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Abstract

Objective. To characterize the epidemiology of temporal artery biopsy-positive (TAB-+) GCA, including trends in in-
cidence, seasonal variation and prevalence in Skane, the southernmost region of Sweden.

Methods. All histopathology reports of TABs from 1997 through 2019 were reviewed to identify patients diag-
nosed with TAB4+ GCA. Incidence rates based on the 23-year period and the point-prevalence at 31 December
2014 were determined. An alternative prevalence calculation included only TAB+ GCA patients living in the study
area and receiving immunosuppressant therapy on the point-prevalence date.

Results. One thousand three hundred and sixty patients were diagnosed with TAB+ GCA (71% female). The aver-
age annual incidence 1997-2019 was 13.3 (95% CI: 12.6, 14.0) per 100 000 inhabitants aged >50years and was
higher in females (17.8; 95% CI: 16.7, 18.9) than in males (8.2; 95% CI: 7.4, 9.0). The age- and sex-standardized
incidence declined from 17.3 in 1997 to 8.7 in 2019, with incidence ratio (IR) of 0.98 per year (95% CI: 0.98, 0.99).
A seasonal variation was observed with higher incidence during spring than winter [IR = 1.19 (95% CI: 1.03, 1.39)].
The overall point-prevalence of TAB+ GCA was 127.1/100 000 (95% CI: 117, 137.3) and was 75.5 (95% Cl: 67.7,
83.3) when including only patients receiving immunosuppressants.

Conclusion. Over the past 2 decades, the incidence of biopsy-confirmed GCA has decreased by ~2% per year.
Still, a high prevalence of GCA on current treatment was observed. More cases are diagnosed during spring and
summer than in the winter.
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Rheumatology key messages
e The incidence of biopsy-confirmed GCA decreased by ~2% per year during the study period.
e There was a seasonal variation with more cases diagnosed during spring and summer.
o On the date of point prevalence estimate, 41% of GCA patients had no immunosuppressive treatment.

Introduction

GCA is a systemic vasculitis of unknown aetiology
affecting large and medium sized arteries, especially the
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confirmed by a temporal artery biopsy (TAB) revealing
vasculitis. In patients with negative TAB and in those
without cranial involvement but with involvement of the
large supra-aortic arteries, evidence of vasculitis may be
found with computed tomography angiography (CTA),
magnetic resonance angiography (MRA), US and PET.
US is increasingly used as an alternative to TAB in the
diagnostic process [5]. GCA is about three times as
common in females as in males and rarely occurs before
the age of 50 years [4, 6-9] with incidence peak in the
71-79year age group [7, 10, 11]. The treatment of GCA
mainly relies on glucocorticosteroids (GCs); however, in
relapsing or refractory cases, other immunosuppres-
sants may be needed [12, 13]. Patients with GCA are
treated with GCs for various periods of time, with a sig-
nificant number achieving drug-free remission 2-3 years
after disease onset [14-17].

GCA is most common in populations of northern
European ancestry [18]. The incidence of biopsy-
confirmed GCA in Gothenburg, Sweden, has been
reported to be 22/100 000 inhabitants aged >50years [8]
and 18.8 in Olmsted County, Minnesota, USA [11]. We pre-
viously reported the annual incidence rate of TAB+ GCA in
southern Sweden to be 14.1/100 000 inhabitants aged
>50vyears with decreasing incidence over time, along with
a decrease in the incidence of TAB in the same area [7].

Few studies have examined the prevalence of GCA,
and results have been wide ranging [18]. In Germany,
the prevalence of GCA was estimated to be 24/100 000
inhabitants aged >50years in 1994, increasing to 44/
100 000 in 2006 [19]. The prevalence estimate in
Olmsted County, Minnesota, was much higher, 204/100
000 population aged >50years [20]. A similar preva-
lence was estimated in the UK, 0.25% (95% CI: 0.11,
0.39) of those aged >55years [21]. The prevalence of
GCA has been reported lower in southern European and
Asian populations [22-24]. There have previously been
no reports on the prevalence of GCA in Scandinavia
[18].

Differences in environmental exposures and lifestyle
factors as well as in diagnostic procedures may influ-
ence the reported epidemiological landscape of GCA,
and we believe that an update of the epidemiology of
GCA is needed. We have established and maintained a
population-based registry of all biopsy-confirmed cases
of giant cell arteritis in a large stable population in
southern Sweden over the course of 23years. This co-
hort provides an important opportunity to study trends
in incidence over the long-term as well as in seasonal
variation. In this report, we present the first prevalence
assessment of TAB-positive GCA in Skane, Sweden and
calculate its prevalence including only patients on active
immunosuppressant therapy.

Patients and methods
Study area and population

The study took place in Skane, the southernmost region
of Sweden, with a total population of 1 288 908 on 31
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TaBLe 1 Characteristics of the study area, December
2014.

Population, total 1288 908

Population, >50years (%) 37.2
Female >50years (%) 52.3
Population >50 years, non-Swedish 17.3
ancestry (%)
Female, % 52.4
Number of hospitals 8
Hospitals with pathology department 4
Number of university hospitals? 1
Primary healthcare centres 152

3Skane University Hospital in Lund and Malmé.

December 2014 (13.2% of the population in 2.7% of the
area of the country) [25]. Skane includes both urban and
rural areas and has a substantial foreign-born popula-
tion. Characteristics of the study area are shown in
Table 1.

The Department of Pathology in Skane serves the four
main hospitals in Skadne (Malmo, Lund, Helsingborg and
Kristianstad) and provides histopathology services to all
physicians and clinics. A single computerized system is
used by the pathology departments, which includes results
of all pathology specimens examined and allows search
by topographic classification codes, histopathology diag-
nosis codes, clinical diagnosis, and free-text terms.

The diagnosis of GCA

The case identification and ascertainment of diagnosis
has been described [7]. We searched the registry at the
Department of Pathology in Skéne for biopsies con-
ducted from 1997 through 2019, using the topographic
codes T41 for artery, T42750 for temporal artery and
T45 for artery in the head, which yielded a list of all indi-
viduals assigned at least one of the codes at some time.
All pathology reports were reviewed by two of the
authors (A.J.M., P.S.) to establish the diagnosis of TAB+
GCA. In cases of borderline diagnosis, a consensus of
three authors was reached (A.J.M., C.T., P.S.).

Patients were diagnosed with GCA if the pathology re-
port stated a diagnosis of giant cell arteritis, temporal ar-
teritis, granulomatous arteritis or unequivocally indicated
infiltration of mononuclear cells into the arterial wall with
or without giant cells.

The swedish prescribed drug register

The Swedish Prescribed Drug Register (SPDR) contains in-
formation regarding drug utilization and expenditure for
prescribed drugs for the entire Swedish population [26].
The SPDR is a complete register with >99% coverage in
patient identity data [26]. All prescription drugs, irrespect-
ive of reimbursement status, are included. Pharmaceutical
prescriptions that have been dispensed at least once can
be retrieved for every person living in Sweden after July
2005. The unique personal identification number enabled
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linking our GCA cohort with the SPDR. All information on
dispensed prescriptions, including for oral GCs and
DMARDs, was extracted through 31 October 2015.

Patients

All persons newly diagnosed with biopsy-confirmed GCA
between 1997 and 2019 living in Sk&ne and aged
>50years at the date of diagnosis were eligible to be
included in the analysis of incidence and seasonal vari-
ation. To be included in the prevalence analysis, patients
must have been living in Skdne on the point-prevalence
date of 31 December 2014. To be included in the preva-
lence analysis of TAB+ GCA requiring active immunosup-
pressive treatment, patients were assumed to be currently
treated with GC or DMARD if, according to the SPDR,
they had had at least one dispensation of oral GC or a
DMARD during the 12months preceding the point-
prevalence date. The use of GCs and DMARDs was iden-
tified by searching patient ATC-codes (Supplementary
Table SA, available at Rheumnatology online).

Statistical analyses

The numerator for the average annual incidence was the
total number of patients newly diagnosed with TAB+
GCA from 1 January 1997 through 31 December 2019,
and the denominator was the total population aged
>50years in Skane from 31 December 1996 through 31
December 2018. To calculate the incidence of each cal-
endar year, we used as numerator the number of new
cases during that year and, as denominator, the popula-
tion aged >50years 31 December of the prior year. The
incidence estimates were standardized for age and sex
using the first year (1997) as a reference and direct
standardization, with 95% confidence intervals (Cls) esti-
mated assuming Poisson distribution. The age-specific
incidence was calculated in four groups representing
age at diagnosis: 50-59, 60-69, 70-79 and >80years.
To illustrate possible fluctuations in incidence during the
23-year period, we defined four time periods (1997-
2002, 2003-08, 2009-14 and 2015-19). To estimate
changes in incidence over time, we fitted a Poisson re-
gression model with number of cases as outcome and
age, sex, and year as independent variables, taking into
account the population at risk. To study possible sea-
sonal variation, seasons were defined as winter
(December to February), spring (March to May), summer
(June to August) and autumn (September to November).
We used Poisson regression on seasonal data to esti-
mate incidence ratios (IRs) among seasons, with winter
as reference. The numerator for the point-prevalence es-
timate included all patients with TAB+ GCA who fulfilled
the study definition of prevalent cases, and the denom-
inator was the total population aged >50years living in
Skane on the point-prevalence date (31 December
2014, n=476 681) [25]. The age-specific point-preva-
lence was calculated for the four age groups. Statistical
analyses were performed using the Statistical Package
for the Social Sciences, SPSS v.25.0 for Mac OS (IBM
SPSS Statistics) and Stata v.15.

148

TaBLe 2 Number, outcome and incidence of temporal ar-
tery biopsies

Period Number Positive, % Incidence? (95% ClI)
1997-2019 6545 20.8 64.1 (62.5, 65.6)
1997-2002 1801 21.2 74.1(70.7,77.5)
2003-08 1822 18.6 70.5 (67.2,73.7)
2009-14 1687 21.0 61.5 (58.6, 64.5)
2015-19 1235 23.2 50.2 (47.4, 53.0)

#per 100 000 inhabitants >50years of age.

The study was performed in accordance with the prin-
ciples of the Declaration of Helsinki. The study protocol
was approved by the Regional Ethics Review Board,
Lund, Sweden (2010/517).

Results

A total of 6545 TABs were identified during the 23-year
study period. The average incidence of TABs per 100
000 in the age group >50years was 64.1 (95% CI: 62.5,
65.6) for the entire study period (Table 2). The average
incidence of TABs declined from 74.1/100 000 inhabi-
tants aged >50vyears (95% CI: 70.7, 77.5) in 1997-2002
to 50.2 (95% CI: 47.4, 53.0) in 2015-19.

Incidence of TAB+ GCA

Over the study period, 1360 patients were diagnosed
with TAB+ GCA (71% female). The mean age at diagno-
sis was 75.2 = 7.9 for all patients, 75.5 + 7.6 for females
vs 74.5 * 8.4 for males.

The incidence of TAB+ GCA per 100 000 inhabitants
in the age group >50years was estimated to be 13.3
(95% CI: 12.6, 14.0). Sex- and age-specific incidence
estimates of TAB+ GCA are summarized in Table 3. The
incidence of GCA was higher in females than in males
(17.8 vs 8.2/100 000). Incidence increased with age from
1.4 (95% CI: 1.0, 1.8) per 100 000 in individuals age 50—
59 to 27.7 (95% CI: 25.0, 30.4) per 100 000 in the age
group >80years. The highest incidence was estimated
in the 70-79 age group, 28.1/100 000 (95% CI: 25.9,
30.3). Age- and sex-adjusted incidence declined during
the study period from 17.3 (95% CI: 14.4, 20.2) in 1997
to 8.7 (95% CI: 6.2, 11.2) in 2019 (Fig. 1 and Table 3). A
decreasing trend in annual incidence was observed [IR
= 0.98 (95% CI: 0.98, 0.99)].

Seasonal variation in GCA diagnosis

The seasonal distribution of the number of TAB+ GCA
diagnoses was 371 in spring, 360 in summer, 318 in au-
tumn and 311 in winter. IRs using winter as reference
indicated higher incidence in spring and summer
(Fig. 2).
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TasLe 3 Sex- and age-specific incidence of biopsy-confirmed GCA per 100 000 inhabitants >50years in Skéane,
Sweden, 1997-2019°2

Incidence, sex

1997-2019 (95% CI) 19972002 (95% Cl) 2003-2008 (95% CI) 2009-2014 (95% CI) 2015-2019 (95% CI)

Al 13.3 (12.6-14.0) 15.7 (14.1-17.2) 13.1 (11.7-14.5) 12.9 (11.6-14.3) 11.6 (10.3-13.0)
Female  17.8(16.7-18.9) 22.0 (19.4-24.5) 18.4 (16.1-20.7) 16.9 (14.8-19.0) 14.0 (11.9-16.0)
Male 8.2 (7.4-9.0) 8.2 (6.6-9.9) 7.0 (5.5-8.5) 8.6 (7.0-10.2) 9.1(7.4-10.8)

Incidence, age

1997-2019 (95% CI) 1997-2002 (95% CI) 2003-2008 (95% Cl) 2009-2014 (95% Cl) 2015-2019 (95% CI)

50-59 years 1.4 (1.0-1.8) 2.0 (1.1-2.9) 1.4 (0.6-2.2) 1.3 (0.6-2.1) 0.7 (0.1-1.3)
60-69years 9.4 (8.3-10.5) 10.5 (7.9-13.0) 10.9 (8.5-13.2) 8.9 (6.9-10.8) 7.6 (5.6-9.7)
70-79years  28.1 (25.9-30.3) 33.9 (29.0-38.7) 25.3 (21.0-29.6) 28.3 (23.9-32.7) 24.9 (20.8-28.9)
>80 years 27.7 (25.0-30.4) 31.6 (25.7-37.5) 29.0 (23.6-34.4) 26.7 (21.6-31.7) 23.5 (18.3-28.6)

81360 patients with positive temporal artery biopsy, only 4 patients aged just below the age of 50years (49.5, 48.7, 48 and 45.1).
PWith 1997-2002 as reference period, the corresponding age- and sex-standardized incidence rates for 2003-08, 2009-14
and 2015-19 were 13.2 (95% CI: 11.8, 14.7), 13.0 (95% CI: 11.7, 14.4) and 11.3 (95% CI: 10.0, 12.6), respectively.

Fia. 1 Variations of the annual sex and age-standardized incidenceof biopsy-confirmed GCA in Skane, Sweden,
1997-2019

o
o
@
S

—_
(6]

Standardised incidence of biopsy-confirmed GCA
(per 100 000 inhabitants =50 years)
=)

https://academic.oup.com/rheumatology 149



Pavlos Stamatis et al.

Point-prevalence of GCA

On the date of point-prevalence estimate, 31
December 2014, 606 patients (439 female, 72%) diag-
nosed with TAB+ GCA lived in the study area (Table
4). Of these, 360 (269 female) were receiving active
immunosuppressive treatment, GCs and/or DMARDs,

Fic. 2 IR with 95% CI of TAB+ GCA diagnoses of sea-
sons with winter as reference.
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according to the study definition. Accordingly, the
point-prevalence of GCA based on patients on active
immunosuppressive therapy was 75.5 (95% CI: 67.7,
83.3)/100 000 inhabitants aged >50years; and was
higher in females (Table 4). The prevalence of biopsy-
confirmed GCA irrespective of treatment status was
127.1/100 000 (95% CI: 117, 137.3).

To assess the proportion of prevalent cases who
could had received GCs due to other comorbidities than
GCA [asthma, chronic obstructive pulmonary disease
(COPD), RA, SLE and IBDs], we found that only 8% (29/
360) had been assigned diagnostic codes for other dis-
eases requiring potential treatment with GCs during the
last 2years before the point prevalence date (data not
shown).

Discussion

We present an update of the incidence of biopsy-
confirmed GCA in a well-defined large geographical
area of southern Sweden over a period of 23years. The
age- and sex-standardized incidence of biopsy-
confirmed GCA per 100 000 declined from 17.3 in 1997
to 8.7 in 2019, with annual decrease ~2% (IR = 0.98,
95% CI: 0.98, 0.99). We observed seasonal variation in
diagnosis of TAB+ GCA, with more cases diagnosed
during spring and summer. We present the first assess-
ment of the prevalence of biopsy-confirmed GCA in
Sweden as well as prevalence based on patients receiv-
ing active treatment with GCs and/or DMARDs during
the year preceding the point-prevalence date.

The overall incidence of TAB+ GCA during the study
period was lower than observed in our previous study
covering 1997-2010, when the incidence was reported
to be 14.1/100 000 inhabitants >50years [7]. Both these
estimates are lower than that of a study in Gothenburg,
Sweden in the 1990s that reported a rate of 22.2/100
000 [8], suggesting a reduction of cases in Sweden. A

TaBLE 4 Sex- and age-specific point-prevalence of biopsy-confirmed GCA in Skane, Sweden, overall and based only on

patients receiving immunosuppressive therapy

GCA patients receiving immunosuppressive therapy

Point-prevalence (95% CI) n

All GCA patients

Point-prevalence (95% CI)

Patients 360
Sex-specific point- prevalence
Female 269
Male 91
Age-specific point- prevalence
50-59 7
60-69 50
70-79 146
>80 157

75.5 (67.7, 83.3) 606 127.1 (117, 137.3)
107.8 (94.9, 120.7) 439 176 (159.5, 192.4)
40.1 (31.8, 48.3) 167 73.5 (62.4, 84.7)
45(1.2,7.9) 8 5.2 (1.6, 8.8)
33.5(24.2, 42.8) 69 46.3 (35.3,57.2)
136.6 (114.5, 158.8) 229 214.3 (186.6, 242.1)
237.2 (200.1, 274.3) 300 453.3 (402.0, 504.6)

Point-prevalence/100 000 age > 50years.
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similar trend has been reported in Norway, with inci-
dence declining from 29/100 000 inhabitants >50years
in 1987-1994 [27] to recently reported estimates of 11.2
and 16.8 [6, 28]. Epidemiological studies from lItaly,
Spain and Israel have observed a decreasing trend in
the incidence of biopsy-confirmed GCA, especially since
2000 [22, 29, 30].

The decreasing incidence of biopsy-confirmed GCA
probably cannot be attributed to a single factor, and
underlying causes need to be clarified. Dynamics poten-
tially contributing to the downward trend of biopsy-
confirmed GCA in our study area may include the
increased use of imaging (PET, CT, MRA and CTA) for
the diagnosis of large vessel GCA, potentially contribu-
ting to a decrease in TABs. This premise is supported
by our clinical experience during the study period. In
addition, modifiable factors known to influence the oc-
currence of GCA have altered. In particular, smoking
has been associated with an increased risk of GCA [31,
32]. In Sweden, there is evidence of decreasing preva-
lence of smoking, possibly impacting incidence of GCA
[31-33]. A third element may be change in prevalence of
comorbidities known to affect the risk of GCA. The
increasing prevalence of overweight, obesity and dia-
betes may influence the incidence of TAB+ GCA, as
these factors are inversely correlated with GCA [34-38].
Changes in age distribution in our area during the study
period had no impact on incidence, as the standardized
incidence was almost identical to the raw data.

As the risk for GCA varies across ethnic groups, one
may speculate on the role of changes in the ethnic com-
position of the population in Sweden in recent years.
The percentage of the foreign-born population aged
>50years in Skane increased from 12.1% in 2000 to
19.5% in 2019 [39]. The majority of non-native inhabi-
tants of Sweden during the late 1990s and early 2000s
were predominantly citizens of Scandinavia or other
European countries [40]. However, the years since 2010
have seen an increase in residents of Sweden from
countries known to have lower prevalence of GCA, while
the percentage of immigrants from other Scandinavian
countries decreased [40].

Throughout the 23-year period of this study, a ten-
dency toward seasonal variation was evident, with more
patients diagnosed with TAB+ GCA in spring and sum-
mer. The variation may be related to infections as a sea-
sonal exposure triggering the GCA. Epidemiological
data, including our previous study, suggest a relation-
ship of certain infections with GCA, especially upper re-
spiratory tract infections [41-44]. Previous studies of
seasonal variation have shown divergent results, report-
ing either no seasonal variation or peaks of new cases
in different seasons [8, 45-47]. The conflicting results
may be explained by the heterogeneity of patient popu-
lations and possibly small sample sizes.

In this study, we presented a novel estimate of the
prevalence of biopsy-confirmed GGA, defining as preva-
lent cases only patients receiving GCs or other immuno-
suppressive therapy. Previous studies have suggested

https://academic.oup.com/rheumatology
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that a significant proportion of GCA patients achieve
sustained drug-free remission [14-17]. The majority of
previous studies have presented data on prevalence ir-
respective of immunosuppressive treatment status. We
believe that the number of patients receiving active ther-
apy is more likely to represent a more accurate estima-
tion of the burden of GCA. Our novel prevalence
estimate was lower than reported from the USA, UK and
Italy, although comparison may be difficult, as some of
these studies include TAB-negative GCA [20-22]. Our
prevalence estimate was higher than that reported in
northern Germany [19] and, as expected, higher than in
Asian populations [23, 24].

Strengths of our study include the population-based
setting and the relatively large sample size. In addition,
the diagnosis of GCA was confirmed by biopsy, with
low risk of misclassification or recall bias. Using a con-
sistent method of case identification and ascertainment
over a 23-year period allowed a robust estimate of fluc-
tuations in incidence. In addition, we present an alterna-
tive, and possibly more informative, estimate of the
disease prevalence, utilizing a validated drug register.

A limitation of the study is that we could not estimate
incidence or prevalence of TAB-negative GCA or GCA
with isolated large vessel disease. Due to the lack of
such data, the findings may partly reflect changing prac-
tice patterns (i.e. more imaging, less TAB) as opposed
to changes in disease. This may also have affected the
point prevalence estimate. Future epidemiologic studies
that include GCA confirmed by other methods than TAB
will be helpful.

Furthermore, the inclusion of only patients with TAB in
1997 or later could lead to a slight underestimation of
the prevalence, as patients diagnosed prior to 1997 may
have been living and on active treatment on the point-
prevalence date but would not have been counted.
Another limitation of this study is the lack of data
regarding the date of symptoms onset in order to pre-
sent a more complete picture of seasonality in biopsy-
confirmed GCA. Finally, the results may not apply to
other populations with a different genetic background.

There has been a declining trend in the incidence of
biopsy-confirmed GCA and in TABs conducted in Skane
from 1997 through 2019. Possible explanations may re-
late to the use of other diagnostic techniques, changes
in environmental factors, or may reflect a genuine de-
crease in incidence of GCA. The observed seasonal
variation highlights the need for studies elucidating the
effect of seasonal environmental factors, for example
infections, on the incidence of GCA. Calculating preva-
lence taking into account only cases with active im-
munosuppressive  treatment may estimate the
magnitude of the disease more accurately. On this
basis, the prevalence of GCA in Skane appears to be
higher than reported in many other regions of the world.
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