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Abstract: Introduction: The American College of Rheumatology (ACR) criteria, and more recently
the revised ACR criteria (rACR), are a scoring system developed to aid in the diagnosis of giant
cell arteritis (GCA). Our aim was to investigate the value of the non-biopsy criteria of the original
ACR criteria and rACR criteria to predict GCA, and investigate the utilization of such scores to
avoid biopsy when a very high or very low likelihood of a positive temporal artery biopsy TAB was
predicted. Method: We conducted a retrospective cohort study of 59 patients undergoing TAB from
2013 to 2017 in Beaumont Hospital, a tertiary referral centre in Dublin, Ireland. Demographic data,
biochemical results, presenting features, and histology results were collected and collated. Results:
Data were analysed from 53 patients and ACR scores were compiled. Seventeen scored < 3 and
thirty-six scored 3–5. All 11 positive biopsies were in the 3–5 score range. Forty-five patients were
analysed with rACR scores. Eight were excluded due to not meeting the inclusion criteria. Of the
11 positive biopsies, 2 were in the 3–4 score range, and 9 were in the ≥5 score range. In the ACR
method, 36% of all biopsies scored as low-risk pre-biopsy. In the rACR method, 84.4% of all biopsies
scored in the low- and intermediate-risk group pre-biopsy and 15.6% of all biopsies scored in the
high-risk group pre-biopsy. Conclusions: This study illustrates the potential value of the rACR
scoring system as a useful tool to categorize patients according to risk with a view to avoiding
unnecessary TAB. The data suggest that a TAB has a helpful role in low- and intermediate-risk groups
but is of minimal benefit in the high-risk group.

Keywords: giant cell arteritis; temporal arteries; biopsy

1. Introduction

Giant cell arteritis (GCA) is large- and medium-sized vessel vasculitis that has a re-
ported incidence of 15–30 cases per year per 100,000 [1,2]. The age of onset is typically at
>50 years with a peak of incidence in the seventh decade of life [3]. As with most immune-
mediated rheumatologic disorders, there is a higher preponderance in women [4]. The
pathophysiology is thought to be antigen-driven with the activation of T cell and cytokines.
Activated T cells stimulate the release of interferon-γ. This ultimately causes the differenti-
ation and migration of macrophages into giant cells. Further release of cytokines IL-1 and
IL-6 within the media and intima produce reactive oxygen species and metalloproteinases
that cause arterial injury within the medium- and large-sized vessel wall. The subsequent
degradation of the lamina results in luminal occlusion [3]. Common clinical manifestations
include new onset headache, jaw claudication, fever, weight loss, polymyalgia rheumatica,
and acute visual deficits. Untreated GCA can progress to affect the arteries supplying the
eye, resulting in vision loss in up to 20% of cases [5].
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The superficial temporal artery is commonly affected, making it ideal for biopsy
sampling [6]. Temporal artery biopsy (TAB) has been considered the gold standard for
diagnosis for a long time, but negative biopsy results can be seen in up to half of cases
due to non-involvement of the temporal artery or skip lesions [7]. Advances in technology
have made it possible to use ultrasound (US) to aid in the diagnosis of GCA, but due to
user inter-variability and differences in centre expertise, temporal artery biopsy is still
frequently used as the gold standard test [8]. More recently, other imaging modalities such
as MRI, CT, and PET-CT are becoming increasingly available with higher sensitivities than
biopsy alone [9]. One study of 64 patients demonstrated a negative predictive value of 98%
using PET-CT [10]. However, these newer modalities are expensive, not standardized for
use, and there is controversy with regard to their being the most effective choice [9].

The American College of Rheumatology (ACR) criteria, proposed in 1990, score pa-
tients out of five categories, including a positive temporal artery biopsy with a score of
3 or more considered diagnostic for GCA (see Table 1) [11]. The ACR criteria have limited
benefit in risk stratifying patients pre-biopsy. The limitation of the ACR criteria is obvious
when we assess the very elderly population group where an ESR > 50 can be a normal
finding [12]. One response to this limitation was a revised ACR criteria (rACR) proposed
in 2016 that utilizes an 11-point scoring system. In this system, a diagnosis of GCA can
be established with a score of 3 points or more provided all the entry criteria are met and
with at least 1 point in domain I (see Table 2) [12]. A clinical management tool has been
proposed for the rACR that allows for the possibility of risk stratification and potential
diagnosis pre-biopsy (see Table 3) [13].

Table 1. ACR criteria.

Criteria

Age > 50
New onset localized headache

Tenderness over temporal artery/ decreased pulse
ESR > 50 mm/h

Positive biopsy (Biopsy specimen showing vasculitis, predominance of mononuclear cell
infiltration, granulomatous inflammation, with multi nucleated cells.)

Table 2. rACR criteria a.

Entry Criteria

Age > 50
Absence of exclusion criteria b

Domain I Criteria

New onset localized headache c 1 point
Sudden onset visual disturbance c 1 point

Polymyalgia rheumatica 2 points
Jaw claudication c 1 point

Abnormal temporal artery d Max 2 points

Domain II Criteria

Unexplained fever/ anaemia 1 point
ESR ≥ 50 mm/h e 1 point

Compatible pathology f Max 2 points
a In the presence of 3 points or more out of 11 with at least 1 point belonging to domain I along with all entry
criteria, the diagnosis of giant cell arteritis can be established. b Exclusion criteria include: ear, nose, throat, and
eye inflammation, kidney, skin and peripheral nervous system involvement, lung infiltration, lymphadenopathies,
stiff neck, and digital gangrene or ulceration. c No other aetiologies can better explain any one of the criteria.
d Enlarged and/or pulseless temporal artery: 1 point; tender temporal artery: 1 point. e It must be ignored in the
presence of PMR. f. Vascular and/or perivascular fibrinoid necrosis along with leukocyte infiltration: 1 point and
granuloma: 1 point.
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Table 3. Clinical tool for rACR criteria.

rACR Score Comments Management

≤2 Unlikely GCA No TAB or steroids
3 and 4 Requires confirmation Perform TAB
≥5 Likely GCA No TAB, continue steroids

2. Materials and Methods

We conducted a retrospective single centre cohort study of 59 patients undergoing
TAB over a 5-year period in a tertiary referral centre from 2013 to 2017. The patients
were referred by their rheumatology and medical teams. All TABs were performed under
local anaesthetic. Approval was granted by the Beaumont Hospital Audit and Research
department. Patient data were collected from the Irish Hospital Inpatient Enquiry (HIPE)
database and paper and electronic patient charts. Patient data included age, demograph-
ics, clinical features, and biochemical results. Patients with incomplete or missing data
were excluded.

The ACR and the rACR scores were compiled for all patients both pre-biopsy and
post-biopsy and a comparison was made between the ACR and rACR in their predictive
values. The performance of “pre-test ACR”, “ACR”, “pre-test rACR”, and “rACR” scores
were investigated using receiver operating characteristics (ROC) analysis and using biopsy
results to determine the presence or absence of disease. The area under the curve (AUC)
indicates the performance of predicting the biopsy result, where 1.0 = perfect, 0.9 = excellent,
0.8 = good, 0.7 = fair, 0.6 = poor, and <0.5 = useless.

Additionally, sensitivity, specificity, positive predictive value (PPV), and negative
predictive value (NPV) were calculated for different threshold scores assessed against the
biopsy results. The software R version 3.6.1 was used to perform the data analysis.

3. Results

Fifty-nine patients underwent a TAB in the 5-year period from 2013 to 2017. Six patients
were excluded in our study due to incomplete or missing data. Of the 53 considered in
our study, there were 25 males and 28 females with an average age of 75. The age range
was 47 to 93 and the median age was 76. All procedures were done as day case procedures
under local anaesthetic with a sterile technique employed. Attempts were made to obtain
between 1 and 2 cm in length of biopsy sample where possible. In total there were 11 (20%)
positive biopsies.

The ACR criteria were used to calculate the post biopsy scores for all patients. A total
of 17 scored in the low-risk category of <3 and 36 scored in the high-risk category of 3–5.
All patients with a positive biopsy scored in the high-risk category. The male to female
ratio in the low-risk group was 12:5 and in the high-risk group was 13:23.

The ACR criteria were used to compile the ACR score pre biopsy. A total of 19 patients
scored in the low-risk group and 34 scored in the high-risk group. Two of the patients who
scored as low-risk pre-biopsy were confirmed to have GCA upon biopsy and therefore
could potentially be missed if a biopsy was not possible (see Table 4).

Table 4. ACR scores (n = 53).

Post-Biopsy Score

Low-risk score < 3 High-risk score 3–5
17 36 (11 biopsies proven)

Pre-Biopsy score

Score < 3 Score 3–5
19 (2 biopsy proven) 34 (9 biopsies proven)
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The data was then analysed using the rACR criteria. Two patients were excluded as
they did not meet the inclusion criteria. A further six patients were excluded as they did
not meet the domain I criteria. Therefore, 45 patients were analysed using the rACR scoring
system and had their risk stratified.

In the post-biopsy analysis for the rACR, fourteen patients scored as low risk (≤2),
nineteen patients scored as intermediate risk (3–4), and twelve patients scored as high
risk (≥5). The male to female ratio in each category was 4:3, 11:8, and 1:2, respectively.
In the high-risk group, the male to female ratio approached what is expected from the
literature when compared to the ratio in the low- and intermediate-risk group. Nine
patients with a positive biopsy scored in the high-risk group and two with a positive biopsy
scored in the intermediate-risk group.

The pre-biopsy rACR scores were then compiled for our patients. Sixteen scored as
low risk, twenty-two scored as intermediate risk, and seven scored as high risk. Four of the
positive biopsies were in the high-risk category, five were in the intermediate-risk category,
and two were in the low-risk category. Therefore, two patients who scored as low risk
could potentially have missed their diagnosis if a TAB was not performed. However, seven
patients were categorized as high-risk pre-biopsy (see Table 5).

Table 5. rACR (n = 45).

Post-Biopsy Score

Score ≤ 2 Score 3–4 Score ≥ 5
14 19 (2 biopsies proven) 12 (9 biopsies proven)

Pre-Biopsy Score

Score ≤ 2 (Low risk) Score 3–4 (intermediate risk) Score ≥ 5 (high risk)
16 (2 biopsies proven) 22 (5 biopsies proven) 7 (4 biopsies proven)

The ROC analyses for the four tests are shown in Figure 1. The rACR test appeared
to perform the best to identify the disease as the AUC = 0.9 (excellent), while pretest
ACR performed poorly as the AUC = 0.602 (poor). The ACR with AUC = 0.87 (good)
outperformed the pretest rACR AUC = 0.69 (fair), but the result showed that the pretest
rACR can be used as a good initial diagnostic test before performing a biopsy.

Tables 6–9 present a summary of the performances of threshold scores for the four
tests. For all the tests, lower score cut-off resulted in a high sensitivity (high rate of false
positives), a low specificity, and a low PPV. For the pre-test ACR, a threshold of 3 identified
82% of the cases, with a probability of a positive test of 31%. However, the specificity was
low, indicating that the test will label many healthy people as having the disease; these
patients will therefore benefit from having TAB performed. On the other hand, a score
of ≥5 was 91% specific with a PPV and NPV again suggesting that these patients can
potentially avoid a biopsy.

Table 6. Performance scores for ACR (pre-test) and TAB.

ACR Score (x/4) Sensitivity Specificity PPV NPV

2 100% 5% 22% 100%
3 82% 40% 26% 89%
4 18% 83% 22% 80%

Table 7. Performance scores for rACR (pre-test) and TAB.

rACR Score (x/9) Sensitivity Specificity PPV NPV

2 82% 3% 21% 33%
3 82% 41% 31% 88%
4 64% 76% 47% 87%
5 36% 91% 57% 82%
6 27% 97% 75% 80%
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Table 8. Performance scores for ACR and TAB.

ACR Score (x/4) Sensitivity Specificity PPV NPV

2 100% 5% 22% 100%
3 100% 40% 31% 100%
4 82% 83% 56% 95%

Table 9. Performance scores for rACR and TAB.

rACR Score (x/9) Sensitivity Specificity PPV NPV

2 100% 3% 25% 100%
3 100% 41% 35% 100%
4 82% 76% 53% 93%
5 82% 91% 75% 94%
6 55% 97% 86% 87%
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Figure 1. Receiver operating characteristics analysis curves for pre-test ACR (a), pre-test rACR (b),
ACR (c), and rACR (d) scores and TAB results.

The optimal score for ACR is 3–4. Comparing this with rACR, the optimal cut-off
value appears to lie within 3–5. A cut-off score of 3 has similar result to the ACR test. A
cut-off score of 4 and 5 have the same sensitivity but a score of 5 has a higher sensitivity
and a higher PPV. In fact, a cut-off score of 5 is optimal as it has the best trade-off between
sensitivity and specificity with a high PPV and NPV. This analysis further supports the
advantage of using rACR over ACR, as per Table 3.
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4. Discussion

The ACR criteria have previously been proposed as a pre biopsy tool to help minimize
unnecessary TAB in patients with a score of 3 or more [14]. Although TAB is generally
considered a safe procedure, a number of complications can occur from performing this
surgical intervention, including bleeding, hematoma, infection, and damage to the facial
nerve [15–17]. In one study of 111 patients, it was found that 19 of these patients had
met the criteria for a GCA diagnosis based on the ACR criteria and could have avoided
surgery [18]. On the other hand, a meta-regression in a recent systematic review showed
no significant impact of scoring systems on positive TAB yield [19]. Our series demon-
strates that the ACR criteria have a limited role in risk stratifying patients based on score;
however, 34 of 53 patients had a diagnostic score for GCA and could have potentially
avoided surgery.

The more recently proposed rACR criteria have several advantages over the ACR
criteria as a pre-biopsy diagnostic tool in that it uses an 11-point scoring system based
on clinical and biochemical features [13]. In our case, seven patients scored as high risk
and could have avoided biopsy while those in the intermediate risk would benefit from a
biopsy. Sait et al., based on their study of 42 TABs, proposed that patients with a score of
≤2 would not need a biopsy or steroid treatment due to their low risk (see Table 3) [13].
Our study, however, suggests that a temporal artery biopsy would be necessary in the
low-risk group due to the low specificity, as 2 of 16 will go on to have a positive biopsy
result and therefore a diagnosis of GCA. Therefore, we propose that the rACR tool should
only be used to prevent biopsy in the high-risk group.

A more recently proposed set of ACR diagnostic criteria has been drafted that uses
multiple categories for scoring the risk. This scoring system utilizes ultrasound imaging
as an adjunct to compile the total score. While ultrasound imaging is being used in some
centres, it is worth noting that the newly published 2021 ACR guidelines still recommend
using TAB over temporal artery ultrasound [20,21].

The ROC analysis performed on our data suggests that the rACR scoring system has a
better performance when compared to ACR, with a better sensitivity–specificity trade-off
and a higher ROC score. For a cut-off score of 5 for the pre-biopsy rACR, we reached a
sensitivity and specificity of 82% and 91%, respectively. This is comparable to US imaging,
where the reported sensitivity and specificity is 77% and 96% [22].

The strength of this study is the thoroughness of the data, with only 6 of 59 patients
excluded due to missing data, and the detailed analysis. The limitations of this study are
that it is a single centre study with a small sample size. Furthermore, we did not look at the
temporality of the onset of symptoms to the time of surgery. It has been suggested that a
temporal artery biopsy should be performed early post-commencement of steroid therapy
to give a higher positive yield [13]. However, positive biopsies have been reported even at
4–6 weeks post-commencement of steroid therapy [23–25]. Furthermore, it is important to
note that there is evidence that the diagnostic yield of a positive biopsy is lower in patients
with predominantly large vessel GCA compared to cranial GCA. [26]

While we feel that the rACR is a useful tool that can be used to minimize unnecessary
surgery, caution must be taken when utilizing it for the diagnosis of relapse. The 2018
European League Against Rheumatism (EULAR) guidelines recommend initiating steroid
treatment to the last effective dose even with minor relapse (i.e., non-ischemic manifesta-
tions of GCA) [24]. Furthermore, in our centre, referral for a biopsy was invariably made
by a rheumatologist or by a medical team with consult from a rheumatologist. This is
in keeping with the 2018 EULAR recommendations [24]. We therefore suggest that the
medical and rheumatology specialists familiarize themselves with this tool and employ it
prior to making a surgical referral for biopsy.

5. Conclusions

This study demonstrates that while the 1990 ACR criteria for GCA have limited benefit
in risk stratification in avoiding TAB, the rACR scoring system may be a more useful tool in
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categorizing patients into low, intermediate, and high risk of GCA pre-biopsy. Performing
TAB is of benefit in the low- and intermediate-risk groups as a biopsy can alter the risk
category of patients. Surgery can potentially be avoided in patients in the high-risk group,
as a positive biopsy does not alter risk category. Moreover, ROC analysis indicates that
rACR is superior to ACR as a diagnostic test.

Author Contributions: T.M., study conception and design, data acquisition, analysis and interpreta-
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and interpretation of data; S.H., data acquisition; D.M., critical revision of manuscript. All authors
have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: This study was approved by the auditing and research
department in Beaumont Hospital (audit number CA776; date registered 25 September 2019).

Informed Consent Statement: Written informed consent has been obtained from the patients to
publish this paper.

Data Availability Statement: Data available are upon request and are not available publicly due to
restrictions with GDPR audit policies.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Smeeth, L.; Cook, C.; Hall, A.J. Incidence of diagnosed polymyalgia rheumatica and temporal arteritis in the United Kingdom,

1990–2001. Ann. Rheum. Dis. 2006, 65, 1093–1098. [CrossRef] [PubMed]
2. Boesen, P.; Sørensen, S.F. Giant cell arteritis, temporal arteritis, and polymyalgia rheumatica in a Danish County. A prospective

investigation, 1982–1985. Arthritis Rheum. 1987, 30, 294–299. [CrossRef] [PubMed]
3. Gonzalez-Gay, M.A.; Vazquez-Rodriguez, T.R.; Lopez-Diaz, M.J.; Miranda-Filloy, J.A.; Gonzalez-Juanatey, C.; Martin, J.; Llorca, J.

Epidemiology of giant cell arteritis and polymyalgia rheumatica. Arthritis Rheum. 2009, 61, 1454–1461. [CrossRef]
4. Crowson, C.S.; Matteson, E.L.; Myasoedova, E.; Michet, C.J.; Ernste, F.C.; Warrington, K.J.; Davis, J.M., III; Hunder, G.G.; Therneau,

T.M.; Gabriel, S.E. The lifetime risk of adult-onset rheumatoid arthritis and other inflammatory autoimmune rheumatic diseases.
Arthritis Rheum. 2011, 63, 633–639. [CrossRef]

5. González-Gay, M.; Pina, T.; Prieto-Peña, D.; Calderon-Goercke, M.; Gualillo, O.; Castañeda, S. Treatment of giant cell arteritis.
Biochem. Pharmacol. 2019, 165, 230–239. [CrossRef]

6. Hall, S.; Persellin, S.; Lie, J.T.; O’Brien, P.C.; Kurland, L.T.; Hunder, G.G. The therapeutic impact of temporal artery biopsy. Lancet
1983, 2, 1217–1220. [CrossRef]

7. Brack, A.; Martinez-Taboada, V.; Stanson, A.; Goronzy, J.J.; Weyand, C.M. Disease pattern in cranial and large-vessel giant cell
arteritis. Arthritis Rheum. 1999, 42, 311–317. [CrossRef]

8. Holm, P.W.; Sandovici, M.; Slart, R.H.; Glaudemans, A.W.; Rutgers, A.; Brouwer, E. Vessel involvement in giant cell arteritis: An
imaging approach. J. Cardiovasc. Surg. 2016, 57, 127–136.

9. Bardi, M.; Diamantopoulos, A.P. EULAR recommendations for the use of imaging in large vessel vasculitis in clinical practice
summary. Radiol. Med. 2019, 124, 965–972. [CrossRef] [PubMed]

10. Sammel, A.M.; Hsiao, E.; Schembri, G.; Nguyen, K.; Brewer, J.; Schrieber, L.; Janssen, B.; Youssef, P.; Fraser, C.L.; Bailey, E.; et al.
Diagnostic accuracy of positron emission tomography/computed tomography of the head, neck, and chest for giant cell arteritis:
A prospective, double-blind, cross-sectional study. Arthritis Rheumatol. 2019, 71, 1319–1328. [CrossRef]

11. Hunder, G.G.; Bloch, D.A.; Michel, B.A.; Stevens, M.B.; Arend, W.P.; Calabrese, L.H.; Edworthy, S.E.; Fauci, A.S.; Leavitt, R.Y.;
Lie, T.J.; et al. The American College of Rheumatology 1990 criteria for the classification of giant cell arteritis. Arthritis Rheum.
1990, 33, 1122–1128. [CrossRef] [PubMed]

12. Salehi Abari, I. ACR revised criteria for early diagnosis of giant cell (temporal) arteritis. Autoimmune Dis. Ther. Approaches Open
Access 2016, 3, 119–122.

13. Sait, M.R.; Lepore, M.; Kwasnicki, R.; Allington, J.; Balasubramanian, R.; Somasundaram, S.K.; Vashisht, R.; Barkeji, M. The 2016
revised ACR criteria for diagnosis of giant cell arteritis—Our case series: Can this avoid unnecessary temporal artery biopsies?
Int. J. Surg. Open 2017, 9, 19–23. [CrossRef]

14. Davies, C.G.; May, D.J. The role of temporal artery biopsies in giant cell arteritis. Ann. R. Coll. Surg. Engl. 2011, 93, 4–5. [CrossRef]
[PubMed]

15. Rison, R.A. Branch facial nerve trauma after superficial temporal artery biopsy: A case report. J. Med. Case Rep. 2011, 5, 34.
[CrossRef] [PubMed]

16. Riordan-Eva, P.; Landau, K.; O’Day, J. Temporal artery biopsy in the management of giant cell arteritis with neuro-ophthalmic
complications. Br. J. Ophthalmol. 2001, 85, 1248–1251. [CrossRef] [PubMed]

http://doi.org/10.1136/ard.2005.046912
http://www.ncbi.nlm.nih.gov/pubmed/16414971
http://doi.org/10.1002/art.1780300308
http://www.ncbi.nlm.nih.gov/pubmed/3566821
http://doi.org/10.1002/art.24459
http://doi.org/10.1002/art.30155
http://doi.org/10.1016/j.bcp.2019.04.027
http://doi.org/10.1016/S0140-6736(83)91269-2
http://doi.org/10.1002/1529-0131(199902)42:2&lt;311::AID-ANR14&gt;3.0.CO;2-F
http://doi.org/10.1007/s11547-019-01058-0
http://www.ncbi.nlm.nih.gov/pubmed/31254221
http://doi.org/10.1002/art.40864
http://doi.org/10.1002/art.1780330810
http://www.ncbi.nlm.nih.gov/pubmed/2202311
http://doi.org/10.1016/j.ijso.2017.09.003
http://doi.org/10.1308/003588411X12851639107476
http://www.ncbi.nlm.nih.gov/pubmed/21418754
http://doi.org/10.1186/1752-1947-5-34
http://www.ncbi.nlm.nih.gov/pubmed/21269445
http://doi.org/10.1136/bjo.85.10.1248
http://www.ncbi.nlm.nih.gov/pubmed/11567973


Med. Sci. 2022, 10, 11 8 of 8

17. Ponte, C.; Martins-Martinho, J.; Luqmani, R.A. Diagnosis of giant cell arteritis. Rheumatology 2020, 59 (Suppl. 3), iii5–iii16.
[CrossRef] [PubMed]

18. Davies, C.; Frost, B.; Eshan, O.; McLain, A.D.; Shandall, A. Temporal artery biopsy... Who needs one? Postgrad. Med. J. 2006,
82, 476–478. [CrossRef] [PubMed]

19. Ing, E.B.; Wang, D.N.; Kirubarajan, A.; Benard-Seguin, E.; Ma, J.; Farmer, J.P.; Belliveau, M.J.; Shoholov, G.; Torun, N. Systematic
review of the yield of temporal artery biopsy for suspected giant cell arteritis. Neuroophthalmology 2019, 43, 18–25. [CrossRef]

20. Maz, M.; Chung, S.A.; Abril, A.; Langford, C.A.; Gorelik, M.; Guyatt, G.; Archer, A.M.; Conn, D.L.; Full, K.A.; Grayson, P.C.; et al.
2021 American College of Rheumatology/Vasculitis Foundation guideline for the management of giant cell arteritis and takayasu
arteritis. Arthritis Care Res. 2021, 73, 1071–1087. [CrossRef] [PubMed]

21. Ponte, C.; Grayson, P.; Suppiah, R.; Robson, J. Classification for large-vessel vasculitis. Rheumatology 2019,
58 (Suppl. 2), kez058.017. [CrossRef]

22. Czihal, M.; Lottspeich, C.; Hoffmann, U. Ultrasound imaging in the diagnosis of large vessel vasculitis. Vasa 2017, 46, 241–253.
[CrossRef]

23. Narváez, J.; Bernad, B.; Roig-Vilaseca, D.; García-Gómez, C.; Gómez-Vaquero, C.; Juanola, X.; Rodriguez-Moreno, R.; Nolla, J.M.;
Valverde, J. Influence of previous corticosteroid therapy on temporal artery biopsy yield in giant cell arteritis. Semin. Arthritis
Rheum. 2007, 37, 13–19. [CrossRef] [PubMed]

24. Hellmich, B.; Agueda, A.; Monti, S.; Buttgereit, F.; de Boysson, H.; Brouwer, E.; Cassie, R.; Cid, M.C.; Dasgupta, B.;
Dejaco, C.; et al. 2018 Update of the EULAR recommendations for the management of large vessel vasculitis. Ann. Rheum. Dis.
2020, 79, 19–30. [CrossRef] [PubMed]

25. Ray-Chaudhuri, N.; Kiné, D.A.; Tijani, S.O.; Parums, D.V.; Cartlidge, N.; Strong, N.P.; Dayan, M.R. Effect of prior steroid treatment
on temporal artery biopsy findings in giant cell arteritis. Br. J. Ophthalmol. 2002, 86, 530–532. [CrossRef] [PubMed]

26. Gonzalez-Gay, M.A.; Ortego-Jurado, M.; Ercole, L.; Ortego-Centeno, N. Giant cell arteritis: Is the clinical spectrum of the disease
changing? BMC Geriatr. 2019, 19, 200. [CrossRef] [PubMed]

http://doi.org/10.1093/rheumatology/kez553
http://www.ncbi.nlm.nih.gov/pubmed/32348512
http://doi.org/10.1136/pgmj.2005.043646
http://www.ncbi.nlm.nih.gov/pubmed/16822927
http://doi.org/10.1080/01658107.2018.1474372
http://doi.org/10.1002/acr.24632
http://www.ncbi.nlm.nih.gov/pubmed/34235871
http://doi.org/10.1093/rheumatology/kez058.017
http://doi.org/10.1024/0301-1526/a000625
http://doi.org/10.1016/j.semarthrit.2006.12.005
http://www.ncbi.nlm.nih.gov/pubmed/17360027
http://doi.org/10.1136/annrheumdis-2019-215672
http://www.ncbi.nlm.nih.gov/pubmed/31270110
http://doi.org/10.1136/bjo.86.5.530
http://www.ncbi.nlm.nih.gov/pubmed/11973248
http://doi.org/10.1186/s12877-019-1225-9
http://www.ncbi.nlm.nih.gov/pubmed/31357946

	Introduction 
	Materials and Methods 
	Results 
	Discussion 
	Conclusions 
	References

