graph represents the mean +SEM
Significant difference p < 0.05 in the ANOVA test

Fig. 6. Diagnostic time (expressed in days) and its correlation with PMR training.

Table II. Relationship between general practitioners’ (GPs) training, diagnosis and cases of polymyalgia rheumatica
(PMR)

Total GPs trained GPs untrained
GPs 303 138 (45.5%) 165 (54.5%)
Diagnosis of PMR 134 85 (63.4%) 49 (36.6%)
confirmed 41 41 (100%)* 0 (0%)
unconfirmed 93 44 (47.3%) 49 (52.8%)
Cases of PMR 210 94 (44.8%) 116 (55.2%)
detected 41 41 (100%)* 0
undetected 169 53 (31.4%) 116 (68.6%)

*significant difference p < 0.05 at the y? test (Fischer’s test)

Reumatologia 2018; 56/3




The diagnosis of polymyalgia rheumatica in primary health care 137
Confounding factors
60
473%°
50 455
443 46.3 46.9
" .
2
<
.2 40+
t=]
]
Q.
G
© 30
o0
]
=
S 205 204
o 207 9]
& E - 15.1
_ I 9.1 —
1 0.6 43 4.5 4.3 > 14 1 2.4
- 0.0 8 0.0 0.0
11 22000 1123 23 o ufgo 23720 1423 1120 19920
; : 3
&
Ny
QO
X

W Total

O Trained GP

B Untrained GP

Fig. 7. Group B — percentages of the confounding factors in trained and untrained GPs.

a manifestation of some diseases, especially rheumatic in-
flammatory diseases. Among these, PMR, RA and SpA are
the most frequent [18]. The “boxing-glove” swelling of the
hands (and less frequently of the feet) is very suggestive,
and we can write that its diagnosis can be easy if we have
seen it at least once (even in photography or on a slide).
Some investigators believe that RS3PE can be considered an
integral part of the spectrum of the PMR manifestations [19]
but in no more than 10% of patients with PMR could we find
it. The possibility that PMR associated with RS3PE syndrome
may represent a neoplastic warning has been recently high-
lighted [20, 21]. In our cohort study, RS3PE syndrome repre-
sented a suspicion element for PMR in a higher percentage
than raised ESR and CRP. These data again emphasize the
importance of a correct clinical examination (compared to
laboratory data only) and of targeted training.

The percentage of arthritis caused by the deposition
of crystals (CPDD, specifically) as confounding diseas-
es (11% in Fig. 3) is not surprising. In 2005 a Spanish
study group coordinated by Pego-Reigosa proposed to
include CPDD among the rheumatic diseases with which
PMR can be confused [22]. In 1982, Dieppe et al. [23] in
a clinical and radiologic study of 105 cases, described
8 patients affected by CPDD associated with PMR and
hypothesized that the use of cortisone, associated with
a genetic predisposition, could have favored the for-
mation and/or precipitation of calcium pyrophosphate
crystals, thereby inducing an overlap between these two
pathologies. This possibility must be taken into account
in clinical practice. Radiographic (Rx) and an ultrasound
(US) evaluation of shoulder and pelvic girdles can reveal

the presence of calcifications and favor a correct diag-
nosis.

In an identical percentage of patients (11%), PMR
was diagnosed whereas they suffered from SpA (Fig. 3).
The possibility that PMR at onset may mask a late on-
set of undifferentiated spondylarthritis has been more
and more often described [24-26]. In these patients,
a correct diagnosis is usually possible if we consider the
entire clinical spectrum of features of spondyloarthritis
and not only the PMR-like manifestations.

As highlighted in our introduction, many patients
with PMR are evaluated and treated in the setting of
“family medicine” and are not referred to secondary or
tertiary care. In a study from the UK only 44.4% of pa-
tients with PMR underwent specialist consultant eval-
uation [27]; in another study, this percentage dropped
to 17%, and there is a need to refer to secondary care if
there are atypical features or a suboptimal response to
treatment for further assessment [28].

In the literature, the level of diagnostic accuracy and
appropriateness for PMR by the GPs is low in all the re-
ports [2, 3, 29, 30]. It is evident that studies based on
uncontrolled databases can determine significant epi-
demiological mistakes, and this point must be well con-
sidered [31]. Participation in targeted training courses
can represent a useful collaboration between primary
and secondary care, even taking into account that an
excess of diagnosis among trained GPs is possible.

Our study had some limitations. Firstly, it reflects the
organization of the Italian health system. In Italy, for ex-
ample, the presence of a professional figure represent-
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ed by the out-of-hospital public specialist (specifically,
an out-of-hospital public rheumatologist) introduces an
element of substantial differentiation with the recogni-
tion of a dividing line between GPs and centers of the
second or third level, totally absent in almost all other
nations.

On the other hand, in Italy there is not a primary care
research protocol such as — for example — the “PMR co-
hort study” proposed since 2012 in England [32]. Cohort
studies performed in other countries (including Poland)
with different healthcare organizations could lead to dif-
ferent conclusions.

Secondly, the high number of over-diagnosed PMR
suggested that in primary care a lot of persons could
be under GC therapy without utility. Unfortunately the
design of our study did not propose an analysis of the
therapeutic approach, and this may represent another
limitation.

Lastly, we cannot rule out that a referral bias may
be present. Certainly, the number of patients sent to our
outpatient clinic by some GPs was very low, and we can-
not exclude that patients with PMR and systemic mani-
festations may have been hospitalized directly, without
going through our ambulatory clinic.

Conclusions

PMR is a disease mainly managed in primary care,
but the level of the GP’s diagnostic accuracy is often low,
as confirmed by our cohort study. It is possible to im-
prove this situation with more formalized collaboration
between primary and secondary care. Targeted train-
ing courses represent an example of collaboration that
should be emphasized.

The authors declare no conflict of interest.
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