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Abstract:

There are multiple vasculitides which are distinguished based on multiple criteria, including size of affected
vessels, distribution of vessels affected, histopathologic differences, genetic factors, and age at presentation.
Takayasu’s arteritis (TkA) and giant cell arteritis (GCA) are the two main medium to large vessel vasculitides.
These vasculitides are associated with different racial predilections, vascular distributions, age groups, diagnostic
criteria, and treatments. Nevertheless, the many shared histopathologic features, genetic factors, and overlap in
presentation of these two diseases suggest that they may actually be variable presentations of the same disease
process, i.e., large vessel vasculitis. This article will review the genetics, histopathology, disease mechanisms,
and diagnostic criteria for both TkA and GCA. Overall, despite major advances our understanding of these two
diseases, it is still debated whether these two large vessel vasculitides represent two distinct diseases processes

or simply variations of the same disease.
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INTRODUCTION

here are multiple vasculitides, which

can be classified based on many factors,
including size (e.g., small, medium, large)
and location (e.g., internal or external carotid
distribution) of affected vessels, underlying
etiology, association with systemic diseases,
predilection for specific organs, genetic factors,
and histopathologic findings.*>*! The large
vessel vasculitides are classified based on the
fact that the aorta and its direct branches are
frequently affected, with the most common signs
and symptoms attributed to vasculitis of these
large vessels. Medium and small vessels are
frequently affected in large vessel vasculitides
and are sometimes the predominant vessels
affected, though the presence of large vessel
involvement is considered diagnostic of a large
vessel vasculitis.[?>24

The two most common large vessel vasculitides
are giant cell arteritis (GCA) and Takayasu
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arteritis (TkA), both of which are generally
characterized by granulomatous inflammation.
These diseases are often associated with different
age groups (<40 years old for TkA vs. >50 years
old for GCA) and have a different incidence
across races (TkA with a higher incidence in
Asians, whereas GCA has a higher incidence
in Caucasians).l¥) GCA is frequently associated
with vasculitic complications of branches of
the external carotid artery, while TkA more
frequently affects the aorta and its branches.

Although age is a significant differentiating
feature, there is significant overlap between
these two vasculitic diseases, and there is some
debate as to whether TkA and GCA are two
distinct clinical entities or simply lie along the
spectrum of the same underlying disease process.
Nevertheless, these diseases are classified as
distinct entities by the American College of
Rheumatology (ACR) 1990 criteria and by the
2012 Chapel Hill Consensus Conference (CHCC)
criteria.>!% According to the 2012 CHCC on the
Nomenclature of Systemic Vasculitides, “the
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major discriminator between Takayasu arteritis (TA) and
GCA is the age of the patient.”?! For the ACR criteria, age is
a criterion for both TkA and GCA, though it is not required to
meet the diagnostic criteria of either disease. Thus, depending
on how these diseases are classified, they can be conceptualized
as either two distinct vasculitides which have a predilection
for different age groups or as variations of the same disease,
i.e., large vessel vasculitis.>?¥

LABoRATORY IMIARKERS

Despite advances in the understanding of the pathogenesis
of large vessel vasculitides, there is no known antibody or
specific laboratory test that is diagnostic for either of these
diseases. Instead, the erythrocyte sedimentation rate (ESR)
and C-reactive protein (CRP) remain the primary biomarkers
used for monitoring disease activity in both GCA and TkA. For
GCA, elevated ESR >50 mm/h is one of the five diagnostic
ACR criteria, while no such laboratory criterion is present
in the ACR criteria for TkA.5% For GCA, decline in acute
phase reactants (particularly ESR) is used to monitor disease
therapy.'*9 One recent study by Kermani ef al. demonstrated
roughly 84% and 87% sensitivity of ESR and CRP, respectively,
for predicting a positive temporal artery biopsy (TAB).*"!

While acute phase reactants are frequently monitored in TkA,
they are likely less reliable than in GCA, though elevated ESR
and CRP are associated with active disease and longer time
for disease remission.”*”! In a study by Kerr et al., ESR was
elevated in 72% of TkA patients with clinically active disease
and in 56% of TkA patients in remission, suggesting the ESR
is an unreliable indicator for identifying patients with active
TKA or identifying patients in remission.[*¥ Thus, the elevations
in acute phase reactants (particularly ESR) are more closely
associated with GCA than TkA and are more reliable in GCA,
though normal values certainly do not exclude either diagnosis.

PATHOPHYSIOLOGY

The pathophysiology underlying GCA and TkA shares many
similarities, though a few key differences are known. In GCA,
dendritic cells in the vessel wall are exposed to a currently
unknown antigen. Human leukocyte antigen (HLA) class II
interactions with CD4+ T cells lead to downstream TH1
and TH17 CD4+ cell activation and release of inflammatory
cytokines (e.g., interleukins [IL-1] and IL-17, respectively).
Macrophages are recruited to the areas of inflammation,
particularly in the intimal layer of the blood vessels, resulting in
vessel fibrosis, followed by stenosis, and eventually occlusion
of the vessel.[*

Similar to GCA, TKkA is presumed to develop from an
immune response to an unknown antigen or stimulus, which
results in overexpression of heat shock protein 65.5¢ The
activation of CD8 + T cells results in the release of perforin
and pro-inflammatory cytokines, resulting in inflammation of
the vessels. Such as GCA, Thl, and Th17 cells are ultimately
activated, resulting in granulomatous inflammation.*%!

As noted below, TkA is generally more closely associated with
certain MHC class I haplotypes, while GCA is more commonly
associated with MHC class Il haplotypes. Because MHC class I
is associated with CD8+ T-cell activation and MHC class Il is
associated with CD4+ T-cell activation, these genetic findings
correlate with the differences in the pathogenesis of each of
these diseases. Nevertheless, despite differences in the initial
activation of the inflammatory pathway, there appears to be a
final common pathway in both GCA and TkA.F¢

GENETIC ASSOCIATIONS

Both TkA and GCA are T-cell mediated, antigen-driven
vasculitides characterized predominantly by activation of both
Thl and Th17 T cells.?3Y For both diseases, the presumed
underlying antigen remains unknown, and it is believed that
the development of both TkA and GCA is dependent on both
genetic and environmental factors.*%3!

As advances in genetics occur, many diseases have been
re-classified based on the underlying genes associated with
the discase entities. Many genetic studies have searched
for associations between various HLA classes between
TkA and GCA. Interestingly, many such studies have found
linkages between TkA and MHC class I (HLA-A, HLA-B,
and HLA-C) haplotypes, with the HLA-B*52:01 and
HLA-Cw*12:02 haplotypes demonstrating genome-wide
significant associations.?>2” On the other hand, GCA appears
to be associated with various MHC class II (HLA-DP,
HLA-DQ, and HLA-DR) haplotypes, including various
HLA-DRB1*04 alleles.?*"

Prior studies have demonstrated an association between a
single-nucleotide polymorphism (SNP) within the IL12B gene
and the development of TKA.3 This particular gene encodes a
shared subunit of both interleukin IL-12 and IL-23. Carmona
et al. analyzed genotyping data to determine whether any SNPs
predisposed to either TkA or GCA and found that both TkA
and GCA were associated with this IL12B gene; however, this
was the only non-HLA polymorphism that reached statistical
significance in the study.?”

Thus, from a genetic perspective, HLA genotyping suggests that
GCA and TkA are likely to separate entities, while the currently
known SNP shared by both diseases suggests the possibility of
a common underlying genetic etiology. Environmental factors
are believed to play arole in the development of both diseases,
though genetic factors alone do not appear to predict which
individuals will develop either disease.

HistopaTHoLoGIC FINDINGS

Despite their frequent classification as two separate
disease processes, GCA and TkA have remarkably similar
histopathologic features. The TAB is often viewed as the gold
standard for the diagnosis of GCA. Biopsies for GCA are not
always definitively “positive” or “negative” since there are
many subtleties to differentiate them histologically. However,
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findings that are suggestive of a positive TAB include the
presence of giant cells and other inflammatory cells (e.g.,
lymphocytes, epithelioid cells, plasma cells, fibroblasts,
and ecosinophils), transmural inflammation, occlusion of
lumen, and necrosis of the vessel wall.?”! The internal elastic
lamina is generally fragmented, reduplicated, or partially
absent [Figure 1].2%

Interestingly, there appears to be a significant overlap between
these biopsy findings from GCA patients versus biopsy findings
inTkA patients. Morrissey et al. reported a case of TKA in
a 17-year-old female patient who underwent endovascular
biopsy of the infrarenal aorta, which demonstrated disruption
of the internal elastic lamina, giant cells, inflammatory
changes, and a thickened intima."®! Singh et al. performed an
aortic biopsy in a TkA patient during aortic angioplasty, which
demonstrated fibrocollagenous tissue with multiple fibroblasts,
neutrophils, and plasma cells.'”) Yamada et al. examined the
histopathology of autopsy specimens from patients with TkA,
with a thoracic aorta and intrapulmonary artery specimens
demonstrating intimal thickening and fibrosis and disruption
of elastic fibers in the media."

Despite many histopathologic similarities between GCA
and TkA, there are a few features that distinguish these two
disecases. According to Stone et al., GCA tends to involve
the inner media more frequently than the outer media and
adventitial layers, while the opposite pattern is observed in
TkA. While epithelioid histiocytes and giant cells are also
seen in both diseases, the presence of compact, well-formed
granulomas is more characteristic of TkA than GCA.P¥ Stone
et al. also noted that aortic wall thickness is often greater in
TkA than GCA; however, it is also mentioned that clinical
correlation may be required to distinguish these two diseases.?¥

Unlike GCA, vessel biopsies are not routinely performed to
diagnose TkA. Furthermore, biopsy specimens are typically
from the aorta or other medium to large vessels of the
abdomen and thorax. Thus, there is an absence of temporal
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Figure 1: () Low magnification view of a medium size, temporal, artery in cross-sections. Notice that the changes are more evident in the inner portions

artery biopsies in the literature for patients diagnosed with
TkA. Nevertheless, the similarities in the histopathology
for temporal artery biopsies and biopsies from other sites in
TkA patients suggest an underlying unifying disease process.
Thus, the interpretation of a biopsy specimen as either being
consistent with TkA versus GCA is likely determined by the
clinical context, including the patient’s age at presentation,
signs/symptoms of the patient, and specific vessels affected,
rather than a characteristic histopathologic difference.

AcE At DiaGNOSIS

As previously mentioned, both the CHCC criteria and ACR
criteria use age as a distinguishing feature of GCA versus
TkA.B:10.23241 According to the 2012 CHCC, “the major
discriminator between TA (Takayasu arteritis) and GCA is the
age of the patient.”(>"!

One interesting implication resulting from the diagnostic
criteria for GCA and TkA by the ACR is that there is no large
vessel vasculitis that frequently encompasses patients in the
40-50 years old age range. The diagnosis of GCA by the ACR
requires that 3 of 5 criteria be met, one of which is age of at
least 50; however, the diagnosis of GCA is very rarely given
to patients below 50. On the other hand, the ACR criteria
used to require age <40 for the diagnosis of TA; however,
this mandatory criterion was previously removed. However,
age <40 is one of six criteria for diagnosis of TkA, for which
three must be met for a TkA diagnosis by ACR criteria. Thus,
prior to the removal of the mandatory ACR age criteria for
Takayasu arteritis of age <40, there was no medium to large
vessel vasculitis that applied to patients between 40 and
50 years of age.[>1023:24]

Thus, for patients in the 40-50 years of age range, it may
be difficult to distinguish whether they represent an older
presentation of TkA versus a younger presentation of GCA.
In addition, many patients >50 with biopsy-confirmed GCA
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of the artery (internal elastic lamina and intima). There is marked intimal hyperplasia occluding the lumen. There are also eosinophilic areas (pink)
of intimal necrosis adjacent to the internal elastic lamina. In the region of the internal elastic lamina there is also heavy inflammatory infiltrate. The
media (muscularis) is thinned and the adventitia almost free of inflammation (H and E x 1.25). (b) Close up view of the area of the internal elastic
lamina (*) that is fragmented and segmentally absent and associated with the multinucleated giant cells and epithelioid histiocytes. The intima (i) is
thickened and the media (m) is mildly infiltrated by lymphocytes (H and E, x20). (c) The multinucleated giant cells (mngc) are adjacent to the elastic
lamina fragments and focally engulphed the lamina at the inferior end (H and E x 100 under oil)
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who present with pulseless disease of their extremities would
also meet the criteria of TkA. Because such patients would
meet the diagnostic criteria of both TkA and GCA, it can be
debated how to specifically classify such patients, even if
the 2012 CHCC consensus may recommend using age as the
determining factor.

PuLseLess DiSeAse

Pulseless disease in younger patients is generally attributed to
TkA, while pulseless disease in elderly patients is frequently
diagnosed as GCA. Shibutani ef al. described a 75-year-old
female patient with right upper extremity pulselessness who
was noted to have elevated ESR and palpable temporal arteries
bilaterally.!'® A biopsy was performed of her brachial artery,
demonstrating narrowing of the lumen with multinucleated
giant cells, and she was diagnosed with GCA. Her findings
met the ACR criteria for GCA. At the same time, in addition to
the aforementioned pulselessness, she also had a systolic blood
pressure of 40 mmHg in her right arm and selective digital
subtraction angiography demonstrating right brachial artery
stenosis. Thus, she also met the ACR diagnostic criteria for TKA.

Similar cases of upper and/or lower extremity pulselessness
in patients 50 or older have also been documented in the
literature, including cases of a 50-year-old male with decreased
bilateral ulnar, bilateral pedal, and right radial pulse and a
68-year-old female with bilaterally absent upper extremity
pulses.l'”! These patients underwent temporal artery biopsies,
with findings suggestive of GCA. The former patient exhibited
an epigastric bruit but normal aortic angiogram, including the
aortic arch, while the blood pressure could not be recorded in
the latter. If such findings, including blood pressure difference
between each arm and the arteriogram in the latter patients were
performed, these patients would have likely met the current
ACR criteria for TKA in addition to GCA. Therefore, many
older patients (>50) with pulseless disease likely meet the
diagnostic criteria for both GCA and TkA, and it is debatable
whether these patients are an older presentation of TkA versus
a less common presentation of GCA.

ARTERY INVOLVEMENT

GCA can present with different vascular distributions affected,
namely cranial artery involvement (i.e., branches of the external
carotid artery) versus large vessel involvement (i.e., the aortic
arch and its branches). In a 1999 study by Brack et al., patients
with large-vessel GCA versus cranial GCA were generally
younger (average age 66 vs. 72), had a smaller proportion of
females (78% versus 88%), and were more likely to have a
negative TAB, with 42% of such patients exhibiting a negative
biopsy versus 0% of the cranial GCA patients.[!] Furthermore,
patients with large-vessel GCA frequently exhibited arm
claudication (78%), arterial bruits (80%), diminished or not
palpable pulses (68% and 17%, respectively), decreased blood
pressure compared with the contralateral side (58%), and not
measurable blood pressure (15%).1"

Muratore et al. examined patients with radiographically
diagnosed large vessel versus cranial GCA and noted that
patients with large-vessel GCA were also younger, had more
frequent relapses, required longer treatments, and had higher
cumulative steroid doses.!'” In this study, only 39% of large
vessel GCA versus 95% of cranial GCA met ACR criteria
for GCA diagnosis. The features of large vessel GCA thus
overlap significantly with features of TkA and could perhaps
represent a distinct entity from cranial GCA or perhaps an
overlap syndrome with TkA. Given the younger age of onset
of large-vessel GCA and the greater similarity to TkA, perhaps
such patients actually represent an older age of presentation
of TKA.

The presence of aortitis is well known for TkA and likely
underdiagnosed for GCA patients.>!'! Whereas GCA has
many severe complications, including permanent vision
loss, complications of aortitis from GCA can lead to aortic
aneurysms, aortic dissections, and even death.l? According to
Nuenninhoff ez al., out of 168 patients diagnosed with GCA
in a 50-year period of time, 27% exhibited a large artery
complication, and 18% exhibited aortic dissection and/or aortic
aneurysm. Other studies with shorter follow-up periods have
demonstrated similar incidences of up to 11% for thoracic
aortic aneurysm, 10% for abdominal aortic aneurysm, and
14% for large vessel stenosis (particularly the upper limbs).[%!
These findings emphasize that there is a significant overlap in
the vascular distributions of both TkA and GCA.

TREATMENTS

The treatments of both TkA and GCA are quite similar,
consistent with a similar underlying disease etiology. Both
diseases were historically treated with steroids, though with
significant associated morbidity due to steroid-related side
effects.[®] Although steroids remain an important treatment
in both diseases, steroid-sparing agents such as the IL-6
receptor inhibitor tocilizumab and the dihydrofolate reductase
inhibitor methotrexate have reduced the reliance on long-term
glucocorticoid therapy.l'*! In a single-institution cohort study
by Koster et al., patients with GCA who were started on
methotrexate in addition to glucocorticoids compared to
glucocorticoids alone were roughly half as likely to have
disease relapse. Similar findings have been noted in TkA
patients, for which glucocorticoids alone failed to prevent
relapses in roughly half of the patients, while low-dose
methotrexate helped decrease disease recurrence.'!

Similarly, patients with GCA who were started on tocilizumab
in addition to a prednisone taper were less likely to relapse
as compared to those who were treated with a 26-week or
52-week taper of prednisone plus a placebo.?” A similar trial
was performed by Nakaoka et al., which examined time to
relapse for patients with TkA who were treated with a steroid
taper plus tocilizumab versus steroid taper plus placebo and
noted that time to relapse was higher in patients who were
treated with tocilizumab.¥! Although this study did not meet
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Table 1: Characteristics of giant cell arteritis versus Takayasu’s arteritis

GCA

TKA

Age association (years old) >50
Arterial distribution
Race predilection
Arterial layers affected
Primary MHC subtype MHC II

T-cell activation

Granulomatous inflammation +++
Elevated acute phase reactants +++
Pulselessness +
Response to glucocorticoids -+
Response to TNF inhibitors -
Response to IL-6 inhibitors +++

Cranial >extracranial
Highest incidence in Caucasians
Inner media >outer media/adventitia

CD4+ — Thl and Th17

<40

Extracranial >cranial

Highest incidence in East Asians
Outer media/adventitia >inner media
MHC I

CD8+ — Th1 and Th17

e

+

+++

+++

+++

+

TkA: Takayasu’s arteritis, GCA: Giant cell arteritis, TNF: Tumor necrosis factor, IL-6: Interleukin-6, MHC: Major Histocompatibility Complex, -: No effect/

association, +: Minimal effect/association, +++: Significant effect/association

its primary endpoint, it did suggest that tocilizumab may help
prevent relapse in TkA. A recent prospective study by Mekinian
et al. examined TkA patients who were treated with steroids
and monthly tocilizumab.??! After 7 monthly injections of
tocilizumab, 54% of patients were able to discontinue steroids.
Of patients who achieved complete remission following
6 months of tocilizumab, 36% remained off tocilizumab and
steroids 12 months after the last tocilizumab injection.*”!

In contrast, adjuvant therapy with tumor necrosis factor (TNF)
inhibitors has been found to be of significant benefit in
the treatment of TkA but not in the treatment of GCA. For
GCA patients, infliximab and adalimumab did not decrease
reliance on steroids, nor did they effectively prevent disease
relapse.**#! Another study found that etanercept appeared to
reduce reliance on steroid therapy compared to controls, but
the sample size was likely too small to detect a statistically
significant difference between the two groups.™? In contrast,
multiple studies have suggested a role for TNF inhibitors in the
treatment of TkA, with decreased rates of disease progression
during treatment with such agents.*’] Patients with relapsing
disease on glucocorticoids alone were noted to sometimes
exhibit a response to adjuvant therapy with TNF inhibitors."*!
Thus, although steroids are often the first-line agent for both
TkA and GCA, the specific adjuvant therapies used differ, with
TNF inhibitors preferred for TkA and IL-6 inhibitors (e.g.,
tocilizumab) for GCA.

SUMMARY

In summary, both TkA and GCA are primarily large
vessel vasculitides which were classically associated with
younger (<40 years of age) and older (>50 years of age)
patients, respectively. These disease processes have significant
overlap in regards to their clinical presentations, laboratory
markers, histopathologic findings, and treatments. A summary
comparing and contrasting both TkA and GCA is shown in
Table 1. Genetic testing has yielded differences in regards
to associated HLA haplotypes, though both diseases share
at least one common SNP. Both diseases are T-cell mediated
in response to a currently unknown antigen, resulting in

granulomatous inflammation, with overlapping vascular
distributions affected. Although these diseases have been
classically viewed as two separate clinical entities with
distinct clinical criteria, perhaps they are both two variable
presentations of the same disease process. Regardless of the
classification of these diseases, ophthalmologists should be
aware of the significant overlap between TkA and GCA.

Financial support and sponsorship
Nil.

Conflicts of interest
There are no conflicts of interest.

REFERENCES

1. Brack A, Martinez-Taboada V, Stanson A, Goronzy JJ, Weyand CM.
Disease pattern in cranial and large-vessel giant cell arteritis. Arthritis
Rheum 1999;42:311-7.

2. Espitia O, Blonz G, Urbanski G, Landron C, Connault J, Lavigne C,
et al. Symptomatic aortitis at giant cell arteritis diagnosis: A prognostic
factor of aortic event. Arthritis Res Ther 2021;23:14.

3. Pereira LS, Yoon MK, Hwang TN, Hong JE, Ray K, Porco T, et al.
Giant cell arteritis in Asians: A comparative study. Br J Ophthalmol
2011;95:214-6.

4. Nuenninghoff DM, Hunder GG, Christianson TJ, McClelland RL,
Matteson  EL. Incidence and predictors of large-artery
complication (aortic aneurysm, aortic dissection, and/or large-artery
stenosis) in patients with giant cell arteritis: A population-based study
over 50 years. Arthritis Rheum 2003;48:3522-31.

5. Hunder GG, Bloch DA, Michel BA, Stevens MB, Arend WP,
Calabrese LH, ef al. The American College of Rheumatology 1990
criteria for the classification of giant cell arteritis. Arthritis Rheum
1990;33:1122-8.

6. Klein RG, Hunder GG, Stanson AW, Sheps SG. Large artery involvement
in giant cell (temporal) arteritis. Ann Intern Med 1975;83:806-12.

7. Gonzalez-Gay MA, Garcia-Porrua C, Pificiro A, Pego-Reigosa R,
Llorca J, Hunder GG. Aortic aneurysm and dissection in patients
with biopsy-proven giant cell arteritis from northwestern Spain:
A population-based study. Medicine (Baltimore) 2004;83:335-41.

8. Nuenninghoff DM, Warrington KJ, Matteson EL. Concomitant giant cell
aortitis, thoracic aortic aneurysm, and aortic arch syndrome: Occurrence
in a patient and significance. Arthritis Rheum 2003;49:858-61.

9. Grayson PC. Lumpers and splitters: Ongoing issues in the classification
of large vessel vasculitis. ] Rheumatol 2015;42:149-51.

10. Arend WP, Michel BA, Bloch DA, Hunder GG, Calabrese LH,
Edworthy SM, et al. The American College of Rheumatology 1990 criteria
for the classification of Takayasu arteritis. Arthritis Rheum 1990;33:1129-34.

202 Saudi Journal of Ophthalmology - Volume 35, Issue 3, July-September 2021



20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Mortensen, et al.: Giant cell arteritis vs. Takayasu’s arteritis

. Bongartz T, Matteson EL. Large-vessel involvement in giant cell

arteritis. Curr Opin Rheumatol 2006;18:10-7.

. Muratore F, Kermani TA, Crowson CS, Green AB, Salvarani C,

Matteson EL, et al. Large-vessel giant cell arteritis: A cohort study.
Rheumatology (Oxford) 2015;54:463-70.

. Ponte C, Rodrigues AF, O’Neill L, Lugmani RA. Giant cell arteritis:

Current treatment and management. World J Clin Cases 2015;3:484-94.

. Koster MJ, Yeruva K, Crowson CS, Muratore F, Labarca C,

Warrington KJ. Efficacy of methotrexate in real-world management of
giant cell arteritis: A case-control study. J Rheumatol 2019;46:501-8.

. Hoffman GS, Leavitt RY, Kerr GS, Rottem M, Sneller MC, Fauci AS.

Treatment of glucocorticoid-resistant or relapsing Takayasu arteritis
with methotrexate. Arthritis Rheum 1994;37:578-82.

. Shibutani S, Obara H, Kan S, Takahashi S, Ogawa K, Kitagawa Y.

Atypical giant cell arteritis presenting as lack of a pulse in the upper
extremity. Ann Vasc Dis 2011;4:241-4.

. Frayha RA, Fahd S, Rizk G, Masri AF. Pulseless disease of the elderly:

An unusual presentation of giant cell (temporal) arteritis. Rheumatol
Rehabil 1982;21:36-41.

. Morrissey NJ, Goldman J, Fallon JT, Faries PL, Marin ML, Hollier LH.

Endovascular aortic biopsy in the diagnosis of Takayasu arteritis.
J Endovasc Ther 2003;10:136-40.

. SinghV, Naik S, Robert J, Phadke RV, Agarwal V, Bhoi SK. Endovascular

biopsy in Takayasu arteritis. Eur J Rheumatol 2019;6:155-7.

Stacy RC, Rizzo JF, Cestari DM. Subtleties in the histopathology of
giant cell arteritis. Semin Ophthalmol 2011;26:342-8.

Yamada I, Shibuya H, Matsubara O, Umehara I, Makino T, Numano F,
et al. Pulmonary artery disease in Takayasu’s arteritis: Angiographic
findings. AJR Am J Roentgenol 1992;159:263-9.

Morita TC, Trés GF, Criado RF, Sotto MN, Criado PR. Update on
vasculitis: An overview and dermatological clues for clinical and
histopathological diagnosis — Part I. An Bras Dermatol 2020;95:355-71.
Jennette JC. Overview of the 2012 revised International Chapel Hill
Consensus Conference nomenclature of vasculitides. Clin Exp Nephrol
2013;17:603-6.

Jennette JC, Falk RJ, Bacon PA, Basu N, Cid MC, Ferrario F, et al. 2012
revised International Chapel Hill Consensus Conference Nomenclature
of Vasculitides. Arthritis Rheum 2013;65:1-11.

Saruhan-Direskeneli G, Hughes T, Aksu K, Keser G, Coit P, Aydin SZ,
et al. Identification of multiple genetic susceptibility loci in Takayasu
arteritis. Am J Hum Genet 2013;93:298-305.

Renauer P, Sawalha AH. The genetics of Takayasu arteritis. Presse Med
2017;46:¢179-87.

Takamura C, Ohhigashi H, Ebana Y, Isobe M. New human leukocyte
antigen risk allele in Japanese patients with Takayasu arteritis. Circ J
2012;76:1697-702.

Carmona FD, Gonzalez-Gay MA, Martin J. Genetic component of giant
cell arteritis. Rheumatology (Oxford) 2014;53:6-18.

Mattey DL, Hajeer AH, Dababneh A, Thomson W, Gonzalez-Gay MA,
Garcia-Porraa C, et al. Association of giant cell arteritis and polymyalgia
rheumatica with different tumor necrosis factor microsatellite
polymorphisms. Arthritis Rheum 2000;43:1749-55.

Weyand CM, Goronzy JJ. Giant cell arteritis as an antigen-driven
disease. Rheum Dis Clin North Am 1995;21:1027-39.

Saadoun D, Garrido M, Comarmond C, Desbois AC, Domont F,
Savey L, et al. Thl and Th17 cytokines drive inflammation in Takayasu
arteritis. Arthritis Rheumatol 2015;67:1353-60.

Carmona FD, Coit P, Saruhan-Direskeneli G, Hernandez-Rodriguez J,
Cid MC, Solans R, et al. Analysis of the common genetic component of
large-vessel vasculitides through a meta-Immunochip strategy. Sci Rep

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

Saudi Journal of Ophthalmology - Volume 35, Issue 3, July-September 2021

2017;7:43953.

Matsumura T, Amiya E, Tamura N, Maejima Y, Komuro I, Isobe M.
Anovel susceptibility locus for Takayasu arteritis in the IL12B region can
be a genetic marker of disease severity. Heart Vessels 2016;31:1016-9.
Stone JR, Bruneval P, Angelini A, Bartoloni G, Basso C, Batoroeva L,
et al. Consensus statement on surgical pathology of the aorta from the
Society for Cardiovascular Pathology and the Association for European
Cardiovascular Pathology: 1. Inflammatory diseases. Cardiovasc Pathol
2015;24:267-78.

Weyand CM, Liao YJ, Goronzy JJ. The immunopathology of giant cell
arteritis: Diagnostic and therapeutic implications. J Neuroophthalmol
2012;32:259-65.

Stamatis P. Giant cell arteritis versus Takayasu arteritis: An update.
Mediterr ] Rheumatol 2020;31:174-82.

Stone JH, Tuckwell K, Dimonaco S, Klearman M, Aringer M,
Blockmans D, et al. Trial of tocilizumab in giant-cell arteritis. N Engl J
Med 2017;377:317-28.

Nakaoka Y, Isobe M, Takei S, Tanaka Y, Ishii T, Yokota S, et al. Efficacy
and safety of tocilizumab in patients with refractory Takayasu arteritis:
Results from a randomised, double-blind, placebo-controlled, phase 3
trial in Japan (the TAKT study). Ann Rheum Dis 2018;77:348-54.
Mekinian A, Saadoun D, Vicaut E, Thietart S, Lioger B, Jego P, et al.
Tocilizumab in treatment-naive patients with Takayasu arteritis:
TOCITAKA French prospective multicenter open-labeled trial. Arthritis
Res Ther 2020;22:218.

Hoffman GS, Cid MC, Rendt-Zagar KE, Merkel PA, Weyand CM,
StoneJH, et al. Infliximab formaintenance of glucocorticosteroid-induced
remission of giant cell arteritis: A randomized trial. Ann Intern Med
2007;146:621-30.

Seror R, Baron G, Hachulla E, Debandt M, Larroche C, Puéchal X,
et al. Adalimumab for steroid sparing in patients with giant-cell arteritis:
Results of a multicentre randomised controlled trial. Ann Rheum Dis
2014;73:2074-81.

Martinez-Taboada VM, Rodriguez-Valverde V, Carreno L,
Lopez-Longo J, Figueroa M, Belzunegui J, et al. A double-blind
placebo controlled trial of etanercept in patients with giant cell arteritis
and corticosteroid side effects. Ann Rheum Dis 2008;67:625-30.
Gudbrandsson B, Molberg @, Palm ©. TNF inhibitors appear to inhibit
disease progression and improve outcome in Takayasu arteritis; an
observational, population-based time trend study. Arthritis Res Ther
2017;19:99.

Ohigashi H, Tamura N, Ebana Y, Harigai M, Maejima Y, Ashikaga T,
et al. Effects of immunosuppressive and biological agents on refractory
Takayasu arteritis patients unresponsive to glucocorticoid treatment.
J Cardiol 2017;69:774-8.

Andersson R, Malmvall BE, Bengtsson BA. Acute phase reactants in the
initial phase of giant cell arteritis. Acta Med Scand 1986;220:365-7.
Park JR, Jones JG, Hazleman BL. Relationship of the erythrocyte
sedimentation rate to acute phase proteins in polymyalgia rheumatica
and giant cell arteritis. Ann Rheum Dis 1981;40:493-5.

Li J, Wang Y, Wang Y, Wang Y, Yang Y, Zhao J, et al. Association
between acute phase reactants, interleukin-6, tumor necrosis factor-c,
and disease activity in Takayasu’s arteritis patients. Arthritis Res Ther
2020;22:285.

Kerr GS, Hallahan CW, Giordano J, Leavitt RY, Fauci AS, Rottem M,
et al. Takayasu arteritis. Ann Intern Med 1994;120:919-29.

Kermani TA, Schmidt J, Crowson CS, Ytterberg SR, Hunder GG,
Matteson EL, et al. Utility of erythrocyte sedimentation rate and
C-reactive protein for the diagnosis of giant cell arteritis. Semin Arthritis
Rheum 2012;41:866-71.

203



