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From rubor, calor dolor to 

(VIERGE AU CHANOINE, J. VAN EYCK, 1435) 

GIGANTOCELLULAR ARTERITIS - GCA  
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1. Systemic Inflammatory Response, fevers  and Acute phase 
response  

2. CRP versus ESR: non-sense debate? 

3. Use combined with clinical score 
1. Examples: Gigantocellular Arteritis (GCA, Horton) and rheumatoid 

arthritis 

4. Procalcitonin (PCT) and bacteremia in emergency and 
intensive care units:  

1. What is missing for personalized targeted therapy? 

5. Auto-inflammatory diseases and Inflammasomes:  
1. More frequent than expected by the rare genetic diseases, Gout, 

2. Consequences: AA amyloidosis,  but therapeutic options 

6. Unregulated cytokine storm: 
1. Ferritin and macrophage activation syndrome  (MAS) 

7. Low-grade inflammation (hsCR) and  CV risk 

8. Time to redefine inflammation: 
- As innate immune response to insults to restablish homeostasis 
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Large scope of inflammation 

Exemples of what is to me significant 



| | 

SIRS (Systemic Inflammatory Response 

Syndrome) 

 The systemic response to a wide range of stresses. 

- Temperature >38°C  

- Heart rate >90 beats/min. 

- Respiratory rate >20 breaths/min or                         

PaCO2 <32 mmHg. 

- White blood cells > 12,000 cells/ml or < 4,000 cells/ml 

or >10% immature (band) forms. 

 Note 

- Two or more of the following must be present. 

- These changes should be represent acute alterations from 

baseline in the absence of other known cause for the 

abnormalities. 

American College of Chest Physicians/Society of Critical Care Medicine 

Consensus. 

Crit Care Med. 1992;20:864-874. 
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 The big three 

- Inflammatory,  infectious:  

- persistent,  

- undertreated,  

- increased 

susceptibility 

- Inflammatory, non-

infectious 

- Autoimmune 

- Autoinflammatory 

- Mostly inflammatory 

- Malignancies 
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Disease groups causing recurrent fevers 

 The little three 

- Mostly non inflammatory:  

- Munchausen,  

- Drug fever,  

- Benign hyperthermia 

 

 Miscellaneous 

- Varous mechanisms 

- Central fever 

- Dehydratation… 

Kallinich T., Allergy 2013,  EAACI Position paper 
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Systemic inflammatory response 
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Gabay and Kushner, NEJM, 1999 

Neuroendocrine changes 

 Fever, somnolence, fatigue and anorexia 

 Increased adrenal secretion of cortisol, adrenaline and glucagon 

Haematopoietic changes 

 Anaemia  

 Leucocytosis 

 Thrombocytosis 

Metabolic changes 

 Loss of muscle and negative nitrogen balance 

 Increased Lipolysis 

 Trace metal sequestration 

 Diuresis 

Hepatic changes 

 Increased blood flow 

 Increased acute phase protein production 

Pathophysiological changes in systemic 

inflammatory response 
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Acute phase  response from hepatocytes 
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Complex interplay of cells and stimuli 
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 ESR: global evaluation with many pitfalls 

- Used for its negative predictive value (no inflammatory syndrome) 

- Depend of viscosity, cells ,Ig and fibrinogen mostly 

- Most often concordant with CRP as screening 

- ESR >100 mm/Hour : infection 40%, endocarditis… 

- Malignant and renal 30% 

- Inflammatory systemic dis. 20%, Thyroid and Horton… 

 CRP: convenient, reactive acute phase protein marker 

- Mostly produced by hepatocytes in response  to IL-6 

- Highest increase in infections,  

- Very dynamic changes >1000 folds increase  

- Monitoring of the inflammatory state (resolution or treatment 
response) 

- hsCRP: useful to assess baseline CRP;  associated with increased 
vascular risk 

- Low grade inflammation: 3-10 mg/L usually without clinical symptoms 
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CRP versus ESR: non-sense debate? 
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Gabay and Kushner, 1999 

Acute phase proteins and 

the systemic inflammatory response 

4 general stimuli: 

1. Injury, trauma 

2. Infection (Procalcitonin) 

3. Inflammatory diseases  

 (autoimmunity and  

 autoinflammatory) 

4. Many cancer 



| | Crozier et al., 2004 

C-reactive protein in patients undergoing 

 curative surgery for colorectal cancer 
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Marker Stability Assay 

availability 

Standard

available 

 

Interassay 

variability 

 

Cost 

ESR Unstable everywhere yes 10%-15% low 

hsCRP Stable everywhere yes <10% low 

Procalcitonin Stable everywhere yes <15% high 

Fibrinogen Stable everywhere yes <10% low 

Ferritin Stable everywhere yes <10% medium 

Serum 

amyloïd A 

Stable 

 

few yes 

 

<10% 

 

medium  

Cytokines 

(IL-6, IL1RA, 

TNF) 

Unstable 

unless 

frozen 

few yes 

 

<20% 

 

high 
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Assays of inflammatory markers and clinical use 

Dayer,  Nature clinical rheumatology practice, 2007  
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Investigation of inflammatory syndrom 

A daily clinical question for physician 
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Indication 

 Female 65 y, Febrile with inflammatory syndrom, CRP:122 mg/L  

without clear clinical localisation.  

 Nuccal headache irradiating in the temporal regions of the head 

 Left carotid artery examination normal. Painful cervical spine 

mobilisation 

 Differential diagnosis : GCA (Horton), spondylodiscitis ? 

Investigations 

 Carotid and Temporal Doppler was normal, NO halo sign  

 Uniteral temporal biopsy was negative 

CT scan conclusion 

 No carotid dissection found. 

 Circonferential peri-aortic hypodensity of the aorta ascending, as 

well as thoracic,  abdominal aorta, suggestive of large vessel 

vasculitis 
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K.E. (12.07.1952, F,) 

Scanner Total Body du 22.07.2016 



| | 

PET computerized tomography was performed 

17 août 17 

K.E. (12.07.1952, F, 2307406) 

PET-CT au 18F-FDG du 28.07.2016 
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 CRITERIA ACR: Giganto-cellular Arteritis (GCA) Horton 

 

1. Beginning of symptoms ≥50 years  

2. New headache 

3. Temporal arteritis anomaly (pain or no pulse) 

4. High ESR(≥50 mm/H) or CRP > 50 mg/L 

5. Temporal artery inflammation at the biopsy 

- monocellular inflammation or 

- granulomatous inflammation, often with multinucleate giant cells  

 

 If >3 criteria = Sensitivity 93,5% and specificity 91,2%,  
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GCA: Criteria American College of 

Rheumatology (Chapel Hill 2012) 
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If typical symptoms : headache, temporal artery modifications, TA biopsy + 
  
  ->  classical diagnosis (ACR) 
 
 
 
BUT isolated aortic or large vessel inflammation are often expressed only by 
inflammatory markers and no classical signs (> 50% of GCA have aortic 
involvement) 
 
  -> Need of radiologic evaluation (PET-CT / angioIRM) 

Giganto-cellular arteritis:  

 « classical » Horton + large vessel vasculitis 



| Weyand CM, Goronzy JJ. N Engl J Med 2014;371:50-57. 

Biomarkers in the management of  

Giant-Cell Arteritis  
and Polymyalgia Rheumatica. 

© 

© 
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Disease activity score in rheumatoïd arthritis 

CRP and DAS28-ESR cut-offs for high disease activity in rheumatoid arthritis are not interchangeable.  

Fleischmann RMD Open 2017  

 

3 levels 

HDA: high disease activity 

LDA: low disease activity 

Remission 

Essential  

to define  

treat to target 
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Acute phase proteins during infection 



| | 23 août 17 NEJM 2016 
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 Normally produced by parafollicular cells in thyroïd 

 100-1000 fold increase in response to endotoxin, produced by 

most cells. 

 Appropriate to improve the diagnosis and followup of bacterial 

infections in specific settings 

 Included in the evaluation of septic shock, predicts mortality in 

emergency and intensive care units 

 Inappropriate to exclude bacterial infection in general practrice 

 Appropriate to exclude bacterial infection in emergency 

settings 

 Appropriate to limit antibiotic use and follow resolution of 

infection in ICU 

 Price issue to be solved (excessive usage in ICU has to be 

limited) : high laboratory reagent costs) 
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Procalcitonin and bacterial infection 
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 To rule out the presence of 

bacteraemia 

 

 SUBGROUPS 

- Sensitivity ranging  

- from 66% in immunocompromised/ 

neutropenic patients  

- to 89% in ICU patients  

- Specificities ranging  

- from 55% in bacteraemia versus 

  local infections  

- to 78% in immunocompro- 

mised/neutropenic patients 

 

 Biomarker guided therapy? 
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Procalcitonin and bacterial infection 

Clin Microbiol Infect 2015; 21: 474–481 

The diagnostic accuracy of procalcitonin for bacteraemia: a systematic review and meta-analysis  

S. H. Hoeboer1, P. J. van der Geest1, D. Nieboer2 and A. B. J. Groeneveld1 

 

 



| | 26 août 17 Procalcitonin guided diagnosis and antibiotic stewardship revisited, Sager, BMC 2017 
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Procalcitonin retesting interval  

and datamining in our institution 

Evaluation of the cost  

of early retesting of PCT 

1. 18.2% under 48H set as Minimal  

Restesting intervaI (MRI) 

2. 80% Due to significant 

 biological variation 

USE different MRI in the  

ascending phase and in  

the recovery phase  

to lower the cost 
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 Knowledge from genetic disease such as periodic fevers 

 Inflammation occuring without pathogens or trauma 

 Recurrent state with spontaneous resolution in variable 

duration 

 Exemple: FMF = Familial Mediterranean Fever 
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Arthritis Rheum 1997; 40:1879 

 

Auto-inflammatory diseases and Inflammasomes:  

1. More frequent than expected by the genetic diseases,  

2. Exemple: Familial Mediterranean Fever 

3. Consequences: AA amyloidosis,  but therapeutic option 

typical acute attack = 

More than 3 febriles identical episodes  

And central 38°C  

Duration: between12 H et 3 D 

 

And 1 criterium associated  

FMF: Se 57% Sp 99% 
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Autoinflammation :  

pathology of the innate immunity 

Autoinflammation Autoimmunity 

INNATE Immune dysregulation ADAPTATIVE 

Monocytes, 

macrophages, 

neutrophils 

Predominant cells T and B cells 

IL-1,TNF, IL-12(IL-17), 

IL18 

Cytokines target used IFN g,IL-4 (IL-17),IL-6 

Neutrophil and 

macrophage organ 

damage 

Pathogenesis of organ 

damage 

Autoantibody, Ag specific 

T cells 

IL-1 mediated 

autoinflammatory dis. 

Diseases examples Thyroiditis, RA, SLE, 

ALPS 
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Receptors :  -called : pattern recognition recepteurs = PRR 

 

 

 

Ligands : 

  -PAMPS : pathogen associated molecular patterns 

   

  - conserved structures, essential to microbes,  

  - absent in mammals 

  - LPS, RNA ds, flagellin, oxydative stress,   

 

  -DAMPS : danger associated molecular patterns 

   ATP… 

 

 

   

Pathogen? How are they recognized? 

PAMPS et DAMPS 



| | Adapté de Swiss Med Wkly. 2012;142:w13590 

NLRP1 

NLRC4 

AIM2 
NLRP3 

Physiopathology of FMF: Inflammasome 

inflammation 

pathogènes 

FMF 
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Autoinflammatory diseases 
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Pro-inflammatory markers 

Chronic Inflammation 

Anti-inflammatory markers 

IL-1 beta 

IL-6 

TNF-α 

TGF-β 

IL-12 

Inducible IL-35 

IL-6, interleukin 6; TNF-α, tumor necrosis factor-α; TGF-β, transforming growth factor-β 
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Spontaneous recovery linked to autophagy.. 
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Schematic drawing depicting SAA synthesis  

and interaction with its receptors.  

Richard D. Ye, and Lei Sun J Leukoc Biol 2015;98:923-929 

©2015 by Society for Leukocyte Biology 
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 Linked to inflammasome associated disease with persistent 

elevated levels 

 Up to 40% of recurrent fevers develop secondary AA 

amyloïdosis 

 Potent inducer of IL1 via TL2 and 4…. 

 But also an inducer of recovery mechanism like M2 

macrophage, Il-10… 

 Can be used as a marker of response to treatment 
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SAA for auto-inflammatory diseases 
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Serum 

Amyloïd A 

(SAA) 
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Predictors of mortality in AA amyloïdosis 

P value RR 95% CI 

Age at dx <0.001 1.53 1.34-1.74 

Periodic fever syndroms 0.03 0.36 0.14-0.88 

Median SAA (per doubling) <0.001 1.27 1.16-1.40 

Onset of ESRF <0.001 2.97 2.10-4.21 

Amyloid regression 0.04 0.13 0.02-0.94 

Median survival under 13 years 

Lachmann HJ, NEJM 2007 
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• Response to anti-IL-6  

lead to suppression of the  

inflammatory stimulus 

• Decrease of amyloid deposition 

CER, 2015 
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Macrophage activation syndrome/ferritin 
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Macrophage activation syndrome 
Cytokines storm leading to extracellular ferritin release 

Schulert G. Ann Rev Med 2015 
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Follow up and treatment of 

a macrophage activation syndrom 
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Chronic inflammation/High basal hsCRP 
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hsCRP  and cardiovascular risk 

Practical implications: 

1. Classical risk factors predict more than 90% of futur myocardial infarcts 

2. Patients with intermediate risk may benefit from hsCRP to start treatment 

3. These biomarkers should not be used for population screening 

4. Same for new biomarkers, so far as we know now 
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Low grade « inflammation » : CRP 3-10 mg/L 

Usually assymptomatic leading to latter consequences 

Leading to a new definition of inflammation: 

Inflammasomes in health and disease 
Nature 481(7381):278-86 · January 2012 
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Redefining INFLAMMATION 
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1. ESR as Inflammation biomarker  to rule out infllammatory 

syndrome 

2. Use of biomarkers in follow up alone or in clinical score of 

disease activity (GCA; DAS - RA) 

3. PROCALCITONIN included in ICU septic shock evaluation 

and exclusion of bacteremia: not yet directing AB 

treatment 

4. Chronic residual  inflammation or recurrent fevers with 

long term consequence as AA amyloïdosis: Treatment 

options: anti-IL6 (monitoring with SAA) 

5. Macrophage activation syndrome: FERRITIN as an 

essential marker of macrophage 

6. Basal hs CRP levels and risk evaluation: screening limited 

7. Time to redefine inflammation 
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In conclusion 



Thank you for your attention 

 

Any question ? 
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