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Abstract: Takayasu arteritis (TA) is a chronic vasculitis disease of unknown etiology. Clinically
significant renal disease is relatively common, and renovascular hypertension is the major renal
problem. The assessment of TA activity is usually challenging because vascular inflammation
may progress to fixed vascular injury without findings of active disease. Until now, the best
therapeutic options have not been identified. This review highlights the current perspectives of
renal involvement in TA.
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Introduction

Takayasu arteritis (TA) is an idiopathic inflammatory vasculitis, predominantly involv-
ing aorta and its major division branches, with unknown etiology and higher prevalence
in women.! The inflammatory changes produce vessel wall injury leading to necrosis,
thrombosis, aneurysm formation, scarring, and obliteration of vessel lumen.? Clinical
significant renal disease is relatively common. Renovascular hypertension is the major
renal problem caused by TA. The assessment of TA activity is usually challenging
because vascular inflammation may progress to fixed vascular injury without overt
findings of active disease. A current issue in the management of TA is the lack of out-
come measures in clinical trials. Until now, the best therapeutic options have not been
identified. This review highlights the current perspectives of renal involvement in TA.

Epidemiology

TA is an uncommon disease;’ its incidence and prevalence are probably underesti-
mated. First reports were of Japanese and other Asian populations. The “pulseless
disease,” the most known description of TA, was named after the ophthalmologist
Mikito Takayasu who in 1908 described retinal vessel changes in a young Japanese
woman with decreased pulses in branches of aortic arch.* In the past century, TA was
reported as a serious disease affecting women mostly in second—third decade of life,
originating from Asia, but in recent years, it has been reported to afflict individuals of
various ethnicities with worldwide distribution and improved prognosis over the previ-
ous decades. The most recent studies confirm the predominance of female patients;? in
several reports, the age at onset (or at diagnosis) is not all time <30 years but also in
older ages of life (Table 1). In 2012, among 106 TA patients, Ohigashi et al reported
14 subjects (13 women and 1 man) with age at onset >40 years and no differences in
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Table | Recent studies on Takayasu’s arteritis

Author Country Years Number of Women (%) Age at onset (years) Reference
cases (mean; range)

Vanoli et al Italy 1995-1997 104 87.5 29.1 12
4-74

Arnaud et al France 1995-2006 82 82.9 30.2 15
9-66

Schmidt et al USA 1984-2009 126 9l 31.6 50
22.9-39.8

Maksimowicz- USA 1992-2004 75 9l 26.0 46

McKinnon et al 549

Dreyer et al Denmark 1990-2009 19 84 36 13
19-66

Watts et al UK 2000-2005 14 92 51.0 6
28-66

Karageorgaki et al Greece 1984-2006 42 88 31.0 14
13-59

Aydin et al Turkey 2006—2009 145 78 38 36
13-73

Ohigashi et al Japan 20002010 106 96 26.9 5
Not done

Mekinian et al France 20012013 49 80 42 59
20-55

Lietal China 19902014 411 79.1 23.0 55
18-30

Ishihara et al Japan 2013 45 93 30.3 37
1349

clinical characteristics.’ TA incidence had been estimated to
be 1-2 per million in Japan. The annual incidence of TA in
the UK was reported to be 0.8 per million population and the
prevalence 4.7 per million.® In the period of 1997-2011 in
southern Sweden, the annual incidence rate was reported to
be 0.7 per million population.” Birlik et al reported between
the years 2006 and 2010 in Turkey a mean annual incidence
of 1.11 per million.? According to the Japanese TA registry, in
2011, the prevalence in Japan was 40 per million;’ in Europe,
the TA prevalence had been reported to be from 4.7 to 33 per
million and in the USA 0.9 per million.'® In 2014, a review
in Arab populations of seven countries reported demographic
findings comparable with those in other parts of the world. !4

Pathophysiology

Genetic studies

The TA etiology has not yet been clarified; it encompasses the
correlation between environmental factors, especially infec-
tious agents, and the genetic background in a susceptible indi-
vidual.’® The progress in genetic studies has been hampered
by the rarity of the disease. Some genetic studies have high-
lighted the interest on the human leukocyte antigen (HLA)
gene and on tumor necrosis factor-alpha (TNF)-a gene. The
genetic predisposition to many autoimmune diseases can be

affected by HLA gene polymorphisms, particularly HLA-B
alleles, possibly affecting susceptibility to TA.'!" A recent
meta-analysis confirmed that HLA-B*52 allele may contrib-
ute to susceptibility to TA in different ethnicities (pooled OR
=3.91,95% CI=3.22-4.74)." Previous smaller genetic stud-
ies in Japanese population also found an association between
TA and HLA-B*67." TNF-a. is a potential proinflammatory
cytokine with important inflammatory and immune activities,
including those observed in TA.?° Inflammatory cells infiltrat-
ing arterial tissue in TA produce TNF. In addition, the therapy
with TNF inhibitors are highly effective in patients with TA
refractory to other therapies.?! The TNF gene is located on
chromosome 6, within the class III region of the HLA. The
G-to-A substitution in the promoter at position —308 in the
TNF gene has been investigated in several studies.?? The
above-described meta-analysis demonstrated a significant
association of TA with TNF-0.-308 A/G polymorphism for
the A allele versus G allele and AA + AG versus GG;'® two
genome-wide association studies in TA patients revealed
the correlation between a single-nucleotide polymorphism
and interleukin (IL)-12 B and documented a new one with
FCGR2A/3A.% This latter association was more recently rep-
licated in Chinese population.? The FCGR2A and FCGR3A
genes are members of the Ig gene superfamily that encodes
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immunoglobulin Fc receptors. Variations of this gene family
affect receptor functions such as phagocytosis and clearing
of immune complexes.

Immunological studies

It is critical for the immune system to recognize foreign
antigens by receptors on the surface of cells of macrophages,
neutrophils, and eosinophils. Some studies have reported
the association between the FCGR gene polymorphisms
and several human autoimmune diseases, including giant
cell arteritis (GCA).?® Therefore, GCA might share com-
mon genetic susceptibility loci with TA, implying that there
might exist similar etiology mechanism for the two kinds of
large vessel arteritis. Interestingly, according to the Chapel
Hill Consensus Conference, GCA and Takayasu’s arteritis
may represent different appearances of the same disease
as both occur mostly in women and have similar histo-
pathological findings.?® It is generally believed that the TA
pathogenesis is implicated with the cell-mediated immune
response. Immunohistochemical analyses of infiltrates in
the aortic tissue in TA acute phases show a heterogeneous

population of inflammatory cells?”?

with an uptake of the
18F-fludeoxyglucose when positron emission tomography
(PET) is performed in these patients. Th1 cells induce mac-
rophages activation and giant cell formation and contribute
to the inflammatory lesions by activating neutrophils; Y0 T
cells and natural killer cells interact via their natural killer
group 2, member D receptor with major histocompatibility
complex class I-related chain A (MICA) antigens on vascu-
lar smooth muscle cells, resulting in cytotoxicity via their
production of perforin. Further analysis in lesional tissue
shows a limited use of T-cell receptor oy genes. This may
suggest that a specific, but not identified, antigen may be
implicated in TA disease, and the initial inflammatory pro-
cess may involve the vasa vasorum and the media—adventitia
junction. Dendritic cells are believed to make a link between
innate and adaptive immunity. These cells are colocalized
with T cells in the adventitia and around the vasa vasorum
of involved arteries from TA patients. The inflammatory
process leads to the damage of the vessel wall with laminar
necrosis and elastic fiber fragmentation (ie, elasticophagia),
resulting in the replacement of arterial structures by fibrosis
and neovascularization from the intima to the adventitia.*
More recently, it has been shown that TA patients present
predominantly Th1 and Th17 responses upon the stimulation
of peripheral blood mononuclear cells.’! The formation of a
granulomatous inflammation in the arterial wall (adventitia
and media) is the first phase of the vascular lesion. The typical

feature of TA is the severe inflammation of the vasa vasorum.
In contrast to atherosclerosis, the heat-shock protein 65,
which responds to y8 T lymphocytes, is strongly induced in
the media and vasa vasorum of TA patients, suggesting the
participation of Y0 T lymphocytes in the TA pathogenesis.
Sometimes, the inflammation can extend to all layers of
the aortic wall. In the chronic stage, strong calcification of
the intima is another feature of TA. However, some authors
have described the production of autoantibodies in TA (eg,
antiendothelial cell antibodies and antiferritin antibodies),
and TA patients with active disease present an increased
number of newly formed antibody-secreting plasmablasts in
the peripheral blood, indicating a possible role of humoral
immunity in TA pathogenesis.

Pathogenetic mechanisms

The pathogenetic mechanisms putatively responsible for
the development of TA have been summarized by Arnaud
et al'” in the following sequence of events (Figure 1): 1) the
process begins with the expression of the 65-kDa heat-shock
protein and the induction of the MICA on vascular cells in
the aortic tissue, triggered by an unknown stimulus; 2) acute
vascular inflammation after Y T cells and natural killer cells
has recognized MICA on vascular smooth muscle cells and
has released perforin, chemokines, and proinflammatory
cytokines; and 3) finally, T cells recognize some antigens
presented by a shared epitope, associated with specific major
histocompatibility complex alleles on the dendritic cells,
activated through their Toll-like receptors. Th1 lymphocytes
drive the formation of giant cells through the production of
interferon-y and activate macrophages with release of vas-
cular endothelial growth factor and platelet-derived growth
factor.

Classification criteria

According the 2012 International Chapel Hill Consensus
Conference,? both GCA and TA are chronic granulomatous
large vessel vasculitis; primary difference is the age of
patients (<40 years in TA patients and >50 years in GCA
patients). The age at onset has been used to distinguish
between these two diseases, but to date, no established
biological markers specific for the diagnosis of GCA and
TA have been reported. There are differences in the epide-
miology of large vessel vasculitis. In Japan, TA is prevalent
and GCA is rare, whereas in Europe and the USA, GCA is
more prevalent than TA. Based on the overlapping in the
arterial histopathology and imaging findings between TA,
GCA, and IgG4-related diseases involving the aorta, some
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Figure | Putative pathogenetic mechanisms of Takayasu’s arteritis. Reprinted from Autoimmun Rev, (11), Arnaud L, Haroche ], Mathian A, Gorochov G, Amoura Z; T
Pathogenesis of Takayasu’s arteritis: a 201 | update, Copyright (©201 1), with permission from Elsevier."”

Abbreviations: AECA, anti-endothelial cell antibodies; FAS-L, FAS ligand; 75, gamma-delta cell; HLA, human leukocyte antigen; HSP65, heat-shock protein 65; ICAM-I,
intercellular adhesion molecule I; IFN, interferon; IL, interleukin; MICA, major histocompatibility complex class I-related chain A; NKG2D, natural killer group 2, member D
receptor; PDGF, platelet-derived growth factor; TGF, transforming growth factor; TLR, Toll-like receptors; VEGF, vascular endothelial growth factor.

authors consider these conditions a spectrum of the same
disease.?®° First diagnostic criteria for TA were developed
by Ishikawa in 1988.3! Later, two sets of classification criteria,
the 1990 American College of Rheumatology Classification
Criteria for TA (Table 2) and the 2006 classification criteria
for childhood TA proposed by the European League Against
Rheumatism (Table 3), have provided clinical and radiologi-
cal features for diagnosis.*?> The usefulness of these criteria
is limited in clinical practice, particularly in the middle-aged
population,® and according to some authors, there is a need
for new diagnostic criteria.**

Disease activity
Diagnostic issues
Clinical features, inflammatory markers, and imaging char-
acteristics are usually used to analyze the disease activity of
large vessel vasculitis (LVV), but the evaluation of activity in

TA is a difficult issue because there are no validated clinical
and instrumental criteria to quantify the disease activity. TA
assessment is based on the onset of new physical and labora-
tory findings. Conversely, the development of new vascular
lesions is observed even in asymptomatic TA patients. A
lack of effective criteria for TA activity has limited the clini-
cal research and clinical management in TA. The National
Institutes of Health (NIH) criteria for active disease, which
define the clinical status on the basis of four findings, features
of vascular ischemia or inflammation, elevated erythrocyte
sedimentation rate (ESR) or C-reactive protein (CRP) level,
systemic features, and angiographic changes, have been used
for evaluating TA activity.>® Later, some authors highlighted
that NIH criteria could not accurately reflect the progression
of vascular inflammation because in half of these patients the
clinical findings do not correlate with acute-phase reactants
(APRs), vessel biopsy is rarely available, and radiology
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Table 2 Criteria for the classification of Takayasu’s arteritis, the American College of Rheumatology 1990

Criterion Definition

Age of patient at disease onset in years

Claudication of extremities

Development of symptoms or findings to Takayasu arteritis at the age of <40 years
Development and worsening of fatigue and discomfort in muscles of one or more extremities

while in use, especially the upper extremities

Decreased brachial artery pulses
Blood pressure difference >10 mmHg
Bruit over subclavian arteries or aorta
Arteriogram abnormality

Decreases pulsation of one or both brachial arteries

Difference of >10 mmHg in systolic blood pressure between arms

Bruit audible on auscultation over one or both subclavian arteries or abdominal aorta
Arteriographic narrowing or occlusion of the entire aorta, its primary branches or large arteries

in the proximal upper or lower extremities, not due to arteriosclerosis, fibromuscular dysplasia,

or similar causes; changes are usually focal or segmental

Notes: Takayasu’s arteritis is identified if at least three of the six criteria are present. The presence of three or more criteria yields a sensitivity of 90.5% and a specificity

of 97.8%. Data from Arend et al.?

Table 3 Classification criteria for Takayasu arteritis (EULAR 2006)*

Mandatory criterion: angiographic abnormalities of the aorta or its major branches plus one of these five criteria

|. Pulse deficit or claudication of the extremities

2. Blood pressure discrepancy in four limbs (>10 mmHg)
3. Bruit over the aorta and/or its major branches

4. Systolic/diastolic hypertension >95th centile for height
5. Elevated acute-phase reactants (ESR or CRP)

Note: Data from Ozen et al.*

Abbreviations: CRP, C-reactive protein; ESR, erythrocyte sedimentation rate; EULAR, European League Against Rheumatism 2006.

studies are harder to use in the follow-up, suggesting that
these criteria do not identify smoldering vessel inflammation
and not all TA patients with systemic inflammatory flares
develop anatomical progression of the vascular involvement.

Recent studies

In 2005, the Disease Extent Index-Takayasu (DEI. Tak) was
developed for the follow-up of TA, assessing only laboratory
parameters (systemic, cutaneous, mucous membranes, chest,
abdomen, kidney, central nervous, genitourinary and car-
diovascular systems, eyes, ear—nose—throat, ESR, and CRP)
and clinical findings without the requirement for imaging
techniques.* Following studies have validated the effec-
tiveness of DEI. Tak for evaluating the TA activity with the
development of the Indian Takayasu Clinical Activity Score
(ITAS2010), a disease activity index that incorporates symp-
toms and clinical signs with APRs.*”*® ITAS2010 includes
only six systems in a simplified adoption of the Birmingham
Vasculitis Activity Score. In 2009, the Outcome Measures in
Rheumatology Vasculitis Working Group initiated the LVV
task force for developing a core set of outcome measures for
clinical trials in LVV.¥%° Serum pentraxin-3 (PTX3), a long
pentraxin produced by immune and vascular cells, and matrix
metalloproteinase-9, produced in response to inflammatory
cytokines, have been proposed as sensitive biomarkers for
assessing TA activity, even in the absence of an increase in
CRP. PTX3 was the most reliable single marker,*'** but these

data require confirmatory studies. Recent studies indicate
that IL-6 is the best biomarker associated with TA activity.*

TA and renal arteries

Visceral arterial involvement is reported in 11%—-68% of the
TA patients, usually in the form of steno-occlusive lesion.
The renal arteries are frequently involved, usually with reno-
vascular hypertension. The incidence is from 24% to 68%.
The renal artery involvement is often bilateral and frequently
ostial and proximal, usually with coexistent stenosis of
the perirenal aorta; conversely, renovascular dilatative and
aneurysmal lesions are rare. Recently, magnetic resonance
imaging and computed tomography (CT), noninvasive tech-
niques, have been used for the detection of active disease
and to demonstrate mural involvement. These mural changes
correlate with TA activity and with clinical remission. The
complexity of pathologic changes in the aortic and renal wall
makes surgical revascularization technically difficult. Endo-
vascular reconstruction is rarely performed; the aneurysms
often involve the perirenal aortic wall and the visceral arter-
ies; therefore, the endovascular reconstruction is impossible.
There are few reports about the use of drug-eluting stent in
TA renal artery stenosis. Agarwal et al reported a chronic
total occlusion of renal artery in a 17-year-old girl with
TA, treated with a drug-eluting stent. The authors reported
a full renal reperfusion, improvement in arterial pressure,
and patency of the stent over 9 months after the procedure.*
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Hecht et al reported about a 12-year-old girl with TA, treated
with a balloon angioplasty of the both renal arteries with a
paclitaxel-eluting balloon, achieving the elimination of the
renal artery stenosis.* The drug-eluting technology is a good
option but needs more studies over the time.

Takayasu’s arteritis and kidney involvement

Kidney vascular involvement in TA is frequent and worsens
the progression of the disease. Glomerular or tubular—inter-
stitial damage in TA is a rare, chronic, slowly progressive
complication, and acute renal dysfunction is even rarer. The
glomerular disease is exceptional. Only few clinical reports
are currently available about the glomerular changes asso-
ciated with TA. Mesangial proliferation is the predominant
histological picture.***’ In 2007, de Pablo et al retrospec-
tively analyzed the renal biopsies in 25 autopsy cases of TA.
They detected 10 cases with diffuse mesangial proliferative
glomerulonephritis (GN), four cases with other forms of
GN (focal segmental glomerulosclerosis, global and focal
glomerulosclerosis, segmental necrotizing GN, and amy-
loidosis), and 11 cases with nonspecific changes.* In 2014,
Koda et al described a case of membranous nephropathy
in a 54-year-old man with nephrotic syndrome and a not-
previously-diagnosed TA.* TA commonly involves the
renal arteries. Stenosis and occlusion are the most reported
abnormalities in renal arteries in TA; renovascular hyper-
tension and ischemic nephropathy are the most common
clinical manifestations. In a retrospectively study of a US
cohort of 126 TA subjects in the period of 1984-2009, renal
artery changes were detected in 24 of 41 patients (58%) with
new-onset hypertension.*® In Asiatic countries, especially
in China, Korea, and India, TA is the most frequent cause
of pediatric renal artery stenosis.>! The prevalence of renal
artery involvement among TA subjects varies from 11.5% to
62%; it is higher in Asian populations than in populations of
North America, Northern Europe, and Africa.*

Surgical interventions in Takayasu’s arteritis

Over the last decades, significant improvements have been
made in the surgical interventions in TA; however, after
endovascular procedures and stent insertion, restenosis rates
are higher. The most common TA changes treated are arterial
stenoses/occlusions, aortic regurgitation, and aneurysms. The
principal indications are uncontrolled renovascular hyperten-
sion, aortic coarctation, and ischemic heart or symptomatic
cerebrovascular diseases.” During the active phase of the dis-
ease, both endovascular interventions and surgical procedures
should be avoided because the biological inflammation at the

time of intervention increases the complication rate. Patients
with clinically inactive disease and treated with effective
periprocedural immunosuppressant therapy have significantly
improved outcomes. There are no guidelines about the choice
between open surgery and endovascular approaches, and the
efficacy of surgical management has not yet been established
because the course and prognosis vary widely according to
the affected artery.>* Among 411 Chinese TA patients in the
period of 19902014, the bypass surgery was the most fre-
quent surgical intervention for TA-related lesions (54 of 411,
13.1%), followed by percutaneous transluminal angioplasty
(PTA; 25 0of 411, 6.1%) for renal artery stenosis or occlusion,
22 (5.4%) PTA for stenosis or occlusion in other arteries, 35
(8.5%) stent implantation for stenosis, and 11 (2.7%) other
operations for TA-related lesions.> Disease progression and
need for subsequent reintervention in subjects surgically
treated for TA are frequent occurrences in those who require
revascularization for end-organ ischemia.*

Medical therapy

Conventional immunosuppressant therapy

The difficulty of early disease recognition and the lack of
standard and reliable parameters reflecting disease activ-
ity make TA a difficult disease to deal with. Although the
life expectancy of TA patients was estimated to be low, the
introduction of glucocorticosteroids (GCs) and immunosup-
pressive therapy has strongly improved the prognosis. There
is evidence that long-term corticosteroid therapy contributes
to the improvement of the angiographic findings. However,
up to now, no randomized controlled trials have evaluated
medical therapy in TA, and the reported results of different
treatments differ widely. GCs represent the first-line therapy
of TA, but ~50% of all TA subjects have chronic active disease
and the GC therapy alone does not provide sustained remis-
sions. These patients relapse upon GC dose tapering or GC
therapy discontinuation. For TA patients resistant to GCs,
immunosuppressive drugs (cyclophosphamide, methotrexate
[MTX], azathioprine, and mycophenolate mofetil) are usu-
ally added to GCs to induce disease remission, to prevent the
development of new angiographic arterial changes, and to
spare GCs. The rates of remission induction in TA patients
for MTX, azathioprine, and mycophenolate mofetil in the
period of 1994-2007 were reported to be 81.0%, 76.7%,
and 90.0%, respectively, but there is no randomized study
comparing the efficacy of different immunosuppressive drugs
in the treatment of TA.>° However, relapses remain frequent
despite the use of adjunctive immunosuppressive therapies,
and the treatment of refractory TA remains an unresolved
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clinical issue. In the period of 2000-2007, six Turkish TA
patients with an age range of 12—17 years were treated with
cyclophosphamide induction and corticosteroids followed by
MTX. The authors reported that this treatment was an effec-
tive and safe treatment for childhood TA.?” In the period of
2003-2007, 10 Japanese patients with TA resistant to GCs
(five after at least one immunosuppressive drug and five as
first immunosuppressive therapy) were treated with mycophe-
nolate mofetil for an average of 23.3 months; in nine patients,
the clinical activity disappeared with significant tapering of
the prednisone dose.™

New therapeutic options

TNF-o antagonists and leflunomide are new options in sub-
jects resistant to conventional immunosuppressive treatments.
In 2013, nine Russian women with TA refractory to standard
immunosuppressant drugs were treated with TNF inhibitors.
The treatment (eight patients with infliximab and one with
adalimumab) resulted in complete remission in five patients
and incomplete remission in three patients with tapering of
prednisone to <10 mg daily in all patients. The treatment was
safe and well-tolerated (except for allergic reactions after infu-
sions of infliximab in one patient). Four patients developed
relapse of vasculitis when the dosing interval of infliximab
was increased to 6—8 weeks.?' A nationwide French study ret-
rospectively analyzed the long-term outcome (median follow-
up of 24 months, range 2-95 months) of biologically targeted
treatments in the period of 2001-2013; 49 TA subjects
resistant to conventional therapy were treated with TNF-o
antagonists (infliximab, etanercept, and adalimumab; 80% of
treatments) and tocilizumab (TCZ; 20%). According to the
authors, TNF-a antagonists and TCZ led to remission with
93% improvement (ie, complete and partial responders) at 12
months, and 75% of patients being complete responders, with
a relatively good safety profile. TNF-o. antagonists and TCZ
seemed to have equivalent efficacy and tolerance.” In 2016,
among 12 Brazilian TA patients, treated with leflunomide, five
had a sustained remission and continued leflunomide therapy,
while seven had to change to another therapy due to failure
to prevent relapses in six patients and toxicity in one patient.
The mean follow-up time was 43.0+£7.6 months.®® Accord-
ing to the authors, leflunomide induces remission in active
TA similarly to TNF antagonists but seems to be inferior to
biological agents in preventing disease relapses in TA. TCZ
and rituximab have been shown to lead to improved disease
activity in small numbers of TA, including refractory to anti-
TNF treatment. In 2012, four Italian patients with active LVV
(two with GCA and two with TA), treated with TCZ, showed a

satisfactory clinical and laboratory response, with significant
improvements in PET/CT findings, without serious adverse
events.®! In 2017, a single-center prospective study analyzed
the efficacy and safety of TCZ in 16 Chinese TA patients (15
patients with previous conventional immune suppressants);
three patients withdrew TCZ after one infusion due to unbear-
able neck pain; the other 13 patients were treated for a median
of 13 (7-20) months with reduction of ESR, CRP, and mural
thickness of common carotid artery and subclavian artery.®
The favorable outcome of B-cell depletion therapy through
rituximab treatment in refractory TA was reported by Hoyer in
2012 (three subjects) and Caltran et al in 2014 (two subjects).®
The authors suggested that B cells and plasmablasts/plasma
cells may represent novel targets for effective therapies for TA.
In 2010, de Souza et al retrospectively analyzed 30 Brazilian
TA patients treated with antiplatelet therapy (median aspirin
daily 200 mg in 29 patients and ticlopidine in one patient).
The authors reported that antiplatelet drugs had a protective
effect against ischemic events without bleeding complica-
tions. There was no significant difference concerning the
use of anticoagulant drugs, prednisone, immunosuppressive
treatments, or anti-TNF-a agents between subjects with or
without ischemic events.®

Prognosis

There are few reports about the TA long-term prognosis.
In the past century, relevant morbidity and mortality were
seen worldwide in young patients.***° Up to date, the disease
usually has a long-term indolent course, and acute events
(ischemic heart, symptomatic cerebrovascular diseases, or
sudden visual loss) are uncommon and variably observed in
different populations. In a Japanese population, a decrease
in the mortality of TA patients has been reported, in the
period of 2000-2010. In France in a population of different
ethnicity, the survival rates were reported: 100% and 95.0%,
respectively, at 5 years and 10 years in whites, 100% at both 5
years and 10 years in blacks, and only 67.4% at both 5 years
and 10 years in North African patients. The authors suggested
major prognostic differences according to ethnicity.

Conclusion

Although there is often a delay in the diagnosis of TA, due
to different presentation and nonspecific symptoms, the
development of noninvasive diagnostic imaging tools, ear-
lier diagnosis, and more effective medical treatments have
improved the long-term prognosis of TA in the last decades.
However, the TA activity assessment is often difficult since
there is no effective outcome measure reflecting significant
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ongoing arterial wall inflammation. To date, there is a grow-

ing need for TA biomarkers.
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