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Editorial

What can negative temporal artery biopsies tell us?

This editorial refers to Sensitivity of temporal artery

biopsy in the diagnosis of giant cell arteritis: a sys-

tematic literature review and meta-analysis by

Rubenstein et al. doi:10.1093/rheumatology/kez385

GCA is not always straightforward to diagnose, and

this has never been more important than in this era of

targeted therapies. Temporal artery biopsy (TAB) has

historically been a key part of the diagnostic workup for

GCA [1]. Early authors described multiple subcategories

of temporal artery biopsies [2], but since publication of

the 1990 ACR classification criteria [3] the primary value

of TAB is usually seen as confirming the presence of

disease. The results are often communicated simply as

‘positive’ or ‘negative’ [4], as to date there has been lit-

tle research on whether clinically relevant pathological

subtypes exist. Recent recommendations state that

imaging and biopsy have ‘similar diagnostic value’ [4]

and that it is acceptable to perform either of these tests

in the diagnostic workup. The literature review underly-

ing these recommendations focused on the diagnostic

properties of imaging, rather than biopsy [5]. The imper-

fect sensitivity of TAB is often attributed to skip lesions

[6], glucocorticoid treatment (although this particular fac-

tor may be overstated [7]) or sparing of the temporal

arteries by GCA. Depending on the study methodology,

TAB sensitivity has been variously estimated at 39%

(based on a diagnostic accuracy study designed primar-

ily to assess the accuracy of US rather than TAB [8])

and 87.1% (based on concordance of bilateral TAB [9]).

A new meta-analysis reports the pooled sensitivity of

TAB based on a systematic review of the published lit-

erature [10].

Rubenstein et al. [10] designed their study to estimate

the proportion of TAB-positive patients within cohorts of

patients who were clinically diagnosed with GCA, sup-

ported by ACR classification criteria [3] The authors took

a robust, systematic approach to extract the relevant in-

formation from the literature and to identify and explore

heterogeneity. The search identified all publications after

1990 (the date of publication of the ACR criteria [3]) that

had at least 30 cases of GCA, including a mixture of

diagnostic, epidemiological and therapeutic studies.

Various pre-specified steps were taken to explore the

potential sources of heterogeneity, including a systemat-

ic assessment of risk of bias. Meta-regression was used

to investigate the effect of various attributes of each

study on the overall estimate of sensitivity.

Notably, there was substantial clinical heterogeneity

between the 32 independent cohorts identified, including

substantial variation in the proportions of GCA patients

that had PMR, visual manifestations, and large-vessel

involvement. This heterogeneity could reflect differences

in care pathways, patient selection criteria, protocols for

clinical evaluation and differences in definitions of

the various GCA clinical phenotypes, particularly visual

manifestations. Many of the potential sources of hetero-

geneity were found to be difficult to assess in the pub-

lished papers. For example, pathologists independently

assessing the same TAB do not always agree on

whether it should be classified as ‘positive’ or ‘negative’

[8], but most studies identified by Rubenstein et al. did

not include a specific histopathological review.

It was found that the proportion of GCA with a posi-

tive TAB varied from 49.5% to 95.1%, and the overall

pooled proportion was 77.3% [10]. No single study was

identified as having disproportionate effect on the overall

estimate. The proportion was higher in later publications,

but no other clear explanation for the heterogeneity

could be identified from the data extracted.

Assuming a 99% specificity of TAB (corresponding to

the usual clinical assumption that a positive TAB essen-

tially confirms the diagnosis of GCA), then a 77%

sensitivity for a clinical diagnosis of GCA compares fa-

vourably with the accuracy of imaging tests for GCA

(Table 1). Calculation of positive or negative predictive

values requires an estimate of the prevalence of GCA in

the population being studied. This was the topic of a re-

cent systematic review [11], which gave an estimated

median TAB yield of 25% (higher yield in older cohorts,

lower in younger cohorts). Therefore, for calculation of

negative predictive value (the probability that a negative

test is a true negative), we assumed a GCA prevalence

of 25%, although clearly this could vary depending on

how patients with suspected GCA are identified,

selected and referred for TAB. It can be seen that con-

trary to the oft-heard clinical assertion that ‘a negative

biopsy should not change management decisions be-

cause false negatives can occur’, a negative TAB has a

93% negative predictive value given a 25% disease

prevalence. Even if the pre-test probability were ex-

tremely high (80%), then based on these sensitivity and

specificity values, a negative TAB would have a negative

predictive value of 52%, and therefore would still cast

doubt on the original clinical diagnosis of GCA.

Clinicians should exercise caution before applying

these data on accuracy of TAB or imaging to their clinic-

al practice because of limitations of the primary litera-

ture reveiwed. First, variation in surgical technique,

specimen processing and staining protocols, and lack of

standardized TAB reporting guidelines for clinical prac-

tice may produce inconsistency in classifying TAB [8,

12]. Second, with regard to the accuracy of US, if the
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diagnostician and sonographer are not blinded to each

others’ observations, then this could introduce bias into

diagnostic accuracy studies, resulting in an overestimate

of the diagnostic accuracy of US for GCA. Third and

most importantly with regard to the TAB data, sensitivity

and specificity are paired values and have limited value

when taken by themselves. Published cohorts generally

focused on unequivocal cases of GCA. Cases with diag-

nostic uncertainty who have negative TAB are not usual-

ly included in published cohorts; this omission could

introduce spectrum bias. A ‘single-gate’ study design of

the primary studies would be preferable for calculating

the more clinically useful predictive values or likelihood

ratios, as this would not exclude the ‘grey’ (uncertain)

cases. In summary, the between-study heterogeneity

observed by Rubenstein et al. is a warning signal that

hidden biases could be present in the primary literature

they drew upon to produce their pooled estimate.

However, genuine, between-centre variation in the diag-

nostic accuracy of TAB still cannot be excluded.

The bottom line here is that TAB remains a clinically

valuable test that is in general well tolerated, with a very

low complication rate if the temporal artery (preferably

of 2–3 cm length) is taken out by an experienced sur-

geon. Neither TAB nor temporal artery US is a perfect

test; both tests are reliant on the expertise of the oper-

ator. For patients, clinical decisions made on the basis

of these tests have huge consequences. Given the im-

perfect reference standard, research in this area must

be carefully designed to identify potential sources of

variation and to minimize bias. Ultimately, rapid clinical

assessment of patients with suspected GCA by a dedi-

cated service that has the appropriate clinical, imaging

and biopsy expertise is likely to provide optimal care.
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