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Skoczynska M, Chowaniec M, Szymczak A, Langner-Hetmanczuk A, Macigzek-Chyra B, Wiland P. Pathophysiology of hyperuricemia and its
clinical significance - a narrative review. Reumatologia. 2020;58(5):312-323. doi: 10.5114/reum.2020.100140. Epub 2020 Oct 29. PMID:

33227090; PMCID: PMC7667948.
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Table 3. G-CAN endorsed labels and definitions of the basic disease elements of gout following a Delphi exercise and face-to-face consensus

meeting*
Consensus label Consensus definition

Monosodium urate crystals The pathogenic crystals in gout (chemical formula C;H.N.NaO;)

Urate The circulating form of the final enzymatic product generated by xanthine oxidase in
purine metabolism in humans (chemical formula C;H;N,O5)

Hyperuric(a)emia Elevated blood urate concentration over the saturation threshold

Gout flare A clinically evident episode of acute inflammation induced by monosodium urate
crystals

Intercritical gout The asymptomatic period after or between gout flares, despite the persistence of
monosodium urate crystals

Chronic gouty arthritisTt Persistent joint inflammation induced by monosodium urate crystals

Tophus An ordered structure of monosodium urate crystals and the associated host tissue
response

Subcutaneous tophus A tophus that is detectable by physical examination

Imaging evidence of monosodium urate  Findings that are highly suggestive of monosodium urate crystals on an imaging test
crystal deposition

Gouty bone erosion Evidence of a cortical break in bone suggestive of gout (overhanging edge with
sclerotic margin)
Podagra A gout flare at the 1st metatarsophalangeal joint

Gout, Hyperuricemia, and Crystal-Associated Disease
Network Consensus Statement Regarding Labels and
Definitions for Disease Elements in Gout



OPI2MOI

ACUUTTTWUATLKN UTTEPOUPLYALULA :

* H mopovuoia avénUEVNC CUYKEVTPWONC ouplkol of€oc otov opo ( >6,8mg/dl
auEAaveL o Kivouvoc KpuoTaAlomoinong Tou OUPLKOU OTOV 0p0), XwPLS onUEeLa
N CUMTTTWMOTA EVATIOBEONC oupLKOU povovatpiou, ontwc apbpitda, todo,
UTtEPOUPLYALULKN VEPpoTtaBeLa, vedpoABiaon

* OL KALVLKEC EKONAWOELC O€ UTIEPOUPLYOLLLKO aoBevr pmopouv va
ePavIoToOUV O0€ OTIOLOONTIOTE XPOVLKO CNHELO
e 2/3 MOPAUEVOUV QLOUUTTTWHOTLKOL

e YYeTI(ETOL KON ME OLATAPOXEC AOXETEC LE TNV EVATIOOEON KPUOTAAAWY
OUPLKOU, OTIWC N UTTEPTAON, N XPOVLA VEPPLKA VOOOC, N KopdLloayyeLakn
VOOOC, KoL Tot cUVSpOLLA LVOOUALVOOVTIOTAONG, axuoapKia



OPI2MOI

Znueio kAetdia

e Agv Ba avarmtuéouv OAoL oL uTtepoupLyatukol acBeveic apbpitida. (my, povo to
22% pe SUA>9mg/d| Ba kavel apBpitida o BabBoc 5etiac)

* H xprion tn¢ amopovwong KpuoTtaAAwv ouplkoU povovatpiov we pebodou
avadopac, N EGLKOTNTA TNC UTTEPOU PLXALULAC Via TNV dtayvwon TS apBpitidac
Kupaivetol amo 53-61%

* 10% e ouptkn apBpitidba €xouv SUA<6mMg/dI katd tn Sldpkela Twv e€EApoEwV

e 15-25% Twv A0BEVWV LE OLOU UTTTWOTLKI UTIEPOUPLYXOLLLLLOL £XOUV OLOU UITTWLOLTLKN
evamoBeon KPUOTAAAWY OUPLKOU HOVOVATPLOU, EUPNHO TIOU LOWC UTTOOTNPLIEL TN
otadlakn npoodo amo TNV AU UITTWHOTLIKA UTTEpOUpLYALULa oTnV apBpitida

Richette P, et al. Ann Rheum Dis 2020:;79:31-38. doi:10.1136/annrheumdis-2019-215315, EULAR



Recommended diagnostic modalities according to the disease states of gout.
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Diagnostic Tools

No MSU Crystal

MSU crystal deposition without
symptoms of gout

Gout flares

Intercritical
gout

Chronic gouty arthritis

Step 1: Search for MSU crystal*

Step 2: Clinical diagnosis™*

Step 3: Imaging™*™*

Pascal Richette et al. Ann Rheum Dis 2020;79:31-38

©2020 by BMJ Publishing Group Ltd and European League Against Rheumatism
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Source: Fauci AS, Kasper DL, Braunwald E, Hauser SL, Longo DL, Jameson JL, Loscalzo J:
Harrison's Principles of Internal Medicine, 17th Edition: http://www.accessmedicine.com

Copyright @ The McGraw-Hill Companies, Inc All rights reserved.

Uric acid crystals.
Harrison’s Principles of Internal Medicine 17" edition E€w/evb0 KuTtapLoL KpUOTAAAOL OUPLKOU povovaTpiou o€
apOpLko vypo



[TEPITPADOH MNEPI2TATIKOY

* Avdpac 35 etwv, KaTtoywyn amno To
Moklotav

e EAeUBOEPO ATOULKO LOTOPLKO/XWPLC
bOPUOAKEUTIKN aywyn

e EpunUpeTo pE MapaywyLlko Brxa

e Y& AKTLVOYPAPLKO EAEYXO: TTUKVWON
aploTteEPOU avw Aofou




[TEPITPADOH MNEPI2TATIKOY




[TEPITPADOH MNEPI2TATIKOY
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* Bpoyyookomnnon: amopuovwaon
Staphylococcus aureus, MTB:
apPVNTLKO Xpert-TB, xpwaon Kal
KaAALEpyELa Yot MTB

e AvtlotadUAOKOKKLKN aywyn:
UPECN EUTTUPETOL Kall
OVOTTIVEUOTLKWVY OUUTTTWHATWVY




[TEPITPADOH MEPIZTATIKOY

* YTTOTPOTI EUNTUPETOU KOl
eudavion oopuaAyiag

* CT: oldnua Yottn pu Ko
apalwTIKeEC BAaBec ota
cwpota 02 kot O5
oTtovO VAWV




[TEPITPADOH MEPIZTATIKOY

* MRl OM2ZX: ta®oAoyLKOC
gUTAOUTLOMOC otov O2 e
ETIEKTOON OTA TTOLPAOTIOVOUALKAL
LopLa Kal oTa LLEcooTiovOUALL
SlooTAMATA, ELKOVA
QAMOOTNMATWY 0To Oe€L0 Poitn
LU, EUMAOUTLOMOC TwV O2
eEepxopevwy pullwv oto 02-03
dlaotnua Kot EUTTAOUTI(OMEVN
Ao paAakwyv poplwv oto UPoc
tou O5.




[TEPITPADOH MEPIZTATIKOY




[TEPITPADOH MEPIZTATIKOY

* AVOOOAOYLKOC EAEYXOC, LOAOYLKOC EAEYXOC KOl UTIEPNXOC KAPSLAC
Slywc maBoAoyka svpnuata

* Ek vEou BpoyxooKkomnaon, Kol TtAAL ApVNTLKA OTTOTEAECUATA OTTO
HLopLlako eAeyyo yia TB, apeon xpwon kat KAAALEpYELA yLa
dvpatiwdn/un dvpatiwdn pukofoktnpidio

* Bioyia (FNB mapacmnovOuAikng BAaPNn¢ utto CT) pe ebpnua pn

VEKPWTLKAC KOKKIWHaTWwdouC PAeyUOVAS Kal ApVNTIKN KAOAAIEPYEIQ
via M.tuberculosis.

* JUVEXLON OVTLOTADUAOKOKKLKAC aywync yia 6 edopadec



[TEPITPADOH MEPIZTATIKOY

e Kapta kKAwvikn n aktwvoAoyikn BeAtiwon

* Avolktn Bloyia omovouAikwv BAaBwv: ETTIBERAIWOE TNV
UTTAPCN VEKPWTIKNG KOKKIWMATWOOUC PAEYPOVNG UE
OETIKO YOPIaKO EAEYXO, KOAAIEPYEIQ KaI EualoBnaoia oTa
TTPWTEUOVTA AVTIQUUATIKA.

* Eywve evapén aviipupatiknc aywync e KaAn avoyn Ko
CUHHOpdWON.



[TEPITPADOH MEPIZTATIKOY

e AVTLOUHOTLKNA aywyn:
Isoniazid(5-10 mg/kg/d -300mg max)
+ Rifampicin(10mg/kg/d 600mg max)
+ Pyrazinamide(20-25mg/kg/d 2000mg max)
+ Ethambutol (15-25mg/kg/d)

* Isoniazid(5-10 mg/kg/d -300mg max)
+ Rifampicin(10mg/kg/d 600mg max

2 UNVEG

7 UNVEG




[TEPITPADOH MEPIZTATIKOY

e 2 LNVEC LETA ATIELKOVIOTLKNA KoL
KAWVLKN BeATiwon, LKOWVOTIOLNTLKA

Badlon, xwpic xprnon kndeuova




[TEPITPADOH MNEPI2TATIKOY

* Me tnv €vapén tng
QVTLPULATIKAC
Bepamneioc: avénon tou
OUPLKOU 0EEOC ATIO TLC
7 TIPWTEC KLOAAC LEPEC
Beparmneioc.

e TLun ouptkou armo 2,9
mg/dl og 7,9 mg/dI
(avénon 269%




[TEPITPADOH MEPIZTATIKOY

* ACUUTTTWHOTLKOC, Slxwc onueia apBpitidag, todwv N veppomabdelag

* AVTLLETWTILOTNKE LE abénon TN eVUOATWONC TOU KOl EPYAOTNPLOKN
nopakoAovdnon

* H yopnyynon aAAomouptvoAnc 6ev kplBnke okoOmLun
* KpiBnke aduvatn n amoocupon tn¢ mupalvopidnc



Drug- or diet-induced decreased uric acid clearance
Diuretics (thiazides and loop diuretics)
Cyclosporine and tacrolimus

Low-dose salicylates

Ethambutol

Pyrazinamide

Ethanol

Levodopa

Laxative abuse (alkalosis)
Salt restriction

Nicotinic acid

© 2023 UpToDate, Inc. and/or its affiliates



Tupalwvauion (PZA)

* MMpodapuako

e AvaAoyo tou vikotwvapdiov (B3)

* Movn €vbelén: evepyoc dupatiwon

* Apa o€ o&ewTIKO Ph (pakpodaya), Bpadewc avantuocoopeva oAAA Ko TtoA/va BaktApla

* Metatpenetal og mupallvalko oL (pyrazinoic acid POA) amo to pukoBaktnploko eviupo
nupadwvauldbaocn

* Metatpenetat oto Nrap o€ POA armo tn HIKpoowHLlakn mupallvaptdaon Kol EMELTA LECW TNG
¢avBvo-oteldaonc o 5-OH-PZA ko 5-OH-POA

o Auénuevn vedpikn enavappodnon Tou ouplkou 0EE0C

. MELwEéVD VEQELKQ' OLT(éKKELOD g>80% Eeiwog NG Kdeaecgsz

* ACUMMTTWHATLKA KaTtokpAatnon ouptkoU o€ 50% (40-80%) twv a.oBevwv tou Aapfdavouv PZA
e ALOPOBwaoN TNC UTIEPOUPLXALUIOC LETA TNV ATTOCUPOH TOU apUAKOU

Pyrazinamide-Induced Hyperuricemia Antony Q. Pham, PharmD, BcPS; anh Doan; and Matt Andersen, PharmD
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The dotted arrows indicate drug interference. GLUT9: glucose transporter 9; I: inhibition; MRP4: multi-drug resistance-associated protein 4; NPT: human sodium-dependent
phosphate transporter; OAT: organic anion transporter; S: stimulation; SMCT: Na + -dependent anion cotransporter; T: trans-stimulation; URAT1: urate/anion exchanger;

Adenosine triphosphate (ATP)-dependent unidirectional efflux transporter.



OEPAIEIA A2YMITTQMATIKH2 YITEPOYPIXAIMIA2

Yyiewodiattntikec napeuBaoeic:

e AVTIUETWTILON CUVVOONPOTNTWYV (UTtEpTAoN,KapdlayyeLakn voooc, Xxpnon
Sdloupntikwy, b-blockers, aomipivn, pevodiunpatn, KukAoomopivn)

e AtwAELa TtEPLTTOU BApouc

e KataAAnAn élatta

e JupnmAnpwpoata dtatpodnc (my. kepaoia)
* Melwon katavaAwong aAKoOA

* AvTikatdotaon omou givat ePpkto/acdaréc papudKwy Tov cupuBailouv
OoTNV UTTEPOUPLYOLULOL



OEPAIEIA A2YMITTQMATIKH2 YITEPOYPIXAIMIA2

DapUAKEUTIKEC TAPEUBAOTELC:

| —

e AAAOTtOUpPLVOAN
* Depmovéootdrn — ULT

* MMpoPeveoidn

e KoAxikivn

* MIAD = AvtipAeypovwodn
* Mpebvilovn




OEPANEIA A2YMITQMATIKH2 YIEPOYPIXAIMIA2

PICO Certainty of
Recommendation question evidence
1 High
2 Moderate
3 High
For patients who have previously experienced =1 flare but have infrequent flares (<2/year), we conditionally 4 Moderate
recommend initiating ULT over no ULT.
For patients experiencing their first flare and CKD stage =3, SU =9 mg/dl, or urolithiasis, we conditionally 5 Very low
recommend initiating ULT.
57 Hight

_ Conditionally recommend B{fely-{ A IulnE e -EllE _I
* PICO = population, intervention, comparator, outcomes; CKD = chronic kidney disease; SU = serum urate.

T There is randomized dlinical trial data to support the benefit that ULT lowers the proportion of patients who develop incident gout. However,

based on the attributable risk, 24 patients would need to be treated for 3 years to prevent a single (incident) gout flare leading to the
recommendation against initiating ULT in this patient group.

2020 American College of Rheumatology Guideline for the Management of Gout. Arthritis Care Res (Hoboken). 2020 Jun;72(6):744-760.. Epub 2020 May 11.
Erratum in: Arthritis Care Res (Hoboken). 2020 Aug;72(8):1187.. PMID: 32391934.



AMNNAentidpaon AANomoupvoAnc-Nupadvaputdnc

> Eur espir J. 1988 Oct;1(9):807-11.

Interaction between allopurinol and pyrazinamide sipore s s201s secc) cizscize

doN10.11622/spfed).2013097

C Lacroix 1, C Guyonnaud, M Chaou, H Duwoos, O Lafont

Paradoxical increase in uric acid level with allopurinol
use in pyrazinamide-induced hyperuricaemia

Case report ‘ Published: 10 Ja@ 2015 >

Allopurinol/pyrazinamide interaction

Hyperuricaemia with secondary uric acid nephropathy: case report



AMNNAertidpaon AANomoupvoAnc-NMupadvapidnc
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Pyrazinamide ) Pyrazinoic acid
(PZA) - Allopurinol — (POA)
O C OX1d c
i T
/N C\NH N Gl
2 > = OH
/|:\ j'/ Deamidase /l:\ ]/
HO N HO N
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Claire M. Naftalin et al., Coadministration of Allopurinol To Increase Antimycobacterial Efficacy of Pyrazinamide as Evaluated in a Whole-
Blood Bactericidal Activity Model, Volume 61 Issue 10 e00482-17 aac.asm.org 1Antimicrobial Agents and Chemotherapy



AMNNAentdpaon AANortouplvoAnc-Nupadltvapidng

Plasma concentration (pug/mL)
(Tw/Bri) uonenuadu0d BWSE|]

| —e=—— PZA 10mg/kg alone — ®— PZA 10malkg + ALLO - --A--- PZA 25mg/kg alone - -- A PZA 25malkg + ALLO |

FIG 2 Plasma concentrations of pyrazinamide (PZA), pyrazinoic acid (POA), 5-hydroxypyrazinamide (5-0H-PZA), and S5-hydroxypyrazinoic
acid (5-0OH-POA), with and without allopurinol (ALLO) boosting.-



OEPAITEIA YIIEPOYPIXAIMIAZ ATO TTYPAZINAMIAH

* H Bepareia pe mupalvopidn SLAKOMTETAL OV 0 A0OBEVAC AVATTTUEEL
oupLkn apBpitda

e ALOKOTTTOEVN XOopNyNon Tt mupalvopidnc podl He pLdopurtkivn

* H untepoupLyatuia kat n apBpaldyia mov opeilovtal otnv
riupadtvopuidn avtipetwrniloviol Pe AKETUANOCAALKUALKO O€U.

Tuberculosis, Infectious Diseases, 19th Edition Harrison’s Principlesof InternalMedicine



Table 1 _Time Course of Serum Uric Acid Concentration

in Patients (n = 50) With Pulmonary Tuberculosis Table 2_Incidence and Location of Joints Affected by
Undergoing Combination Therapy With Isoniazide, Arthralgia in 11 Patients With Hyperuricemia Following
Rifampicin, and Pyrazinamide 8 Weeks of Combination Therapy
Time Uric Acid Concentration . . o

(mean = SD), mg/dL Location of Affected Joints Number of Cases? (%)
Pretreatment 4.4 + 0.5 Knee 4 (8.0)
Post-treatment, week Shoulder 2 (4.0)

2 4.8 +0.5 Wrist and interphalanges 2 (4.0)

g g% * g-gﬂ Vertebral column 1 (2.0)

8 6.4 + 0.8** Ankle 2 (4.0)

Total 11 (22.0)
“p<0.05, compared with pretreatment LA concentralion.
=11 (N5 comnarad with nrefreatment 1A conecentratinon anl — 50
Table 3_Incidence of Hyperuricemia Among 13 Patients - . N .
who Received Aspirin ¥Ill,erapv After Discngtinualion Table 4_Serum Uric Acid Concentration in 11 Patients
of Combination Thera Before and After Discontinuation of Combination
Py Therapy
Specimen Type Number of Patients With Time Uric Acid Concentration, mg/dL
Uric Acid Concentration, mg/dL Mean + SD Range
<6.5 >b6.5
Pretreatment 44+ 05 3.5-5.2

Pretreatment Post-treatment, 8 weeks 7.2 +02" 6.8-7.4
Post-CT for 8 wk After discontinuation of treatment, 2 weeks 45+ 0.3 4.0-5.0

Post-DC of CT + ASA therapy for 2 wk

<0001, compared with prefreatrment value
S0, standard deviation

CT, combination therapy, DC, discontinuation; ASA, acetylsalicylic’ acid (aspirin)

At the end of the 8-week period of combination therapy, 11 of the 50 (22%) patients complained of arthralgias, especially in the
knee (Table 2). In the patients (n = 13) who were treated with combination therapy for 8 weeks and then discontinued on this
therapy and begun on aspirin therapy (2,4gm/d) for 2 weeks, the serum UA levels in all of these patients returned to normouricemic

levels Qureshi, MD and others, Hyperuricemia and Arthralgias During Pyrazinamide Therapy in Patients With Pulmonary
Tuberculosis, Laboratory Medicine, Volume 38, Issue 8, August 2007, Pages 495-497




EQapoutoAn
* [IpoKaAEL UTTEPOU PLXALULO LEOW MELWONC TNC KAAOUOTLKNAG
QTEKKPLONC TOU OUPLKOU 0EEOC

* ALYOTEPO CUXVA KOl LLLKPOTEPN AVENON TOU OUPLKOU GUYKPLTIKA LE TNV
rnupalivapuidn

* Kuplwegtn 2", 31, 4" gBdopada Bepareiac, arla £xeL mapatnpnOel
aKopa Kot peta tnv 1" doon

* ALOPOwaoN TNC UTTEPOUPLXOLLULOG LETA TNV ATOCUPON Tou GaPLAKOU

Pyrazinamide-Induced Hyperuricemia Antony Q. Pham, PharmD, BcPS; anh Doan; and Matt Andersen, PharmD



MEAAONTIKOI 2TOXOI

& | Mycobactericlogy | Research Article | 30 August 2022 f . il"‘l

Novel Antibacterial Activity of Febuxostat, an FDA-Approved
Antigout Drug against Mycobacterium tuberculosis Infection

Authors: Lee-Han Kim , Soon Myung Kang, Jake Whang , Kee Woong Kwon , Sung Jae Shin

e Emavaotoxevon dopLaKou

* YoBeon epyaoioac: To UA dpa wc rtnyn N, To omoilo xpnotluomoleital yio. tn cUvOeon
V(U LWV/TIPWTEWVWYV aTto To MTtd

o AvtifaktnpLakn dpaotikotnta febuxostat, Evavtlt aAAomoupvoAnc kol topiroxostat
* Movo to febuxostat €deLée avtifaktnplakn dpdon — concentration dependent
* MTBC, M. Kansasii (evboyevnc avtoxn otnv PZA), M. shinjukuense

e KAviIkn onpooio akopa Ogv eival EekaBapn (doon papuakou, Stapkelo Bepameiog,
ouyxopnynon He aAlo avtidbupaTika)



MEAAONTIKOI 2TOXOI

Host-directed anti-mycobacterial activity of colchicine, an anti-
gout drug, via strengthened host innate resistance reinforced by

the IL-1B/PGE, axis

Kee Woong Kwon, Lee-Han Kim, Soon Myung Kang, Ju Mi Lee, Eunsol Choi, Jiyun Park, Jung Joo Hong,
sung Jae Shin 24

First published: 17 March 2022 | https://doi.org/10.1111/bph.15838 | Citations: 1

* H koAxikivn evioyvoe tnv avti-Mtb dpaotikotnta twv pakpodpaywv xwpelic
VOl ETINPEACEL TN PLWOLLOTNTA TWV KUTTAPWV

* Melwoe to BaktnpLako ¢opTtio o MVEVUOVEC Kol OTIANVA TwV AoBevwy



YUUIEpAOOTO

* H mupadwvouidn aAAa kot n e6apBouTtoAn Hmopel vo mPOKAAECOUV
OLOU UITTWHOTIKA N KOl CUUTTTWHATIKA uTtepoupyoLuia (vedpoABiaon,
ouplkn veppornaBbela, apBpitda)

* H mapokoAoUBnon Twv TLHWV TOU oupLKoU 0EE0C TIPETIEL VoL BploKkeTal
oTn okEYPn Tou ylatpou mou Beparmevel aoBevn pe pupatiwon

* H eykapn dtayvwaon €xeL Kploun onupocia

* Me ta kataAAnAa pETpa ta opEAN Ao Tn xopnynon tng
nupadvapuidnc otn Bepamneio tnc pupatiwonc vmtepPoivouv ToUC
KLvOUVOUC TNC UTTEPOUPLYOLLULOG
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