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Abstract
Background GCA in the Indian Subcontinent (ISC) is rare. Our centre in London, UK, serves an ethnically diverse
population, including a significant population of patients of ISC descent. We hypothesise that patients of ISC descent are no
less likely than others to present with symptoms suggestive of GCA and therefore to undergo temporal artery biopsy (TAB).
Method A retrospective audit of all TABs performed at our institution over an 8 year period, to identify ethnicity (white,
black, ISC, other, unknown) and biopsy result. We compared the proportion of all patients of ISC descent attending the ED
to the proportion of ISC patients undergoing TAB. We compared the proportion of positive TABs among ISC patients with
positive TABs among white patients. We also compared the proportion of TAB in ISC patients with all non-ISC ethnicities
combined.
Results The proportion of patients undergoing TAB who were of ISC descent (16.3% of 92) was comparable to the
proportion of A&E attendances made up by ISC patients [p= 0.1339]. 3.8% (1/26) of positive biopsies were among patients
of ISC descent. White patients were significantly more likely to have a positive biopsy than patients of ISC ethnicity (33% of
61 white patients vs. 7% of 15 ISC [p= 0.0456]), as were patients of non-ISC ethnicity (32.5% of 77 non-ISC patients vs.
7% of 15 ISC patients [p= 0.0464]).
Discussion At our centre, biopsy proven GCA occurs in patients of ISC descent, but rarely. Full investigation for GCA
continues to be appropriate where it is suspected, regardless of ethnicity.

Introduction

Giant cell arteritis (GCA) is an inflammatory vasculopathy
that involves the aorta and its large and medium branches. It
has a predilection for the branches of the external carotid
including the superficial temporal arteries so is also known
as temporal arteritis (TA). GCA affecting the ophthalmic
arteries may cause sudden and severe impairment of retinal
and/or optic nerve perfusion and may lead to profound and
permanent visual loss. GCA is a systemic disease which
may present acutely or insidiously and which may be life
threatening [1].

The incidence and prevalence of GCA has been shown to
vary widely across geographical regions. Though relatively

rare in all populations, evidence strongly suggests the dis-
ease is more common in white people [2]. A recent review
of the literature shows incidence rates of GCA to vary by
country between 1 and 30 per 100,000 population aged ≥ 50
years [3]. Incidence has been demonstrated to be highest in
Scandinavia (20.4–27/105 age ≥ 50 years) [4–8] and in areas
with populations of strong Scandinavian descent, including
Olmsted County, Minnesota, United States (incidence
peaked at 28/105 ≥ 50 years in the period 1980–1984) [9]
and the United Kingdom (incidence 22/105 ≥ 50 years, 95%
CI 21–23 for the period 1990–2001) [10].

GCA is 2–5 times more common in Northern than
Southern Europe [11]. Incidence of GCA in Southern
Europe, and Israel has been shown to be 6.9–11.3/105 ≥ 50
years [12–16]. The population of Otago, New Zealand, has
a similarly intermediate incidence of GCA (12.73/105 for
patients ≥ 50 years) [17]. The largely white population of
Saskatoon, Canada, has an incidence of 11.3/105 for
patients ≥ 50 years [18].

Among non-white populations GCA is less common still.
The annual prevalence of GCA in Japan has been calculated
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to be 1.47/105 ≥ 50 years [19], compared to 278/105 (95%
CI 192–268) in the USA [20]. The risk of GCA for people
of South-East Asian descent living in the USA has been
suggested to be in the order of 20 times less than for white
people [21]. The calculated incidence of GCA in Alaska
Native patients is very low (1/105 ≥ 50 years) [22].

Data for GCA in black people is sparse and findings are
contradictory. In Shelby County, Tennessee, USA, Smith
showed that in a 10 year study with 26 GCA cases, the
incidence in white people was seven times greater than
black Americans. Contrastingly, in an 11 year study of
GCA in the Texas Gulf Coast, Gonzalez demonstrated that
48% of 27 patients with “temporal GCA” (not all biopsy
proven) were black women, suggesting a proportionally
high occurrence of GCA in black female patients.

Hispanic populations in the USA appear to be less
commonly affected by GCA than white Americans [23].
Studies of Hispanic populations in Central America have
been limited to case reports and so do not give useful
information about incidence, other than to suggest rarity
[24]. GCA occurs uncommonly in Arab populations and
although there is no population-based study to date, inci-
dence is believed to be low [25].

There remains, however, a noticeable paucity of data
from other East-Asian, Indian Subcontinent, African and
South American populations [3]. Data from the Indian
Subcontinent has been limited to case reports and series
[26–33]. Sharma et al have combined their own data with
the case reports available and report a total of 72 reported
cases of GCA in India to date [34]. No formal incidence or
prevalence data exist.

We hypothesise that patients of Indian subcontinent
descent are no less likely to present with GCA-type
symptoms than patients of any other ethnicity, and there-
fore should be as likely to undergo temporal artery biopsy.
Based on the data available, however, we would expect
patients of ISC descent to be less likely to have a positive
TAB than patients of other ethnicities.

Methods

This retrospective study was carried out as part of an audit of
TAB results in our institution. This central London eye hos-
pital serves an ethnically diverse population and has a 24-h
emergency department to which patients may self-present. The
audit was carried out for the period 2006–2014 at Moorfields
Eye Hospital, UK. Audit committee approval was granted.

Patients who had undergone TAB were identified
through the computerised histopathology reporting database
at the Institute of Ophthalmology (EyePath). All patients
who had undergone TAB during the study period were

included. A retrospective notes review was carried out of all
patients. Data collected included patient age at the time of
biospy, gender, laterality of biopsy, ethnicity code (as per
NHS ethnicity coding, see Table 1) [http://www.data
dictionary.nhs.uk/data_dictionary/attributes/e/end/ethnic_ca
tegory_code_de.asp. Accessed 25 May 2015] and biopsy
result [35]. Ethnicity information is provided by patients on
registration with the NHS or at first presentation to the
hospital. For the purposes of this audit, NHS ethnicity codes
were grouped into white, black, Indian subcontinent (ISC),
other and unknown.

To establish the ethnic make-up of our referral population
we examined ethnicity data for all Emergency Department (ED)
attendances (any presenting complaint) for a 1 year period.

We compared the proportion of patients of Indian Sub-
continent descent attending the ED to the proportion of ISC
patients undergoing TAB using N−1 Chi Square test. We
then compared the proportion of positive TABs in ISC
patients with the proportion of positive TABs in white
patients. We also compared the proportion of TAB in ISC
patients with all non-ISC ethnicities combined using an N
−1 Chi Square test [36, 37].

Results

A total of 92 TABs were carried out during the search
period. The age range of patients undergoing biopsy was
55–92. Seventy-one percent of patients were female.

Table 1 Grouping of NHS ethnicity codes

Code Ethnicity Audit grouping

A British (white) White

B Irish (white) White

C Any other white background White

D White and black Carribean (mixed) Other

E White and black African (mixed) Other

F White and Asian (mixed) Other

G Any other mixed background Other

H Indian (Asian or Asian British) Indian Subcontinent

J Pakistani (Asian or Asian British) Indian Subcontinent

K Bangladeshi (Asian or Asian British) Indian Subcontinent

L Any other Asian background Indian Subcontinent

M Carribean (Black or Black British) Black

N African (Black or Black British) Black

P Any other Black background Black

R Chinese (other ethnic group) Other

S Any other ethnic group Other

Z Not stated Unknown

X Not known Unknown
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All ethnic groups described in our method were repre-
sented in the sample. Of 92 patients undergoing TAB, 61
patients were white, 15 ISC, 9 black, 5 other, 2 unknown.

The ethnic makeup of all patients attending A&E (n=
46,221) was 65% white, 14% ISC, 12% black and 9% other.

The proportion of patients undergoing TAB who were of
ISC descent (16.3% of 92) was comparable to the propor-
tion of A&E attendances made up by ISC patients [p=
0.1339] Table 2.

Of 92 biopsies, 26 biopsies (28%) showed histopatho-
logic changes consistent with GCA. 63 were negative, 2
were inconclusive with no blood vessel in the biopsy
sample (one black patient and one whose ethnicity is
unknown). Results for 1 patient were unobtainable.

Of 26 patients with positive biopsies, 20 (76%) were
white. 1 (4%) was a patient of ISC descent, 2 (8%) black
patients, 2 ‘other’ and 1 ‘unknown’.

White patients were significantly more likely to have a
positive biopsy than patients of ISC ethnicity (33% of 61
white patients vs. 7% of 15 ISC [p= 0.0456]) Table 3.
Patients of non-ISC ethnicity (including white, black and
‘other’) were significantly more likely to have a positive
biopsy than ISC patients (32.5% of 77 non-ISC patients vs.
7% of 15 ISC patients [p= 0.0464]).

Whilst ISC patients were as likely to have symptoms
leading to biopsy, they were significantly less likely to have
a biopsy positive GCA.

Discussion

At our London ophthalmic hospital, ISC patients are as
likely to present with symptoms leading to the suspicion of
GCA as patients of other ethnicities, leading to 15 ISC

patients undergoing TAB in an 8 year period. However, in
our sample, ISC patients were significantly less likely to be
proven to have GCA on biopsy. Only 1 ISC patient in 8
years had biopsy confirmed GCA.

GCA can present a diagnostic challenge and positive
TAB forms 1 of 5 American College of Rheumatology
criteria for diagnosis (Table 4) [38]. It may be that TAB is a
less useful investigation in this population, or that GCA is
truly less common. We assume that TAB is a reliable
indicator of GCA in all ethnicities. The presence of GCA is
not disputed in patients with positive biopsies but a negative
biopsy cannot fully exclude GCA. It may be that TAB has
a lower sensitivity in some ethnicities as compared to
others.

GCA is known to be uncommon in patients of ISC
descent and the literature is limited to case reports and case
series. Formal incidence and prevalence data do not exist
and are, as is the case with any rare disease, difficult to
determine from small numbers. The determinants of the
geographic variation in GCA prevalence around remain to
be elucidated. It is therefore of interest to study patients of
ISC origin living in Europe, as it allows direct comparison
with ethnic groups for which we have better prevalence and
incidence data.

In terms of ISC patients undergoing TAB, we present a
series as big as any series from the ISC literature. Singh and
Mathew have published 2 of the largest case series from the

Table 2 Ethnicity distribution of
patients attending A&E
compared with ethnicity of
patients undergoing TAB

Ethnicity group White Indian Subcontinent Black Other Unknown

Having TAB (%) n= 92 66.3 16.3 9.8 5.4 2.2

All A&E attendances
n= 46,221 (%)

65 14 12 9

Table 3 Occurrence of positive biopsy by ethnic group

Ethnicity
group

Number of
patients
undergoing
biopsy

Number of
patients with
positive
biopsy

Percentage of
ethnic group with
positive biopsy
(%)

White 61 20 33

ISC 15 1 7

Black 9 2 22

Other 5 2 40

Unknown 2 1 50

Table 4 1990 Criteria for the classification of giant cell (temporal)
arteritis

1. Age at disease onset ≥ 50 years - Development of symptoms or
findings beginning at age 50 or older

2. New headache - New onset of or new type of localised pain in the
head

3. Temporal artery abnormality - Temporal artery tenderness to
palpation or decreased pulsation, unrelatd to arteriosclerosis of
cervical arteries

4. Elevated erythrocyte sedimentation rate - Erythrocyte
sedimentation rate ≥ 50 mm/h by the Westergren method

5. Abnormal artery biopsy - Biopsy specimen with artery showing
vasculitis characterised by a predominance of mononuclear cell
infiltration or granulomatous inflammation, usually with
multinucleated giant cells

* For purposes of classification, a patient shall be said to have giant
cell (temporal) arteritis if at least 3 of these 5 criteria are present. The
presence of any 3 or more criteria yields a sensitivity of 93.5% and a
specificity of 91.2%
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Indian literature and report 21 and 15 [32, 33] cases of
‘confirmed’ GCA in Mumbai and South India respectively.
Of note only 11/21 patients underwent biopsy in the Singh
paper, 10 of which were positive (90.1%), suggesting that
TAB was not relied upon to arrive at a diagnosis in the
presence of clinically suspicious GCA. Mathew describes
15 cases of GCA, 13 of whom underwent TAB with 11
positive results (84.6%). Sharma et al present 17 patients
with suspected GCA,13 of whom underwent TAB with a
positive biopsy rate of 38.5% (5/13) [34]. The variation in
rate of positive biopsy may be due to difference in threshold
for biopsy. In our case, TAB is used as a diagnostic tool in
all cases where there is a suspicion of GCA.

Our data echo the literature in demonstrating that GCA is
rare—only 26 biopsy proven cases in 8 years—and extre-
mely rare in ISC patients—only 1 patient in 8 years. Pre-
vious work that has examined ethnicity of patients with
GCA in the UK has echoed our results. Shah and Jain have
found that among positive temporal artery biopsies over a 5
year period at Leicester Royal Infirmary, 7.1% were from
patients of ISC descent despite a 30% ISC population in the
area studied [39]. These results closely echo our own.
Despite both studies being of small scale, they lend weight
to the hypothesis that GCA is very rare in the British ISC
population.

Smeeth’s 2006 paper examining the incidence of GCA in
the UK noted a geographical variation of incidence across
the UK, more common in the South East of England,
though London itself had a slightly lower incidence of GCA
than the surrounding south-eastern counties [10]. Smeeth
did not analyse data by ethnicity but attributed variation to
unknown, genetic or social factors. Considering our results,
further work is needed to establish whether the ethnic
makeup of micropopulations across the UK could be a
contributing factor to the regional variation of incidence of
GCA across the UK.

In any study of race and ethnicity in healthcare, problems
can arise in that these terms are not well defined. ‘Race’ and
‘ethnicity’ can describe both genetic heritage as well as
social and cultural groups. We have intentionally not used
the term ‘Asian’ as this is confusing—in the UK this term is
understood to mean of ISC descent, whereas in the USA
‘Asian’ refers to South East Asian descent. Very limited
assumptions about environmental exposure can be made
from ethnicity data, particularly in a multicultural city that is
home to ethnic populations of multiple generations as well
as to recent immigrants.

We have made certain assumptions in our method. We
assume that A&E attendances are a suitable surrogate for
understanding the ethnic make-up of our referral popula-
tion. The strength of making this assumption lies in the
large numbers involved—we looked at a sample of 46,221

patients. There is also an underlying assumption that all
ethnic groups are as likely as each other to present to
A&E.

We can observe, however, that clinical suspicion of GCA
sufficient to merit TAB was as common in ISC patients as
patients of other ethnicities. It may be that ISC patients truly
have less GCA or that TAB may be less useful in diagnosing
GCA in ISC descent patients than in other ethnicities.

Our study is clearly limited by its small scale, but this is
inherent in the rarity of GCA in ISC patients. Furthermore,
we acknowledge that the patients in this study had sufficient
visual symptoms to present to an eye hospital and, conse-
quently, our data may not be repeatable in patients who
presented to general hospitals or rheumatology departments
or with entirely non-ophthalmic symptoms. It is possible,
therefore, that our conclusions may only be relevant to
ocular presentations of GCA.

Given that GCA remains a sight and life threatening
condition with significant morbidity and mortality, a high
index of suspicion remains appropriate [40]. The message
from the literature and from our findings is that, although
very rare, GCA does occur in patients of ISC descent. We
echo Garrity’s conclusion that full investigation for GCA
continues to be appropriate where it is suspected, regardless
of ethnicity [41].

Summary

What was known before

● Giant cell arteritis is rare in the Indian Subcontinent and
in patients of ISC descent.

What this study adds

● In our London population, patients of ISC descent were
no less likely to present with symptoms of GCA and to
undergo TAB than patients of other ethnicities.

● Patients of ISC descent were significantly less likely to
have a positive TAB as compared with other ethnicities.

● Within an 8 year period, 1 patient of ISC descent had a
positive TAB. Therefore, although rare, true biopsy
proven GCA can be seen in a patient of ISC descent.

● Full investigation for GCA continues to be appropriate,
where it is suspected, regardless of ethnicity
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