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SERUM AMYLOID A AS A MARKER OF DISEASE ACTIVITY IN GIANT CELL 

ARTERITIS 

 

RÉSUMÉ :  

Introduction: L'artérite à cellules géantes (ACG) est une vascularite systémique avec un taux de 

rechute important et parfois des complications sévères. Le sérum amyloïde A (SAA) est une 

protéine de la phase aigue de l’inflammation et pourrait intervenir dans sa pathogénie. L'objectif 

de cette étude est de déterminer si le SAA est un marqueur d’activité de la maladie. 

Méthodes: Entre octobre 2015 et janvier 2018, les patients présentant un diagnostic ou une 

rechute de ACG ont été inclus. Le dosage de SAA a été réalisé à l’inclusion puis tous les 3 mois 

pendant un an. A chaque point de l’étude les patients ont été séparés en 3 groupes selon leur 

statut clinique: maladie active, maladie inactive ou infection. 

Résultats: Vingt patients ont été inclus: 15 nouvellement diagnostiqués et 5 rechutes. Il y a eu 21 

situations cliniques avec une maladie active, 46 avec une maladie inactive et 7 infections. Le 

taux de SAA était significativement plus élevé avec une maladie active (84.5, IR: 30.7-220 mg/l) 

par rapport à une maladie inactive (23.85, IR: 14.6-35.3 mg/l), p = 0.01. Il n'y avait pas de 

différence statistique entre les taux de SAA entre maladie active et infections, p = 0.09. 

Conclusion: Nous avons montré que le SAA est un marqueur d’activité de la maladie. La 

deuxième étape serait de déterminer si le SAA est plus spécifique que la vitesse de sédimentation 

des érythrocytes ou la protéine C réactive et pourrait donc constituer un test de diagnostic 

potentiel. 

MOTS CLÉS : Artérite à cellules géantes, sérum amyloide A 
 
FILIÈRE : médecine interne 
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Abstract  

Introduction: Giant cell arteritis (GCA) is a systemic vasculitis with important relapses and 

sometimes severe complications. Serum amyloid A (SAA) is a protein of the acute phase of 

inflammation and could be involved in the pathophysiology of GCA. The aim of this study is 

determining if SAA is a marker of disease activity.  

Methods: Patients with diagnosis or relapse of GCA were included between October 2015 and 

January 2018 in our center. SAA dosage was realized at baseline then every 3 months for one 

year. Along the study, patients were separated in 3 groups according to clinical status: active 

disease, inactive disease or infections. 

Results: Twenty patients were included: 15 newly diagnosed and 5 relapses. There have been 21 

clinical situations with active disease, 46 with inactive disease and 7 infections. SAA level were 

significantly higher during active disease (84.5, IR: 30.7-220 mg/l) compared with patients in 

inactive disease (23.85, IR: 14.6-35.3 mg/l), p = 0.01. There were no statistically difference 

between SAA level in active disease and infections, p = 0.09. 

Conclusion: We have shown that SAA is a marker of disease activity. The second step is 

determinate if SAA is more specific than erythrocyte sedimentation rate or C-protein reactive 

and could be a potential diagnostic test.  
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Introduction  

Giant cell arteritis (GCA) is a systemic vasculitis affecting large and medium-sized blood vessels 

characterized by the granulomatous involvement of the aorta and its major branches [1]. It is a 

rare disease that touches person over 50 with an incidence increasing with age and a peak 

between 70 and 79 years old [2]. GCA affects more often women [2]. Typical clinical signs are 

unusual headaches, constitutional symptoms, jaw claudication, scalp tenderness and abnormal 

temporal arteries [2-4]. GCA can be associated with polymyalgia rheumatic (PMR) in around 

50% of cases [3]. Morbidity is linked to visual impairment due to ischemic complications, but 

also to cerebrovascular accidents and aortic aneurism [4]. Mortality is increased in the early 

years of disease mainly from aortic dissection or heart disease [5,6]. The first-line treatment is 

glucocorticoids [3] but recently tocilizumab, an anti-IL-6 receptor, showed its effectiveness 

[7,8]. Despite treatment, relapses are frequent [9]. 

The pathophysiology can be divided into 3 phases: dendritic cells activation, recruitment, 

activation and polarization of T cells then recruitment of macrophages and vascular remodeling 

[10-12]. After dendritic activation, T lymphocytes are recruited and polarized in Th1 and Th17 

with IFN gamma and IL-17 cytokine secretion [10-12]. Then IFN gamma recruits and activates 

macrophages [10-12]. IL-17 induces pro-inflammatory cytokine production by macrophages 

such as TNF-alpha, IL-6 and IL-1 [10-12]. Macrophage chronic activation is responsible of giant 

cells. Next, these cells product metalloproteinase (MMP), platelet-derived growth factor and 

vascular endothelial growth factor which contribute to internal elastic media destruction, 

proliferation, migration of myofibroblasts and neoangiogenesis [10-12]. Recently, one study has 

found a key role of acute serum amyloid A (A-SAA) in GCA pathophysiology. Indeed, they 

proved that A-SAA is directly secreted in inflammatory temporal artery [13]. A-SAA treatment 

in temporal artery explants induces IL-6 and IL-8 secretion and myofibroblasts outgrowth, 

MMP-9 activation and angiogenic tube formation [13].  
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Serum amyloid A (SAA) is an apolipoprotein encoded by 4 genes: SAA1, SAA2, SAA3 and 

SAA4 [14-15]. Proteins coded by SAA1 and 2 are acute phase protein SAA (A-SAA) because 

the serum concentration of these SAA isotypes can be increase up to 1000 times in cases of 

inflammation [16]. A-SAA synthesis is doing mainly by hepatocytes but also by different types 

of cells during inflammation including macrophages. A-SAA rapidly binds to high-density 

lipoprotein (HDL) [14-15]. This synthesis is induced by cytokines synergy (IL-1β, IL-6 and 

TNF-alpha), toll like receptors (TLR) or glucocorticoids [14-15]. Its part in inflammation is 

controversy but A-SAA can stimulate the expression of pro and anti-inflammatory cytokines and 

chemokines principally via binding to TLR2 [14-15].  A-SAA has proangiogenic properties via 

upregulation of vascular endothelial growth factor receptor 2 and induction of cell growth and 

angiogenesis mediated by TLR2 [17-18]. A-SAA plays also a part in atherosclerosis and 

cardiovascular disease [19-20].  

SAA can be implicating in GCA pathogenesis, so this protein could be a potential marker of 

disease activity. The objective of this study was to explore SAA as marker of disease activity in 

GCA. 
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Methods 

Study design 

This prospective study took place between October 2015 and January 2018 at the Grenoble 

University Hospital in internal medicine, ophthalmology and neurology services. The Grenoble 

University Hospital Ethics Committee approved the study. Inclusion criteria were newly 

diagnosed or relapse of GCA, diagnosis according to American College of Rheumatology 

classification with at least 3 criteria amount 5: age older or equal than 50, new onset of localized 

headache, temporal artery tenderness or decreased temporal artery pulse, elevated erythrocyte 

sedimentation rate (ESR) more important or equal than 50 mm/hour, and biopsy sample 

including an artery, showing necrotizing arteritis, characterized by a predominance of 

mononuclear cell infiltrates or a granulomatous process with multinucleated giant cells. If 

temporal arteritis biopsy was normal, GCA diagnosis had to be validated by an independent 

committee. Relapse is defined by a clinic relapse with clinical feature recidivism with or without 

inflammatory syndrome. Exclusion criteria were chronic dialysis, corticosteroid for more than 8 

days except for patients with low doses for PMR and in context of GCA relapse, and other 

diseases that can lead to inflammatory syndrome (solid neoplasia, chronic inflammatory disease, 

chronic infection). Patients were followed every 3 months for one year. At inclusion, blood 

samples were collected; clinical signs were collected with a standardized questionnaire; aortic 

imaging was realized by injected scanner or positron emission tomography (PET) scanner, and 

an ophthalmological examination with fundus was realized. Then, every 3 months blood samples 

and clinical signs were collected. At each time of the study, patients were separated in 3 groups 

according to clinical status: active disease, inactive disease or infections. Active disease was 

defined by clinical signs of disease with or without inflammatory syndrome (ESR>50 mm/hour, 

CRP>5 mg/dl), inactive disease was defined by absence of clinical signs and inflammatory 

syndrome, infections were defined by inflammatory syndrome, fever and organ infection. 
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Sample collection  

Blood samples (15 ml) were collected from consecutive GCA patients satisfying the inclusion 

criteria. Then blood samples were collected every 3 months along the study and tested for Count 

Blood Cell (CBC), ESR, CRP and SAA and fibrinogen (every 6 months). Blood samples from 

patients treated by tocilizumab have not been analyzed for SAA because tocilizumab (anti-IL-6) 

can influence dosage.  

 

SAA dosage 

Blood samples were conserved and frozen in laboratory. SAA will be assayed by nephelometric 

technique on the BN ProSpect® II (Siemens) PLC.  

 

Statistical analysis 

Clinical characteristics on inclusion were described for quantitative data by means and standard 

deviations or by median and interquartile range as appropriate. Qualitative data were described 

by numbers and percentages. Association of SAA dosages with clinical status was analyzed with 

a linear mixed model. P-values of <0.05 were considered statistically significant. All analyses 

were performed using Stata version 14 (Stata Corporation, College Station, TX, USA)”.  
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Results 

Baseline characteristics 

During the inclusion period, 26 patients met the inclusion criteria.  Among these patients 4 were 

excluded (2 because GCA has been eliminated a posteriori, 1 for chronic dialysis, 1 for solid 

tumor) and 2 refuse to give their consent. Finally, fifteen patients with newly diagnosed and 5 

with relapse were successively enrolled after they provided written informed consent, in 

accordance with the Declaration of Helsinski (figure 1). Patients were classifying as P1 to P20. 

 

 

 

 

 

 

 
 

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

 
 
Figure 1: Study enrollment 
 

26	eligible	patients 

20	patients	included	for	analysis: 
- -	3	deaths	 (2	 just	 after	 inclusion	and	1	at	9	

months)	
- -	2	lost	to	follow-up	(at	6	and	9	months)	

2	excluded	because	GCA	has	been	
eliminated		 

1	excluded	for	dialysis 
1	excluded	for	solid	tumor 
2	refused	to	participate 
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Median [interquartile range: IR] age for patients included was 76 [82-69]. Sex ratio was 3:1 

(female to male). Patients’ clinical characteristics and aortic imaging are detailed in table 1 and 2 

respectively. Physician decided treatment and management without defined protocol. All newly 

patient diagnosed with GCA were treated with corticosteroids at 0,7 or 1mg/kg (after three 500 

mg bolus of corticosteroids for 4 patients with visual impairment) and patients with relapse were 

treated by resumption of corticosteroids for 1, increase corticosteroids for 1 and increase 

corticosteroids and tocilizumab for 3 patients (P7, 8 and 16).  

 

 

Table 1: Clinical characteristics of 20 patients included. 
 

Variables Data 
Age (median) 76 (69-82) 
Women  15 (75) 
Relapse  5 (25) 
Headache 12 (60) 
Constitutional symptoms 17 (85) 
Fever 4 (20) 
Abnormal temporal arteries 9 (45) 
Arthralgias 13 (65) 
Scalp tenderness 8 (40) 
Jaw claudication  7 (35) 
Cough 4 (20) 
Vascular murmur  3 (15) 
Stroke 1 (5) 
Amaurosis  1 (5) 
Diplopia  6 (30) 
Permanent visual loss 4 (20) 
AION 3 (15) 
CRAO 2 (10) 
Positivity of temporal biopsy (20 
patients) 

10 (50) 

Data are presented as No (%) or median (Q1-Q3) unless otherwise indicated 
AION: Anterior Ischemic Optic Neuropathy 
CRAO: Central Retinal Artery Occlusion 
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Table 2: Results of aortic imaging of 20 patients included. 
 

Variables Data 
Injected scanner   
          Normal 11/13  (84.6) 
          Aortic dissection 2/13  (15.4) 
Pet-scanner (median days after 
start of treatment: 8) 

  

         Normal 5/10  (50) 
         Aortic fixation 5/10  (50) 
Data are presented as No (%)  
 

 

Sample collection 

Blood samples were obtained for 3 patients newly diagnosed before corticosteroids and for 4 

patients with relapse before corticosteroids increase or tocilizumab introduction and after start of 

corticosteroids for others (13 patient; median days 3 [IR: 1.5-5]). Ten blood samples are missing 

because patients have forgotten. 

 

Patient follow-up 

During follow-up, 3 patients died: 1 by pneumonia one month after inclusion (patient treated by 

tocilizumab, P7), 1 by aortic dissection a few days after inclusion (patient treated by tocilizumab, 

P16), 1 by myocardial infarction at 11 months (P4). Two patients were lost to follow-up after 6 

and 9 months (P8 and P5 respectively).  

There have been 5 relapses. These relapses were treated by increasing corticosteroids for 2 (P19 

and 20 after 6 months), tocilizumab for 2 (P18 after 3 months and P15 after 6 months) and 

methotrexate for 1 (P10 at 9 months). There have been many complications during follow-up: 3 

patients had at least one osteoporotic fracture, 7 infections in 6 patients including 2 severe 

infections after introduction of tocilizumab: 1 pneumonia causing death and 1 septic shock due 

to dermohypodermitis.  
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SAA level according to clinical status 

There have been 21 clinical situations with dosage of SAA in active disease: all patients were 

considered as active at inclusion and P10 who relapsed at 9 months (Unfortunately only one 

patient who relapsed had SAA dosage before therapeutic modification), 59 in inactive disease 

and 7 infections cases (P9, P10 and P11 at 3 months, P10 at 6 months, P2 at 9 months and P11 

and P15 at 12 months).  

Serum amyloid-A levels for each patient along the study are represented in figure 2. At 

inclusion, the 2 patients with the highest SAA level were patients with aortic dissection (P14 and 

P16).  

SAA levels were significantly higher in active disease (84.5, IR: 30.7-220 mg/l) compared with 

patients with inactive disease (23.85, IR: 14.6-35.3 mg/l), p = 0.01. SAA was higher during 

infections (202, IR: 143-1010 mg/l) compared with inactive disease, p <0.01. There were no 

statistically difference between SAA levels in active disease and infections, p = 0.09 (figure 3). 
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Figure 2: SAA levels among time for each patient. 
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Figure 3: SAA level according to clinical status.  
Box plot of SAA levels of GCA on the basis of clinical status (active disease: 21; inactive 
disease: 59; infections: 7) 
 
 

 

 

CRP and fibrinogen level according to clinical status 

In active disease, CRP median were 39 mg/l (IR: 12-80 mg/l; normal < 3 mg/l) and fibrinogen 

median were 7 g/l (IR: 5-7 g/l; normal between 2.1 and 4.1 g/l). In inactive disease, CRP median 

were 3 mg/l (IR: 3-7.75 mg/l) and fibrinogen median were 4 g/l (IR: 4-4 g/l) 
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Discussion  

In our study, we were able to show that SAA level significantly distinguished GCA patients with 

active disease from GCA patients with inactive disease.  Moreover, patients with aortic 

dissection, the clinical sign demonstrating the disease high activity, have the highest SAA level. 

Our results are in accordance with the latest date from literature. Indeed, a recent study found an 

elevation of 83-fold of SAA median values of GCA untreated patients compared to healthy 

controls [21]. This study as well as another finds a significant SAA elevation in patients with 

relapse compared in patients without relapse [22]. In Takayasu disease, the second large vessels 

vasculitis, SAA also showed his interest. Indeed two different studies indicated a SAA level 

significantly higher in active Takayasu disease versus non-active Takayasu disease and controls 

[23,24].  In inflammatory arthritis, it had already been proved that SAA is a better disease 

activity biomarker than ESR and C-reactive protein (CRP) [25].   

On the other hand, there were no statistically difference between SAA level in active disease and 

infections. In fact, despite a tendency to higher SAA level in infections, we could not 

demonstrate a significant difference. Actually, it could be interesting to differentiate an infection 

and a GCA because some symptoms could be identical. This non-significant result can be caused 

by lack of power of our study that included only 20 patients.  

There are several limitations in this work. Firstly, we did not realize SAA dosage on controls 

which could have been healthy patients or patients initially suspected of GCA. Indeed, this could 

have been interesting for validate our results and find out if SAA could be a good diagnosis test. 

Secondly, patients were included only in internal medicine, ophthalmology and neurology 

services. No patients were included in geriatric or vascular disease services. This may 

correspond to a selection bias. Thirdly, more than half of initially blood samples are realized 

after corticosteroids treatment, which could modify SAA level and disease status (inactive versus 

active). Finally, the number of patients included is low and there are many lost to follow-up or 
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deaths. In view of these limitations, it could be necessary to validate our results with a larger 

cohort and controls.  

In conclusion, SAA is really interesting in GCA. Indeed, this protein could intervene in GCA 

pathophysiology [13] and participate to bloods vessels modification and destruction by this 

proangiogenic property. Moreover, A-SAA is able to induce IL-6 synthesis, a major pro-

inflammatory cytokine in GCA.  

We have shown that SAA is a marker of disease activity. The second step is determinate if SAA 

is more specific than ESR or CRP and if it could be a potential diagnostic test.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



THÈSE SOUTENUE PAR : Anaïs Dartevel 

TITRE : SERUM AMYLOID A AS A MARKER OF DISEASE ACTIVITY IN GIANT 
CELL ARTERITIS 

CONCLUSION : 

L'artérite à cellules géantes (ACG) est une vascularite systémique avec un taux de rechute 

important et parfois des complications sévères. Le sérum amyloïde A (SAA) est une protéine de 

la phase aigue de l'inflammation et pourrait intervenir dans sa pathogénie. L'objectif de cette 

étude est de déterminer si le SAA est un marqueur d'activité de la maladie. 

Entre octobre 2015 et janvier 2018, les patients présentant un diagnostic ou une rechute de ACG 

ont été inclus. Le dosage de SAA a été réalisé à l'inclusion puis tous les 3 mois pendant un an. A 

chaque point de l'étude les patients ont été séparés en 3 groupes selon leur statut clinique: 

maladie active, maladie inactive ou infection. 

Vingt patients ont été inclus: 15 nouvellement diagnostiqués et 5 rechutes. Il y a eu 21 situations 

cliniques avec une maladie active. 59 avec une maladie inactive et 8 infections. Le taux de SAA 

était significativement plus élevé avec une maladie active (84.5, IR: 30.7-220 mg/I) par rapport à 

une maladie inactive (23.85, IR: 14.6-35.3 mg/1), p = 0,01. Il n'y avait pas de différence 

statistique entre les taux de SAA entre maladie active et infections, p = 0,09. 

Nous avons montré que le SAA est un marqueur d'activité de la maladie. La deuxième étape 

serait de déterminer si le SAA est plus spécifique que la vitesse de sédimentation des 

érythrocytes ou la protéine C réactive et pourrait donc constituer un test de diagnostic potentiel. 
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LE DOYEN LE PRÉSIDENT DE LA THÈSE 
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SERUM AMYLOID A AS A MARKER OF DISEASE ACTIVITY IN GIANT CELL 

ARTERITIS 

 

RÉSUMÉ :  

Introduction: L'artérite à cellules géantes (ACG) est une vascularite systémique avec un taux de 

rechute important et parfois des complications sévères. Le sérum amyloïde A (SAA) est une 

protéine de la phase aigue de l’inflammation et pourrait intervenir dans sa pathogénie. L'objectif 

de cette étude est de déterminer si le SAA est un marqueur d’activité de la maladie. 

Méthodes: Entre octobre 2015 et janvier 2018, les patients présentant un diagnostic ou une 

rechute de ACG ont été inclus. Le dosage de SAA a été réalisé à l’inclusion puis tous les 3 mois 

pendant un an. A chaque point de l’étude les patients ont été séparés en 3 groupes selon leur 

statut clinique: maladie active, maladie inactive ou infection. 

Résultats: Vingt patients ont été inclus: 15 nouvellement diagnostiqués et 5 rechutes. Il y a eu 21 

situations cliniques avec une maladie active, 46 avec une maladie inactive et 7 infections. Le 

taux de SAA était significativement plus élevé avec une maladie active (84.5, IR: 30.7-220 mg/l) 

par rapport à une maladie inactive (23.85, IR: 14.6-35.3 mg/l), p = 0.01. Il n'y avait pas de 

différence statistique entre les taux de SAA entre maladie active et infections, p = 0.09. 

Conclusion: Nous avons montré que le SAA est un marqueur d’activité de la maladie. La 

deuxième étape serait de déterminer si le SAA est plus spécifique que la vitesse de sédimentation 

des érythrocytes ou la protéine C réactive et pourrait donc constituer un test de diagnostic 

potentiel. 

MOTS CLÉS : Artérite à cellules géantes, sérum amyloide A 
 
FILIÈRE : médecine interne 
 
 
 
 




