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Gout: why an ancientdiseaseisa modernday
problem? 

Epidemiology-Pathophysiology

Treatment



WhyThe Management of Goutin te Elderly
isReallyChallengingin the ModernEra?

üHigh prevalence

üChallengingDiagnosis

üFrequentcoexistanceof comorbidities

üChallengingtherapeuticmanagement



ά¢ƘŜ ŘƛǎŜŀǎŜ ƻŦ ǘƘŜ ƪƛƴƎǎέ 
ά¢ƘŜ ŘƛǎŜŀǎŜ ƻŦ  ǘƘŜ tƻǇŜǎέ 
ά¢ƘŜ ŘƛǎŜŀǎŜ ƻŦ ǘƘŜ ǊƛŎƘŜǎέ

άThe common cold is well named ςbut the gout seems 
ƛƴǎǘŀƴǘƭȅ ǘƻ ǊŀƛǎŜ ǘƘŜ ǇŀǘƛŜƴǘΩǎ ǎƻŎƛŀƭ ǎǘŀǘǳǎά

(The LondonTimes 1900)

άIn keeping with the spirit of more democratic times, gout 
is becoming less upper-class and is now open to all ... It is 
ridiculous that a man should be barred from enjoying gout 
because he went to the wrong schoolά(Punch 1964)



Epidemiologyof goutand hyperuricaemia(SUA >6 mg/dL) 
in Italyduringthe years2005ς2009

Trifirò G, et al. Ann Rheum Dis (2011).

0 

50 

100 

150 

200 

250 

300 

350 

400 

450 

18-34 35-44 45-54 55-64 65-74 75-84 over 85 

Hy peruricemia Males 

Hy peruricemia Female 

Gout Males 

Gout Females 

P
re

va
le

n
ce

 p
e

r 
1

0
0

0
 i
n

h
a

b
ita

n
ts

A
S

Y
M

P
T

O
M

A
T

IC
H

Y
P

E
R

U
R

IC
E

M
IA



WhyThe Management of Goutin te Elderly
isReallyChallengingin the ModernEra?

üHigh prevalence

üChallengingDiagnosis

üFrequentcoexistanceof comorbidities

üChallengingtherapeuticmanagement



ñéThe victimgoesto bed and sleepsin goodhealth. About2 

oôclockin the morning, he is awakenedby a severe pain in the 

greattoe; more rarely in the heel, ankleor instep. 

Thispain is like thatof a dislocation, and yetthe partsfeelas

if coldwater werepouredover them. Thenfollowschills and 

shiverand a little fever. The painwhichat first moderate 

becomesmore intense. With its intensitythe chills and shivers

increase.

Aftera time thiscomesto a full height, accommodatingitself

to the bonesand ligamentsof the tarsusand metatarsus. Now

it is a violentstretching and tearingof the ligamentsïnowit is

a gnawingpainand nowa pressure and tightening. So 

exquisiteand lively meanwhileis the feeling of the part 

affected, that it cannotbear the weightof bedclothesnor the 

jar of a personwalkingin the roomé.ò

An accurate and colorfuldiscriptionof a goutattackwaselegantly
written in 1683 by Dr.Thomas Sydenhamwhowashimselfa 

suffererof gout:

óThe Goutô by James Gillray (1799).



Goutflaresand asymptomaticarticulardamage



Gouthasoften (a)tipicalfeatures

üGout is one of the most painful type of arthritis

üHowever , gout (mostly in the elderly ) tend to 
be more indolent while gout flares tend to be 
more polyarticular

üGiven the chronicity of gout, often patients tend
to have an increasedincidence of tophi , 
especially of the elbows and hands



Goutcan be mistakenfor changesthat are usually
attributedto OA or RA

The presence of tophi in the hands and the upper extremities can 
be mistaken for rheumatoid nodules. 

Tophi can supervene on Heberdenᾷs and Bouchardᾷs nodes. 



Ann Rheum Dis 2006;65:1301ï1311

Likelyhoodratio for variousfeaturesin the diagnosisof 
gout - EULAR



Musculoskeletal US can be able to visualize intraarticular crystal 
deposits with a characteristic hyperechoic enhancement of the outer 
surface of the hyaline cartilage, known as the òdouble contour sign.ó

Asymptomaticarticulardamagein hyperuricemia



Asymptomaticarticulardamagein hyperuricemia

Pinedaet al. Arthritis Research& Therapy2011.

Intra-articular crystal deposits in 

asymptomatic subjects with hyperuricaemia



Natural Historyof Gout: Crystal Load
Worsensif UricemiaRemainshigh

!ŘŀǇǘŜŘ ŦǊƻƳ άDƻǳǘΦ wƛǎƪ CŀŎǘƻǊǎΣ 5ƛŀƎƴƻǎƛǎ ŀƴŘ ¢ǊŜŀǘƳŜƴǘΦ !ǾŀƛƭŀōƭŜ ƻƴ LƴǘŜǊƴŜǘΥ ƘǘǘǇΥκκknol.google.com/k/gout

Crystal load
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Shah A, et al. Curr Rheumatol Rep (2010) 12:118ð124

Gout, Hyperuricemia, and the Riskof Cardiovascular
Disease: Cause and Effect?



Whyhavinggoutcan meanyou'llend up with heartdisease..?  
How oneillnesscan be linkedto another

Which came first?
http://www.dailymail.co.uk



ViazziFet al. Diabetes Care. 2011; 34:126-8

SerumUricAcid LevelsPredictNew-OnsetType2 
Diabetesin HospitalizedPatientsWith Primary

Hypertension: The MAGIC Study
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Changesin SUA, Systolicand diastolicBP in obese adolescent
treatedwith Allopurinoland Probenecid

P<0.001

P<0.001P<0.001

P<0.001

Soletsky B et al, Hypertension 2012



Verdecchia P et al. Hypertension. 2000;36:1072-1078.)

Total CV events Fatal CV events All cause deaths

1720 subjectswith EH, untreated, screenedfor absenceof cardiovasculardisease, renaldisease, cancer, and 
other importantdisease. Follow-up up to 12 years(mean, 4.0) werefollowed
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T T T
Relation BetweenSerumUricAcid and Riskof

CVD in EssentialHypertension: The PIUMA Study



The pH-solubility relationships of uric  acid and MSUM 

Normal condition  
(pH 7.4) 

Chih MH et al. CrystEngComm, 2016,18, 290-297 

The pH-solubilityrelationshipsof uricacid and MSUM

MSU crystals

In normal condition (37° C, aqueous solution, pH 7.4) the solubility limit of MSU 

is reached when the urate concentration is about 6.4 mg/dL (384 mmol/L )



Bohle V et al. Arthritis Rheum 2010;62:1069-1076 

Relationshipbetweenserumuricacid levelsand annual
incidenceof gout



Goutisassociatedwith increasedriskfor cardiovascular
events

1Liu SC et al. PLoS One. 2015 Jul 31;10(7):e0134088. d
2Clarson LE et al. European Journal of Preventive Cardiology 2015, Vol. 22(3) 335-343

Gout and Risk of Myocardial Infarction1 Gout and Mortality for CHD2



Ultrasonographicassessmentof joint pathologyin type2 diabetesand
hyperuricemia(60%) or gout(40%): The FremantleDiabetesStudyPhaseII

Õ A subset of 101 participants(meanage70.4 years, 59.8% males, mediandiabetesduration14.6 
years) with hyperuricemia(fastingserumuricŀŎƛŘ җлΦпнƳƳƻƭκ[),

Õ Joint inflammationand/or uratedepositionwerepresentin the majorityof community-based
patientswith type2 diabetesand hyperuricemiaregardlessof whethertherewasa historyof gout.

double contour sign (27.7%) Aggregates (59.4%)

power doppler signal (37%) Tophus (19.8%)

KeenHI et al. Journal of Diabetesand Its Complications32 (2018) 400ς405



SubclinicalGoutand CardiovascularDisease

High Serum Uric Acid
AndrèsM et al. ARTHR & RHEUM 2016:68 (6):1531ς1539
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Silent MSU Crystal Deposits Are Associated
With Severe Coronary Calcification in

Asymptomatic Hyperuricemia (SUA >7 mg/dL)

Õ 74/140 pts (53%) with NSTEMI 
had hyperuricemia

Õ 13/74 pts (17%) with 
asymptomatic hyperuricemia 
had MSU crystals

P=0.003



SUA, oxidative stress and CV disease:
a comprehensive hypothesis

HTN, CKD

CV disease

Serum Uric Acid

Gout

Borghi C, Desideri G, Hypertension 2016

Intracellular Uric

Acid

i.c. oxidative stress (  eNOS) 

mitochondrial dysfunction

RAAS activation

High TG,MS,TOD

XO-overactivity (genetic, induced)

XO- overfeeding (food, fructose, purines)

Oxidative stress
Cellular entry of 

Uric Acid



Hyperuricemiastartsat
360 micromoles(6 mg/dL) 

Journal of Hypertension 2015, 33:1729ς1741
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Presence of

strong CYP3A4 

P-glycoprotein 

inhibitors

Treat as early as possible

Severe renal 

failure

Avoid colchicine

Contra-indications to 

cochicine,  NSAIDS and 

corticosteroids (oral and 

injectable)

Education about the disease

Individualised  lifestyle advice

Screening for comorbidifties 

and current medications

Therapeutic options

Depending on the severity, the 

number of affected joints and 

duration of attack

Colchicine

(1 mg followed 1 

hour later by 0.5 mg)

NSAID

(classic or coxibs + 

PPI if appropriate)

Prednisolone

(30-35 mg/d for 5 

days)

IA

Injection of 

corticosterod

Combination therapy

(for istance colchicine 

+NSAID or corticosteroids)

Resolution of flares
Educate to self medicate

Consider initiation of ULT

(together with flare profilaxys)

Avoid cochicine 

and

NSAIDS

Consider IL-1 blockers

Management of 

acute flare

Ann Rheum Dis 2016;0:1ï14. 



SerumUricAcid Target 
< 6 mg/dL
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Gouttherapeutics:  new drugsfor an olddisease

Neogi T. N Eng J Med 2011;364:443-452

(modified) Burns CM, et al. Lancet 2011

Uricosurics:

Probenecid

Benzbromarone

Lesinurad
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Ten patients received 100 mg and 258 subjects 
received 300 mg of allopurinol based on renal 
function. 
a = p < 0.05 versus allopurinol in patients with 
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Becker MA et al. Arthritis Research & Therapy 2010; 12: R63.

Allopurinol- and Placebo-Controlled, EfficacyStudyof 
Febuxostat: APEX study

Subjects (n =1.072) with serum urate level >8.0 mg/dL and gout and normal or 

impaired RF (creat. >1.5 to <2.0 mg/dl)

Patients with Normal RF
Patients with Impaired RF

Unmet

Clinical Need



IC50 ( M˃)

URAT1 3.36

OAT4 3.34

LesinuradreducessUAby increasingrenalexcretionof UA

Lesinurad



Superiore efficacia delle combinazione lesinurad+XO-I vs XO-I
in monoterapianel ridurre SUA
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*p<0.0001 vs. allopurinolo
PBO + ALLO

LESU200 mg + ALLO

LESU400 mg + ALLO 

SaagKG, et al. Arthritis Rheumatol2017;69:203ς12. 

BardinT, et al. Ann Rheum Dis 2016;76:811ς20.
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PBO + FBX (N=109)

LESU200 + FBX (N=106)

LESU400 + FBX (N=109)

6.0

5.5

5.0

4.5

4.0

2.5

Baseline 1 2 3 4 5 6 7 12

3.5

3.0

98 10 11

Mese

À
À

À À
À

À
À À

À

À À
À À

À

À

À

À

ÿ

Àp<0.0001 versus baseline; ÿp=0.0002 versus baseline. *pÒ0.0281 LESU 

200 + FBX vs PBO + FBX 

*
*

* *
*

*
* *

Fase principale Fase di estensione

CRYSTAL

Dalbeth N, et al. Arthritis Rheumatol. 2017 Sep;69(9):1903-1913 



Superiore efficacia delle combinazione lesinurad+allopurinolovs 
allopurinoloin monoterapianel raggiungere SUA<6 mg/dL

1. Saag KG, et al. Arthritis Rheumatol 2017;69:203ï12. 2. Bardin T, et al. Ann Rheum Dis 2017;76:811ï20.

27,9
23,3

54,2 55,4
59,2

66,5

0

10

20

30

40

50

60

70

80

90

100

PBO + ALLO LESU200 + ALLO LESU400 + ALLO

CLEAR2CLEAR1

P
za

l 
ta

rg
e
t 
a
l m

e
se

6
(%

) p<0.0001

p<0.0001

p<0.0001

p<0.0001

N=201 N=201 N=201 N=206 N=204 N=200

ALLO=allopurinolo; LESU=lesinurad; PBO=placebo Analisi NRI=non-responder imputation 



Superiore efficacia delle combinazione lesinurad+XO-I vs XO-I in 
monoterapianel raggiungere SUA <5 e <4 mg/dL
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BardinT, et al. Ann Rheum Dis 2016;76:811ς20.
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Superiore efficacia delle combinazione lesinurad+allopurinolovs 
allopurinoloin monoterapiaƴŜƭƭΩƛƴŘǳǊǊŜ ƭŀ ǊƛǎƻƭǳȊƛƻƴŜ ŘŜƛ ǘƻŦƛ
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* Trattamento per 24 mesi continuativi

Bardin T, et al. Presented at EULAR 2016. Poster 209.



Superiore efficacia delle combinazione lesinurad+allopurinolo
vs allopurinoloin monoterapianel ridurre gli attacchi acuti nel 

lungo termine

Per i soggetti che hanno ricevuto lesinurad+ allopurinolodurante lo studio principale, la quota di pazienti che ha 
richiesto trattamento ha continuato a diminuire anche durante lo studio di estensione
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LESU200+ALLO n= 239 239 219 196

LESU400+ALLO n= 232 232 214 197

Bardin T, et al. Presented at EULAR 2016. Poster 209.



20% Iperproducers

XO overactivity(genetic, induced) or 
έoverfeedingέ όfood, fructose, 

purines)

80% Underexcretors

(physiologically, low GFR, 
Diuretics)

UricAcid excretion/production balance



Human VascularSmooth
MuscleCellsExpress a Urate

Transporter

Price KL et al. J Am Soc Nephrol 17: 1791ï1795, 2006.

UA iducesapoptosi and reduce 
NO in HUVECs

Li P et al. Int J Mol Med. 2016 Apr;37(4):989-97.



Human VascularSmooth
MuscleCellsExpress a Urate

Transporter

Price KL et al. J Am Soc Nephrol 17: 1791ï1795, 2006.

URAT1 Gene Polymorphisms
Associatedwith Obesityand MS 

in Hypertension

Shafiu M et al. Kidney Blood Press Res . 2012 ; 35(6): 477ï482.



Desideri G et al. J. Cell. Physiol. 9999: 1ï10, 2016. Tomioka et al. Fluids and Barriers of the CNS 2013, 10:31

Ependymal cells of the 
mouse brain express urate

transporter 1 (URAT1)



It is more important to know

what sort of patient has a disease

than to know what sort of disease

a patient has

William Osler, 1892

The GŜǊƛŀǘǊƛŎƛŀƴΩǎPerspective



gotta

Malattia da depositi
di urato

Lƭ ƳƻƴŘƻ ǎƻƳƳŜǊǎƻ ŘŜƭƭΩƛǇŜǊǳǊƛŎŜƳƛŀ 
con e senza depositi di urato
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nefrolitiasi

Iperuricemia 
asintomatica

ictus
demenza

CKD

HF
CHD

DM/SM

PAD

DM: diabete mellito
SM: sindrome metabolica
SC: scompenso cardiaco
PAD: arteriopatia periferica
CKD: malattia renale cronica

HF
CHD


