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Frederick Akbar Mohamed 

hypothesized that uric acid 

might be integral in the 

development of essential 

hypertension (1879) 



Uric Acid & Hypertension/CV risk 

PubMed SUA>74.000,  

HTN/CVR>40.000 citations 
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HTN CV risk 
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Complex Interaction of Uric Acid, Components of 

Metabolic Syndrome and CVD 

Mehmet Kanbay et al Eur J Intern Med  2016  



Proposed Μechanisms Leading                  
from SUA to ΗΤΝ & CVD 

Johnson R J et al. Hypertension 2013;61:948-951 (mod) 

Ins-Res 

. 

 

HTN 

CV diseases 



Effect of intra-cellular UA on NO synthesis   

within vascular endothelium 





Pathogenesis of acute gouty inflammation 



ΣΥΖΗΤΗΣΗ  

ΠΕΡΙΣΤΑΤΙΚΟΥ 



• Ασθενής 58 ετών μέτριος καπνιστής, μέτριος πότης.  

• Υπέρταση (ΑΠ 162/100mmHg), Σφύξεις 75/min.  

• Α/α θώρακα και ΗΚΓ χωρίς παθολογικά ευρήματα. 

• Γλυκόζη: 120mg/dl, Κρεατινίνη: 1.25 mg/dl,  

• Κ+/Na+: 3.6/138mEq/L, TC: 220mg/dl,  

• LDL: 135mg/dl, HDL: 35mg/dl, TRG: 260mg/dl,  

• Oυρικό οξύ: 10.4 mg/dl, ιστορικό ουρικής αρθρίτιδας 

• ΣΒ: 96Kg, BMI: 31Kg/m2  

• Ατενολόλη (50mg)  

• Ολμεσαρτάνη+HCTZ (40+25mg)  

• Σιμβαστατίνη 20mg  και  

• Ασπιρίνη 100 mg 



Πως θα χειρισθούμε συνολικά αυτόν τον 

ασθενή και τι θα κάνουμε για τα αυξημένα 

επίπεδα του ουρικού οξέος?  



Factors influencing CV risk in pts with HTN 

Demographic characteristics and laboratory parameters 

Sex (men > women) 

Age  

Smoking – current or past history 

Total cholesterol  and HDL-C 

Uric acid 

Diabetes  

Overweight or obesity 

Family history of premature CVD (men:< 55 years and women: < 65 years) 

Family or parental history of early onset hypertension 

Early onset menopause 

Sedentary lifestyle 

Psychosocial and socioeconomic factors 

Heart rate (resting values > 80 beats per min) 

2018 ESC-ESH Guidelines for the Management of Arterial HTN 



ESH/ESC HTN Guidelines 

2007 

GLs 

 SCr (> 1.4-1.5 mg/dl) 

 eCrCl / GFR 

MA 

EKG 

•LVH (EKG/Echo) 

•Concentric LVH 

•LA enlargement 

•CA thickening / plaques 

•Ankle/Brachial ratio 

•Arterial stiffening (PWV)* 

Routine Recommended 

2013 

2018 

GLs 

•Hb, Ht  

•Glucose  

•TC, HDL, LDL, TG  

•Uric Acid  
•SCr, GFR, K, Na  

•Γενική ούρων (λεύκωμα) 

•EKG 

•Echocardiogram 

•Carotid U/S 

•Ankle/Brachial ratio 

•Arterial stiffening (PWV)* 

•Holter ECG 

•U/S Abdomen, Peripheral arteries 

•HbA1c (Gluc > 102mg/dl or DM) 

•Urine protein, K, Na, K/Na 

•ABPM,  HBPM 

•Fundoscopy 



•                                          ∙  Amlodipine 

                                                                    ∙   SGLT2-i  
Lancet  2010 



Diuretic use, ↑UA and risk of gout in a 

population‐based study of adults with HTN  

Mara A. McAdams DeMarco et al Arthritis & Rheumatism 2011 

http://onlinelibrary.wiley.com/doi/10.1002/art.33315/full#fig1


Managing Hypertensive Patients With 

Gout Who Take Thiazide 

Joel Handler The Journal of Clinical Hypertension 2010  





• Ασθενής 58 ετών μέτριος καπνιστής, μέτριος+ πότης.  

• Υπέρταση (ΑΠ 162/100mmHg), Σφύξεις 75/min.  

• Α/α θώρακα και ΗΚΓ χωρίς παθολογικά ευρήματα. 

• Γλυκόζη: 120mg/dl, Κρεατινίνη: 1.25 mg/dl,  

• Κ+/Na+: 3.6/138mEq/L, TC: 220mg/dl,  

• LDL: 135mg/dl, HDL: 35mg/dl, TRG: 260mg/dl,  

• Oυρικό οξύ: 10.4 mg/dl, ιστορικό ουρικής αρθρίτιδας 

• ΣΒ: 96Kg, BMI: 31Kg/m2, Περίμετρος μέσης: 104cm.  

• Ατενολόλη (50mg) και στη συνέχεια προστέθηκε 

• Ολμεσαρτάνη+HCTZ (40+25mg)  

• Σιμβαστατίνη 20mg  και  

• Ασπιρίνη 100 mg 



ΑΣΘΕΝΗΣ ΜΕ ΥΠΕΡΤΑΣΗ 

Εκτίμηση βλάβης οργάνου – στόχου:  

• α/α θώρακα (-),  HKΓ (-) 

• ECHO LVMI: 129 mg/m2 

• Νεφρική λειτουργία eGFR: 69ml/min (<60ml/min) 

• Ποσοτική εκτίμηση πρωτεϊνουρίας: Λεύκωμα ούρων 

24h: 180 & 201 mg/d 

• U/S Καρωτίδων: ↑ ΙΜΤ, Αθηρωματικές πλάκες 

• PWV: 13 m/sec 

• ΥΠΕΡΤΑΣΙΚΟΣ  ΜΕ ΒΛΑΒΕΣ ΟΡΓΑΝΩΝ ΣΤΟΧΩΝ 



 

Cessation of hyperuricemic drugs 

 

• Thiazide and loop diuretics increase uricemia by an 

average of 0.65 and 0.96 mg/dL respectively.  

• Beta-blockers, non-Losartan ARBs and ACE inhibitors 

increase risk of gout and increased uricemia.  

• CCBs and Losartan should be privileged.  

• In cardiac failure, Spironolactone-Eplerenone which have 

no effect on uric acid can be advised when possible.  

• Cardio-protective Aspirin modestly increases uricemia 

and replacement by Clopidogrel can be considered. 



• Ατενολόλη 50mg/d: Διακοπή (αύξηση TG, Gluc)  και 

στη συνέχεια αντικατάσταση με Νεμπιβολόλη 5 mg 

• Ολμεσαρτάνη+HCTZ  40+25mg → 40+12.5mg     

(Μείωση διουρητικού για Ουρικό οξύ & Κάλιο)            

(Σε επίτευξη στόχου ΑΠ σκέψη για Λοσαρτάνη ) 

• Προσθήκη Αμλοδιπίνης 5mg, λόγω ουρικοζουρητικής 

δράσης το βράδυ για ↓οιδημάτων (Σε δεύτερο χρόνο 

σε σταθεροποίηση SPC τριπλός συνδυασμός?). 

• Επιπρόσθετη χορήγηση Επλερενόνης σε ανθεκτική 

υπέρταση ή εναλλακτική αντικατάσταση διουρητικού. 

• Επιπρόσθετη χορήγηση Μοξονιδίνης σε ανθεκτική 

υπέρταση.  



• Σιμβαστατίνη 20mg: Διακοπή →Ροσουβαστατίνη 20mg. 

• Δίαιτα–άσκηση-↓αλκοόλ για TG - UA και πιθανή  

προσθήκη Φενοφιμπράτης 145 mg (↓UA) ή Ω3. 

•  Σε συνεχιζόμενη διαταραχή μεταβολισμού γλυκόζης 

(↑HbA1c) πιθανή χορήγηση SGLT2-I (Dapagliflozine)  

• Διακοπή Ασπιρίνης μέχρι τουλάχιστον ρύθμιση ΑΠ και 

επαναξιολόγηση της ένδειξης χορήγησης της. 



Πως θα χειρισθούμε αυτόν τον ασθενή  

για τα αυξημένα επίπεδα του ουρικού 

οξέος? 

Έστω ότι μετά την παρέμβαση              

UA: 8.9mg/dl  



EULAR recommendation for the management 

of flares in patients with gout  





Sundy JS. Curr Opin Rheumatol 2010;188-93.  



UA Therapy and the risk 

of Stroke in older adults 

receiving medicare 

Multivariable-adjusted* HRs    

of duration of UA Therapy                                          

with incident stroke by  

Age 

Gender 

Race  

Singh JA et al  Arthritis Res Ther. 2016 



Multivariable-adjusted HRs 

of MI by duration                

of UA Therapy  

 by  

a Age group,  

b Gender 

c Race 

Singh JA et al  

Arthritis Res Ther. 2016 

in the elderly 
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Urate lowering drugs: Indications EULAR 

 
•  Severe gout or  

• When associated with UA lithiasis as traditionally, 

• In pts with Cardio-Vascular or Renal comorbidities,  

• or with high (>8 mg/dL) uricemia  

• or young age (<40 years), 

As these are likely to have frequent attacks(>2/year).  

In patients with a definite diagnosis of gout, the EULAR 

advises to discuss with the patient the indication of ULD 

as soon as after the first flare. 

Richette P, et al. Ann Rheum Dis 2016;0:1–14 





EULAR recommendation for the management 

of flares in patients with gout  



EULAR recommendation for the management 

of hyperuricemia in patients with gout  



2020 American College of Rheumatology 

Guideline for the Management of Gout 

Pts with 1 or more subcutaneous tophi, we strongly recommend 

initiating ULT over no ULT.  

Pts with radiographic damage (any modality) attributable to gout, 

we strongly recommend initiating ULT over no ULT. 

Pts with frequent gout flares (>2/year), we strongly recommend 

initiating ULT over no ULT. 

High 

Moderate 

Pts experienced >1 flare but infrequent flares <2/year, conditionally 

recommend initiating ULT over no ULT. 

High 

Moderate 

Pts experiencing first flare, we conditionally recommend against 

initiating ULT over no ULT, with the following exceptions. 

Moderate 

 

For patients experiencing their first flare and CKD stage >3, SU >9 

mg/dl, or urolithiasis, we conditionally recommend initiating ULT 

Very Low 

Patients with asymptomatic hyperuricemia (SU >6.8 mg/dl with no 

prior gout flares or subcutaneous 

tophi), we conditionally recommend against initiating any 

pharmacologic ULT (allopurinol, febuxostat, 

probenecid) over initiation of pharmacologic ULT. 

High 



Μεγάλες μελέτες………. 

• CARES  

• FAST  

• ALL-HEART  

• XILO-FIST   

• PRIZE 

• FREED  

• CKD 

• ΜΕΤΑΝΑΛΥΣΕΙΣ                                                          

 

 

 

 

 



Cardiovascular Safety of Febuxostat or 

Allopurinol in Patients with Gout 

William B. White, M.D. et al.  

CARES Study 

NEJM March 12, 2018 

 







GRADE 

Evaluation 

CARES 









GRADE TOOL REFINED
RISK OF BIAS Yes/No Grading

A. Randomized YES 0

B. Double blind YES 0

C. Dropouts/Withdrawals YES -1

D. Loss of follow-up YES -1

E. Discussion of effect studies YES 0

F. Early termination YES -1

G. Failure to report outcomes NO 0

OVERALL RISK OF BIAS SCORE  -3

 

 

INCONSISTENCY

Population Heterogeneity NO
0

Intervention Heterogeneity YES -1

Outcome heterogeneity NO 0

OVERALL INCONSISTENCY SCORE  -1

 

INDIRECTNESS

Indirect comparison (ie. comparison to placebo) NO
0

Study population differs from target population NO 0

Comparator differs among studies NO 0

Study outcomes differ from outcomes of interest NO 0

OVERALL INDIRECTNESS SCORE NO INDIRECTNESS 0

 

IMPRECISION

Optimal information size requirement NO
-1

Mean difference 95%CI includes 0 NO 0

Mean 95%CI ranges overlap NO 0

RR 95%CI includes 1 YES -1

OVERALL IMPRECISION SCORE  -2

 

PUBLICATION BIAS

Failure to report studies espec those showing no effect NO 0

Evidence arises from small trials funded by the drug company NO 0

Author affiliations on the study include the drug company YES -1

OVERALL PUBLICATION BIAS SCORE  -1

 

TOTAL SCORE -7

 

GRADE EVALUATION  

 

VERY LOW







Post-CARES EMA REQUIREMENTS  

Dear Doctor Letter 

• In the CARES study Febuxostat increased risk 

of CV death and all-cause mortality. 

Updated CV warning in the SPC: (July 2019) 

• Treatment with Febuxostat in pts with pre-

existing major CVD (e.g. MI, stroke or unstable 

angina) should be avoided, unless no other 

therapy options are appropriate 



Febuxostat and CV Events: Review and Meta-Analysis 

International Journal of Rheumatology Feb 2019, 



Eur Heart J, Volume 40, Issue 22, 7 June 2019, Pages 1778–1786,  

Febuxostat for Cerebral and CaRdiorenovascular 

Events PrEvEntion StuDy (FREED) 

 



PRIZE study 

PLoS Med April 2020  

N=500  

(uric acid >7.0 mg/dL)  

carotid IMT ≥1.1 mm 

asymptomatic hyperuricemia 

Effects of febuxostat on atherosclerosis 



PRIZE study 

PLoS Med April 2020  



PRIZE study PLoS Med April 2020  



PRIZE study 

PLoS Med April 2020  



Comparison of UA reduction and renal outcomes of 

febuxostat vs allopurinol in patients with CKD 

Scientific Reports July 2020 

5628 CKD  Pts 



FAST EMA required a safety clinical trial  

LANCET 

Nov 2020 



FAST - ENDPOINTS  

 Primary endpoint:  

• Hospitalisation for non-fatal MI/biomarker positive ACS 

• Non-fatal stroke  

• Death due to a CV event                                                          

 Secondary endpoints:  

• Hospitalization for non-fatal MI/biomarker positive ACS 

• Non-fatal stroke  

• CV death  

• All cause mortality  

• Hospitalization: CHF, Angina, PCI, CABG, Cardiac arrest, 

Cerebral revascularisation, TIA, thrombotic event, arrhythmia. 

Exploratory efficacy endpoint:  

• Proportion of pts whose UA is ≥6.0 mg/dL, <6.0 mg/dL and 

<5.0 mg/dL after each year of treatment  

 



FAST- INCLUSION CRITERIA  

• Male/Female gouty pts ≥60yrs with at least one CV risk factor  

• Age ≥70 years (male) or ≥75 years (female)  

• Smoking (current or within the last 2 years)  

• Diabetes mellitus or Impaired glucose tolerance  

• HTN (BP >140/90 mmHg) or receiving treatment to lower BP  

• Dyslipidaemia (investigator assessment)  

• CKD  Microalbuminuria or proteinuria  

• Family history of CAD or stroke in first degree relative at age <55 yrs  

• Inflammatory arthritis (Investigator assessment)  

• Chronic NSAID therapy (investigator assessment)  

• Previous CV event (MI, CVA or TIA)  

• PVD (investigator/clinical assessment)  

• Body mass index >30 kg/m2  

• COPD  

• Pts who have received ≥60 days treatment with Allopurinol or ≥2 

Allopurinol prescriptions, within the previous 6 months.  

 





NON-INFERIORITY - ON TREATMENT POPULATION  

FAST- PRIMARY ENDPOINT RESULT  

NON-INFERIORITY - ITT POPULATION  

LANCET 

Nov 2020 



FAST- PRIMARY ENDPOINT RESULT  

ON TREATMENT INTENTION TO TREAT 

LANCET 

Nov 2020 



FAST- SECONDARY ENDPOINT RESULT  



FAST- SECONDARY ENDPOINT RESULT  

Allopourinol Febouxostat 

N(%) Rate N(%) Rate HR (95%CI)     Pni   

All-cause 

mortality 
174 

(5·68%)  

1·438 108 
(3·53%)  

1·062 0·75        
(0·59, 0·95)  

<0.001  

ON TREATMENT 

LANCET 

Nov 2020 



FAST- SECONDARY ENDPOINT RESULT  

INTENTION TO TREAT 
LANCET 

Nov 2020 



FAST- SECONDARY ENDPOINT RESULT  

Allopourinol Febouxostat 

n(%) Rate N(%) Rate HR (95%CI) Pni   

All-cause 

mortality 
263 

(8·58%)   

 

2·045   222 
(7·25%)   

 

1·728   

 0·84 
(0·71, 1·01) 

  

 

<0.001  

INTENTION TO TREAT 

LANCET 

Nov 2020 



FAST- SECONDARY ENDPOINT RESULT  

ON TREATMENT INTENTION TO TREAT 

All-cause mortality 
LANCET 

Nov 2020 



FAST EXPLORATORY EFFICACY ENDPOINT  



FAST- SUBSET ANALYSIS  

• Following a request by EMA, it was performed 

an analysis on a subset of FAST patients similar 

to the ones recruited in CARES.  







FAST- SAFETY ANALYSIS  



FAST - CONCLUSION  

•  Febuxostat 80-120mg, in term of CV safety, is not 

inferior to Allopurinol 100-900mg.  

•  In Febuxostat arm all-cause of death and CV-

death rates were lower than in Allopurinol one  

•  FAST confirmed the superiority of Febuxostat vs 

Allopurinol in reaching the SUA target  

•  No increased risk of CV outcome has been 

shown in patients with MI, stroke or ACS (subset 

of patients more similar to the one included in the 

CARES).  

 



• Φεμπουξοστάτη 80mg 

• 3 μήνες μετά 

• UA: 5.8 mg/dl 

• Κρεατινίνη: 1.12 mg/dl 

• ΑΠ: 136/86 mmHg 

• Απώλεια 4 κιλών   



Τι γνωρίζουμε? 

• Το UΑ έχει σημαντικό ρόλο στην αλληλουχία της ΚΑΝ 

Μέχρι σήμερα έχουμε δεί ότι μειώνοντας το UΑ: 

• 1) Μειώνεται η ΑΠ 

– Σε εφήβους και ενήλικες 

• 2) Μειώνεται η LVMass 

• 3) Μειώνεται η εξέλιξη IMT  

• 4) Βελτιώνεται η λειτουργικότητα των μικρών αγγείων 

στον εγκέφαλο 

• 5) Μειώνεται το μεταφορτίο 

• 6) Βελτιώνεται η ενδοθηλιακή λειτουργία 

 





Υπάρχει πραγματικό κλινικό όφελος να 

θεραπεύουμε το ουρικό οξύ στον 

καρδιαγγειακό ασθενή?? 

 

Απάντηση 

 

• Φαίνεται πολλά υποσχόμενο  

• Έχουμε κατευθυντήριες ενδείξεις θεραπείας 

•  Το αν θα γίνουμε περισσότερο επιθετικοί 

στην θεραπεία, μελέτες σε εξέλιξη  ! 



Therapeutic Target  in HTN & UA 



Therapeutic Target  in HTN & UA 


