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Background: 18F-FDG-PET/CT may reveal widespread inflammation of musculoskeletal structures in polymyalgia rheumatica (PMR). Currently, scans are subjectively analysed based on the overall gestalt of the scan. Standardized PET scores may potentially aid the interpretation of the scans for suspected PMR. Here, we compared the agreement and diagnostic accuracy of routine PET scan reports vs. the most validated PET scores for PMR.



Methods: 68 consecutive patients with suspected PMR (treatment-naïve, n = 29; already treated, n = 39) undergoing 18F-FDG-PET/CT were included. In glucocorticoid-treated patients, complete tapering was pursued prior to the scan. Conclusions of routine PET scan reports were interpretated by three independent readers as “PMR”, “not PMR” or “unclear”. The Leuven and Leuven/Groningen scores were determined. Agreement of scan report interpretation, and agreement of routine scan reports and PET scores were determined. Sensitivity and specificity were determined for the routine scan report and the two scores, with the clinical diagnosis established after 6 months follow-up as the reference standard.



Results: A diagnosis of PMR was made in 45/68 patients. Routine scan reports were uniformly rated by all three readers in 54 (78%) cases. Following a consensus meeting, scans were rated as “PMR” in 43 cases, “unclear” in 10 cases and “not PMR” in 15 cases. The routine scan report showed a sensitivity of 82% and specificity of 74%, if “unclear” cases were considered negative for PMR. The Leuven and Leuven/Groningen Scores showed similar diagnostic accuracy. Agreement between the routine scan report and PET scores was good (Cohen's kappa 0.60–0.64), if “unclear” cases were excluded from the analysis. Among 8/10 “unclear” cases, the PMR PET Scores accurately distinguished between PMR/PMR-mimicking inflammatory conditions and non-inflammatory conditions. Agreement and diagnostic accuracy of routine scan reports and PET scores were better among treatment-naïve patients than those that had been treated previously.



Conclusion: Our study reveals that routine PET scan reports for suspected PMR can be interpreted differently between readers. Although the routine PET scan reports and PMR PET scores did not always agree, they demonstrated similar diagnostic accuracy, with the highest accuracy observed in treatment-naive patients. The Leuven and Leuven/Groningen score could especially be helpful for cases in which the nuclear medicine physician is uncertain.
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1 Introduction

Polymyalgia rheumatica (PMR) is a prevalent rheumatic inflammatory disease in the elderly. PMR causes severe pain and stiffness of the shoulders and hips, often with high inflammation markers in blood. Imaging studies have shown that PMR is characterized by widespread inflammation affecting the bursae, tendons, and joints. PMR is considered part of a single disease spectrum with giant cell arteritis, an inflammatory condition affecting large and medium arteries (1). Glucocorticoid treatment remains the cornerstone of treatment in PMR, but targeted therapies are now emerging for this condition (2–4).

Many clinicians diagnose PMR based on the presenting symptoms and laboratory findings, but imaging tests can be helpful in confirming the diagnosis in atypical cases, or to rule out alternative, serious conditions. Ultrasonography and magnetic resonance imaging may reveal musculoskeletal inflammation in specific areas, such as the shoulder and/or hip girdle (5). 18F-FDG-PET/CT is the only whole body imaging method for PMR, and reveals widespread distribution of inflammatory lesions in patients with PMR (6). A meta-analysis reported a sensitivity of 85% and specificity of 80% of 18F-FDG-PET/CT for a diagnosis of PMR (7). 18F-FDG-PET/CT is also applied when clinicians seek to rule out giant cell arteritis or other critical conditions such as cancer or infections. Despite its high cost, 18F-FDG-PET/CT may thus be a helpful diagnostic tool in selected cases to further confirm or rule out a diagnosis of PMR.

To date, the evaluation of 18F-FDG-PET/CT scans for suspected PMR remains a subjective process. Routine PET scan reports are based on the interpretation by individual nuclear medicine physicians. Such interpretation may be guided by the overall “gestalt” as well as specific patterns of metabolic uptake the reader might expect in case of PMR. When performed by experts with a specific interest in PMR, high sensitivity and specificity are obtained by such interpretation (8). However, it is unclear how accurate scan reports are in daily clinical practice, when performed by readers with less expertise in PMR. If the reports' conclusions are ambiguous, this might add further subjectivity related to the reports' interpretation by the treating clinicians requesting the scan. This could potentially influence important treatment decisions for individual patients.

In order to standardize the interpretation and reporting of 18F-FDG-PET/CT results for suspected PMR, various “PMR PET scores' and algorithms have been introduced (9–12). To date, the Leuven Score and Leuven/Groningen Score have shown the highest and most consistent diagnostic accuracy in different patient cohorts (9, 10, 13, 14), albeit with limited ability to discriminate between PMR and other rheumatic inflammatory diseases affecting the shoulders and hips (8, 10). Both PMR PET scores rely on visual grading of 18F-FDG uptake at predefined anatomic sites: 12 sites for the Leuven Score and 7 sites for the Leuven/Groningen Score (9, 10). It is currently unclear whether these PMR PET Scores might be of additional benefit when compared to results reported by nuclear medicine physicians in daily clinical practice.

In the current study, we compared the conclusions of routine 18F-FDG-PET/CT scan reports of scans performed for suspected PMR with the aforementioned objective PMR PET scores in terms of agreement and diagnostic accuracy. Furthermore, we evaluated whether conclusions of routine PET scan reports were clear and uniformly interpreted by different readers.



2 Materials and methods


2.1 Patients

This is a retrospective study of consecutive patients referred for suspected PMR to the Department of Rheumatology and Clinical Immunology at the University Medical Center Groningen from December 2018 to May 2022, and who underwent 18F-FDG-PET/CT. This included treatment-naïve patients with suspected new-onset PMR, as well as patients that were previously diagnosed with PMR but in whom diagnostic doubt arose later. If patients were still using glucocorticoid treatment at referral, complete tapering of glucocorticoid treatment was pursued prior to 18F-FDG-PET/CT. In case patients were unable to completely taper the treatment due to severity of symptoms, a maximum prednisolone dose of 5 mg was allowed during the scan. Patients with concomitant giant cell arteritis were excluded. The study protocol was reviewed by the Medical Ethical Committee of the UMCG (#202100360) and given the retrospective nature of the study no informed consent was required.



2.2 Reference standard

The final clinical diagnosis, as established by an expert rheumatologist (KvdG, MS, EB) after 6 month of follow-up, was used as the reference standard for PMR. The diagnosis was based on the complete history, physical examination, laboratory investigation and other imaging tests (e.g., musculoskeletal ultrasonography). The clinical experts were aware of the routine PET scan report of the 18F-FDG-PET/CT scan, but not of the outcomes of the objective 18F-FDG-PET/CT scores for PMR.



2.3 18F-FDG-PET/CT procedure

Blood glucose was examined 1 h before the 18F-FDG injection and had to be below 10.8 mmol/L, as we previously found similar PMR PET scores in PMR patients with serum glucose <7 mmol/L and those that had glucose levels 7.0–10.8 mmol/L (10). All scans were performed using a Biograph mCT 40 or 64-slice PET/CT or Biograph Vision PET/CT with 3 min per bed position or a Biograph Vision Quadra PET/CT with 5 min scan of the entire long axial field of view (all camera systems: Siemens Healthineers, Knoxville, TN, USA). Patients were scanned from the vertex of the skull up to the knees. Patients fasted for a minimum of 6 h before 2 or 3 MBq (depending on the used camera system) i.v. 18F-FDG/kg body weight was administered. Scan acquisition was performed 60 min after i.v. 18F-FDG administration. Low-dose CT was performed for attenuation correction and anatomic mapping with 100 kV and 30 mAs.



2.4 Analysis of routine PET scan report

The conclusions of the routine PET scan reports were collected and independently rated by three readers that were blinded to the clinical data (KvdG, RG and RS) as “PMR”, “not PMR” or “unclear”. Thereafter, cases of discrepancy between readers were resolved in a consensus meeting held between the three readers.



2.5 PMR PET scores

Visual assessment of 18F-FDG uptake at specific musculoskeletal sites was performed by an expert nuclear medicine physician (RS), who was blinded to the clinical data. 18F-FDG uptake was graded as follows: 0 = no uptake, 1 = uptake lower than liver, 2 = uptake similar or higher than liver. The following sites were examined to calculate the Leuven Score (9): the cervical and lumbar interspinous bursae, bilateral sternoclavicular joints, ischial tuberosities, greater trochanters, hips and shoulders (n = 12 sites, max score 24, cut-off 16). Furthermore, the Leuven/Groningen score was determined based on similar 18F-FDG uptake grading in the following areas (10): lumbar interspinous bursae, bilateral sternoclavicular joints, ischial tuberosities, and hips (n = 7 sites, max score 14, cut-off 8).



2.6 Statistics

Comparison of continuous variables between two independent groups was performed by the Mann Whitney U test or student's t test. Fisher's exact test or Chi-square test was used for comparison of categorical variables. Cohen's kappa was determined to test agreement between the routine PET scan reports (“PMR” and “not PMR”) vs. outcomes of the 18F-FDG-PET/CT scores (“PMR” and “not PMR”. In the latter case, parallel analyses were performed with the “unclear” cases (according to the routine PET scan report) grouped along with either “PMR” or “not PMR” cases. Kappa values were interpreted as follows: <0.2 poor agreement, >0.2 and ≤0.4 fair, >0.4 and ≤0.6 moderate, >0.6 and ≤0.8 good, >0.8 and ≤1 very good. The percentage of cases with uniform agreement was evaluated. Diagnostic accuracy parameters including sensitivity, specificity, diagnostic odds ratio, positive likelihood ratio and negative likelihood ratio were evaluated. Statistical analyses were performed in Graphpad Prism 8, IBM SPSS Statistics 28 and MetaDisc 1.4. P values <0.05 were considered statistically significant.




3 Results


3.1 Patients

In total 68 patients with suspected PMR were included in the study (Table 1), of which 45 (66%) patients were eventually diagnosed with PMR, as established after six months follow-up. While 29 (43%) patients were treatment-naïve, the remaining patients had already received treatment for a putative diagnosis of PMR. Two patients were using glucocorticoid treatment (prednisolone 1 and 5 mg per day, respectively) during the scan, while two patients used a DMARD (in both cases leflunomide). Among the 39 patients who had previously been treated, glucocorticoid therapy had been discontinued within a period of six months prior to the 18F-FDG-PET/CT scan in 34 (87%) patients. Five patients had a glucose level ≥7.0 mmol/L during the scan, ranging from 7.4 to 10.4 mmol/L. Alternative diagnosis in non-PMR patients included both inflammatory and non-inflammatory conditions (Table 2).


TABLE 1 Patient characteristics.

[image: Table 1]


TABLE 2 Alternative diagnosis in patients without PMR.
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3.2 Routine PET scan report

Routine PET scan reports in the 68 patients with suspected PMR were made by 10 nuclear medicine physicians. A total of 54 (79%) reports' conclusions were uniformly interpreted by the three independent readers. Subsequently, a consensus meeting was held among the three readers to resolve the remaining cases where initial agreement was not reached. Eventually, 43 cases were rated as “PMR”, 10 cases as “unclear” and 15 cases as “not-PMR” based on the interpretation of the routine PET scan report. Interpretations as obtained by the consensus meeting were used for subsequent analyses. When grouping “unclear” cases together with those rated as “PMR”, the sensitivity and specificity of the routine PET scan reports were 91% (79–98) and 48% (27–69), respectively (Table 3). Alternatively, when grouping the “unclear” cases together with cases rated as “not-PMR”, the routine PET scan report provided a sensitivity of 82% (68–92) and specificity of 74% (52–90). A sub-analysis of treatment-naïve patients and already treated patient demonstrated better diagnostic accuracy of the routine PET scan reports in the former group (Table 3).


TABLE 3 Diagnostic accuracy of the routine PET scan report.
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3.3 PMR PET scores

The Leuven and Leuven/Groningen Scores, which are based on visual grading of 18F-FDG uptake at predefined anatomic sites, were higher in patients with PMR than those without PMR (Table 4). At the predefined cutoff points, the Leuven Score provided a sensitivity of 80% (65–90) and specificity of 74% (52–90) for a diagnosis of PMR when analysing the entire cohort, and the Leuven/Groningen Score a sensitivity of 82% (68–92) and specificity of 74% (52–90) (Table 5). While these PMR PET scores showed similar specificity in treatment-naïve and already treated patients, the sensitivity was substantially higher in the treatment-naïve group. A sub-analysis of already treated patients suggested that the sensitivity of the PMR PET scores was especially low in those that had still been using glucocorticoid treatment up to 3 week prior to the scan (Table 6). The sensitivity of the PMR PET scores was better in patients discontinuing glucocorticoid treatment for ≥3 weeks prior to the scan.


TABLE 4 PMR PET scores in patients with suspected PMR.
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TABLE 5 Diagnostic accuracy of the PMR PET scores.
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TABLE 6 Relationship between discontinuation of glucocorticoid treatment and sensitivity of the PMR PET scores.
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3.4 Comparison between routine PET report and PMR PET scores

Next, we assessed the relationship between the routine report findings and the PMR PET scores. As expected, the scores were highest when routine PET scan reports were rated as “PMR”, and lowest for reports rated as “non-PMR” (Figure 1). However, the variation in individual scores was substantial, with some cases with low PMR PET score being labelled as “PMR” by the routine PET scan report, and vice versa. Cohen's kappa indicated moderate agreement between the scan report and respective PMR PET scores in the entire cohort, irrespective of whether the “unclear” group was grouped along with scans rated as “PMR” or “not-PMR” (Table 7). When separately analysing treatment-naïve and already treated patients, Cohen's kappa was indicative of good and fair/moderate agreement, respectively. Overall, the agreement was best, when fully excluding the “unclear” group from the analysis, which suggested that prominent disagreement was present in this particular group.


[image: Figure 1]
FIGURE 1
PMR PET scores in relation to routine PET scan report conclusion. (A) Leuven Score and (B) Leuven/Groningen Score in patients with a positive scan (n = 43), unclear scan (n = 10) or negative scan (n = 15) according to the routine report conclusion. The dashed red line indicates the cutoff for each PMR PET score.



TABLE 7 Agreement between routine PET scan report and the PMR PET scores.
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Finally, we examined whether PMR PET scores could be particularly helpful in patients with an “unclear” scan report conclusion (Table 8). The PMR PET scores correctly classified 7 (70%) of these “unclear” cases as “PMR” or “non-PMR”. In one case, high PMR PET scores were observed, but the widespread inflammation was related to a spondyloarthritis, including sacroiliitis, that was first noted on the 18F-FDG-PET/CT. Another patient with high PMR PET scores was diagnosed with infection-related myalgia, without convincing evidence for PMR regarding symptoms, laboratory findings and shoulder/hip ultrasonography. The third patient was diagnosed with PMR, despite limited 18F-FDG uptake on PET/CT, which was attributed to low dose glucocorticoid use during the scan.


TABLE 8 Routine PET scan reports interpreted as unclear by the three raters.
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4 Discussion

In this study, we compared the diagnostic accuracy and agreement between PMR PET scores and routine PET scan reports performed in patients witch suspected PMR. Our study highlights the need for unambiguous reporting of findings by nuclear medicine specialists. Nevertheless, it was reassuring that the diagnostic accuracy of the routine PET scan reports were comparable to that of the PMR PET scores. Additionally, there was good agreement in cases where the nuclear medicine physician could make a clear conclusion (“PMR” vs. “not PMR”). PMR PET scores could be helpful for unclear cases in which the nuclear medicine physician is not able to make a firm conclusion. As such, PMR PET scores provide a more clear and consistent definition for a “positive” scan for PMR.

Clear reporting of 18F-FDG-PET/CT findings is important, as ambiguity might impact the interpretation by the physician requesting the scan and subsequent treatment decisions. We observed that in 21% of reports, no agreement was obtained between the readers, when assessing the scan reports' conclusions. Ideally, the reports provide a clear interpretation of the findings, thereby supporting the conclusions of the scan (15). The EANM procedural recommendations for PMR and large vessel vasculitis suggest to examine typical FDG uptake patterns at various musculoskeletal sites according to a 4 point scale grading system (16). In practice, such grading is often not explicitly reported by nuclear medicine physicians. More importantly, no specific guidance on when the FDG uptake is typical enough to rate the scan as “positive” for PMR is given. This might explain why results according to the routine PET scan report and PMR PET scores were discrepant in up to 22% of cases, including cases with limited musculoskeletal 18F-FDG uptake being rated as “PMR” in the routine PET scan report.

In order to standardize the interpretation and reporting of 18F-FDG-PET/CT, various PMR PET scores and algorithms have been introduced (9–12). The Leuven Score is the best validated score, with its concise version the Leuven/Groningen performing equally well in different patient cohorts (9, 10, 13, 14). In accordance with prior studies, both PMR PET scores showed good sensitivity and specificity for PMR. Recently, the EANM guideline for infection and inflammation recommended the use of the PMR PET scores examined in the current study (17). While these scores may provide a clear definition on whether a scan is “positive” for PMR, the scores cannot be considered absolute evidence for the diagnosis. Indeed it might be difficult for PMR PET scores to distinguish patients with PMR from patients with spondylarthritis, rheumatoid arthritis or reactive inflammatory conditions, if prominent shoulder and hip involvement is present (8, 10). Clinicians should be alert for atypical symptoms, such as prominent arthritis with erosions, which may suggest an alternative rheumatic inflammatory condition that mimics PMR on an 18F-FDG-PET/CT scan. Similarly, nuclear medicine specialists should be cautious in diagnosing PMR when there is asymmetric, capsular 18F-FDG uptake at large joints or when uptake is observed at the sacroiliac and costovertebral joints.

Despite the discrepant results according to the PMR PET scores and the routine PET scan report in part of patients, their overall diagnostic accuracy was comparable. Although this suggests that neither assessment method is perfect, a diagnostic bias might have occurred in our data as the routine PET scan reports, but not the PMR PET scores, were known to the clinicians making the final diagnosis. This could potentially lead to overestimation of the routine PET scan reports' diagnostic accuracy, making the case for applying PMR PET scores even stronger. Similarly, Nielsen et al. also observed comparable sensitivity and specificity of conventional scan analysis and the Leuven Score in their diagnostic PMR cohort (8). In the latter study, scans were rated as either “PMR” or “not PMR” by conventional analysis. In contrast, the current study also allowed for scans to be rated as “unclear,” better reflecting reports' outcomes seen in daily clinical practice. In 8/10 patients with unclear reports, the PMR PET scores were able to discriminate correctly between patients with a rheumatic inflammatory condition (i.e., 7 cases of PMR, 1 spondyloarthritis with PMR-like presentation) and the non-inflammatory conditions not requiring immunosuppressive therapy. This suggests that the PMR PET scores could perhaps be most useful for cases in which the nuclear medicine physician is uncertain.

Our study cohort was heterogeneous, including both treatment-naïve patients and already treated patients. Since diagnostic imaging is not routinely performed for PMR, already treated patients were often referred due to diagnostic uncertainty following a refractory or relapsing disease course despite treatment. Prior studies have shown that the diagnostic accuracy of 18F-FDG-PET/CT scan is significantly lower in patients receiving active treatment (7, 14, 17). To minimize this effect, we aimed to taper therapy in all patients who were referred on treatment. Despite complete glucocorticoid tapering in nearly all patients, the diagnostic accuracy and agreement of routine PET scan reports and PMR PET scores remained markedly lower in already treated patients compared to treatment-naïve patients. This difference might partly reflect the selection of diagnostically challenging cases in the already treated group. Additionally, it could indicate sustained metabolic effects of glucocorticoid therapy that do not resolve promptly after tapering. This aligns with findings from a prospective study in which 18F-FDG-PET/CT scans were performed before glucocorticoid treatment, after 8 weeks of therapy, and at week 10 following a 1-week discontinuation (8). In that study, the sensitivity of the Leuven Score declined from 86% at diagnosis to 36% at week 8, and only partially recovered to 66% at week 10. Consequently, the EANM guideline recommends withholding glucocorticoid treatment for at least 2 weeks before scanning, if clinically feasible (18). Bearing in mind the small number of patients in our cross-sectional sub-analysis, our data suggest that glucocorticoid treatment may need to be discontinued for at least 3 weeks prior to the scan. In the latter case, PMR PET scores reached a sensitivity of 79%, whereas a sensitivity 50%–63% was observed if glucocorticoid treatment had been withdrawn for a shorter period of time. While further validation of the latter findings is required, 18F-FDG-PET/CT for suspected PMR is ideally performed before initiating treatment to ensure optimal diagnostic accuracy, although costs and practical constraints may limit this approach.

Our study has some additional limitations. The study was performed retrospectively. However, standardized data collection was performed for all patients with suspected PMR in our centre during the inclusion period. PET scan reports were made by ten different nuclear medicine physicians, although this reflects standard clinical practice. The PMR PET scores were established by a single expert reader, and no interrater reliability was performed. However, prior reports have revealed excellent interrater reliability of the scores (8, 13). Furthermore, selection bias might have occurred with only the most difficult cases undergoing 18F-FDG-PET/CT. This might have led to underestimation of the diagnostic accuracy. As mentioned, diagnostic bias might have occurred as the final clinical diagnosis was established with knowledge of the routine PET scan report. However, this reflects the absence of true gold standard for PMR.

In conclusion, our study suggests that application of PMR PET scores could be useful for standardized interpretation and reporting of the 18F-FDG-PET/CT results in patients with suspected PMR, especially in cases when the nuclear medicine physician is uncertain.
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Patients Routine PET scan reports Leuven score Leuven/Groningen

score
Cohen’s | Percent | Cohen’s Percent
kappa | agreement | kappa agreement
Al patients (n=68) | Routine PET scan reports with “unclear” cases grouped with “PMR” cases

Routine PET scan reports with “unclear” cases grouped with “not PMR” cases | 053 78% 056 79%
Routine PET scan reports with “unclear” cases excluded from the analysis 0.60 83% 0.64 84%
Treatment- Routine PET scan reports with “unclear” cases grouped with “PMR” cases 0.70 90% 0.70 90%
patients (; Routine PET scan reports with “unclear” cases grouped with “not PMR” cases 0.66 86% 0.66 86%
Routine PET scan reports with “unclear” cases excluded from the analysis 078 92% 078 92%
Already treated Routine PET scan reports with “unclear” cases grouped with “PMR” cases 038 69% 041 72%
patients (n=39) Routine PET scan reports with “unclear” cases grouped with “not PMR” cases | 0.43 72% 08 | 74%
Routine PET scan reports with “unclear” cases excluded from the analysis 049 75% 054 78%

Agreement between routine PET scan report and the Leuven Score or Leuven/Groningen Score regarding a “positive” or “negative” result for PMR. Data are based on 68 patients with suspected
PMR. Routine PET scan reports were classified as “PMR” (1 = 43), “unclear” (1 = 10) or “not PMR” (1= 15). Kappa values were interpreted as follows: <0.2 poor agreement, >0.2 and <0.4 fair,
50.4 and <0.6 moderate, >0.6 and <0.8 good, >0.8 and <1 very good.
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Routine PET scan report conclusions

Leuven
score

Leuven/

Diagnosis

Groningen score

1| Could be early PMR. 17 10 PMR
2 | Synovitis of the AC joint and glenohumeral joint bilaterally to a mild degree, 20 12 PMR
possibly reactive to degenerative changes. However, more pronounced synovitis in
both hip joints and dorsally of the medial compartment of both knees, as well as
tendinopathy in the pelvis. The imaging could be consistent with PMR.
3| Image of extensive polyarthritis. Image consistent with PMR. Bilateral extensive 2 14 Not-PMR [spondyloarthritis]
fasciitis lateralis and sacroiliiis.
4 | Light uptake around the shoulder joints, hip joints (especially the greater trochanter 5 0 PMR®
bilateraly), and lumbar spinous processes. In terms of activity, no typical image of
PMR, although it cannot be completely ruled out given the
5 | FDG accumulation around the shoulder and hip joints, ischial bones, as well as 20 12 PMR
accumulation in the soft tissues volar to the carpals. Interpretation: The image could
be consistent with PMR, but it is not entirely typical for that. Differential diagnosis
could also include polyarthritis.
6 | The image could be consistent with moderately active PMR. s 4 Not PMR [osteoarthritis and
fibromyalgia]
7 | Slightly increased uptake in the soft tissues around the shoulder joints and the wrist 7 3 Not PMR [tendinopathy]
joints. The image could be consistent with a mild form of PMR, differential
diagnosis includes degeneration.
8 | The image could be consistent with PMR activity. 20 14 Not PMR [infection related myalgia
and degenerative condition]
9| Uptake pattern and locations consistent with PMR, although minimal uptake, o no 14 7 Not PMR [spondyloarthritis]
evidently active PMR.
10 | PMR based on interspinal FDG accumulation at the lumbar level. No other 6 2 Not PMR [degenerative condition]

indications for an explanation of the symptoms.

Conclusions of the ten unclear scan reports are provided, together with the PMR PET scores and eventual diagnosis after 6 months follow-up. Leuven and Leuven/Groningen Scores in bold/
anderlined are considered positive for PMR. Alternative diagnosis in non-PMR patients is shown between [.

sscan performed with 5 mg prednisolone.
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Patients

All patients (1 = 68)

Interpretation method

Leuven Score

Sensitivity

(95% Cl)
80 (65-90)

Specificity
(95% Cl)
74 (52-90)

LR+ (95% CI

3.07 (1.52-6.20)

) | LR— (95% ClI)

027 (0.14-0.51)

DOR (95% Cl)

11.33 (3.47-37.00)

Leuven/Groningen Score

82 (68-92)

74 (52-90)

3.15 (1.56-6.36)

024 (0.12-0.47)

13.10 (3.93-43.69)

‘Treatment-naive patients (n =29) | Leuven Score

95 (76-100)

75 (35-97)

3.81 (1.14-12.70)

0.06 (0.01-0.49)

60.00 (4.60-782.37)

60.00 (4.60-782.37)

Leuven/Groningen Score 95 (76-100) 75 (35-97) 381 (1.14-12.70) | 006 (0.01-0.49)
Already treated patients (n=39) | Leuven Score 67 (45-84) 73 (45-92) 250 (1.03-606) | 046 (024-0.86) | 550 (132-22.86)
Leuven/Groningen Score 71 (49-87) 73 (45-92) 266 (1.10-639) | 040 (0.20-0.80) | 6.68 (1.58-28.29)

Data are based on 68 patients with suspected PMR.
LR+, positive likelihood ratio; LR—, negative likelihood ratio; DOR, diagnostic odds ratio.
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Glucocorticoid treatment discontinued >3 weeks
prior to the *®F-FDG-PET/CT scan (n = 14)
79 (49-95)

PMR PET score Glucocorticoid treatment discontinued <3
weeks prior to the *F-FDG-PET/CT scan (n = 8)

Leuven Score, sensitivity 50 (16-84)

(95% CI)
Leuven/Groningen Score,
sensitivity (95% CI)

Data are shown for 22 patients with PMR that had already been treated at time of referral, and who were able to discontinue treatment prior to the *F-FDG-PET/CT scan. In 8 patients,
ing 14 patients, glucocorticoid treatment had been stopped >3 weeks prior to the scan.

63 (25-92) 79 (49-95)

glucocorticoid treatment had been discontinued within 3 weeks prior to the scan. In the rema
Two additional patients with already treated PMR were unable to fully taper the glucocorticoid treatment before the scan. These two patients were using prednisolone 1 and 5 mg per
day, respectively, during the scan. In one of the latter patients, the Leuven and Leuven/Groningen Scores were positive. Due to the low number, data for these two patients are not shown

o e b
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Patients

Interpretation method

Sensitivity

(95% Cl)

Specificity
(95% CI)

LR+
(95% Cl)

LR-
(95% Cl)

DOR (95% Cl)

Al patients (n = 68)

Treatment-naive
patients (n =29)

Routine PET scan report with “inconclusive” cases
grouped with “PMR” cases

91 (79-98)

48 (27-69)

175 (1.17-2.61)

0.19 (0.07-0.52)

9.40 (2.53-34.92)

Routine PET scan report with “inconclusive” cases
grouped with “not PMR” cases

Routine PET scan report with “inconclusive” cases
grouped with “PMR” cases

82 (68-92)

95 (76-100)

74 (52-90)

63 (25-92)

315 (156-6.36)

254 (103-625)

024 (0.12-047)

0.08 (0.01-056)

13.10 (3.93-43.69)

3333 (283-392.60)

Routine PET scan report with “inconclusive” cases
grouped with “not PMR” cases

91 (70-99)

88 (47-100)

7.24 (1.15-45.51)

0.11 (0.03-0.42)

66.50 (5.18-853.46)

Already treated
patients (1 =39)

Routine PET scan report with “inconclusive” cases
grouped with “PMR” cases

88 (68-97)

40 (16-68)

1.46 (0.94-2.26)

031 (0.09-1.07)

4.67 (0.95-22.90)

Routine PET scan report with “inconclusive” cases
grouped with “not PMR” cases

75 (53-90)

67 (38-88)

225 (1.06-4.77)

038 (0.17-0.82)

6.00 (1.46-24.73)

Reports were classified as “PMR”, “not PMR” or “inconclusive”. For calculation of the sensitivity and specificity, the “inconclusive” cases were ither grouped with the “PMR” cases or the not
“PMR” cases. Data are based on 68 patients with suspected PMR.
LR+, positive likelihood ratio; LR—, negative likelihood ratio; DOR, diagnostic odds ratio.
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Patients

Patient characteristics and [18FIFDG-PET/CT findings

PMR

Non-PMR

p-value

All patients (n = 68)

No. of patients

45

23

Leuven score, median (IQR) 190 (160-21.0) 7.0 (30-18.0) <0001
Leuven positive, no. of patients (%) 36 (80.0%) 6(26.1%) <0001
Leuven/Groningen score, median (IQR) 110 (85-12.5) 3.0 (1.0-10.0) <0.001
Leuven/Groningen positive, no. of patients (%) 37 (82.2%) 6(26.1%) <0001
Treatment-naive patients (1 =29) | No. of patients 2 8
Leuven score, median (IQR) 200 (190-225) 4.0 (1.8-17.0) 0.007
Leuven positive, no. of patients (%) 20 (95.2%) 2 (25.0%) <0001
Leuven/Groningen score, median (IQR) 120 (115-135) 10 (00-115) 0021
Leuven/Groningen positive, no. of patients (%) 20 (95.2%) 2 (25.0%) <0.001
Already treated patients (n=39) | No. of patients u 15
Leuven score, median (IQR) 170 (110-198) 100 (3.0-18.0) 0026
Leuven positive, no. of patients (%) 16 (66.7%) 4(267%) 0015
Leuven/Groningen score, median (IQR) 100 (7.0-11.0) 5.0 (20-100) 0038
Leuven/Groningen positive, no. of patients (%) 17 (70.8%) 4(267%) 0007

Data are shown for 68 patients with suspected PMR. Predefined cutoff values were 16 for the Leuven Score and 8 for Leuven/Groningen Score. Statistial significance was tested using the
Mano- Whitney 17 St Sir comtinaons varlabias snd the 37 fest or Paher’s sunct st for catoporical vastaliles
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Characteristics All patients (1=68) | PMR (n=45) | Non-PMR (n=23)

Patient characteristics

Female, no of. patients (%) 42 (62%) 28 (62%) 14 (61%) 0914
Age, mean (SD) years 679 689 6610 0551
Treatment naive PMR, 1o of. patients (%) 29 (43%) 21 (47%) 8 (35%) 0349
Fulfilling ACR/EULAR criteria for PMR, no. of patients (%) 44 (65%) 35 (78%) 9 (39%) 0.002
CRP at time of scan, median (IQR) mg/L 19 (5-39) 25 (12-44) 8 (1-20) 0.006
ESR at time of scan, median (IQR) mm/hr 40 (18-64) 42 (24-65) 25 (9-63) 0.123
Medication use at time of 18F-FDG-PET/CT
Using glucocorticoid treatment, no of. patients (%) 2 (3%) 2 (4%) 0.(0%) 0546
Gl icoid treatment dose, median (IQR) mg. 3.0 (1.0-5.0)* 3.0 (1.0-5.0* N/A N/A
Using DMARD, no. of patients (%) 2(3%)° 1(2%)" 1(4%)° 1.000
Cessation of medication within 6 months before 18F-FDG-PET/CT
Glucocorticoid treatment stopped, no. of patients (%) 34 (50%) 20 (44%) 14 (61%) 0.200
treatment stopped, median (IQR) days prior to scan 22 (8-40) 25 (8-52) 15 (7-35) 0391
DMARD stopped, no. of patients (%) 12%)° 0 (0%) 1 (4%)° 0338
DMARD stopped, days prior to scan 90 N/A 90 N/A

Data are shown for 68 patients with suspected PMR. Eventually, 45 patients were diagnosed with PMR after 6 months follow-up. Statistical significance between PMR and non-PMR patients
was tested by Manny Whitney U test o student’s ¢ test for continuous variables and the Fisher's exact test or 7 test for categorical variables.

“Prednisolone equivalent, data shown for patients using glucoco
"Leflunomide.
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Alternative diagnosis Total (n = 23)

rheumatic disease 9 (39.1%)
‘Spondyloarthritis 4(17.4%)
Rheumatoid arthritis 2 (8.7%)
Sjogren's syndrome 1(43%)
ANCA vasculitis 1 (4.3%)
Auto-inflammatory syndrome 1 (4.3%)
Other condition 14 (60.9%)
Degenerative condition 3 (13.0%)
Infection related myalgia 2 (8.7%)
Rotator cuff disease 2 (8.7%)
Infection related myalgia and degenerative condition 1(43%)
Osteoarthritis 1(43%)
Medication related myalgia 1(43%)

i 1.(43%)
Bursitis (not PMR related) 1 (43%)
Osteoarthritis and fibromyalgia 1(43%)
Tendinopathy 1(43%)

Data are shown for 23 patients receiving an alternative diagnosis, as established after
6 months of follow-up.

Bold values represent the total number of patients diagnosed with cither a rheumatic
Y e ————





