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TherapeuTic advances in 
Musculoskeletal disease

Introduction
Polymyalgia rheumatica (PMR) is an inflamma-
tory disease of the elderly with characteristic 

clinical symptoms of stiffness and pain of neck 
and shoulder area and the pelvic girdles.1 
Incidences are between 41 and 113 cases per 

Prevalence and characteristics of giant cell 
arteritis in patients with newly diagnosed 
polymyalgia rheumatica – a prospective 
cohort study
Lara C. Burg , Pantelis Karakostas , Charlotte Behning, Peter Brossart,  
Tanaz A. Kermani  and Valentin S. Schäfer

Abstract
Background: It is known that giant cell arteritis (GCA) and polymyalgia rheumatica (PMR) 
often occur together. So far, the prevalence of GCA in newly diagnosed PMR patients has not 
been evaluated in a prospective ultrasound study.
Objective: The aim of this study was to assess the prevalence of GCA using vascular 
ultrasound in patients with newly diagnosed PMR.
Design: A consecutive cohort of newly diagnosed PMR patients was prospectively evaluated 
for the presence of GCA with the use of systematic musculoskeletal and vascular ultrasound 
examination.
Methods: Overall, 60 patients with newly diagnosed PMR were prospectively enrolled. 
Symptoms and laboratory findings were collected. All patients underwent ultrasound of 
shoulder and hip joints, and vascular ultrasound evaluating the facial, temporal, carotid, 
vertebral and axillary arteries. Patients were diagnosed with GCA if they had ultrasound 
imaging findings of GCA. Patients with PMR (PMR-group) and patients with PMR and 
GCA (PMR–GCA-group) were compared, and a C-reactive protein (CRP) cut-off value was 
evaluated.
Results: GCA was diagnosed in 28 of 60 PMR patients (46%). The PMR-group consisted of 20 
(62.5%) females with a mean age of 69 (±9.9) years, while the PMR–GCA-group consisted of 
11 (39.3%) females with a mean age of 74 (±8.4) years. In 13 of 28 patients (46%) in the PMR–
GCA-group, GCA was subclinical and only diagnosed by ultrasound. The PMR–GCA-group 
showed higher values of joint effusion and significantly higher CRP values. A CRP cut-off value 
of 26.5 mg/litre (reference range 0–5 mg/litre) yielded a sensitivity of 66% with a specificity of 
73% for GCA.
Conclusion: GCA was found in 46% of newly diagnosed PMR patients; 22% of the patients 
with PMR had asymptomatic GCA. Joint effusions were higher in the PMR–GCA-group, with 
significant results for the hip joint. A CRP cut-off value of ⩾26.5 mg/litre in PMR can help in 
the identification of subclinical GCA.
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100,000 of European people above 50 years of 
age.2 Giant cell arteritis (GCA) is the most com-
mon form of systemic vasculitis in elderly, typi-
cally affecting medium and large extracranial 
vessels. The incidence of GCA is lower than for 
PMR, with incidences between 18 to 29 cases per 
100,000 people above 50 years of age.2 GCA can 
present with various clinical symptoms, such as 
headache, scalp tenderness, jaw claudication or 
visual impairment.3 PMR and GCA are associ-
ated with elevated inflammatory laboratory mark-
ers, especially C-reactive protein (CRP).

It is well known that PMR and GCA frequently 
coexist.4,5 According to recent studies, GCA is 
frequently underdiagnosed in PMR patients and 
may be the cause of therapy-resistant PMR.6–8 
The use of other imaging techniques, in particu-
lar 18F-fluorodeoxyglucose positron emission 
tomography (18F-FDG-PET), has revealed that 
a third of patients with PMR without symptoms 
or signs of GCA can have an occult large vessel 
involvement.9 Given the two conditions are 
treated differently, it is imperative to establish the 
correct diagnosis. The prevalence of GCA in 
patients presenting with PMR has not been well 
studied.

Correct identification of those diseases can be 
challenging, as symptoms and signs of GCA and 
PMR may vary and are unspecific (i.e. headache 
and shoulder pain).10,11 Evaluation of laboratory 
parameters can be helpful, but acute phase  
reactants can be elevated due to other inflamma-
tory processes as well. In recent years, CRP has 
become the most accurate parameter, due to 
higher sensitivity.12

Ultrasound as an imaging modality plays an 
important role in the diagnosis of GCA and PMR 
and increases diagnostic specificity; it is non-inva-
sive, easy to use, reliable and widely available.13–15 
Further ultrasound is easily accessible at point-of-
care and low in costs, which makes it the ideal 
method for fast-track diagnosis.16,17 Compared to 
temporal artery biopsy, ultrasound provides a 
higher sensitivity.18,19

The purpose of this prospective study was to 
assess the prevalence of vascular abnormalities 
consistent with GCA in patients with newly diag-
nosed PMR using the Outcome Measures in 
Rheumatology (OMERACT) definitions for 
GCA with established cut-off values.18–20 We 
compared clinical, laboratory and ultrasound 

variables in patients with PMR only and those 
with PMR and GCA. Finally, we assessed CRP 
values to establish a cut-off value to distinguish 
between patients with PMR only and patients 
with PMR and GCA.

Methods

Study population
All consecutive patients with newly diagnosed 
PMR who presented to the Department of 
Rheumatology at the University Hospital Bonn, 
Germany between 1 October 2018 and 31 January 
2021 were included. Patients were referred to our 
clinic by themselves, their local rheumatologists 
or their primary care physicians.

Patients had to meet the following inclusion crite-
ria: age above 50 years, elevated inflammatory 
laboratory markers (CRP > 5 mg/litre), a gluco-
corticoid (GC) intake of 7 days or less given data 
that suggest false-negative results after a longer 
GC intake.21 There was no limit on the maximum 
intake of GC prior to inclusion in the study. 
European League Against Rheumatism/American 
College of Rheumatology (EULAR/ACR) 2012 
classification criteria were used to classify PMR in 
these patients.15 Diagnosis of PMR was verified 
by an experienced board-certified rheumatologist 
(VSS or PK). All patients with diagnosis of PMR 
were evaluated with ultrasound of the shoulder 
and hip joints, and vascular ultrasound. Diagnosis 
of GCA was also made by an experienced board-
certified rheumatologist (VSS or PK) according 
to clinical, laboratory and imaging parameters. 
Patients who did not have GCA symptoms but 
had abnormalities on vascular ultrasound exami-
nation were considered having GCA. All of the 
patients also fulfilled the extended ACR classifi-
cation criteria, which include imaging.6 Diagnosis 
of GCA was based on clinical parameters and 
ultrasound findings only. Ultrasound of the tem-
poral and axillary artery is recommended as first 
imaging modality in the EULAR recommenda-
tion on imaging in large-vessel vasculitis (LVV).13 
All ultrasounds were performed by rheumatolo-
gists (VSS and PK) with extensive expertise, and 
as a result, ultrasound abnormalities were consid-
ered sufficient for diagnosis of GCA and a tempo-
ral artery biopsy was not pursued.

Patients were then split into two groups: The 
PMR-group included patients who had been 
diagnosed with PMR only and the 

https://journals.sagepub.com/home/tab


LC Burg, P Karakostas et al.

journals.sagepub.com/home/tab 3

PMR–GCA-group which comprised patients who 
also had a GCA diagnosis.

PMR patients who were found to have GCA, 
were treated as GCA.

Six months later, each patient was contacted and 
examined to assess any changes in diagnosis.

The reporting of this study conforms to the 
Standards for Reporting Diagnostic accuracy stud-
ies (STARD).22

Clinical evaluation
At the time of recruitment, demographic data, 
previous treatment with GC, cardiovascular risk 
factors, duration of symptoms, and PMR and 
GCA symptoms and signs were obtained using a 
questionnaire. Duration and amount of GC 
intake were obtained from every patient. CRP, 
haemoglobin, leucocyte and thrombocyte counts, 
rheumatoid factor (RF) and anti-citrullinated 
peptide antibodies (ACPA) were the laboratory 
markers examined at inclusion. The erythrocyte 
sedimentation rate (ESR) was not assessed since 
current studies indicate that evaluation of ESR 
does not increase diagnostic accuracy.12

Ultrasound examination
All patients underwent an ultrasound examina-
tion of shoulder and hip joints, and a core set of 
arteries typically affected in GCA according to 
EULAR recommendations.13 For all examina-
tions, a GE Logiq S8 XDclear ultrasound 
machine with software version R3 manufactured 
in 2018 was used. For shoulder and hip joints, 
axillary, vertebral and carotid arteries, a multifre-
quency linear ultrasound probe with a range from 
6 to 15 MHz was used; for all other small arteries, 
a multifrequency ultrasound probe with a range 
from 8 to 18 MHz was applied. The parameters 
B-Mode frequency, image depth and focus points 
were adjusted individually for every patient to 
provide the best possible picture.

All ultrasound examinations were performed by 
experienced rheumatologists (VSS and PK) with 
13 and 14 years of ultrasound experience [German 
Society for Ultrasound in Medicine (DEGUM)/
European Federation of Societies for Ultrasound 
in Medicine and Biology (EFSUMB) levels II 
and III], who have previously proven to 

be reliable ultrasonographers17 or by a medical 
student (LCB) under the supervision of one of 
the two rheumatologists.

The ultrasound examiners were blinded to clini-
cal data and symptoms.

Vascular ultrasound. The following arteries were 
examined in both planes (transversal and longitu-
dinal) for signs of vasculitis: axillary artery, verte-
bral artery, common carotid artery, common 
superficial temporal artery with frontal and pari-
etal branches and facial artery.23 Intima-media 
thickness (IMT) values of all above-mentioned 
arteries were measured in diastole using B-mode. 
Highest IMT values were recorded. All measure-
ments were performed on the wall distal to the 
ultrasound probe in a rectangular position from 
the beginning of the medial-adventitial structure 
close to the wall of the vessel to the intima-struc-
ture close to the lumen.

Vessels were considered abnormal if IMT of the 
arteries extended respective cut-off values19,20 
and OMERACT ultrasound definitions for acute 
GCA were met.23

Musculoskeletal ultrasound. Shoulder joints were 
evaluated for the presence and extent of effusion 
around the biceps tendon and for glenohumeral 
effusion, as well as for subacromial-subdeltoid 
bursitis. Hip joints were examined for effusion in 
the trochanteric bursae and for hip capsular effu-
sion, respectively. The biceps tendon was exam-
ined in longitudinal and transversal section, and 
the glenohumeral area was scanned in transversal 
section. Effusion of the hip joint and the trochan-
teric bursae was measured in longitudinal section. 
All joint effusions were evaluated at the point of 
their widest extent and in total area (Figures 1 
and 2). Joint effusions were defined as findings of 
hypo- or anechoic joint capsule distension in 
ultrasound examination.

Statistical analysis
Statistical analysis was performed using SPSS, ver-
sion 26 (IBM) and R, version 4.0.3. For quantita-
tive parameters, mean values, standard deviation 
and ranges were calculated. For categorical data, 
Pearson’s chi-square test was applied. When nor-
mality could not be assumed, the Mann–Whitney 
U test was applied. Otherwise, metric data were 
tested using t-tests. Statistical significance level 
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was defined at p < 0.05. Receiver operating charac-
teristic curve (ROC) analyses were applied to eval-
uate the discriminatory ability. The optimal cut 
point was determined with respect to the Youden’s 
index.

Results
A total of 117 patients with PMR were referred to 
our department; however, 57 had to be excluded 
owing to prolonged pre-treatment with GC 
(>7 days). Overall, 60 patients with first diagno-
sis of PMR were included. Twenty-eight patients 
had vascular abnormalities on ultrasound that 
were consistent with a diagnosis of GCA. 
Therefore, the prevalence of GCA in this cohort 

was 46%. The diagnosis remained unchanged at 
re-evaluation in 6 months. An additional patient 
in the PMR-group developed GCA, which was 
diagnosed by ultrasound on a follow-up visit one 
month after inclusion. One patient of the PMR-
group presented to our clinic reporting temporal 
loss of vision, which was later identified as non-
vasculitic anterior ischemic optic neuropathy 
(AION).

Clinical and laboratory parameters
A comparison of the 32 patients (54%) in the 
PMR-group and 28 patients (46%) in the PMR–
GCA-group is displayed in Table 1. Patients in 
the PMR-group were younger (mean age 69 years) 

Figure 1. Ultrasound images and measuring techniques of the shoulder joint. (a) Biceps tendon in 
transversal section, measurement of the effusion at the widest extent. (b) Biceps tendon in transversal 
section, measurement of the effusion in total area. (c) Biceps tendon in longitudinal section, measurement 
of the effusion at the widest extent. (d) Biceps tendon in longitudinal section, measurement of the effusion in 
total area. (e) Glenohumeral joint, measurement of the effusion at the widest extent. (f) Glenohumeral joint, 
measurement of the effusion in total area.
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compared to the PMR–GCA-group (mean age 
74 years), (p = 0.03). The PMR-group had a mean 
duration of symptoms of 10 weeks compared to 
16 weeks for the PMR–GCA-group (p = 0.08). 
The PMR-group had a lower mean GC intake of 
0.4 days, compared to the PMR–GCA-group 
with a mean GC intake of 1.5 days (p = 0.05). The 
PMR–GCA-group had a higher mean GC intake 
due to the initiation of pulse therapy in case of 
visual symptoms.

Table 1 displays the clinical parameters for both 
groups. The mean number of PMR EULAR/
ACR 2012 criteria points met was 5.4 (SD ± 0.86) 
in the PMR-group and 5.3 (SD ± 0.88) in the 
PMR–GCA-group (p = 0.44). The mean number 
of GCA symptoms was 0.3 (SD ± 0.73) in the 
PMR-group and 1.35 (SD ± 1.74) in the PMR–
GCA-group, respectively (p = 0.004). In total, 22 
(79%) patients in the PMR–GCA-group reported 
two or fewer GCA symptoms and 13 patients 
(46%) reported no specific GCA symptoms at all.

Mean CRP was 29.5 mg/dl (SD ± 31.61) in the 
PMR-group and 53.8 mg/dl (SD ± 42.27) in the 
PMR–GCA-group at a reference range of < 5 mg/
litre. CRP values were significantly higher 
(p = 0.018) in the PMR–GCA-group compared to 

the PMR-group (Table 1). The other laboratory 
parameters examined did not differ substantially 
between the two groups. A CRP cut-off value of 
26.5 mg/litre was found to distinguish the PMR-
group from the PMR–GCA-group, offering a 
sensitivity of 66% and a specificity of 73%. 
Calculated area under the curve (AUC) was 
found to be 0.670 (confidence interval 0.520–
0.821, Figure 3).

Ultrasound assessment
Vascular ultrasound. In the PMR–GCA-group, a 
mean of 8.61 (SD ± 3.14) vessels per patient was 
affected. No pathological vascular abnormality 
suggestive of GCA was identified in the PMR-
group. The axillary arteries were affected in 82% 
(23/28) of the PMR–GCA patients, and the com-
mon branches of the superficial temporal arteries 
were affected in 71% (20/28). Every patient in 
this group presented with at least one elevated 
IMT value and pathological ultrasound morphol-
ogy of either the axillary or superficial temporal 
artery. No correlation was found between the 
extent of cranial symptoms and involvement of 
cranial vessels. Table 2 displays the total numbers 
and frequencies of pathological arteries and the 
vasculitic affection in the PMR–GCA-group.

Figure 2. Ultrasound images and measuring techniques of the hip joint. (a) Trochanteric bursae, 
measurement of the effusion at the widest extent. (b) Trochanteric bursae, measurement of the effusion in 
total area. (c) Hip joint, measurement of the effusion in total area.
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Table 1. Demographic and clinical data.

PMR-group (n = 32) PMR–GCA-group 
(n = 28)

p value

Patient characteristics

 Age, years 69 (±9.9) 74 (±8.4) 0.03

 Female 20 (62.5%) 11 (39.3%) 0.12

 Symptom duration, weeks 9.5 (±9.3) 16.4 (17.9) 0.08

 GC intake, days 1.43 (±2.16) 0.4 (1.06) 0.05

 Initial GC intake, mean amount ± SD (mg) 17.2 (±45.4) 81.8 (±226) 0.14

Cardiovascular risk factors

 Obesity 4 (12%) 4 (14%) 1

 Arterial hypertension 15 (47%) 18 (64%) 0.11

 Diabetes mellitus 2 (6%) 7 (25%) 0.32

 Smoking 8 (25%) 6 (21%) 0.12

 Peripheral artery occlusive disease 1 (3%) 1 (4%) 0.21

 Atherosclerosis 10 (31%) 12 (43%) 0.11

 Coronary heart disease 4 (12%) 3 (11%) 0.50

 History of myocardial infarction 2 (6%) 2 (7%) 0.59

 History of stroke or transient ischemic attack 5 (15%) 4 (14%) 0.48

General symptoms

 Fever 0 (0%) 2 (7%) 0.41

 Night sweats 5 (15.6%) 5 (17.9%) 1

 Weight loss 6 (18.8%) 5 (17.9%) 1

 Fatigue 1 (3.1%) 4 (14.3%) 0.17

 PMR-specific characteristics

 Morning stiffness 31 (97%) 23 (82%) 0.08

 Pain of pelvic girdle 32 (100%) 27 (96%) 0.47

 Absence of affection of other joints 31 (97%) 28 (100%) 1

 Absence of RF and ACPA antibodies 31 (97%) 27 (96%) 1

 EULAR/ACR 2012 criteria points ⩾ 5 31 (97%) 25 (89%) 0.44

 EULAR/ACR 2012 criteria points, M (SD) 5.44 (±0.88) 5.28 (±0.90) 0.44

GCA-specific symptoms

 Visual impairment 1 (4%) 7 (25%) 0.07

(Continued)
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Musculoskeletal ultrasound. Table 3 displays the 
number of patients with joint effusion and the 
mean values of measured effusion in broadest 
extent and overall area. Figures 1 and 2 show the 
measuring techniques that were applied to assess 
joint or bursal effusions.

A higher proportion of patients in the PMR-group 
had effusions of the biceps tendon and the gleno-
humeral joint compared to the PMR–GCA-group 
(Table 2), but results were not significant 
(p > 0.05), while the mean values of the widest 
extent and total area were higher in the PMR–
GCA-group than in the PMR-group (Table 2). 
Effusion of the trochanteric bursa was rare in 
both groups. Subacromial-subdeltoid bursitis was 
not found in any of the patients.

Differences in biceps, glenohumeral and trochan-
teric effusions were found to be not significant 
(p > 0.05) between the two groups. Results in 
overall area of hip joint effusion were found to be 
statistically significant (p = 0.04).

Discussion
The purpose of this study was to evaluate the prev-
alence of findings of LVV consistent with GCA in 
patients with newly diagnosed PMR using vascular 
ultrasound. In our study cohort, the prevalence of 
GCA was 46%. Importantly, in 13 patients (46%) 

of the PMR–GCA-group, GCA was only diag-
nosed by ultrasound as typical GCA symptoms 
were absent. Ultrasound characteristics that sepa-
rated the two groups included vasculitis of either 
the temporal or axillary artery, the presence of 
effusions in the biceps tendon and glenohumeral 
joints which was higher for the PMR-group, and, 
the area of hip joint effusion which was relatively 

PMR-group (n = 32) PMR–GCA-group 
(n = 28)

p value

 Temporal headache 3 (9%) 10 (36%) 0.03

 Jaw claudication 3 (9%) 10 (36%) 0.11

 Scalp tenderness 0 (0%) 1 (4%) 0.09

Laboratory parameters

 Leucocytes, 103/µl, M (SD) 9.89 (±2.5) 9.22 (±3.0) 0.38

 Thrombocytes, 103/µl, M (SD) 349 (±123) 321 (±103) 0.37

 Haemoglobin, mg/dl, M (SD) 12.6 (±1.5) 12.3 (±1.5) 0.55

 CRP, mg/litre, M (SD) 29.5 (±31.6) 53.8 (±42.3) 0.02

ACPA, anti-citrullinated peptide antibodies; ACR, American College of Rheumatology; EULAR, European League Against 
Rheumatism; GCA, giant cell arteritis; PMR, polymyalgia rheumatic; RF, rheumatoid factor; SD, standard deviation.
PMR–GCA-group: patients with diagnosis of PMR and GCA; PMR-group: patients with diagnosis of PMR; Visual 
impairment: amaurosis, diplopia, vision loss and blurred vision.

Figure 3. ROC for cut-off value of CRP.

Table 1. (Continued)
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greater in the PMR–GCA-group. A CRP cut-off 
value of 26.5 mg/litre was found to distinguish 
patients with PMR from patients with PMR and 
GCA, with moderate sensitivity and specificity.

The diagnosis of PMR is a clinical one without 
any confirmatory test and the evaluation of sus-
pected PMR requires consideration for several 
conditions, inflammatory and non-inflammatory, 
including GCA. In a retrospective study of patients 
with PMR, 7.4% developed GCA after an average 
of 27 months with 17% presenting with visual loss 
and 18% being diagnosed based on large-vessel 
imaging, highlighting the importance of early 
detection.24 Few imaging studies, mainly using 
PET, have evaluated the prevalence of subclinical 
GCA in patients being evaluated for a diagnosis of 
PMR with estimates of GCA ranging from 14 to 
50%.5,25–29 One study evaluated the temporal 
arteries in 102 patients with PMR and found find-
ings of concurrent active GCA in 8%.29

Compared to other studies, the prevalence of GCA 
in PMR patients was relatively high in our cohort. 
Our study is the first to date to include systematic 
ultrasound examinations of several vessels and 
joints in consecutive newly diagnosed PMR 
patients with very short or no GC intake, which 
may explain the high prevalence of abnormalities 
found. Another factor to consider is that about half 
of the patients were recruited directly at our 

university hospital, which might explain for the 
higher GCA prevalence in our patients. 
Furthermore, we scored every abnormal ultra-
sound finding as GCA based on established defini-
tions, regardless of whether patients had GCA 
symptoms. We decided to not perform temporal 
artery biopsy in the asymptomatic patients of the 
cohort as it is invasive and often has little effect on 
diagnostic sensitivity.30 Furthermore, many 
patients also had involvement of the axillary arter-
ies and it is unlikely that these were also false-pos-
itive results. No additional imaging was performed 
in these patients since ultrasound is the preferred 
imaging technique according to recent EULAR 
recommendations.13

In the PMR–GCA-group, every patient showed 
at least one pathological axillary or superficial 
temporal artery and most of the patients pre-
sented with both extracranial and cranial vascu-
litic affection. Other studies with bigger cohorts 
show that axillary and superficial temporal artery 
are the most commonly affected arteries in 
GCA.19,20 However, the prevalence of vasculitic 
affection of respective arteries observed was lower 
compared to our cohort. The majority of patients 
(78%) in the PMR–GCA-group presented with 
two or fewer characteristic GCA symptoms, while 
46% were asymptomatic, suggesting a high pro-
portion of subclinical GCA in PMR patients.

There is ongoing controversy about whether 
patients with these subclinical vascular abnormal-
ities should be treated as GCA.6 It may be that 
the subset of patients with GCA, PMR is the pre-
senting manifestation. In the clinical trial of toci-
lizumab in GCA, 23% of patients included with 
newly diagnosed disease and 20% of the popula-
tion overall had symptoms of PMR alone.31 In 
this subset, of 51 patients, 18% had a positive 
biopsy and 82% had large-vessel imaging findings 
of vasculitis.31 Without vascular ultrasound exam-
ination, GCA would not have been identified in 
the 28 patients in our study. Using GC doses 
typically reserved for PMR and the potential for 
ischemic complications resulting from untreated 
GCA, especially in patients with temporal artery 
involvement, we decided to treat all these patients 
as GCA but whether this is the correct approach 
can only be addressed in a prospective, rand-
omized clinical trial.6,24,32,33 During a 6-month 
follow-up period, only one of the patients from 
the PMR-group developed GCA, suggesting this 
was an effective method for early detection of 
patients with GCA.

Table 2. Absolute counts and relative frequencies of affected arteries and 
vasculitic affection.

PMR–GCA-group (n = 28)

Axillary artery 23 (82%)

Carotid artery 24 (86%)

Vertebral artery 13 (46%)

Superficial temporal artery 20 (71%)

TA frontal branch 21 (75%)

TA parietal branch 22 (78%)

Facial artery 19 (68%)

Affection of extracranial arteries only 1 (3.5%)

Affection of cranial arteries only 1 (3.5%)

Affection of extracranial and cranial arteries 26 (93%)

TA, temporal artery; GCA, giant cell arteritis; PMR, polymyalgia rheumatica.
PMR–GCA-group: patients with diagnosis of PMR and GCA.
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Table 3. Ultrasound findings of the joints in each cohort.

PMR-group (n = 32) PMR–GCA-group 
(n = 28)

p value

Mean values of joint effusions of the shoulder and hip joint

 Effusion around the biceps tendon in longitudinal  
  section, mean area (SD), cm2

0.161 (±0.11) 0.266 (±0.24) 0.07

 Effusion around the biceps tendon in transversal  
  section, mean area (SD), cm2

0.13 (±0.09) 0.17 (±0.13) 0.18

 Glenohumeral effusion, mean area (SD), cm2 0.18 (±0.15) 0.32 (±0.43) 0.16

 Trochanteric effusion, mean area (SD), cm2 0.14 (±0.34) 0.11 (±0.30) 0.59

 Effusion of the hip joint, mean area (SD), cm2 0.11 (±0.10) 0.23 (±0.29) 0.04*

 Effusion around the biceps tendon in longitudinal  
  section, mean extent (SD), mm

1.84 (±0.81) 2.4 (±1.25) 0.07

 Effusion around the biceps tendon in transversal  
  section, mean extent (SD), mm

2.36 (±1.59) 3.02 (±1.65) 0.18

 Glenohumeral effusion, mean extent (SD), mm 6.41 (±2.86) 8.40 (±4.70) 0.07

 Trochanteric effusion, mean extent (SD), mm 2.71 (±6.45) 3.16 (±6.23) 0.67

Absolute counts and frequencies of patients having joint effusions of at least one side

 Effusion of the biceps tendon 28 (88%) 21 (75%) 0.61

 Glenohumeral effusion 29 (91%) 23 (82%) 1

 Trochanteric effusion 5 (15%) 6 (21%) 1

 Effusion of the hip joint 31 (97%) 26 (93%) 0.60

GCA, giant cell arteritis; PMR, polymyalgia rheumatica; SD, standard deviation.
PMR-group: patients with diagnosis of PMR.
PMR–GCA-group: patients with diagnosis of PMR and GCA.
*p ⩽ 0.05.

However, a subset of patients in the PMR-group 
had symptoms of GCA, as headache or jaw clau-
dication. These patients could be considered hav-
ing undetected GCA. The ultrasound examination 
of the temporal artery is the gold standard accord-
ing to the recent EULAR recommendations for 
imaging in LVV.13 We did not perform temporal 
artery biopsy in these patients. If ultrasound is 
negative, temporal artery biopsy would not have 
revealed more information, as we used an 18-MHz 
ultrasound probe revealing an image resolution of 
approximately 140 µm for the superficial temporal 
arteries and also were able to examine the super-
ficial temporal artery in its full length using ultra-
sound. Ultrasound cut-off values together with 
the OMERACT ultrasound definitions,34 which 

were also applied, already displayed a sensitivity 
over 99% in a study performed by Schäfer et al.19

Joint effusions were found to be greater in extent 
in the PMR–GCA-group, while the frequency of 
joint effusions was higher in the PMR-group. 
Schmidt et  al.35 examined shoulder joints of a 
comparable healthy control group. For effusions 
of the glenohumeral joint, an upper normal limit 
of 3.1 mm was defined. Compared to our cohort, 
the values for glenohumeral effusions were much 
higher in our population, with 6.41 mm in the 
PMR-group and 8.4 mm in the PMR–GCA-
group, respectively. Furthermore, no effusions 
around the biceps tendon were described in this 
study, compared to a frequency of 88% (28/32) in 
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the PMR-group and 75% (21/28) in the PMR–
GCA-group in our cohort. In our cohort, no sub-
acromial-subdeltoid bursitis was found in any of 
the patients. To date, there is no reliable data on 
the findings of subacromial-subdeltoid bursitis in 
PMR patients. The absence of this bursitis could 
be influenced by GC intake. However, the total 
amount and time of GC intake was very small in 
our cohort, in median 1.43 days in the PMR-
group and 0.4 days in the PMR–GCA-group 
(Table 1). Another epidemiologic study of 
Gonzalez-Gay et al.36 proved that PMR together 
with GCA was a more severe disease compared to 
isolated PMR, with significant abnormalities in 
laboratory parameters and clinical symptoms.

Other studies, such as a comprehensive review by 
Mackie et al.,37 indicate a lower frequency of mus-
culoskeletal abnormalities in PMR patients. The 
definition of joint effusions, however, differed 
throughout these studies. We did not use a cut-off 
value in our cohort to score joint effusions, but 
instead labelled every hypo- or anechoic structure 
detected in respective joints as an effusion. 
Furthermore, the patients were checked at the 
time of initial diagnosis with extremely little GC 
intake and shortly after the onset of symptoms, 
which limits the impact of treatment and symp-
tom duration on our findings.

Laboratory parameters that may distinguish 
patients with PMR from those who may also have 
concurrent GCA are currently unknown. Based 
on our findings, we established a CRP cut-off 
value to discriminate between patients with PMR 
only and patients with PMR and GCA. The cut-
off value was set at 26.5 mg/litre, offering moder-
ate sensitivity and specificity. Van Sleen et  al.38 
also found angiopoietin-2 to be another reliable 
laboratory marker for GCA offering good sensi-
tivity and specificity. However, this marker is 
rarely examined in daily clinical practice; there-
fore, the CRP cut-off value together with clinical 
parameters and ultrasound findings may be help-
ful to discriminate between PMR and GCA, 
although CRP elevation can often be unspecific. 
Furthermore, no ESR was evaluated in this study. 
A study performed by Kermani et  al.12 proved 
that additional evaluation of ESR does not 
improve diagnostic specificity compared to the 
evaluation of CRP alone, so we decided to not 
evaluate ESR in this study.

The strengths of our study include the prospective 
study design with standardized data collection. All 

patients in the study were on GC treatment for 
less than 7 days which should minimize the impact 
of treatment on ultrasound findings. There was 
systematic and comprehensive ultrasound evalua-
tion which included the shoulders and hips in 
addition to examining multiple arterial beds. 
Finally, we also re-evaluated the diagnosis of PMR 
at 6 months. Our study has few limitations to con-
sider. The lack of a control group without PMR 
leaves the comparison of our findings to healthy 
subjects open. We did not compare our findings of 
vasculitic affection in the PMR–GCA-group to 
patients with GCA only. Therefore, it is unknown, 
whether patients with PMR and GCA present 
with a different pattern of affected arteries com-
pared to patients with GCA only. The aorta also 
was not assessed and therefore, the prevalence of 
asymptomatic aortitis could not be evaluated. 
Furthermore, the number of the patients in our 
study is rather small compared to other studies, 
keeping in mind that most of the other studies 
were retrospective. We only included patients 
with little to no GC intake, which significantly 
reduced the number of eligible patients. Our study 
cohort can be considered representative due to the 
referral of patients from local rheumatologists and 
general practitioners, although it might be biased 
by patients presenting directly to our university 
hospital in case of severe symptoms.

Conclusion
The overall prevalence of GCA in our cohort of 
consecutive newly diagnosed PMR patients was 
46%. The extent of joint effusions was relatively 
higher in patients with PMR and GCA compared 
to patients with PMR only, but only significant 
for the hip joint.

The diagnosis of GCA could only be determined 
by vascular ultrasound in a significant number of 
our patients (46%) who had PMR and GCA. 
Until previously, vascular ultrasound examina-
tions in PMR patients remained infrequent. For 
everyday clinical practice, our results demon-
strate that a routine ultrasound assessment of  
a core set of extracranial vessels, particularly  
the axillary and temporal arteries, which  
were affected in all of our patients, is advised to 
rule out the presence of subclinical GCA. 
Furthermore, a CRP cut-off value was calcu-
lated to discriminate between patients with PMR 
and patients with PMR and GCA, which can 
assist in distinguishing patients with PMR from 
those with GCA and PMR.
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As we examined a cohort with definitive diagnosis 
of PMR with very short GC treatment, our study 
could already lead to a different approach in PMR 
patients, scanning every PMR patient for the 
presence of GCA. Further studies with larger 
cohorts are needed to confirm this observation 
and validate the proposed CRP cut-off value.
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