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for the management of Takayasu’s arteritis
David Saadoun1*, Alessandra Bura‑Riviere2, Chloé Comarmond1, Marc Lambert3, Alban Redheuil4, 
Tristan Mirault5* and Collaborators 

Abstract 

The aim of this National Diagnostic and Care Protocol (PNDS) is to explain to the professionals involved the current 
optimal diagnosis and therapeutic management and care approach for a patient with Takayasu’s arteritis. Its purpose 
is to optimize and harmonize the management and follow‑up of this rare disease throughout the country. It also 
identifies pharmaceutical specialties used in an indication not provided for in the Marketing Authorization, as well as 
the specialties, products or services necessary for the care of patients but not usually paid for or reimbursed.

© The Author(s) 2021. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/. The Creative Commons Public Domain Dedication waiver (http:// creat iveco 
mmons. org/ publi cdoma in/ zero/1. 0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.

Summary for the attending physician
This summary was developed from the National Diag-
nostic and Care Protocol (PNDS) - Takayasu’s Arteritis, 
available on the website of the French National Health 
Authority https:// www. has- sante. fr/.

Takayasu’s arteritis is vasculitis of the large arte-
rial trunks. This disease occurs before the age of 50 and 
mainly affects women from the Mediterranean area, 
Southeast Asia and the Middle East, and it can in rare 
cases begin at the pediatric age. This inflammatory vas-
cular disease is most often located in the aorta and its 
cervical, visceral and lower limb branches. It is compli-
cated by aneurysms or arterial stenosis.

Diagnosis of Takayasu’s arteritis should be clinically 
suspected in the presence of neck pain along the path of 
the carotid arteries, lack of pulses in the upper limbs, vas-
cular murmurs, claudication of the upper or lower limbs 
in a young subject. Indirectly, a diagnosis of Takayasu’s 
arteritis can be considered in view of unusual manifes-
tations, such as high blood pressure in a young subject, 
a change in the overall condition, episcleritis, erythema 
nodosum. The inflammatory syndrome is common in the 

early onset of the disease and should be investigated by 
the C-reactive protein (CRP) assay and the fibrinogen 
level or sedimentation rate, which will later be used to 
monitor the activity of the disease being treated.

The diagnosis of Takayasu’s arteritis is based on a 
series of data including age, gender, clinical history, and 
imaging that evidences damage to the aorta and/or its 
branches with circumferential thickening of the arterial 
wall, stenosis, and sometimes aneurysmal dilation, often 
multifocal, and the opinion of a doctor who is an expert 
on Takayasu’s arteritis.

Oral corticosteroid therapy is the standard treatment 
for Takayasu’s arteritis. It is introduced at the initial dose 
of 0.5 to 1 mg/kg/day of oral prednisone in an adult. 
Subsequently, the corticosteroid therapy is gradually 
reduced under clinical, biological, and imaging supervi-
sion, at best by alternating consultations with the gen-
eral practitioner and the vascular doctor, internist or 
rheumatologist with expertise in this disease. The goals 
for reducing prednisone are to reach a dose of less than 
20 mg/day (0.5 mg/kg/day in children) at the end of the 
third month, and less than 0.1 mg/kg/day (0.25 mg/kg/
day in children) at the end of the sixth month. Discon-
tinuing the general corticosteroid therapy should be con-
sidered after 24 months of treatment, making sure that 
there is no secondary adrenal insufficiency. Comorbidi-
ties, especially those that would suggest poor tolerance of 
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the corticosteroid therapy, should be investigated. Meas-
ures related to the corticosteroid therapy, especially pre-
venting osteoporosis, should also be implemented, at a 
minimum through vitamin D and calcium supplements. 
Seasonal pneumococcal and flu vaccinations are recom-
mended. Metabolic tolerance of the treatment, particu-
larly in terms of weight and glycemia, must be evaluated. 
Prescribing antiaggregant doses of aspirin (75–300 mg/
day, 3–5 mg/kg/day in children, not to exceed 75 mg/day) 
should be considered for patients, if there is no contrain-
dication. High blood pressure should be checked and an 
antihypertensive treatment should be initiated as soon 
as necessary (blood pressure should be monitored in the 
limb where it is highest to avoid adapting the treatment 
to underestimated pressure values downstream of arte-
rial stenosis).

Regular clinical, biological and imaging monitoring is 
necessary for patient follow-up, especially to assess the 
response to the treatment, diagnose relapses and recur-
rences, manage adverse effects of the corticosteroid ther-
apy and detect delayed vascular complications. Experts 
suggest putting immunosuppressants (i.e.methotrexate) 
systematically on as the first line for the purpose of 
reducing the use of steroids. The immunosuppressants 
for which there is the most data are methotrexate. Bio-
therapies have also been shown to be effective in these 
situations, including anti-TNF-alpha (infliximab, adali-
mumab, etanercept) and anti-IL6 (tocilizumab). In cases 
of absolute intolerance to the corticosteroid therapy or 
difficulties withdrawing from the corticosteroid therapy, 
taking immunosuppressants, including methotrexate, 
should be discussed with a doctor who is an expert in 
Takayasu’s arteritis.

All health professionals and patients should be 
informed about the existence of patient associations.

1 Introduction
1.1 Terminology and classification
Takayasu’s arteritis is an anatomo-clinical condition that is 
part of the vasculitis group. Other terminology used in the 
past is pulseless disease or aortic arch syndrome. Takayasu’s 
arteritis is a type of vasculitis affecting the large-caliber ves-
sels, including the aorta and its main branches (subclavian, 
carotid, vertebral, renal, digestive and iliac arteries), but 
also the coronary and pulmonary arteries. The damage may 
be segmental or spread to the entire thoracic and abdomi-
nal aorta and its branches. Within the vasculitis of the large 
vessels of the Chapel Hill classification, Takayasu’s arteri-
tis differs from giant cell arteritis, which affects older sub-
jects. There is no other primary vasculitis of large vessels in 
children.

1.2 Epidemiology
Originally described in Japan, Takayasu’s arteritis is ubiq-
uitous, but is observed with greater frequency in Asia. 
The annual incidence is estimated between 2 and 3 cases 
per million inhabitants, and in France between 1.2 and 2.6 
cases/million/year. Due to its rarity and its chronic nature, 
the prevalence of Takayasu’s arteritis is difficult to assess. 
Estimated at 40 cases per million inhabitants in Japan, it is 
more like 4.7 per million people in the United Kingdom. 
In most cases, Takayasu’s arteritis affects young women. 
The third decade of life is the period when the incidence 
of occurrence is highest. The age of onset of the disease 
is between 20 and 40 years but remains difficult to assess. 
However, Takayasu’s arteritis mainly affects people under 
the age of 50. Women are the most affected, with a variable 
female-to-male ratio of 8/1 in Japan, 5.9/1 in Mexico, 4.8/1 
in France and 1.2/1 in India.

In children, female predominance is probably not as 
clear as in adults. The median age of onset is about 10 
years, although there are exceptional cases described 
before the age of 5 years. Ethnicity has not been spe-
cifically studied, the main series being Western—but it 
seems a predominance of populations of Asian origin is 
observed.

2 Goals of the national diagnostic and care 
protocol
2.1 Objectives
This PNDS can be used as a reference for the attending 
physician (a doctor indicated by the patient to the Primary 
Health Insurance Fund) in consultation with the special-
ist doctor, especially when establishing the care protocol 
jointly with the consulting doctor and the patient, in the 
case of a request for exemption from the copayment due to 
an off-list condition.

However, the PNDS cannot consider all the specific 
cases, all the comorbidities or complications, all the 
therapeutic peculiarities, all the hospital care protocols, 
etc. It cannot claim to be exhaustive regarding the possi-
ble management approaches, nor can it replace the indi-
vidual responsibility of the physician vis-à-vis his patient. 
The protocol does, however, describe the reference treat-
ment for a patient with Takayasu’s arteritis. It needs to be 
updated based on new validated data.

2.2 Work method
This PNDS was drawn up using the "Method of drawing up 
a national protocol for the diagnosis and care of rare dis-
eases" published by the French National Health Author-
ity (HAS) in 2012 (technical guide available on the HAS 
website: www. has- sante. fr). We identified all publications 
of interest in PubMed with the term "Takayasu" in the title 
in English or French until 2020. These recommendations 

http://www.has-sante.fr
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are mostly based on retrospective studies, few prospective 
studies and experts opinions.

3 Diagnosis and initial assessment
3.1 Objectives

• To know how to recognize the symptoms suggestive 
of Takayasu’s arteritis early on.

• To be given the means to confirm Takayasu’s arteritis 
and quickly rule out differential diagnoses.

• To look for and anticipate possible complications 
from Takayasu’s arteritis.

3.2 Professionals involved (and coordination terms)
The attending physician or outside pediatrician may be 
led to bring up the initial diagnosis of Takayasu’s arteri-
tis, causing him to quickly refer his patient suspected of 
having Takayasu’s arteritis to a specialized center. Many 
other adult or child specialists may suspect Takayasu’s 
arteritis: cardiologists, radiologists, vascular physicians, 
internists, rheumatologists and ophthalmologists Confir-
mation of the diagnosis is ideally coordinated by a spe-
cialist physician with expertise in Takayasu’s arteritis, 
usually a vascular doctor or an internist.

3.3 Diagnosis
Box 1. 

Key points (diagnosis)
The diagnosis of Takayasu’s arteritis is brought up in a subject 

(most often female) under the age of 50, in the presence of 
characteristic imaging* of the large arteries and in the absence of 
arguments for another vascular cause.

The presence of clinical signs whose association is characteristic 
and/or inflammatory biological parameters may reinforce the 
diagnosis but may not exist and are not a prerequisite for making 
the diagnosis.

*PET,, angio‑CT, angio‑MRI or a Doppler ultrasound.

3.3.1 Circumstances of discovery
The diagnosis may be made in a symptomatic patient 
under 50 years of age with general signs or ischemic 
symptoms with stress or high blood pressure. But it may 
also be a fortuitous discovery in the face of an absence 
of pulses or vascular murmurs on the clinical examina-
tion, or an arterial parietal thickening of the aorta or its 
branches, sometimes combined with arterial stenosis or 
aneurysms on the imaging tests. Finally, certain inflam-
matory pathologies are associated with Takayasu’s arteri-
tis: inflammatory diseases of the digestive tract (Crohn’s 
disease and ulcerative colitis), spondyloarthropathy 
and more rarely sarcoidosis. These may exist prior to 
Takayasu’s arteritis; it is therefore sometimes when 

following up on these pathologies that Takayasu’s arteri-
tis is diagnosed.
Box 2. 

Diagnostic circumstances
Takayasu’s disease should be considered if there are one or more 

of the following symptoms in a patient (particularly a woman) 
under the age of 50:

Clinical history:
Claudication of an upper limb
Absence of a pulse of an upper limb
Blood pressure asymmetry
Renovascular hypertension
Cervical murmur or subclavian murmur
Pain along a vascular path, especially carotid
Imaging:
Aortitis
Ostial coronaritis (proximal coronary stenosis)
Parietal thickening of the supra‑aortic trunks

3.3.2 Clinical manifestations
The circumstances for discovering the disease can be 
very different. In some patients, the diagnosis is made 
during the so-called "pre-occlusive" phase or the "sys-
temic" phase. This phase combines general non-specific 
signs with fever, arthralgia, myalgia, skin signs (erythema 
nodosum, pyoderma gangrenosum), carotidodynia, and 
sometimes episcleritis.

In practice, the systemic phase often goes unnoticed, is 
absent or is found only retrospectively by questioning, or 
finally, concomitant with the occlusive phase.

The diagnosis is most often made during the "vascular 
phase", which is the result of arterial lesions (stenosis, 
obliterations, aneurysms) seated on the aortic arch, on 
the thoraco-abdominal aorta or their branches. It is often 
present from the onset when the patient comes in for 
symptoms related to stenosis or arterial occlusion. In this 
case, the way it is revealed depends on the area impaired.

3.3.2.1 Involvement of  the  aortic arch and  supra‑aortic 
trunks Axillo-subclavian involvement (typically post-
vertebral) can cause upper limb claudication but is often 
asymptomatic, revealed by blood pressure asymmetry, an 
absence of pulses, a subclavicular murmur or Raynaud’s 
phenomenon. The presence of a vertebral-subclavian steal 
may be found.

Carotid artery involvement, which occurs in between 
10 and 30% of the cases upon diagnosis, can be mani-
fested as neck pain along the path of the carotid arter-
ies, called carotidodynia. The absence of a carotid pulse 
or murmur upon auscultation may be found during the 
clinical examination.

Symptoms resulting from these arterial impairments 
are most often non-focal: dizziness, lipothymia, syncope, 
temporary blurred or dark vision in both eyes. They are 
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the result of a transient low cerebral flow, occurring espe-
cially when getting up. Headaches are common, whether 
or not they meet the criteria of a migraine without aura; 
in particular, they could be secondary to a compensating 
high blood flow in the outer carotid area. Brain infarc-
tions are rare, even when several arteries to the brain are 
affected. They can be the result of either arterial steno-
sis from Takayasu’s disease, or an indirect etiology such 
as atrial fibrillation with hypertensive heart disease, a 
lacuna or deep hemorrhage related to high blood pres-
sure, or secondary atheromatous stenosis, and warrant a 
complete etiological investigation.

Ischemic retinopathy secondary to a decrease in reti-
nal systolic pressure may be seen, as well as hypertensive 
retinopathy. It may be revealed by transient black spots 
in one eye triggered by orthostatism or intense ambient 
brightness.

3.3.2.2 Involvement of  the  thoraco‑abdominal aorta 
and  the  renal arteries Intermittent claudication of 
the lower limbs may reveal the coexistence of stenosis 
and dilations or an aneurysm of the thoracic aorta or 
the abdominal aorta, which are very suggestive of the 
disease, especially when the vascular wall is thickened. 
Damage to the digestive vessels, celiac trunk and mes-
enteric arteries is quite common, but the occurrence of 
mesenteric angina is rare. Finally, renal artery stenosis, 
which is common, may lead to renovascular hyperten-
sion.

3.3.2.3 Involvement of the lung vasculature Pulmonary 
artery involvement occurs in about 50% of the cases. 
Most often asymptomatic, pulmonary arterial manifes-
tations may be varied: chest pain, cough, dyspnea, and 
more rarely hemoptysis or pulmonary arterial hyperten-
sion with right heart failure.

3.3.2.4 Cardiac involvement Clinical myocardial 
involvement is rare, but non-specific perfusion abnor-
malities without related coronary involvement are fre-
quently observed on a thallium scintigraphy (84%), as 
are delayed enhancements after injection of gadolinium 
(26%) on the MRI.

Coronary involvement affects 5–15% of the patients, 
mainly related to ostial stenosis combined with aortitis 
and most often manifested as angina.

Valvular involvement affects 2 out of 5 patients, mainly 
due to aortic insufficiency related to dilation of the aortic 
ring and the ascending aorta. Aortic insufficiency is a fac-
tor for a poor prognosis and needs to be corrected if the 
leak is significant. However, aortic insufficiency should 
be reassessed after controlling the high blood pres-
sure. Finally, in the case of aortic pseudo-coarctation by 

stenosis of the descending or abdominal thoracic aorta, 
it will be treated first before the indication of an aortic 
valve replacement.

Hypertrophic heart disease or even left heart failure 
with renovascular arterial hypertension may occur.

3.3.2.5 Hypertension It is very common in Takayasu’s 
arteritis. It can be due to various etiologies: renal arte-
rial impairment, aortic pseudo-coarctation and parietal 
rigidity secondary to the vascular impairment, increase 
in pulse pressure in cases of aortic valve insufficiency. 
Blood pressure numbers are frequently underestimated 
in the case of bilateral subclavian impairment: in this 
case, it is essential to monitor the systolic blood pres-
sure by measuring the ankles, and the same blood pres-
sure objectives will be retained.

3.3.2.6 Dermatological impairment The dermatologi-
cal manifestations often correlated with flare-ups of the 
disease are mainly pyoderma gangrenosum and erythema 
nodosum, which are found in about 10% of cases. Skin 
signs are non-specific and may also be related to inflam-
matory pathologies related to Takayasu’s arteritis: inflam-
matory diseases of the digestive tract (Crohn’s disease and 
ulcerative rectocolitis), spondyloarthropathy and, more 
rarely, sarcoidosis.

3.3.2.7 Pediatric clinical characteristics It is predomi-
nant in females but this is less clear than in adults. Chil-
dren have more aortic and kidney impairment, explaining 
the frequency of high blood pressure, estimated at around 
75% (benchmark definition of the National Health Insti-
tute). Digestive complaints, headaches, malaise and fever 
are also common. Skin and eye impairment and adenopa-
thies are rarely seen. The absence of pulses and claudica-
tion of a limb appear to be found less often than in adults. 
Conversely, joint and muscle pain, as well as weight loss, 
appear to be more noted than in adults.

3.3.3 Biological signs
There is no specific diagnostic biological marker or spe-
cific antibody of Takayasu’s disease. Inflammatory syn-
drome is confirmed by an increase in C-reactive protein 
(CRP), fibrinogen, 2-globulin, haptoglobin, orosomucoid 
and/or the erythrocyte sedimentation rate (ESR). The 
inflammatory syndrome is erratic, and its absence does 
not necessarily signify the absence of activity of the dis-
ease. The search for antinuclear factors or rheumatoid 
factors is negative in the absence of associated collagen 
disease. The presence of anti-endothelial cell antibod-
ies has been reported but is not specific. Pentraxin 3 
has been described as a marker of disease activity. CRP 
belongs to the family of pentraxins, but is synthesized 
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by the liver, unlike pentraxin-3, which is produced by 
immune cells and cells of the arterial wall. However, pen-
traxin 3 is not determined in the clinical routine.

In pediatric series, the parameters most often noted as 
being high are the ESR and then CRP, the use of which 
as a reflection of activity also remains uncertain. Chronic 
inflammation is more often combined with anemia and 
thrombocytosis in children than in adolescents.

3.3.4 Imaging of the aorta and its branches (Fig. 1a, b)
The purpose of the images of the aorta and its branches 
is:

1. The search for morphological impairment of the 
aorta and/or its branches suggestive of aortitis (arte-

rial parietal thickening and remodeling, stenosis, 
aneurysm).

2. The detection of arterial parietal inflammatory activ-
ity.

Arterial imaging plays a major role in the positive 
diagnosis of the disease and the ongoing follow-up. The 
search for involvement of the aorta and its branches is 
carried out by the arterial Doppler ultrasound, angio-CT 
or angio-MRI. Whole-body arteriography, mentioned 
in the 1990 American College of Rheumatology classifi-
cation criteria, is no longer used for diagnosing and fol-
lowing up on patients. A positron emission tomography 
or PET scan has been proposed to study arterial parietal 
inflammatory activity.

Arteriography Doppler ultrasound Angio-CT Angio-MRI PET SCAN

Stenosis +++ +++ (local) +++ ++ -

Thickness of the wall - +++ (local) +++ ++ -

Aneurysm +++ +++ (local) +++ +++ -

Vascular wall 
inflamma�on

- + (with contrast 
product)

++ ++ +++ *

Flow + +++ (local) - +++ -

BBeenneeffiittss  ooff  tthhee  DDoopppplleerr  uullttrraassoouunndd  
• Availability
• Evaluation of the degree of stenosis
• Subclavian and axillary arteries
• Trans-cranial Doppler
• Abdominal aorta
• Renal arteries
• Iliac arteries

DDoopppplleerr  uullttrraassoouunndd  lliimmiittss  
• Operator-dependent
• Ultrasound-accessible arteries
• Not the aortic arch
• Not the descending thoracic aorta
• Not the distal segment of the 

visceral arteries

DIAGNOSIS

Vascular Doppler Ultrasound
Angio-CT or Angio-MRI (preferred 

because of no raditation)

• Morphology
• Flow

No vascular symptom
Signs of vasculitis (parietal 

thickening, stenosis, 
aneurysm

MRI flow imaging for poorly 
assessed stenosis

• Severity of the stenosis

• Severity 
• Extension
• Damage to target organ
• Contrast uptake
• Edema

• Hypermetabolism

PET-CT, if inflammatory activity 
is poorly determined

Follow-up: 6 to 12 months
• Doppler ultrasound for localized lesions
• Angio-CT or Angio-MRI (+/- PET-CT

a

b

Fig. 1 a Imaging during Takayasu’s arteritis. *More sensitive on the initial diagnosis. Angio‑CT and angio‑MRI of the thoracic aorta and abdominal 
aorta, and angio‑CT and angio‑MRI of the supraortic trunks (SAT). b Role of tests in the diagnosis and follow‑up of Takayasu’s arteritis.
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The vascular Doppler ultrasound shows a typical hypo-
echoic perivascular halo and measures the thickness of 
the carotid and axillary walls with good sensitivity. This 
type of imaging does not determine disease activity and 
is less sensitive than cross-sectional imaging (angio-
CT, angio-MRI) for inflammatory lesions of the visceral 
arteries, in the absence of hemodynamic stenosis. Its use 
is also limited by the inaccessibility of certain vessels such 
as the thoracic aorta and pulmonary arteries. Evaluation 
of the inflammatory activity of Takayasu’s arteritis by the 
use of ultrasound contrast product has been illustrated 
but has yet to be validated.

An angio-CT and angio-MRI are worthwhile when 
they show parietal thickening or when they allow view-
ing of arterial stenosis and aneurysms. The advantage of 
the angio-CT is an excellent isotropic spatial resolution 
covering the entire arterial tree and great accessibil-
ity. The angio-CT will be synchronized to the heart rate 
with arterial phase and delayed phase, making it pos-
sible to evaluate the parietal contrast uptake. Aortitis is 
characterized by aortic, thoracic or abdominal parietal 

thickening, circumferential and regular in appearance, 
greater than or equal to 2–3 mm, sometimes being 
enhanced after injection. The advantage of the angio-
MRI (including magnetic resonance angiography and 
dedicated MRI sequences) is the absence of any radiation 
or iodized contrast product, as well as the possibility, in 
addition to the morphological study, of detecting signs 
of vascular inflammation such as parietal edema using 
T1-weighted imaging with and without an injection 
of gadolinium as well as in T2 imaging with fat satura-
tion. Its non-radiating nature makes the MRI particularly 
appropriate for following up on young patients. How-
ever, although the role of this technique in the diagnostic 
assessment of vascular lesions is established, the assess-
ment of the inflammatory activity of Takayasu’s arteritis 
has been demonstrated but has yet to be validated. A 
PET with FDG is a technique that aims at a more direct 
approach to the degree of vascular inflammation by esti-
mating increased consumption of radioactive glucose in 
the inflammatory cell infiltrate of the arterial wall. The 
most commonly used setting for a PET scan with FDG is 

Table 1 ACR Criteria (1990) for the diagnosis of Takayasu’s arteritis

Age of onset ≤ 40 years

Claudication of the extremities: discomfort or muscle fatigue upon effort of at least one extremity, especially the upper limbs

Decrease of at least one brachial pulse
Asymmetry of at least 10 mm Hg of the

humeral systolic pressure

Murmur upon auscultation on a subclavian artery or on the abdominal aorta

Angiographic abnormalities (angio‑CT and/or angio‑MRI are the imaging modalities currently used): narrowing or occlusion on the aorta, its 
branches or the proximal arteries of the limbs, segmentalor focal, not related to the atherosclerosis or fibromuscular dysplasia

Table 2 Ishikawa criteria (1988) modified by Sharma (1996) for the diagnosis of Takayasu’s arteritis

Major criteria

1. Stenosis or occlusion of the middle portion of the left subclavian artery on the arteriography

2. Stenosis or occlusion of the middle portion of the right subclavian artery on the arteriography

3. Characteristic symptoms lasting at least one month: claudication, absence of a pulse or blood pressure asymmetry, fever, cervicalgia, amaurosis, 
visual disorders, syncope, dyspnea, palpitations.

Minor criteria

1. SR > 20 mm/h

2. Sensitivity of carotid arteries to palpation

3. High blood pressure: humeral pressure—140/90 mmHg, or popliteal pressure—160/90 mmHg

4. Aortic insufficiency or annuloaortic ectasia

5. Pulmonary arterial impairment

6. Stenosis or occlusion of the middle portion of the left carotid artery on the arteriography

7. Stenosis or occlusion of the distal third of the brachiocephalic artery trunk on the arteriography

8. Impairment of the descending thoracic aorta on the arteriography

9. Impairment of the abdominal aorta on the arteriography

10. Coronary heart injury before the age of 30, in the absence of dyslipidemia or diabetes

A diagnosis of Takayasu’s arteritis is highly likely if: ≥ 2 major criteria or 1 major criterion and ≥ 2 minor criteria or ≥ 4 minor criteria
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a visual analysis, comparing the degree of aortic uptake 
to that of the liver, which categorizes the examination 
into three grades (grade 1: lower uptake than the liver; 
grade 2: aortic uptake equal to that of the liver; grade 
3: aortic uptake greater than that of the liver). Vascular 
hypermetabolism on the PET does not necessarily deter-
mine an active disease. The lack of uptake does not rule 
out a progression of the disease. This examination is part 
of a group of arguments to assess the activity of the dis-
ease but is not sufficient by itself to modify the therapeu-
tic approach.

The sensitivity and specificity of these imaging tech-
niques for the study of inflammatory activity remain to 
be determined by comparative studies on larger cohorts.

In the pediatric forms, no comparative data are avail-
able to date; some pediatric studies highlight the value 
of the angio-MRI (less radiation than the angio-CT) 
and the Doppler ultrasound for renal and carotid arter-
ies—the radiation issue being major as to the oncogenic 
risk. Abdominal impairment more or less related to other 
topographies is the most common.

3.3.4.1 Anatomopathological examination The histo-
logical examination cannot be systematic, due to the site 
of the vascular impairment, but it can be performed in 
case of a procedure required for arterial revascularization. 
It involves a predominantly medial-adventitial giant-cell 
panarteritis. In the acute phase, the predominant abnor-
malities of the adventitia are an inflammatory infiltrate, 
replaced by fibrosing lesions and arterial calcifications 
in the chronic phase, active lesions and fibrosis possibly 
occurring simultaneously.

3.3.5 Diagnostic principles and classification criteria
The diagnosis of Takayasu’s arteritis is made on a group 
of clinical, biological, radiological and sometimes histo-
logical elements.

Classification criteria exist, the most commonly used 
being the American College of Rheumatology (ACR) cri-
teria and the Ishikawa criteria modified by Sharma. The 
ACR criteria take into account primarily arterial involve-
ment and the characteristic aspect on imaging, ruling out 
other possible causes of stenosis and/or thrombosis. The 
ACR criteria have a sensitivity of 90.5% and a specificity 
of 97.8% but have not been reviewed in view of new vas-
cular imaging techniques. (Table 1)

Ishikawa’s criteria of 1988 modified by Sharma et al. in 
1996 incorporate vascular and systemic signs, also con-
sidering the presence of stenosis or vascular occlusion on 
the arteriography. (Table 2)

In general, a diagnosis of Takayasu’s arteritis is made in 
a subject under 50 years of age, if there is a characteristic 
radiological impairment of the large caliber arteries and 

there are no arguments for another vascular cause. The 
presence of characteristic clinical signs and/or inflam-
matory biological parameters may reinforce the diagno-
sis, but they may be absent and are not a prerequisite for 
making the diagnosis.

In children, European consensus criteria validated on 
an international cohort were drawn up and published 
in 2010—PRINTO/EULAR/PreS—with a sensitivity of 
100%, a specificity of 99.9%. The diagnosis of pediatric 
Takayasu’s arteritis is made for a case beginning at 18 
years of age and less with:

• An angiographic abnormality (angio-CT or angio-
MRI or arteriography) of the aorta or its main 
branches or pulmonary branches; type of aneurysm/
dilation, stenosis, occlusion, parietal, segmental or 
focal thickening; with no argument for fibromuscular 
dysplasia or any other vascular cause;

• + 1/5 criteria including;
• Absence, lowering or asymmetry of the arterial pulse; 

claudication of a member upon effort;
• Blood pressure differential > 10 mm Hg;
• Vascular murmur of the large vessels, audible or pal-

pable;
• HIGH blood pressure—95th percentile for size;
• SR > 20 mm or CRP > the laboratory’s range.

3.4 Differential diagnoses
For typical forms of Takayasu’s arteritis, the question 
of an alternative diagnosis hardly comes up. In other 
cases, differential diagnoses of Takayasu’s arteritis are as 
numerous as the presentation is

A differential diagnosis with giant cell arteritis (for-
merly known as Horton’s disease) may be difficult, 
especially if inflammatory arterial lesions are found in a 
person over 50 years of age. Age is not a sufficient dis-
criminating factor, because arterial lesions related to 
Takayasu’s arteritis may go unnoticed in a young patient 
and be discovered if the disease progresses, there is a sys-
tematic assessment or there are consequences of arterial 
lesions several years after the onset of the disease. Signs 
of cephalic arteritis (headaches, scalp abnormalities) and 
characteristic abnormalities present upon performance 
of a temporal artery biopsy are more discriminating ele-
ments suggestive of giant cell arteritis. In contrast to TA, 
subclavian and axillary diseases seem to cluster symmet-
rically in GCA. Compared with GCA, the carotid, renal 
and mesenteric arteries are more frequently affected in 
TA.

Other etiologies of aortitis must be systematically 
brought up and discarded. An infectious origin (mainly 
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related to tuberculosis, syphilis, or in better defined 
clinical pictures staphylococcus, streptococcus and sal-
monella) will be brought up depending on the clinical 
context and with an appropriate biological assessment. 
Other inflammatory and/or autoimmune pathologies, 
such as Behcet’s disease, Cogan’s syndrome, relapsing 
polychondritis, rheumatoid arthritis or granulomatosis 
with polyangiitis, will be brought up if there are charac-
teristic clinical signs and/or specific autoimmune mark-
ers. Other non-inflammatory vascular pathologies such 
as atheroma, genetic vascular diseases (Marfan syndrome 
and related syndromes, Loeys-Dietz syndrome, Williams-
Beuren syndrome, vascular Ehlers-Danlos syndrome), 
post-radiation arteritis and fibromuscular dysplasia, will 
be eliminated on personal and family histories and the 
patient’s clinical and radiological characteristics. Periaor-
titis (Erdheim Chester disease, IgG4 disease, perianeu-
rysmal retroperitoneal fibrosis ...) can also be suggested.

In pediatrics, in addition to the diagnoses cited 
above, there may be diagnostic confusion in the types 
of Takayasu’s arteritis extended to the roots of the mid-
dle vessels with Kawasaki disease (coronary impair-
ment) and polyarteritis nodosa (mesenteric and kidney 
impairment).

3.5 Assessment of the disease activity
There are no reliable criteria for the progression of 
Takayasu’s arteritis, and there are no specific biological 
markers, such as the presence of specific antibodies. The 
usual autoimmune assessment is negative. The biologi-
cal signs are related to an inflammatory syndrome, which 
results in an increase in the inflammatory parameters: 
ESR, CRP, fibrinogen, orosomucoid, haptoglobin. An 
inflammatory syndrome, however, remains an imperfect 
reflection of the activity of the underlying disease, an 
active disease being possible in the absence of an inflam-
matory syndrome in approximately 30% of the patients. 
Conversely, an inflammatory syndrome can be observed 
in about 30% of the patients without angiographic pro-
gression. Other biological markers have been studied, 
such as the levels of various cytokines, higher levels of 
RANTES, TNF-α and IL-6 being detected in cases of 
active disease, and other markers, such as pentraxin 3 or 
BAFF, are also high in cases of active disease, but these 
markers are not routinely achievable.

Some criteria for Takayasu’s arteritis activity have been 
defined based on the prospective follow-up of a series of 
60 patients from the National Institute of Health (NIH). 
They are based on the recent onset or aggravation of at 
least 2 of the following 4 criteria:

• Signs of ischemia or vascular inflammation.
• Systemic symptoms not attributable to other events.

• Angiographic abnormalities.
• An increase in inflammation markers (ESR, CRP, 

fibrinogen, orosomucoid, haptoglobin).

In this study, 88% of the patients with a clinically active 
disease saw the onset of new arterial impairment. More 
recently, a Turkish team tried to validate an activity score 
of Takayasu’s arteritis (Disease Extent Index-Takayasu). 
The Indian teams use another score, the ITAK, the con-
cordance of which seems very close to the NIH activity 
score. Some tests to follow up on Takayasu’s arteritis by 
positron emission tomography have been performed, 
but the sensitivity and specificity of this imaging are not 
yet known. MRI was also proposed because of its abil-
ity to identify parietal edema, but anatomopathological 
and clinical-biological correlations have not yet been 
established. The activity criteria defined by the NIH are 
currently the most used in practice to determine and 
monitor the activity of the disease.

3.6 Progression and prognosis
The progression is quite variable. Despite current treat-
ments, about 50% of the patients relapse or develop a 
vascular complication within 10 years of the diagno-
sis of Takayasu’s disease. Vascular lesions may progress 
in a completely silent way. The assessment of the activ-
ity of Takayasu’s arteritis meets clinical, biological and 
imaging criteria. Remission is defined as the absence of 
new symptoms, the absence of an inflammatory syn-
drome and the absence of any radiological modification. 
Sustained remission should be achieved with an objec-
tive of prednisone of < 0.1 mg/kg/d. In a recent French 
study, after a median follow-up of 6.1 years, relapses were 
observed in 43% of the cases, vascular complications in 
38% of the cases and deaths in 5% of the cases. The rates 
of event-free survival at 5 and 10 years, of relapse-free 
survival and survival without complications were 48.2% 
and 36.4%, 58.6% and 47.7% and 69.9% and 53.7%, respec-
tively. Being male, high CRP and carotidynia were associ-
ated with the risk of a relapse. The gradual progression 
of the disease, thoracic aorta impairment and retinopathy 
were associated with the risk of vascular complications.

The prognosis for survival of Takayasu’s arteritis is 
generally good. However, Takayasu’s arteritis is associ-
ated with increased mortality. Survival at 15 years is 85% 
and at 20 years 75% in previous studies dating back to 
the 1980’s. The standardized mortality rate (SMR) was 
3.0 compared to the general population of the same age. 
Early identification of patients with poor prognosis fac-
tors could help prevent these deaths.

The prognosis after a stroke has not been specifically 
studied, but strokes are regularly cited as a cause of 
death in published series. Cardiomyopathy due to aortic 
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insufficiency, hypertension or coronary artery disease or 
combinations is an important cause of morbi-mortality 
in these patients.

In early pediatric Takayasu’s arteritis, there is little 
evidence for determining a 5-year mortality rate, which 
seems to fluctuate between 0 and 40%. It is that much 
higher if the onset is early (5 years) and the disease is 
active. Gender, ethnicity, delay in the diagnosis and 
nature of the impairments do not seem to impact the 
prognosis. The rate of remission seems to improve with 
the use of biotherapies (a study reporting remission in 
2 years in 80% of patients). Adult TA may have a better 
prognosis than children in a Brazilian study. Typical com-
plications related to high blood pressure are common.

4 Therapeutic management
Box 3. 

Key points (treatment)
The treatment of the conventional approach is prednisone at a 

dose of 0.5 to 1 mg/kg/d (maximum dosage of 70 mg/day) in the 
inflammatory phase.

The goal is to control the activity of the disease while gradually 
reducing the doses of prednisone.

When we reach 5 to 10 mg/d of prednisone, a frequently adopted 
approach is a reduction of prednisone by 1 mg per month, and 
the final halt in the corticosteroid therapy must be systematically 
attempted.

Experts suggest putting immunosuppressants (i.e.methotrexate) 
systematically on as the first line for the purpose of reducing the 
use of steroids.

The immunosuppressants for which there is the most data are 
methotrexate. Biotherapies have also been shown to be effective 
in these situations, including anti‑TNF‑alpha (infliximab, adali‑
mumab, etanercept) and anti‑IL6 (tocilizumab).

4.1 Objectives
To date, there has been no therapeutic consensus con-
cerning Takayasu’s arteritis. Most of the data comes from 
retrospective series and small cohorts of patients. The 
treatment of Takayasu’s arteritis is based on the medical 
treatment, which aims to treat the inflammatory aspect 
of the disease, and in some cases on revascularization by 
angioplasty or surgery.

4.2 Professionals involved (and coordination 
arrangements)
The treatment is ideally coordinated by the special-
ist doctor with expertise in Takayasu’s arteritis, usually 
a vascular doctor or an internist. Other professionals 
may be involved, such as cardiologists or nephrologists 
in cases of renovascular hypertension, gastroenterolo-
gists in case of associated inflammatory bowel disease; 
rheumatologists for associated spondyloarthropathy or 

corticosteroid-induced fractures from osteoporosis, oph-
thalmologists for specific eye impairment, pulmonolo-
gists for PAH, radiologists and vascular surgeons in the 
event a revascularization procedure is considered.

4.3 Search for contraindications to the treatment
The treatment of Takayasu’s arteritis involves specific 
drugs for curative purposes and also takes into account 
the treatments (preventive or curative) for complications.
Box 4. 

Therapeutic management
Objectives:
Limit vascular complications and revascularizations and control 

vascular inflammation
Avoid relapses
Limit the side effects of the corticosteroid therapy
Controlthe frequently associated high blood pressure
Measures to be implemented in all cases:
Management of cardiovascular risk factors, particularly high blood 

pressure
Anti‑platelet antiaggregant drug (in the absence of a contraindica‑

tion)
Statin: often used in this context in primary prevention in spite of a 

lack of data in the literature
Updated vaccine schedule—pneumococcal vaccination and 

seasonal flu shot
Specific treatment:
Only in the inflammatory phase and/or in case of progression
Corticosteroid therapy: prednisone 0.5 to 1 mg/kg/day as a first‑

line therapy

Corticosteroid therapy started at 0.5 mg/kg
Weight 
(kg)

≥ 70 60 to 70 50 to 60 40 to 50*

Prednisone at mg/day
D1 to D14 35 30 25 20
M1 17.5 15 12.5 10
M3 10 7.5 7.5 7.5
M6 ≤ 0.1 mg/kg
M12 5

Corticosteroid therapy started at 1 mg/kg
Weight 
(kg)

≥ 70 60 to 70 50 to 60 40 to 50*

Prednisone at mg/day
D1 to D14 70 60 50 40
M1 35 30 25 20
M3 20 17.5 15 12.5
M6 ≤ 0.1 mg/kg
M12 5

Fig. 2 General regime of corticosteroid therapy approach (started 
at 0.5 or 1 mg/kg/day) for a patient with uncomplicated Takayasu’s 
arteritis with no relapse. *For low‑weight pediatric patients, refer to 
the pediatric reference or competence centers.
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4.3.1 Means: available drugs
In the inflammatory phase of the disease, oral corticos-
teroid therapy is the specific reference treatment for 
Takayasu’s arteritis. The drug usually prescribed is pred-
nisone. All other specific treatments for Takayasu’s arteri-
tis are prescribed in combination with the corticosteroid 
therapy: immunosuppressants (methotrexate, azathio-
prine, mycophenolate mofetil) and targeted biotherapies 
(anti-TNF, anti-IL6). Experts suggest putting methotrex-
ate systematically on as the first line for the purpose of 
reducing the use of steroids.

Adjuvant treatments, such as methotrexate or targeted 
biotherapies (anti-TNF, anti-IL6), are the main immuno-
suppressants used.

4.3.2 Therapeutic principles and means
4.3.2.1 Corticosteroid therapy Corticosteroid therapy is 
recommended in active forms of the disease. The dosage 
of prednisone generally prescribed in the initial treatment 
ranges from 0.5 (mild forms with limited arterial impair-
ment) to 0.7–1 mg/kg/day (without exceeding 70 mg/day) 
in more severe forms (vital organ damage, multiple and/
or progressive arterial lesions, renovascular hypertension, 
vascular kidney failure, coronaritis, ischemia of a limb, 
cerebral infarction related to arteritis of the supra-aortic 
trunks, symptomatic intestinal ischemia, aortic insuf-
ficiency). The administration of a corticosteroid bolus 

(methylprednisolone) is not indicated except in severe 
life-threatening forms.

The initial dose is usually maintained for 2–4 weeks. 
The reduction phase can begin as soon as the clinical 
signs and biological inflammatory syndrome have signifi-
cantly improved. During this reduction phase, the sug-
gested objectives of the prednisone dose to be reached 
are 15–20 mg/day in the 3rd month, and ≤ 0.1 mg/kg/day 
in the 6th month from the start of treatment (Fig. 2).

When we reach 5 mg/d of prednisone 5 mg/day a fre-
quently adopted approach is a reduction of prednisone by 
1 mg per month and/or to perform a synacthen test., and 
the final halt in the corticosteroid therapy must be sys-
tematically attempted.

The purpose of cautiously decreasing prednisone is 
twofold: on the one hand, to identify a possible effec-
tive minimum dose of corticosteroids to keep Takayasu’s 
arteritis in remission and, on the other hand, to allow 
the adrenal secretion to recover so as to ensure adequate 
secretion of endogenous cortisone. Usually, an attempt to 
discontinue corticosteroid treatment is considered after 
24 months of quiescent disease.

Corticosteroid therapy is effective when the diagnosis 
of the disease is made early, in the pre-occlusive phase. 
Corticosteroid therapy alone can achieve remission in 
25–50% of the cases. Relapses during the reduction of 
corticosteroids are described in 30–40% of the cases. In 

Active Disease

Form with life-threatening prognosis 
at stake?

YES NO

Combined biotherapy from the onset 
(infliximab or tocilizumab)

Steroid therapy +/-
immunosuppressant

Ac�ve disease or steroid dependence? *

YES

YES

YES

NO

NO

NO

Prednisone alone?

Adding an immunosuppressant

Introducing or changing the biotherapy

Steroid therapy +/-
immunosuppressant

Replacement or biotherapy

Active disease or steroid dependence?

Continuation of the treatment

Fig. 3 Specific treatment procedure for Takayasu’s arteritis
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the NIH prospective series bearing on 60 patients, 48 had 
signs of disease activity and received corticosteroid ther-
apy (prednisone 1 mg/kg/day). Out of these 48 patients, 
25 (52%) went into remission. Sixteen (64%) patients 
relapsed and were treated again with corticosteroids, 
with a favorable response in half of the cases. Long-term 
corticosteroid therapy can be harmful in this pathology 
especially because of the cardiovascular complications 
it can cause. According to the series, 20–50% of patients 
develop side effects related to corticosteroid therapy, 
including cataracts, peripheral edema, myopathy, frac-
ture, infection and diabetes.

In pediatrics, the oral dose of prednisone is similar to 
that described for adults. The indication of boluses of 
methylprednisolone—more readily at a dose of 15 mg/kg 
over 3 days—is broader than in adults, to be discussed for 
those forms active at diagnosis and/or which risk becom-
ing so. We especially emphasize the adverse impact of 
long-term steroids on growth; this has been confirmed 
elsewhere in an English series. The psychological impact 
of secondary Cushing’s syndrome may lead to staying out 
of school and poor adherence to the treatments. Osteo-
porosis and the risk of aseptic necrosis of the femoral 
head also exist in children. These issues, combined with 
the increased medium- and long-term risk of complica-
tions or even death from the disease, are all reasons for 
discussing from the outset a treatment that attempts to 
limit the use of corticosteroids.

The pediatric dose is usually 1–2 mg/kg/day in the ini-
tial treatment, to be discussed on a case-by-case basis, 
depending on the child’s weight and the context.

4.3.2.2 Methotrexate Most experts recommended the 
use of methotrexate as the first line for the purpose of 
reducing the use of steroids (Fig.  3). The use of metho-
trexate in this indication appears to be worthwhile, but 
this treatment has only been evaluated in open studies 
and on low numbers of subjects. Methotrexate is gener-
ally prescribed at doses of 0.3 mg/kg/week. The addition 
of methotrexate to corticosteroids makes remission possi-
ble in 50–80% of corticosteroid resistance or dependence 
cases. In a pilot study of 16 patients with cortico-resistant 
Takayasu’s arteritis, 13 out of 16 (81%) went into remis-
sion. Relapses occurred in 44% of the cases (7 out of 13 
patients). After an average follow-up of 18 months, 50% of 
the patients remained in prolonged remission. The period 
for continuing the immunosuppressant treatment is not 
clearly defined in Takayasu’s arteritis. Methotrexate is 
teratogenic (Teratogenic Agent Reference Center (www. 
lecrat. fr) (neural tube closure abnormalities), and there-
fore contra-indicated during pregnancy or while breast-
feeding.

In children, methotrexate is the most commonly used 
corticosteroid-reducing treatment—its use is published 
in about 50 patients, with efficacy that cannot be directly 
assessed. The published doses range from 10 to 15 mg/
m2/week—usually no more than 20 mg/week for a total 
period of 18 to 24 months. The use of the subcutaneous 
form helps to limit digestive side effects like nausea and 
optimizes adherence—checked by a nurse or the parent 
performing the injection. The tolerance seems good; only 
one study emphasizes the occurrence of 4 cases of can-
didiasis, including one person hospitalized, in children 
otherwise on long-term oral prednisone.

4.3.2.3 Azathioprine and purinethol Azathioprine (2–3 
mg/kg/day, maximum 150 mg/day) in combination with 
corticosteroids in 65 patients, making possible a clinical 
remission, as well as an absence of arterial progression 
for a 12-month follow-up period. By contrast, there was 
no improvement in the pre-existing radiological lesions 
when taking azathioprine. In the case of digestive intoler-
ance of azathioprine, purinethol (1–2 mg/kg/day) can be 
tried.

In children, azathioprine is also used, to a lesser extent 
than methotrexate, so as to reduce the use of corticoster-
oids. It is used at a dose of 2 mg/kg/day.

4.3.2.4 Mycophenolate mofetil Among 10 patients 
treated with mycophenolate mofetil (2 g/day), clinical 
remission and a reduction in the use of corticosteroids 
were obtained in all the patients. In another study, 21 
patients treated with mycophenolate mofetil had a clinical 
improvement and a reduction in the use of corticosteroids 
for a median follow-up period of 9.6 months.

The use of cyclophosphamide reported in older pub-
lications is no longer routinely used with the advent of 
biotherapies.

4.3.2.5 Anti‑TNF alpha The value of biotherapies has 
been evaluated primarily in retrospective open studies in 
patients resistant to conventional immunosuppressants 
or corticosteroid-dependent.

TNF-α antagonists, mainly infliximab, have been evalu-
ated in several open series. Clinical response rates (com-
plete or partial) of about 80% and the steroid-sparing 
effect in these patients, most often having had several 
lines of immunosuppressants, seem to indicate that these 
agents are effective.

These results are corroborated by 5 pediatric series, one 
of which reported a benefit from the use of biotherapies 
in terms of remission without a relapse when treated for 2 
years. The one most used is still infliximab, with about 20 
published cases (described dose of 5–6 mg/kg in variable 
regimens at weeks 0–2–4–8, then every 8 weeks or weeks 

http://www.lecrat.fr
http://www.lecrat.fr
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0–2–4 and then every 4 weeks), with a 66% response. 
The other anti-TNFα less used is adalimumab (described 
dose of 40 mg/2 weeks in people > 30 kg or 24 mg/m2 
for people < 30 kg). Their tolerance seems good—which 
often makes them preferred over cyclophosphamide. It 
may also be noted that the indication of anti-TNFα’s is 
more appropriate if spondyloarthritis or an inflammatory 
bowel disease is combined with arteritis.

The experience gained in the severe forms with biologi-
cal treatments mainly involves the IV route. A prelimi-
nary experiment exists with some biological treatments 
via the subcutaneous route.

4.3.2.6 Tocilizumab Several retrospective open series 
have shown the effectiveness of tocilizumab, an anti-IL6R, 
in terms of clinical-biological remission and a steroid-
sparing effect.

Comparison of TNFα antagonists to tocilizumab 
showed similar results in terms of clinical responses (61% 
and 70% at 6 months), with a similar frequency of vascu-
lar complications during follow-up, as well as survival at 
3 years with no relapse, of 91% and 85.7%, respectively. 
During the follow-up, 21% of the side effects were noted 
in 49 treated patients, half of whom required discon-
tinuation of the biotherapy. The frequency of complica-
tions was no different between TNFα antagonists and 
tocilizumab. In the same study, a comparison to con-
ventional immunosuppressants appeared to favor bio-
therapies (TNFα antagonists and tocilizumab) in terms 
of survival with no relapse and no events; subject to the 
biases related to the retrospective analysis. It should be 
noted, however, that the radiological assessment, in 
particular, the effect of biotherapies on existing lesions 
and the emergence of new arterial locations, is usually 
not thoroughly analyzed. A randomized trial evaluating 
the efficacy of tocilizumab versus placebo in refractory 
Takayasu’s disease was recently published by a Japanese 
team (TAKT study). The time until the relapse was the 
main assessment criterion, and 18 patients were included 
in each treatment arm. The results of this study suggest 
a beneficial effect in favor of tocilizumab, although the 
main primary endpoint was not achieved in an intention-
to-treat analysis.

About 10 reported cases of children treated effectively 
with tocilizumab with a good tolerance profile, make this 
treatment a second or third line to consider in the refrac-
tory forms. This was described at a dose of 8 mg/kg/ for 
2–4 weeks (knowing that in children under 30 kg, the 
usual doses of tocilizumab can go up 10–12 mg/kg every 
2–4 weeks).

In severe forms of TA most reports with biological 
treatments mainly involves the IV route but the SC route 
can be administered as in other diseases.

4.3.3 Treatment of relapses and high‑level corticosteroid 
dependent forms
Complete withdrawal from the corticosteroid therapy is 
not always easily achieved. A progressive clinical-biolog-
ical relapse of Takayasu’s arteritis previously in remission 
by the treatment occurs in at least 40% of the cases.

In principle, relapses or recurrences are diagnosed 
based on the reappearance or concomitant aggravation of 
the clinical and/or radiological symptoms of Takayasu’s 
arteritis and the biological inflammatory syndrome.

The main issue is knowing to whom and when to pre-
scribe the adjuvant treatment.

4.4 Related treatments, education on the therapy, lifestyle 
changes (on a case‑by‑case basis) and other treatments
4.4.1 Vascular treatments
The risk of cardiovascular events should be assessed 
individually, and risk factors should be checked. In this 
way, a SCORE (www. heart score. org) type of scale can 
help integrate all the risk factors (age, gender, body mass 
index, waist and hip circumference, use of tobacco, cho-
lesterol, blood pressure, diabetes, physical activity) and 
provide a better assessment of the overall cardiovascular 
risk. This stratification results in lifestyle, psychosocial 
and drug adaptations based on the goals to be achieved. 
Cardiovascular screening tests are to be discussed on a 
case-by-case basis with a cardiovascular disease special-
ist in a comprehensive stratification strategy of the car-
diovascular risk.

4.4.2 Platelet antiaggregants and  anticoagulants The 
rationale for prescribing an antiaggregant treatment for 
patients diagnosed with Takayasu’s arteritis is weak.

In this context of uncertainty, it seems reasonable to 
restrict the prescription of an antiaggregant dose of aspi-
rin (75–300 mg/day) to Takayasu’s arteritis with severe 
stenosis impairment. In children, the dose of aspirin is 
3–5 mg/kg (no more than 75 mg/day); its usage varies 
between 30–60%.

Routinely prescribing an anticoagulant therapy is not 
recommended.

4.4.2.1 Statins The preventive impact of statins on the 
occurrence of cardiovascular complications has not been 
specifically demonstrated for Takayasu’s arteritis.

There is a complex interaction between inflammatory 
diseases and the development of atherosclerosis. Spe-
cific features related to inflammation and the nature of 
inflammatory disease lead to early atherosclerosis and an 
increased risk of atherosclerotic cardiovascular disease. 
Thus, it has been suggested that the cardiovascular risk 
determined based on conventional risk factors present in 
an individual be multiplied by 1.5. However, the presence 

http://www.heartscore.org
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of an inflammatory disease is not in itself a sufficient 
indication to routinely prescribe a statin. There are also 
no specific LDL-cholesterol targets in the case of inflam-
matory disease or targets lower than those recommended 
for individuals without inflammatory disease. The tar-
gets are as described below according to the ESC 2019 
guidelines.

For patients with a low CV risk (<1% cardiovascular 
mortality at 10 years (SCORE scale)), the goal of LDL-
cholesterol is to be less than 3 mmol/L (or 1.16 g/L), 
with dietary intervention before starting a treatment for 
LDL-c between 3 and 4.9 mmol/L, and the immediate 
introduction of a statin in addition to dietary interven-
tion for all LDL-cholesterol > 4.9 mmol/L (or 1.9 g/L).

For patients with a moderate CV risk (1–5% cardiovas-
cular mortality at 10 years), the goal of LDL-cholesterol is 
to be less than 2.6 mmol/L (or 1 g/L).

For patients with a high CV risk (5–10% cardiovascular 
mortality at 10 years), the goal of LDL-cholesterol is to be 
less than 1.8 mmol/L (or 0.7 g/L).

For patients with a very high CV risk (≥10% cardiovas-
cular mortality at 10 years), the goal of LDL-cholesterol 
is to be less than 1.4 mmol/L (or 0.55 g/L). It is also the 
target recommended for all patients on secondary car-
diovascular prevention and any patient with severe kid-
ney failure (glomerular filtration rate less than 30 mL/
min/1.73m2).

The hypolipidemics to be prescribed are first-line 
statins with increased doses in order to reach the target, 
and/or the addition of ezetimibe as the second line.

4.4.2.2 Other vascular protection measures In the case 
of structural damage to the aorta, the arterial pressure 
should be monitored according to the current guidelines 
for aortic aneurysms. Smoking is a risk factor for com-
plications of aortitis, and all patients must stop smoking. 
The data currently available are not strong enough to rec-
ommend routinely prescribing an angiotensin-converting 
enzyme inhibitor (or an angiotensin II receptor antago-
nist) to patients newly diagnosed with Takayasu’s arteritis.

However, close attention should be paid to screen for 
high blood pressure and monitor high blood pressure 
that is being treated. The guidelines for managing high 
blood pressure do not change within the context of man-
aging Takayasu’s arteritis. The necessary means should 
be ambulatory blood pressure measurements (ABPM) or 
self-measurements, and not just clinical measurements 
in a doctor’s office. Finally, blood pressure measurements 
at the ankles are often necessary both in screening and 
in follow-up due to frequent damage to the subclavian 
arteries which will lower the blood pressure numbers 
measured at the humerus. According to the ESH/ESC 

2018 guidelines, high blood pressure occurs when blood 
pressure values are greater than 140 mmHg of systolic 
pressure or 90 mmHg of diastolic pressure.

The pressure targets for patients under 65 years of age 
are between 120 and 129 mmHg for systolic pressure and 
less than 80 mmHg for diastolic pressure. The pressure 
targets for patients 65 years of age and older are between 
130 and 139 mmHg for systolic pressure and less than 80 
mmHg for diastolic pressure.

A combination of two anti-hypertensive treatments is 
to be preferred when a treatment for high blood pressure 
is started. Combined treatments to be taken at one time 
are to be preferred. The combination of ACE inhibitors 
or ARA2 (angiotensin receptor antagonists 2) with a cal-
cium channel blocker or a thiazide diuretic are to be pre-
ferred after ruling out renal artery stenosis.

The treatment of high blood pressure in children 
should target the size-appropriate standards published by 
the NIH (BP—95th percentile).

(http:// pedia trics. aappu blica tions. org/ conte nt/ pedia 
trics/ 140/3/ e2017 1904. full. pdf ).

4.4.3 Prevention of cortisonic osteoporosis
The importance of preventing cortisonic osteoporosis 
is often underestimated. Prevention aims to limit the 
risk of fracture in patients taking long-term corticos-
teroid therapy (≥7.5 mg/day of a prednisone equivalent 
for 3 months). Some French guidelines were issued in 
2014; they consider the case of non-menopausal women 
and men under 50 years of age, the main population 
concerned with Takayasu’s arteritis but for whom the 
approach to be taken in the prevention of cortisonic oste-
oporosis is less obvious than for an older population.

4.4.3.1 Initial assessment of the fracture risk 

• Bone densitometry (DXA) is recommended for 
patients starting prolonged corticosteroid ther-
apy (≥7.5 mg/day of a prednisone equivalent for 3 
months).

• Sub-clinical fractures should be screened by X-rays 
of the spine in case of a loss of height of ≥ 4 cm com-
pared to the height at 20 years of age, loss of height of 
≥ 2 cm during follow-up, if there is spinal pain, or in 
children.

• The use of the FRAX® score (determination of the 
fracture risk within 10 years) is not validated in non-
menopausal women or men under 50 years of age.

• The measurement of bone turnover markers is of no 
importance.

http://pediatrics.aappublications.org/content/pediatrics/140/3/e20171904.full.pdf
http://pediatrics.aappublications.org/content/pediatrics/140/3/e20171904.full.pdf
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4.4.3.2 General measures 

• Prescribe the minimum effective corticosteroid dose.
• Encourage adequate daily calcium intake, preferably 

through diet; routinely prescribing calcium is not 
recommended.

• Measure the level of 25-OH vitamin D and keep it 
above 30 ng/mL.

• Encourage physical activity.
• Smoking must be discontinued.
• Avoid excessive alcohol consumption.

4.4.3.3 Specific treatment for osteoporosis In non-meno-
pausal women and men under 50, the risk of a fracture is 
less, and the use of specific treatments becomes difficult 
due to the lack of data from the literature on the efficacy of 
these treatments in this population and on the risk asso-
ciated with the use of bisphosphonates in women in the 
event of a subsequent pregnancy.

This prescription should only be considered if fragility 
fractures (including subclinical vertebral fractures) are 
found.

In all cases, the treatment decision should be made 
after an individual assessment (underlying pathology, 
dose and duration of the corticosteroid therapy, results 
of the DXA) and should be subject to a specialized 
consultation.

In this population, bisphosphonates are used outside of 
the marketing authorisation. They should be combined 
with effective contraception in women and pregnancy 
should not be started within 6 months after they are dis-
continued (risedronate preferred in young women). Teri-
paratide can be used within the context of its marketing 
authorisation.

4.4.3.4 Follow‑up 

• Any use of a specific treatment for osteoporosis 
beyond 2 years must be reassessed by a specialist.

• Annual monitoring of DXA is recommended for the 
first 2 years of treatment and when it is discontinued, 
at a minimum.

• Subclinical fractures should be screened by X-rays of 
the spine in the case of loss of height of ≥ 2 cm dur-
ing follow-up or if there is spinal pain.

• The measurement of bone turnover markers is of no 
interest.

• Discontinuing a specific treatment must be subject to 
an assessment of the benefit/risk ratio on a case-by-
case basis (specialized consultation).

4.4.4 Other measures related to corticosteroid therapy
A corticosteroid therapy increases the risk of infection 
and can lead to latent infections that should be prevented 
by vaccination or prophylactic anti-infective treatments.

The vaccines recommended for patients treated with 
immunosuppressants, biotherapy and/or corticosteroid 
therapy for a chronic autoimmune or inflammatory dis-
ease are the vaccinations of the immunization schedule 
in effect. In addition, vaccinations against the flu and 
invasive pneumococcal infections are specifically recom-
mended; vaccination against papillomavirus is suggested 
for adolescent girls, and even as young as 9 years of age.

It is recommended that vaccinations be updated as 
early as possible during the autoimmune disease, prior to 
the start of the immunosuppressant treatment if possible, 
especially for live attenuated vaccines (yellow fever, vari-
cella zoster, measles, mumps, rubella).

Live attenuated vaccines are theoretically contrain-
dicated in subjects receiving an immunosuppres-
sant therapy, biotherapy and/or a corticosteroid at an 
immuno-suppressive dose. However, some live attenu-
ated vaccines, particularly against measles (usually mea-
sles-mumps-rubella vaccine) or chickenpox, appear to be 
well tolerated in patients on an immunosuppressant ther-
apy, including biological treatments. In a non-immunized 
patient, particularly in the context of an epidemic, the 
benefit/risk balance should be discussed on a case-by-
case basis, even when the immunosuppressant treatment 
cannot be interrupted.

Vaccination against invasive pneumococcal infec-
tions should be done with the 13-valent polysaccharide 
conjugate vaccine in an age-appropriate regimen, fol-
lowed at least 2 months later by the administration of the 
23-valent polysaccharide non-conjugate vaccine (if age > 
2 years).

The diphtheria-tetanus-poliomyelitis booster must be 
given in compliance with the recommendations for the 
general population. Moreover, vaccination of those in the 
social circle of these patients, including health care work-
ers, constitutes a major element of protection.

Recent contact with a person with tuberculosis, a his-
tory of untreated and spontaneously cured TB, an intra-
dermal reaction to tuberculin of ≥ 10 mm in the absence 
of a BCG vaccination, or a positive Quantiferon® test 
should lead to consideration of the treatment of latent 
tuberculosis in conjunction with the introduction of the 
corticosteroid therapy. If rifampicin is prescribed, cor-
ticosteroid doses should be increased by about 30% to 
counteract the enzymatic induction effect of rifampicin.

Hyperinfection strongyloidiasis or malignant stron-
gyloidiasis should be prevented by an anti-parasitic 
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eradicator treatment at the time of the introduction of 
the corticosteroid therapy in any patient who has been in 
an endemic area (tropical or subtropical regions, south-
ern Europe).

Prevention of the secondary metabolic effects of corti-
costeroid therapy prescribed for a prolonged time (other 
than osteoporosis) is another major component for pre-
scribing corticosteroids. Cortico-induced diabetes is 
common and should be screened for as soon as the cor-
ticosteroid therapy is started. The intervention of a dieti-
cian should be routinely proposed for implementing a 
diet adapted to carbohydrate intake, but also to prevent 
weight gain or sodium and fluid retention through advice 
on caloric and sodium intake. For the prevention of cor-
ticosteroid-induced myopathy, it is recommended that 
patients perform regular physical activity (fast walking 
30–45 min a day), or even to do muscle-strengthening 
physiotherapy sessions in case of proven amyotrophy.

Resorting to a psychiatrist’s advice may be helpful for 
patients with a psychiatric history in order to assess the 
risk of psychiatric decompensation when on the corticos-
teroid therapy.

4.4.5 Therapeutic education
The therapeutic patient education (TPE) is care insepara-
ble from the management of a chronic disease. TPE is a 
key component of overall patient care. This multidiscipli-
nary approach has been defined by WHO:

"TPE is designed to help patients acquire or maintain 
the skills they need to best manage their lives with a 
chronic disease.

It is an integral and permanent part of the patient’s 
care; it includes organized activities, including psycho-
social support, designed to make patients aware and 
informed about their illness, care, hospital organization 
and procedures, and behaviors related to health and the 
disease. The purpose of it is to help them (and their fami-
lies) understand their illness and their treatment, work 
together and take on their responsibilities for their own 
care in order to help them maintain and improve their 
quality of life.

Oral or written information and advice on prevention 
may be provided by a health professional on a variety 
of occasions, but they are not the same as therapeutic 
patient education.”

"The educational approach is participatory and 
centered on the person and not simply transmitting 
knowledge or skills."
"This is a partnership relationship between the 

patient, their social circle and the health care team 
whose purpose is to help the patient to take care of 
him/herself."

Thus, TPE gives patients the opportunity to partici-
pate in an individualized and controlled health trajectory 
involving a therapeutic standard proposed by the health-
care team and that of the patient resulting from his/her 
representations and projects.

There are different ways for health professionals to help 
their therapeutic education projects. In particular, ref-
erence and competence centers, as well as rare disease 
health networks in particular, are dedicated to providing 
information. Patient associations and websites can pro-
vide useful information.

There is currently no therapeutic patient education 
program dedicated to Takayasu’s arteritis validated by 
an ARS [regional health agency]. However, patients with 
Takayasu’s arteritis may be included in programs for 
patients with chronic diseases treated with long-term 
corticosteroid therapy and/or biotherapy.

It appears necessary in this population to suggest an 
interview with a dietician at the time of a Takayasu’s arte-
ritis diagnosis and the implementation of corticosteroid 
therapy in order to adapt the diet in a personalized way, 
if necessary. Caregivers caring for these patients should 
inform them and their caregivers of the importance of 
regular corticosteroid therapy, the risk of suddenly dis-
continuing it and warning signs suggesting a relapse or 
complications from Takayasu’s arteritis.

4.4.6 Socio‑professional, academic and renewable long‑term 
condition aspects
The socio-professional or academic impact of the disease 
may be significant. Professional reclassification or a dis-
ability pension may be necessary. Leave is often essential 
during the first 6 months of treatment in case of an adju-
vant treatment with corticosteroid therapy.

In case of progression towards multiple disabilities, 
it may be necessary to provide daily life arrangements 
(home, vehicle, professional reclassification ...) and to pay 
special attention when filling out the medical portion of 
the application files with the MDPH.

For school children, it is strongly recommended that an 
IEP (Individualized Education Program) be established 
with the school principal.

Due to the duration of the conventional initial treat-
ment (at least 24 months on average) and the prolonged 
risk of relapse that requires long-term monitoring, the 
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designation of a Long-Term Condition may be assigned 
for a renewable 5-year period.

4.4.7 Use of patient associations
All health professionals and patients should be informed 
by their physician of the existence of patient associations, 
referral and/or competence centers, institutional web-
sites and Orphanet (see List of useful links for healthcare 
professionals and patients).

These associations contribute to better overall manage-
ment of the disease by promoting cooperation between 
patients, patient associations, caregivers and medical, 
social and administrative institutions.

4.5 Revascularization treatments
Vascular complications are the main source of morbid-
ity-mortality during Takayasu’s arteritis. Management of 
these vascular complications is similar to that of common 
atherosclerosis lesions. The important thing is to avoid 
intervention on arterial lesions during the inflammatory 
period, the risk of restenosis being particularly high and 
potentially multiplied by 7 in this context. This risk of 
restenosis was 32% in another study, and more common 
in patients on corticosteroids alone compared to those on 
an a combined immunosuppressant.

Regular monitoring is necessary to detect the appear-
ance of new arterial lesions, as well as complications such 
as stenosis, thrombosis or aneurysms. There is no con-
sensus on the procedures and pace of this monitoring, 
and it must take into account the control of the disease, 
the existence and location of arterial complications, the 
age of the patient and the techniques available at each 
site. Treatment for revascularization of a symptomatic 
stenosing lesion should be subject to a multidisciplinary 
discussion by a trained team.
Box 5. 

Situations requiring discussion of a revascularizationor intervention
To the extent that it is possible, when there is no inflammatory 

phase
Stenosis of the renal arteries with drug‑resistant renovascular 

hypertension
Symptomatic arterial stenosis with permanent downstream 

ischemia
Aneurysm (depending on its location and size)
Indications of revascularization should be routinely discussed with 

an expert center.

5 Follow‑up
Takayasu’s arteritis is a chronic disease that develops 
through vascular inflammatory flare-ups of which the 
healing phase most often results in a stenosing lesion of 

an arterial trunk. Therefore, it requires special follow-up, 
because nearly 50% of the patients will experience at least 
one relapse during the course of the disease.

The follow-up involves ensuring the correct therapeu-
tic response to the clinical and biological manifestations 
of the disease during relapses and cataloging residual 
lesions (stenosing or aneurysmal) confirmed as estab-
lished within 3 to 6 months following appropriate thera-
peutic management.

5.1 Objectives
In general, the follow-up will be based on the following 6 
points:

• Ensuring proper control of the disease activity and 
detecting and treating possible relapses of Takayasu’s 
arteritis

• Ensuring the treatment is reduced in patients whose 
disease activity is controlled

• Checking tolerance of the treatment
• Detecting early and delayed complications of the dis-

ease or its treatments
• Early detection and treatment of the after-effects 

related to Takayasu’s arteritis or its treatments
• Providing the therapeutic patient education

The main objective is to prevent the occurrence of 
vascular inflammatory flare-ups of Takayasu’s arteritis, 
in order to avoid the hemodynamic consequences of a 
healing process which may be stenosing (claudication, 
ischemia, necrosis) or more rarely aneurysmal (embo-
lization, thrombosis). The ideal is to prevent the inflam-
matory flare-up whose first morphological signs may 
precede the clinical signs.

Pediatric follow-up of Takayasu’s arteritis contains the 
following features:compliance

• Education workshops devoted to children and par-
ents.

• Adaptation and information regarding the school 
environment (individualized education plan if neces-
sary).

• Tolerance of treatments with regard to growth.
• Risk related to radiation making an angio-MRI and 

Doppler ultrasound preferable in the routine follow-
up; reserving the arteriography, angio-CT and PET-
CT-FDG for situations with therapeutic issues.
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Box 6. 

Determining the therapeutic response
No new onset of vascular symptoms
No clinical symptoms of inflammation (arthritis, myalgia, scleritis...) 

or related inflammatory disease
No biological inflammatory syndrome
Lack of progression on imaging

5.2 Professionals involved (and coordination 
arrangements)
The follow-up is ideally coordinated by the specialist 
physician with expertise in Takayasu’s arteritis, usually 
a vascular physician or an internist or rheumatologist, 
working together with the attending physician. Other 
professionals may be involved, such as pediatric doc-
tors (pediatric forms), cardiologists or nephrologists 
in cases of renovascular hypertension, gastroenterolo-
gists in case of associated inflammatory bowel disease; 
rheumatologists for associated spondyloarthropathy or 
corticosteroid-induced fractures from osteoporosis, oph-
thalmologists for specific eye impairment, pulmonolo-
gists for PAH, radiologists and vascular surgeons in the 
event a revascularization procedure is considered. Para-
medical disciplines may be called on to intervene: psy-
chologist, child psychologist, dietician, physiotherapist...

5.3 Following up on the disease activity
The NIH criteria are usually used to follow up on the 
activity of Takayasu’s arteritis. They imply that the patient 
is clinically symptomatic whether in the inflammatory 
stage of the disease or in the occlusive phase.

The NIH activity criteria are:
Recent onset or worsening of at least 2 of the following 

criteria:

• Clinical signs of ischemia or vascular inflammation: 
claudication of a limb, decrease or absence of a pulse, 
vascular murmur or pain, blood pressure asymmetry.

• Signs of worsening or new vascular lesions on imag-
ing.

• Systemic symptoms: fever, arthromyalgia, episcleritis.
• Biological inflammatory syndrome.

Unfortunately, these criteria do not take into account 
progress in imaging. It is sometimes possible to intervene 
therapeutically at a preclinical stage, but these indica-
tions must be discussed with an expert center.

5.4 Detecting and monitoring complications 
from the treatment
As with any patient treated with high-dose corticoster-
oid therapy, this treatment requires monitoring the side 
effects of corticosteroids, such as diabetes, by regular 
fasting blood glucose measurements, or high blood pres-
sure, especially by self-measurements of blood pres-
sure or other signs of sodium and water retention and a 
weight gain. Cramps, hypokalemia, sleep or mood disor-
ders, tremors, psychotic states and aseptic osteonecrosis 
may also occur. Complications due to infections should 
be prevented, detected and treated quickly. Any fever 
should first lead to suspecting an infection. Osteoporosis 
may require specific monitoring by bone densitometry. 
Eye complications (cataracts, glaucoma) warrant an oph-
thalmological follow-up.

During the period of withdrawal from the corticos-
teroid therapy, there is a risk of corticotropin deficiency 
that requires a slow and gradual reduction of the drug, 
starting with the dosage of 7.5 mg/day of prednisone. The 
practice of routinely replacing prednisone (from 5 mg/
day) with hydrocortisone (20–30 mg/day) does not pro-
vide a clear advantage over the gradual reduction of pred-
nisone until endogenous cortisone secretion is restored. 
Some practitioners suggest assessing the response of 
endogenous cortisone secretion by a corticotropin stim-
ulation test (Synacthen®) at 250 µg. There is no need 
to maintain corticosteroid replacement therapy (by 
prednisone or hydrocortisone) in patients with a good 
response to this test, i.e., about one out of two patients. 
In all cases, the risk of a corticotropin deficiency in these 
patients with prolonged corticosteroid therapy should be 
kept in mind when they find themselves in a stressful sit-
uation, such as an intercurrent infection or surgery.

Prescribing methotrexate requires monitoring of the 
complete blood count, liver function, kidney function 
and respiratory symptoms that could result in an acute 
drug-induced lung disease. Patients on methotrexate 
should be reminded of the risk of fetopathy, and therefore 
ensure that effective contraception is used. In the case 
of a pregnancy started while on methotrexate, the drug 
must be stopped immediately and a specialized consulta-
tion in a specialized obstetric setting organized to assess 
the risk of fetal disease, and the ways to continue or ter-
minate the pregnancy.

Prescribing azathioprine requires monitoring the 
complete blood count, liver function, kidney function 
and digestive symptoms that could result in acute drug-
induced pancreatitis. The risk of a drug interaction 
should be checked and prevented, especially with allopu-
rinol, febuxostat and ribavirin. The patient’s metabolic 
status regarding thiopurine methyltransferase should be 
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checked as soon as the treatment begins, or even before. 
In the case of a slow metabolizing phenotype, the dos-
age should be reduced so as not to expose the patient to 
side effects, especially cytopenia. Finally, it is possible to 
measure the metabolites of azathioprine and 6-thiogua-
nine nucleotides, providing confirmation that there is no 
underdose in the case of ineffectiveness.

During the follow-up, the use of anti-TNF requires (in 
addition to the pre-therapeutic assessment) a regular 
clinical examination looking for signs of heart failure, ele-
ments suggesting a malignant or autoimmune pathology, 
an infectious pathology and signs of allergic-looking skin 
within hours following the use of anti-TNF.

5.4 Detecting vascular complications
An assessment of the inflammatory nature of arterial 
lesions during follow-up to Takayasu’s arteritis is vital.

All the useful morphological and biological means of 
examination during diagnosis can be used during the 
follow-up.

Biological monitoring of the inflammation parameters 
(inflammatory profile with C-reactive protein, fibrinogen, 
orosomucoid...) allows early identification of an inflam-
matory phase, and even a moderate increase in one of 
these parameters during follow-up justifies looking for a 
relapse by further examinations.

The Doppler ultrasound test shows regular hypoechoic 
circumferential thickening of the affected areas and the 
presence of long, regular stenoses in the acute phase. 
These signs may improve with treatment but do not 
always return to normal in the quiescent phase.

In the chronic phase, the CT radiological aspect of 
Takayasu’s arteritis is less characteristic, and a differential 
diagnosis with atherosclerosis lesions is difficult. Parietal 
thickening is often more discrete (2–3 mm) and more 
irregular than during the acute phase (parietal remod-
eling), and calcifications may be numerous. There is no 
significant delayed parietal contrast uptake in principle.

Damage to the pulmonary artery, occurring in 30–50% 
of the cases, most often occurs during follow-up and may 
manifest itself by parietal thickening, an aneurysm or 
stenosis, or even an occlusion viewed on an angio-CT or 
angio-MRI. Secondary pulmonary perfusion defects can 
be viewed on an angio-CT or ventilation/perfusion lung 
scan.

On an angio-MRI examining the aorta and its branches 
in the quiescent phase of the disease, there are no signs 
of disease activity using T1 weighted imaging with and 
without a gadolinium injection and T2 weighted imaging 
with fat saturation. It is important to note that a parietal 
edema does not seem to predict the patient’s subsequent 
progress within the limits of the available data.

PET scans are theoretically worthwhile in determin-
ing the disease activity and assessing the response to 
the treatment with greater sensitivity than other imag-
ing methods. However, there is no formal correlation 
between the avidity for the FDG of the arterial wall and 
the disease activity. There may be a parietal fixation in 
the quiescent phases.

Overall, in addition to a multi-year biological assess-
ment, an annual morphological and functional assess-
ment seems necessary for the progressive follow-up of 
Takayasu’s arteritis: the combination of at least a Dop-
pler ultrasound and an angio-CT/MRI seems pertinent 
to us. The routine use of the PET scan is debatable, since 
this test seems to have greater sensitivity than other 
tests for identifying activity in the vascular wall, but low 
specificity.

Given the consequences of the onset of a new vascular 
lesion, the presence of signs of progression of the disease 
on a test must be confirmed by another imaging type, 
and therapeutic intensification discussed.
Box 7. 

Suggested sequence for monitoring the imaging
Focus on non‑radiation imaging methods if there are no new 

symptoms.
After starting an initial treatment: between 3 and 6 months
In the inactive phase: between 6 and 12 months

5.5 Screening for cardiovascular complications
Myocardial impairment is rare, often subclinical. If an 
MRI is used as a vascular exploration test, supplement-
ing it with a reference myocardial exploration at the same 
time may be considered. However, a routine cardiac MRI 
in the absence of clinical, electrical or biological signs of 
myocardial impairment appears to be more debatable.

Looking for valve impairment by echocardiography, in 
particular aortic insufficiency, should be routine, because 
it occurs frequently.

In the case of progressive thoracic aortitis, coronary 
ostial disease is possible and requires investigation by 
questioning, clinical examination, an ECG and possibly a 
coronary CT angiography.

The search for high blood pressure is essential because 
it occurs often. Its various etiologies determine the tests 
to be performed: search for stenosis of the renal arteries, 
descending aortic stenosis resulting in aortic pseudo-
coarctation. In order not to underestimate high blood 
pressure, the search for a subclavian or axillary arterial 
lesion is necessary. Checking blood pressure at the ankles 
may be an alternative in the absence of a lesion on the 
aorta or its branches supplying the lower limbs.
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6 Takayasu’s arteritis and pregnancy
There is little data during the course of a pregnancy, 
although this pathology mainly affects young women of 
childbearing age. Pregnancy, however, appears to be asso-
ciated with significant maternal and fetal morbidity-mor-
tality during Takayasu’s arteritis. Possible complications 
include hypertensive flare-ups, ischemic events (stroke), 
fetal (fetal loss, growth retardation in utero, prematurity) 
and maternal (pre-eclampsia) obstetric complications.

The activity of Takayasu’s arteritis increases this obstet-
ric risk.

Management of these pregnancies is optimized by 
planning for them, ideally during a pre-conception 
consultation and by multidisciplinary management by 
trained teams, with at least monthly consultations within 
the context of "at risk pregnancies".

6.1 Impact of Takayasu’s arteritis on pregnancy
The overall rate of spontaneous miscarriages (spon-
taneous abortion before 22 weeks of amenorrhea) of 
Takayasu’s arteritis patients is about 10% of pregnancies 
and does not appear to be different from that of the gen-
eral population.

The rate of prematurity (birth before 37 weeks of 
amenorrhea) in patients with Takayasu’s arteritis is 8% 
compared to 7% in the general population.

The proportion of children with intrauterine growth 
retardation (IUGR), weight < 10th percentile for the 
pregnancy term, is about 5% compared to 1–2% in the 
general population. Regular biometric ultrasound moni-
toring during pregnancy is therefore recommended.

There does not appear to be any difference in peri-natal 
morbidity-mortality in women with Takayasu’s arteritis.

The rate of pre-eclampsia/eclampsia in patients with 
Takayasu’s arteritis is about 20% of pregnancies

Takayasu’s arteritis increases the risk of obstetric com-
plications by more than 10. pBlood pressure should be 
very diligently monitored during any pregnancy in a 
patient with Takayasu’s arteritis.

6.2 Impact of pregnancy on Takayasu’s arteritis
Pregnancy appears to increase the risk of develop-
ing or worsening high blood pressure in patients with 
Takayasu’s arteritis. During pregnancy, 25% of women 
with Takayasu’s disease have either de novo hypertension 
or a worsening of their high blood pressure.

6.3 Management during pregnancy
6.3.1 Pre‑conception consultation
Planning for a pregnancy in a patient with Takayasu’s 
arteritis during a pre-conception consultation should be 
considered. The primary purpose of this consultation is 
to determine the contraindications to pregnancy (heart 
failure, severe or uncontrolled high blood pressure, pro-
gressive vascular lesion). It makes it possible to adapt 
the primary treatment (stopping a converting enzyme 
inhibitor (CEI), replacing a teratogenic immunosup-
pressant with azathioprine, which is authorized during 
pregnancy). CEIs and angiotensin II receptor antagonists 
(ARA2) are contraindicated in the second and third tri-
mesters of pregnancy and are not recommended in the 
first. During the pre-conception consultation, it is there-
fore advisable to change the treatment and consider a 
therapeutic alternative. The use of calcium inhibitors 
for high blood pressure and vascular disease is allowed 
(see the website of the Teratogenic Agent Reference 
Center—www. lecrat. fr). It is important to make sure that 
the patient is immunized against rubella, vaccinate her if 
necessary (if there are no contraindications), update the 
other vaccinations and start folic acid supplements. Low-
dose aspirin is allowed, but is not routine and depends on 
the vascular impairment. The use of oral corticosteroids 
(prednisone) should not exceed 10–15 mg/d. A complete 
clinical and paraclinical assessment before the start of 
pregnancy is advisable: cardiovascular assessment, ref-
erence vascular assessment (features and severity of the 
vascular lesions), complete biological assessment (CRP, 
thyroid function, vitamin deficiencies).

6.3.2 During pregnancy
Takayasu’s arteritis should be as quiescent as possible. 
Signs of Takayasu’s arteritis activity is related to a poor 
obstetric and maternal prognosis primarily associated 
with high blood pressure.

In addition to monthly gynecological monitoring (fetal 
biometrics, uterine and umbilical Dopplers), signs of dis-
ease activity must be looked for. It therefore includes, on 
a monthly basis:

• At the clinical level:

• Blood pressure and urinary dipstick, essential for 
pre-eclampsia or eclampsia.

http://www.lecrat.fr
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• Look for signs of a progression of Takayasu’s arte-
ritis: carotidodynia, claudication of a limb, signs of 
heart failure, neurological manifestation...

• Look for signs of obstetric complications: abdomi-
nal pain, especially band-like epigastric pain, 
swelling of the lower limbs...

• At the biological level:

• Complete blood count;
• CRP;
• Serum creatinine level, proteinuria;
• Transaminases, gamma GT;
• Glycemia, toxoplasmosis and rubella serologies, if 

negative.

• At the ultrasound level:

In addition to the 3 mandatory fetal ultrasounds (12 
weeks of amenorrhea, 22 weeks of amenorrhea, 32 
weeks of amenorrhea), it will be suggested that this test 
be repeated more often, especially in patients with high 
blood pressure, or if there is an obstetric history. These 
ultrasounds will be supplemented by uterine and umbili-
cal Dopplers from 22 weeks of amenorrhea.

Treatment during pregnancy should help control 
Takayasu’s arteritis while being compatible with a good 
progression of the pregnancy. If an immunosuppressant 
treatment is required to control Takayasu’s arteritis dur-
ing pregnancy, azathioprine is allowed (CRAT [Terato-
genic Agent Reference Center] website: www. lecrat. fr). 
Azathioprine at a dose of 2 mg/kg can be used in the case 
of pregnancy to replace other immunosuppressants that 
are teratogenic. The use (or continuation) of infliximab 
will only be considered after other possible treatment 
options (corticosteroids, azathioprine) have been ruled 
out. If the use of infliximab is indispensable, to the extent 
it is possible, schedule a final administration at the begin-
ning of the third trimester because of its long elimination 
half-life. Children whose mothers have been treated with 
infliximab during pregnancy are considered immunosup-
pressed for six months after the last maternal injection 
(including fetal life).

6.3.3 Childbirth and postpartum
Aspirin is not considered to be contraindicated for epi-
dural analgesia, but it may be discontinued at 35 weeks of 
amenorrhea.

6.3.4 Breastfeeding
Breastfeeding is most often possible, provided that the 
treatments are compatible (CRAT website: www. lecrat. 
fr). Aspirin used in a platelet antiaggregant dose is com-
patible with breastfeeding. Prednisone is also compatible 
with breastfeeding. Breastfeeding is possible during a 
treatment with azathioprine or infliximab. As for meth-
otrexate, it is best to wait 24 hours after taking it to 
breastfeed a child. Significant concentrations of cyclo-
phosphamide are found in breast milk, and breastfeeding 
is contraindicated when taking this treatment.

List of useful links for health professionals and patients
Information for health professionals:

FAI2R—Health network of rare autoimmune and 
auto-inflammatory diseases, www. fai2r. org.
FAVA-Multi—Network of rare vascular diseases 
with systemic impairment, www. favam ulti. fr.
Orphanet—www. orpha. net.

Information for patients:

Rare diseases alliance—www. allia nce- malad ies- rares. 
org.
EURORDIS—Federation of associations of patients 
and individuals active in the field of rare diseases, 
www. euror dis. org.
Association Takayasu France.
France Vasculitis Association—www. assoc iation- 
vascu larit es. org.
FAI2R—Health network of rare autoimmune and 
auto-inflammatory diseases, www. fai2r. org.
FAVA-Multi—Health network of rare vascular dis-
eases with systemic impairment, www. favam ulti. fr.
Rare Diseases Info Services—www. malad iesra resin fo. 
org.

http://www.lecrat.fr
http://www.lecrat.fr
http://www.lecrat.fr
http://www.fai2r.org
http://www.favamulti.fr
http://www.orpha.net
http://www.alliance-maladies-rares.org
http://www.alliance-maladies-rares.org
http://www.eurordis.org
http://www.association-vascularites.org
http://www.association-vascularites.org
http://www.fai2r.org
http://www.favamulti.fr
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