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High Sensitivity CRP is a Good Marker in Differentiating Active Systemic

Lupus Erythematosus with or without Infection
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Abstract

Background

Systemic Lupus Erythematosus(SLE) LﬂuhﬂﬁlLﬁ@]mﬂmﬁﬁwmuﬁﬁ@ﬂﬂﬁmaaswunﬂﬁ@juﬂ”u
ﬂtﬂa;u”umi%'ﬂmvl,@i’w?umvl,ﬂmﬂLL@ié’@swmsmmnnmaxﬁm%aﬁ'@gmﬂuﬁwﬁuﬁuSJ VBIFNAG
Yanue Snnsdnmnfaszey CRP lu;jﬂm SLE wuinszau CRP ldfimsudssiuanunisinisy
289130 W@IZAU CRP a:qaifuamomnlugﬂw SLE fiims@eite msnwiidums
WIsuisua1 hs-CRP GLu;‘il”ﬂm SLE ﬁﬁmsﬁu’%nLLa:Qﬂasﬁﬁmsﬁ’nﬁm”mﬁun’m&@L°’§a
Lﬁiaﬂwﬂiﬂwﬁml“ﬁﬂuﬁamﬂlumﬂﬁmﬁﬁﬁ]iﬁma:ﬁﬂL%alquﬂw SLE ldathemiaiia

= a a
WazNUTERNTNINW
Objective

alSouifinuszal hs-CRP lugilin SLE Aiffaamsiisuiiissatnadey nugie SLE 7f
amItisuTinAuinisdaiiio uazmien hs-CRP (cut off value) idNgalunisduungion

Jo1msfiSusINnusaatsa

Patients and Methods

laghmsdinmlunguyis SLE Afamafisuvedlsalasdszidiuain Mex-SLEDAI 2 2
lquﬂaﬂﬁmumﬂﬁﬁﬂmﬁnm o ISINLILIRINTAD TERINIINA 1 AaNAY 2551 U9 28
nuMWUS 2552 fihennneldiumatnilezi@ emeieme ussihnmsfudumesdaan joams

W3, ESR, hs-CRP, MIitw1zifiaanniiaa n13asadasizuassdinisionnysanis a3

w.u. alad nulsadouszniun nduauargsmans lsawewnansii
w.u. 9l nulindauszniud ndunungimand lsswenanii
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A °

Ufuansiugn  anduusihoeandu 2 nduamunangmsesminnizfaienamany
anguniimsmisuaiae uazndundmiisuhunudaise
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Statistic

imafIouisudayaiuguszniringudiens 2 ngu usasnsidwalafidud uaziSouiou
ANULANGANIIEWININGUAID Chi-square 138UI2AY hs-CRP mﬂﬁma{lmjaﬂ@ﬂl'ﬁ student
ttest UAZWIIAAA (cut off value) BaIAN hs-CRP Muzauiialiiunanuuaneaszning

naugLeng 2 ﬂﬁjuimlﬁmmi’n ROC curve

Results

ﬁ‘hmu;j’ﬂm SLE #flaxmsmisunanue 51 7o utsaenidu 2 ﬂéjuﬂizﬂauﬁas_lmjmjﬂw
fnmstisuedaden 27 e (Seuaz 53) ﬂﬁjugﬂ”ﬂ’sUﬁﬁmmiﬁ%‘%mm:ﬁm%a 24 Ty (79y
az 47) doyaiuguldud ang szoznmidulsn SLE USinmamnaesalamdssandiildsy
wuh lifianuuandsairefivedayszning 2 ﬂﬁjjlle&iWUﬂ’J’lllLLGIﬂ@i’]d‘lIa\‘iﬂf‘.:LLuuﬂ’liﬁ’lL%‘]_J
205130 NULULTAT8Y  Mex-SLEDAI  3:Winang 2 ngy ¢ hs-CRP Iumju‘ﬁ'ﬁmiﬁw@u
LLa:ﬂsjuﬁﬁmiﬁwL'%inﬁ’umia@Lﬁaﬁmwhﬁu 3.8+6.6 mg/L Waz 65.7+64.5 mg/L auURIAL
(p=0.001) cut off value 284 hs-CRP 1at3% ROC curve analysis WU3NFN289 hs-CRP alw

anu'la (sensitivity) uszauINWZ (specificity) ANigadia 10.2 mg/L

Conclusion

kg 9 ] % a & [ o | {
MIANEN LT RN THUREUDININVLANA1IN U BINTIANYUVDI52 AL hs-CRP Sl,utdﬂm SLE 9%
mithFuuazgihenfansiisohsiunsdade lasdwes hs-CRP wnnnit 10.2 mg/L

e , Ada a a & el Ao o A
Lﬂu@l’au\‘l%“{l@]“uadﬂ’liuﬂ’]’sz@l@]lﬁﬁa luﬂﬁuﬁdﬂqy SLE nyan1InLIy
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Systemic Lupus Erythematosus (SLE) iilulsafifinnavhauAadndvasszuupiiduniu
1 lé = o a Qs Qs g 1 o a =
29959MuFITNIELiRlIARAUARIER T LTARILLaz lTARISY lagazionnsuaad
20NN MANBIEYBINTONLRLANDILIZANT ) MINdTeme  daseidnadanmsiisusas
Tsalaun waIuae ANULATEA A1ITAIATIA  MIVIALT LaTAIZNIAALTaYRY Joyaan
miﬁﬂmﬁmumwuﬁm’azﬁ@L%aiuajﬂaﬂ SLE ﬁqﬁﬁmmiagizwhﬁamz 15 - 30 V89
dwaudie  SLE NIRVANGBITNINEIAT M LTINELR LLazﬁ'\nﬂummgmadmﬂﬁﬂ%’m
o A o | 1 &< A A o Aa ' Ay o ' a
\usuauminvasrile SLE mumaam%’mwamaamiiﬂLaawuwamas:uugwquﬂu Funy
Hanmsinsmatisuvedlialasldinaedlasdosesduazannend  azulddinaznis
ﬁm%aLﬂuﬂﬁ]ﬁﬁ’ﬂLidGimﬁmsa:ﬁao"lﬁ%’umﬁﬁaﬁﬂLLa:mixg}LLa%‘ﬂmasmﬁuvmﬁ WENTY
arInwiesd Juamadedudunifadenuidasldioamwu - daulumiguasnsgis
SLE fiamIMswnuimainsy waidundszlamilunisdaaulaiinawevassn aadlag
a & A Ay @ A o o % aa o v v o AN o
\AnsendnIasnnanddunn wialmasnuesenl i laaireldat uaﬂmﬂ"uagaﬁl@
MM ITNYszIaNazMIATITWMeedWaBsausy Namaasdfuanslag Altim liwmn
' a oA A o Aa A @ % & o &
3107 Lt LLa:umm‘mLwanavl,@m%uﬂumwmUauuaguslﬁLwamemm:%unmm's:
a & 2 o o A Aa ¢ a . A = A o o
AaLTa ﬁmLf]umagaﬁizﬂaumm@au’l,amﬂs:‘[wu AHWNTNNIANBUNEINUTZAL CRP
@ | ' Aa o A % o ' Aa A &
lugfthe SLE laswuilunzfdnisiiGuvaslsa SLE szab CRP dnaziidnund wiagedu
' o o o A Ad o | Aa A a X o &
lannin  luwefiszau CRP ﬁ]:umgamﬂlummngﬂw SLE #ns@aiatnadu i
' A X o o ., & a & o | 2-4 A
NIATIINLAT CRP °nf,jjwumwﬂmﬂummmﬁamam@Lm’l,uaﬂm SLE™" msAnsn[m
2 A . o ' @ & = ' ' ~ A '
SJ’IL‘J‘juﬂ’liﬂﬂ‘]&’]ﬂﬂquaﬂ’aLIVLNN’muﬂ wannuwmMIfndulngidunmsdIouiouszning
OB Aa o Aa ~ o o | Aa A & A ' a ol
;dﬂmmmmsmnwaﬂiﬂmyunuaﬂmmm’azmm@ma %dluLLd”ﬂadﬂ’J’]&lLﬂuﬁﬁdﬁdﬂ’m
' TAa o A v A a & Y & 2 A W va
muslmrymmimLsmjaﬂsmmwmm@mai'magm:J HANINUUMIANBNE NN bl la T
o o § ' @ ' o 56 o X% {
M3@aA@INIY (Confounder) fia1aazdnadaszatizad CRP 11w linla linau™ vilvdayand
aggsfimataudinuluudazmsfinm wazdagdufiniawi high sensitivity CRP (hs-CRP)
oo P | ' . A v | a L A
lEnuannds T98ANULANE199N conventional CRP (CRP) wﬁmﬂﬂmuagmw Tuwdniaany
e e s ¥ . .
1284 conventional-CRP 2:1a3:aU CRP @dud 5 mg/L auld ue high-sensitivity CRP a2
v o v & . o 19 o & o o
RUINATINIATLALU CRP Jaadneszal < 1 mgll . asnuendsndunaliaansnaaia
CRP laluszaundnasningule 3adunuivesnsdnsniiNednsnzay hs-CRP  luldaa
p095the SLE AfimaiiSuvedliaiedslomilumaidni@ads iweihdayadled
Uznaunmsaadulalumguainsngdionguiidaly

Objective

WalUSuusuTEay hs-CRP lupjﬂw SLE fiflavmsinSuiiasasnaasn nugias
SLE AflaxmsiiSuTiunuinis@aiia uazwidn hs-CRP (cut off value) NdNigalunduun

o | aa o A o a &
ElhEl“/]llEﬂﬂ??ﬂ?lﬁﬂi?uﬂﬂﬂﬂi(ﬂ(ﬂlfﬁ@
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Materials and Methods

msﬁnmfﬁ@‘f%’umsagu”@a’mﬂmznﬁumﬁﬁ'ﬂnwmmaﬁﬁj’iﬁ LLazQﬂmnmmﬁ'
vhiunsdnsnazdadliniseygaidusesnesnidnys (Inform consent) myiseidums
Ssprfian1naauI1g (cross-sectional study) LNaWIANNUANGIVBITEAL hs-CRP luidan
5:1n'jﬁ{|mjm§ﬂm SLE 2 ngu fa ﬂa;wﬁﬁmaﬂmﬁwL%ULﬁ'maihmﬁm ﬂ”ﬂﬂag'mjﬂmkﬂ
AsuAinmsaada Imﬁwmsﬁnmlu;&’ﬂaamgmmml”ﬁ'umﬁ'ﬂm ™ ISINea NI
iz%’hd’fu'ﬁl 1 GRAGEY 2551 udd 28 quﬂ’lwyuﬁ‘ 2552 laudl Inclusion criteria baA gﬂw
2ganNn 15 dlesunsifiedsindu SLE @au ACR criteria 1997°  uaziimymiSues
Tsalapdien Mex-SLEDAI® #idn = 2 Exclusion criteria et Qﬂwﬁvlei”%'umﬁﬁadfﬁ’j'nﬂu
Iiﬂé’m'%'”a%’opgﬂamﬁﬁmiﬁwmmaﬂmﬁﬂﬂna@h GFR < 20ml/min (f%2m4a1n  Crokcroft-
Gault formula) qjﬂwﬁﬁmia@L%avhﬁi"am”mj"ﬂl,auﬁ h$zeusnigud wazide HIV Eifﬂw"qn
swazldsumatnlsziauazasiasemeedsafiumsinsuveslseauuuuiaues  Mex-
SLEDAI  yanfsdsziiinamsuazonmsuaasdssssonnizfaide LLazﬁjﬂ'mnmwmzvl@T%'u
msmwmoﬁaaﬂﬁuyﬁmiﬁugm Mawnzdeanidan nsasatasIzuasEINNzIEaaN
Usae qu%'ﬁ:lﬁamwmﬁLLaz"L“u'wm% mwsisleadsdhnuindnnuiaUndaslesy
MIAFIUNRNBUTIMIRIFURNZITD Uazdon gram stain, AFB  saumIdusuam
wANTIUMTANITaTaI0 T NTTUL SR ﬁmfhLﬁ@ﬁ‘ﬁayjaﬁa%ﬁnﬂNamisfﬂﬂizi‘m‘
aT9TIMY wia Hanawasl A sAuIw uaziad hs-CRP ¢35  Particle enhanced
turbidimetric assays (COBAS INTEGRA 400) gﬂ”ﬂmnmwU'«Jﬂﬁ%’ﬂﬂ'ﬁﬁuﬁﬂﬁagaﬁugm
lduni 21y e sepznanasudisudiannsveslsn SLE  aufisnandrsunyise nuﬁo;jﬂm
“Qfmmzvl,@ﬁ'uﬂ’liu”uﬁﬂmmsﬁﬁL%mjaﬂsﬂmmmuﬂ’mfmao Mex-SLEDAI lagitiufinuen
auaipEfimItsurelse  UidamilduinesalamissesdruiaiioussSumues
mmﬂgﬁfjl”uﬁ'uriaumsmnf@mnfﬁmmqQﬂasaamﬂu 2 NRNANNANZIHVEINIANNIZAR

WaNasIany  Aeanauninisinisuasnaas? vl@TLLﬁgiﬁhUﬁvlﬁﬁ‘Uﬂﬁimiqaﬁuﬁummaza@L%a

9
o o (2 v

sduuiILNngIHanIaTInmNaliesy  uazngufiinaiiSuiwiuaageldun
mjuﬁﬁmimmwumiﬁﬂL%amﬂm:mumﬁwﬁu #IDNDINTURAINTALIUVBINNIZATAG

(2 ¥ [

A 1 a A a a A A Al
LT LD mmm“ﬁagm@ mi@mmaaqﬂala

Statistic

1°ﬁmﬁl,ﬂﬁ$ﬁ°ﬁay]a1@Uaﬁﬁl,%owssmm (descriptive statistics) LaaInaltdudLafe
wazdudosuwinagw  makiasedayanialuvesdihouazmadSsudisuszninmngar
laonsld Chi-square test Winuifinueiudidngg  sewienguiihe SLE Adinisdusu

JwnuMIdaise uazngurie SLE ARMIHSULE T IGaTe 11U STUUeIBIENImMI
Mi3uzedlinau Mex-SLEDAI, milfinaadlominsond uazenaniidunu laan1ald T-test

9
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ANULANAIIUAIAT hs-CRP izijﬂQMﬂ'ﬁﬁnmaaanQNW Wilcoxon’s rank sum test L&z
lunsmid1ves hs-CRP flanala (sensitivity) wazanuduwiz (specificity) gafigalunis
Mwsanziaide 153501358379 Receiver Operating Characteristic (ROC) curve Layinue

1
mﬁﬁﬁq@‘tumiﬂinﬁugﬂm

WNANISANEN

v o

ﬁ;jﬂ’m SLE ffimsiisuvaslsadniiumsanenmaiusiuin 51 318 Lﬂmjﬂw
Wiy 49 MY ;jﬂ’m“ms 2 T @ady Mex-SLEDAI “}.Ia\‘iBE‘]JI’Jﬂﬂ%%&l@]ﬁﬁ’m’]iﬁﬂﬂ’lm’]ﬂm
10.57 = 4.99 a’m’ml,amﬁ'lﬁﬁ']Qﬂ’ssm‘wuLL‘W‘ﬂ5LL1.i<1@ﬂ;Jai’m:ﬁﬁmmsvlﬁl,l,ﬁ mucocutaneous
11 918 (30UAz 21.6) musculoskeletal 13 18 (30882 25.5) renal 43 118 (9uas 84.3)
serositis 7 718 (3888 13.7) hematology 30 & (38882 58.8) vasculitis 7 318 (30882 13.7)
neurology 12 T8 (fawaz 23.5) naianlavinnsaudumnstiaga wupjﬂwﬁﬁmmiﬁ%’%u
2EN9LABIIIWIN 27 T8 (38882 53.0) tjﬂaUﬁﬁmmiﬁwL’%U%’;Nﬂ”ﬂﬂﬁam%aaﬁwmu 24 1y
(F08nz 47.1) iagaﬁlavl,ﬂmad;gﬂaﬂ%é'omi?mﬁummiﬁ@L%mmmlumiwﬁ 1 Ima;ﬂ@”@ﬁ
mqmﬁwm%ﬂayﬁﬁaﬁﬂﬁﬁu‘iuamd@mﬁa 28.22 + 9.33 1 gﬂﬂdwmﬂq!,a,ﬁ'wadmju
;‘il”ﬂ’ssﬁﬁmmiﬁwﬁuua:ﬁm%aﬁa 32.67 + 13.86 W@ hiflanuuanavasneivedmaynmeaia
(p=0.192) n&ju@ﬂasﬁﬁmmsﬁn’%uammam fzpzianfidulsn SLE whvfa 2.87 + 3.12 3
%agdﬂh ﬂﬁj&lgﬁfﬂamﬁﬁmmsﬁn’%mm:&mga Taefiszoznmindulsawdofio 4.01 £ 5.26 0
ud lufinnuuandvadneivedagnesii@  (p=0.358) WeRasanluwizuevassnadle
mﬁmaﬂﬁauﬁuvl@ﬁﬂu;jﬂmﬁ"lﬁ%'um@&m@imm@ﬂmﬂmﬁfﬂﬂ (@NNININEE 7.5 Taansa)
Lﬂuﬂﬁjmjﬂ'w SLE fiimimisusghadeaisiuan 12 5 (Fa8nz 44.4) LLazLﬂumjmjﬂw
SLE fifimsmisunazdiaigaiisiunam 16 1o (Fouas 66.6) vwiasnlasiadsuas prednisolone
ﬁ"L@T%’uluﬂﬁjw;Jﬂw SLE fifleamstisuednafiaanviny 23.21 + 15.14 Saansudain g
ﬂa;mjﬂayﬁﬁmmsﬁ']L’%ULLazﬁm%a"L@T%'u prednisolone 1aAn 27.35 + 18.71 Jaansudaii
29187 prednisolone lagladpuaIng 2 nguldfianuuandriiuetnalinddany (p=0.51)
MslTen  azathioprine 1uﬂ§jw§ﬂw SLE  #fimsmisueghadoiinivue 4 1o (3ouas

' 2

14.8) naurie SLE AfimsmiSuuazfalianlasuen azathioprine 371171 2 e (Fa8as

9 q
a

8.3) nsufun SLE ﬁﬁmiﬁwﬁuaaiwﬁal’svl,siﬁpﬂ@vlﬁ%'um cyclophosphamide  luanued
ﬂﬁjmjﬂm SLE fifmyfnisunsc@agalasumn cyclophosphamide WULTUUTEM® %% 1 78
wa=lef3usn cyclophosphamide Matduwiden 1 118 luudvesmarisuveslsamsanuiils
SULDTITNULIMULULTES Mex-SLEDAI  Tumsdszifiumsinisuvaslsauaasainnsned
2 Tagwuin iaSoufiouazuunamuuuu’a  Mex-SLEDAI  52wingna 2 nsjuvl,ajwumw
uan§egINnIEAY  (p=0.67) mnﬁﬁmugﬁfﬂaUﬁﬁmiﬁmﬁaﬂ%m@ 24 g wivaanidu

MIfaTaradadnEmuIzuuae g Ak nMedamamadulaansifiae 8 vy (Sewa:
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32.1) msﬁm%au’%nmﬁwﬁaLLa:LﬁaqﬁQﬂw 7 Y (70UaT 28.4) mydadalunszumidond
Qﬂw 4 Ty (3088 17.9) ﬂa@]é‘m,auam%aﬁgﬂw 4 Ty (3088 17.9) myfadeluszuy
muﬁummsﬁg&?ﬂw 2 98 (30882 7.1) mﬁm%@ﬁmﬁ@ﬂw 1 918 (Fouay 3.6) THAVDY
L%ﬂﬁakﬂﬁl,mﬂvlﬁmmgﬂm SLE ﬁﬁmiﬁﬂﬁmm:ﬁ@L%ﬂvl,ﬁwm"’al,l,ammwgﬂﬁ 1 Wanwe
ﬁadﬂﬁﬁaﬂﬁiﬁﬁ’mﬂﬁﬂﬂﬂ’mLL@m@i’]\ﬁz‘V\’i’Nﬂa;&lﬁﬁﬁﬂﬂiﬁﬂﬂﬂﬂ% 2 gy laun dmsasani
\iaLdaa12 (white blood cell count) AIMNIFNNUVRIAL AIMTHINNUVRIle  ESR WAL hs-
CRP aaugasluaaofi 3 uwazasafi 4 n@;m&”ﬂw SLE AflanmsiniSusthadion deade
204L001R0AUIFNY UYL 7.36 + 4.67 x10°/mm’ ﬂﬁjug}”ﬂ’m SLE flanmsmiSunaséio
\FadaaasrasmInsatiuidaidonunarinny 7.53 £ 578 x107mm’ WUIEINIATIaNL
Lﬁmﬁaﬂmwaagﬂwvﬁl PRIEH laiuanensnuneadi@ (p=0.908) @ creatinine, ANNI¥INH
28900, ESR vl,xiwummLmﬂ@maﬂwaﬁﬁfﬂﬁﬂﬂ”tymaaﬂ%aaaﬂa;mﬁmﬁmﬁu (p=0.37) T=aLVDI
hs-CRP Iumjmgﬂ'm SLE ﬁﬁmmiﬁwL‘%‘uaﬂ"mﬁmﬁﬂ'wLaﬁﬂLLazdauLﬁmtuummg’mwhﬁ'u
3.8 + 6.6 mg/L ﬂ@;uqﬂ/ﬂ’m SLE fflaamsmiSuuasfiaie IA1ady hs-CRP Wiy 65.7 +
64.5 mg/L 1W3uuifiudiaau8 hs-CRP 19 2 nauwudanuuandanuag it d ATy
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Renal 20(74.07) 23(95.8)
Active urine sediment 2(7.4) 2(8.3)
Proteinuria >0.5 g/d 3(11.1) 1(4.2)
Sediment & proteinuria 15(55.5) 20(83.3)

Hemato 13(48.14) 17(70.8)
AlHA 6(22.2) 10(41.7)
Leucopenia 6(22.2) 2(8.3)
Thrombocytopenia - 1(4.16)
Mixed type 1(3.7) 4(16.6)

Mucocutaneous 10(37) 1(4.16)

musculoskeletal 10(37) 3(12.5)

NPSLE 8(29.6) 4(16.6)
psychosis 4(14.8) -
convulsion 1(3.7) 3(12.5)
psychosis&convulsion 2(7.4) 1(4.2)
myelitis 1(3.7) -

Vasculitis 5(18.5) 2(8.33)

fever 5(18.5) 4(16.6)

Serositis 3(11.1) 4(16.6)
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Sensitivity of Synovial Fluid Culture Using VersaTREK REDOX1
Compared With Conventional Culture Media in

Patients with Acute Non-gonococcal Septic Arthritis

Jintara Mangkala*
Manathip Osiri )
Pongpun Nunthapisud "

Objective: To evaluate the sensitivity of synovial fluid culture using VersaTREK REDOX1

compared with conventional culture media in patients with acute non-gonococcal septic arthritis.

Method: Thirty-eight patients with acute non-gonococcal septic arthritis were enrolled in this
study. Arthrocentesis was done and synovial fluid was sent for gram stain, cultured in
VersaTREK REDOX1 and conventional culture media (blood agar and chocolate agar) at
the Department of Microbiology laboratory within 15 - 30 minutes. The results of synovial fluid

culture were reported at 48 hours and 7 days.

Results: The mean (SD) age of the patients was 58 (19.2) years, and 57.9% were female.
Most patients had underlying diseases such as diabetes mellitus, chronic kidney disease,
and rheumatoid arthritis and history used immunosuppressive drugs.

Fever is observed only 57.9% of patients. Most patients had acute monoarticular arthritis
and knee joint was most commonly affected (85.7%). Gram negative bacteria were detected
more than gram positive bacteria in this study (40.48% VS 19.05%). Sensitivity of gram
stain, VersaTREK REDOX1, conventional culture media were 59.5%, 23.8%, and 19.0%,
respectively. Sensitivity of synovial fluid culture using VersaTREK REDOX1 was not
significantly higher than that for conventional culture media (p = 0.29).

Conclusion: The sensitivity of synovial fluid culture using VersaTREK REDOX1 was similar
to that for the conventional culture media in patients with acute non-gonococcal septic
arthritis. VersaTREK REDOX1 media may be used instead of conventional culture media as

this procedure is easier to perform.

* Division of Rheumatology, Department of Medicine Faculty of Medicine, Chulalongkorn University, Bangkok 10330, Thailand
**Division of Bacteriology, Department of Microbiology Laboratory, Faculty of Medicine, Chulalongkom University, Bangkok 10330, Thailand
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KEYWORDS: Non-gonococcal septic arthritis/\VersaTREK REDOX1/Conventional culture media

ABBREVIATIONS: LDH, lactate dehydrogenase; ml, milliliter; INR, international ratio; CBC,
complete blood count; BUN, blood urea nitrogen; Cr, creatinine; UA, urine examination;

WBC, white blood cells; COPD, chronic obstructive pulmonary disease

INTRODUCTION

Acute non-gonococcal septic arthritis remains a major problem in rheumatology
practice. It is associated with significant rates of morbidity and mortality; 25 - 50% and
10 - 25%, respectively1 The incidence of acute non-gonococcal septic arthritis from the
Department of Medicine, King Chulalongkorn Memorial Hospital between 1976 and 1988
was 8.3 cases per year2 But for the general population, patients with rheumatoid arthritis
and patients with prosthetic joints, the incidence of acute non-gonococcal septic arthritis has
been estimated to be 2 cases, 28 - 38 cases, and 48 - 68 cases per 100,000 inhabitants per
year, respectively1

The most common pathogen is Staphylococcus aureus1 Streptococcus spp. is the
next most commonly isolated bacteriaa, especially Streptococcus group B which is
increasingly isolated” The microorganisms detected vary according to the comorbidities of
the hosts, such as Pseudomonas aeruginosa and Escherichia coli are common gram
negative organisms in immunocompromised patientss, Staphylococcus epidermidis is often
found in patients with prosthetic joints1'5. The most common joint involvements are knee,
hip, shoulder, and ankle joint, respectivelys.

Clinical signs and symptoms of acute non-gonococcal septic arthritis is non-specific.
Sometimes they mimic other rheumatic diseases e.g. rheumatoid arthritis, reactive arthritis,
gouty arthritis, and calcium pyrophosphate dihydrate arthropathys’ﬁ's. Therefore the diagnosis
of non-gonococcal septic arthritis requires both clinical features and laboratory results,
especially synovial fluid analysis (gross appearance, cell count, bacterial PCR, and
microbiology)’ .

Current diagnosis of acute non-gonococcal septic arthritis is based on the Newman
CriteriaM, which emphasizes on the results of gram stain and culture of synovial fluid. The
sensitivity is 50%-70% for synovial fluid gram stain and 75%-95% for synovial fluid culture”.
The specificity is quite high for synovial fluid gram stain and at least 90% for synovial fluid
culture”. So there are educational efforts to increase the sensitivity of culture by using

blood culture bottles (hemoculture) instead of agar (conventional culture media).
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Recent studies have demonstrated that the utility of blood culture methods for the
isolation of microorganisms from synovial fluid is more sensitive than conventional culture
media about 21%. Even if the patients received antibiotic previously, the sensitivity of blood
culture methods is better than that of the conventional culture media about 40%15.

Until now there are two blood culture methods; BacT/ALERT and VersaTREK.
Although BacT/ALERT is more sensitive than conventional culture media by 14 - 23%16’19,
there have been no studies comparing the sensitivity of synovial fluid culture by the
VersaTREK method with the conventional culture media.

At King Chulalongkorn Memorial Hospital, both VersaTREK (VersaTREK REDOX1
and VersaTREK REDOX2 for aerobic and anaerobic bacteria, respectively) and conventional
culture media are used for synovial fluid culture. Because BacT/ALERT is more sensitive
than conventional culture media by 14 - 23% and VersaTREK is more sensitive than
BacT/ALERT by 7-29%17, VersaTREK may be more sensitive than conventional culture
media by approximately 30% (21% - 52%).

As the data on the sensitivity of VersaTREK method for synovial fluid culture was
lacking, the present study was designed to evaluate the sensitivity of synovial fluid culture
using VersaTREK REDOX1 compared with conventional culture media in patients with acute

non-gonococcal septic arthritis.

PATIENTS & METHODS

Study designs. This was a descriptive study (diagnostic test) conducted at King Chulalongkorn

Memorial Hospital from September 2008 to December 2009 (duration 15 months).

Patients. Consecutive patients with suspected acute non-gonococcal septic arthritis (present
with fever, joint pain and/or swelling) who were 18 years of age or over; fulfiled the Newman
criteria (Grade A: the organism is isolated from the joint or joint tissues; Grade B: typical features
of septic arthritis with bacteria isolated from other sources (e.g., blood); Grade C: no organism
is isolated but turbid fluid is aspirated from the joint, or there is histologic or radiographic
evidence of infection); present with monoarticular, oligoarticular, or polyarticular arthritis; had
native or prosthetic joint infection; had prior history of received or not received antibiotics;
and arthrocentesis can be performed with at least 2 ml yield of synovial fluid, were enrolled
in this study. A major exclusion criterion was any contraindications to perform arthrocentesis
including overlying skin or soft tissue infection at sites to perform arthrocentesis or prolonged
value of INR more than 3.0. All patients gave informed written consent, and the study was

approved by the institutional review board of King Chulalongkorn Memorial Hospital.
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Methods. All patients with suspected acute non-gonococcal septic arthritis were screened
for eligibility criteria. History taking and physical examination, basic laboratory examinations
including CBC, BUN, Cr, UA, hemoculture for 2 specimens, and plain radiographic studies
at affected joints were done in all patients. Arthrocentesis was done and synovial fluid was
sent for cell count, gram stain, cultured in VersaTREK REDOX1 and conventional culture
media (blood agar and chocolate agar) at the Department of Microbiology laboratory within
15 - 30 minutes. The results of synovial fluid culture were reported at 48 hours and 7 days.
All patients then were treated with antibiotics, drainage of affected joints (repeated
arthrocentesis, open drainage or arthroscopic drainage) in conjunction with physical therapy.
Adverse effects that may occur were closely monitored.

Statistical analysis. Sample size was calculated using Casagrande and Pike formula20
(Za2=1.64, 95% confidence interval, one-tailed; Z3=0.84, power=80%; one-tailed; sensitivity
of VersaTREK REDOX1 = 60% and sensitivity of conventional culture media = 30%). For
categorical variables, the number and percentage of patients in each category were
presented. For continuous variables, the number of patients, mean (SD; standard deviation)
were presented. Hypothesis testing using two-sample test of proportion at 95% confidence
interval by the difference at 30% with p < 0.05 considered as statistical significance. The
primary outcome is the sensitivity of synovial fluid culture using VersaTREK REDOX1
compared with conventional culture media in patients with acute non-gonococcal septic
arthritis. The secondary outcomes are the incidence of acute non-gonococcal septic arthritis
in King Chulalongkorn Memorial Hospital, patients’ characteristics, and some factors that

may be related to the occurrence of acute non-gonococcal septic arthritis.

RESULTS

Thirty-eight patients with suspected acute non-gonococcal septic arthritis admitted at
the Department of Medicine, King Chulalongkorn Memorial Hospital from September 2008 to
December 2009 were enrolled in this study (Figure 1). The mean (SD) age of the patients
was 58 (19.2) years and 57.9% were female. Most patients had underlying diseases such
as diabetes mellitus (15.8%), chronic kidney disease (15.8%), and rheumatoid arthritis
(13.1%) as shown in Table 1. 34.2% had previous of using immunosuppressive drugs
including prednisolone (26.3%), methotrexate (10.5%), cyclophosphamide and thalidomide
in each 2.6%.

Duration of arthritis varied between 1 and 14 days. Fever is observed in only 57.9%

of the patients and most of them often had acute monoarticular arthritis (63.2%). Knee joint
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was most commonly affected (85.7%), followed by shoulder (7.9%) and ankle joint (5.3%),
as shown in Table 2. Patients were prescribed antibiotics before arthrocentesis was done in
23 cases (60.5%) and the sources of infection were identified in only 14 cases (36.9%)
including bacteremia (8 cases; 20.1%), upper urinary tract infection (4 cases; 10.5%), and
gastrointestinal tract infection (2 cases; 5.3%), as shown in Table 3.

Plain radiographic studies of affected joints were done in 32 patients with only 4
patients (10.5%) had the typical findings of joint effusion and erosions compatible with non-
gonococcal septic arthritis.

The mean (SD) of the peripheral blood WBC was 10,389 (6,487.6) cells/mm’ with a
range of 1,800-39,850 CeIIs/mms, average percentage of neutrophil was 75.8 (10.6).

In this study, arthrocentesis was done in 42 joints (38 patients), all of which were
native joints. Monoarticular arthritis was the prominent feature of non-gonococcal septic
arthritis (24 cases; 24 joints), followed by oligoarticular arthritis (13 cases; 17 joints), and
polyarticular arthritis (1 case; 1 joint), as shown in Table 4.

Synovial fluid volume ranged from 2-120 ml with a mean of 34.7 (26.9) ml. Synovial
fluid WBC ranged from 1,800 - 732,000 ceIIs/mms, and the average neutrophil was 91.76%
(9.2) as shown in Table 5.

Microorganisms were identified by gram stain in 59.5%. Gram negative bacteria were
detected more frequently than gram positive bacteria in this study (40.48% VS 19.05%), as
shown in Figure 2. The bacteria were isolated in VersaTREK REDOX1 media in 23.8%
while the conventional culture media were able to identify the bacteria in 19.0%. Salmonella
group D and Bacillus spp. are the most common pathogens, followed by Streptococcal
agalactiae, Staphylococcus aureus, Pseudomonas spp., Burkholderia pseudomallei,
Enterobacter spp., Klebsiella spp., and Enterococcus faecalis (detailed in Table 6).

The synovial fluid volume used in VersaTREK REDOX1 bottle ranged from 1-10 ml,
with the average (SD) volume of 8.1 (3.2) ml. However, the synovial fluid volume in
VersaTREK REDOX1 bottle that was positive for pathogens was 10 ml per bottle in all
samples. But the synovial fluid volume in VersaTREK REDOX1 bottle that was negative for
pathogens ranged from 1-10 ml per bottle, with an average of 7.5 (3.5) ml per bottle.

Of the 23 patients (60.53%) who received antibiotics before the cultures were
performed included monoarticular arthritis in 15 cases (39.5%), oligoarticular arthritis in 7

cases (18.4%) and polyarticular arthritis in 1 case (6.3%).




9N 21 aUUN 2 L@awlNENUY W.6.2553 | 57

67 patients with acute non-gonococcal septic arthritis
attending treatment at King Chulalongkorn Memarial

hospital from September 2008 to December 2009

( 29 Were not eligible

23 Entry criteria unmet

k 6 Notified after arthrocentesis was done

k.

[ 38 patlents were enrolled in study J

Monoarticular Oligoarticular Polyarticular

arthritis (n=24) arthritis (n=13) arthritis (n=1)

Figure 1. Derivation of the study sample

Table1. Underlying medical illness and joint diseases in patients with acute non-gonococcal septic arthritis

Underlying medical illness
Diabetes mellitus 6 15.8
Hypertension 6 15.8
Coronary artery disease ) 13.1
Chronic kidney disease 6 15.8
Hypercholesterolemia 2 5.3
Systemic lupus erythematosus 2 5.3
Malignancy* & 7.9
Cirrhosis™* & 7.9
Others’ 2 5.3

Joint diseases
Rheumatoid arthritis 4 10.5
Gouty arthritis 5 13.1
CPPD arthropathy 1 2.6
Osteoarthritis & 7.9
Others* 3 7.9

Some patients had more than one underlying medical illness or joint diseases (percentage of each patient divided by 38 patients)
* Malignancy: multiple myeloma 2 cases, germinoma 1 case

** Cirrhosis: alcoholic cirrhosis and hepatitis C viral infection 1 case each

1 Others: COPD and thyrotoxicosis 1 case each

1 Others: reactive arthritis, juvenile rheumatoid arthritis, and avascular necrosis 1 case each
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Table 2. Joint involvement in patients with acute non-gonococcal septic arthritis

Monoatrticular arthritis

Knee joint 19 50.0
Glenohumeral joint 3 7.9
Elbow joint 2 5.3
Total 24 63.2
Oligoarticular arthritis
Both knee joints 5 13.1
Knee and ankle joint 2 5.3
Knee and sternoclavicular joint 2 5.3
Knee and acromioclavicular joint 1 2.6
Knee and wrist joint 1 2.6
Knee, wrist, and hip joint 1 2.6
Ankle and wrist joint 1 2.6

Total 13 34.2
Polyarticular arthritis

Knee, ankle, and both wrist joints 1 2.6

Total 1 2.6

Table 3. Sources of infections in patients with acute non-gonococcal septic arthritis

None
Bacteremia*
Upper urinary tract infection**

Gastrointestinal tract infectionJr

* Microorganisms: Salmonella group D 2 cases, Streptococcal agalactiae 2 cases, Pseudomonas spp., Escherichia coli, Klebsiella
pneumoniae, and Streptococcal bovis type Il 1 case each
** Microorganisms: Klebsiella pneumoniae 2 cases, Enterobacter spp., and Streptococcal agalactiae1 case each

Microorganisms: Salmonella group E, and Salmonella spp. 1 case each




09 21 alufl 2 Wenumon W.A.2553 | 59

Table 4. Joint types in patients with acute non-gonococcal septic arthritis

Monoatrticular arthritis

Knee joint 19 45.2

Glenohumeral joint 3 7.1

Elbow joint 2 4.8

Total 24 57.1
Oligoarticular arthritis

Knee joint* 16 38.1

Ankle joint 1 2.4

Total 17 40.5
Polyarticular arthritis

Knee joint 1 2.4

Total 1 24

*Knee joint: data from knee joint 2 times; before and after received antibiotics in 1 patient, data from both knee joints in 1 patient, and
data from knee joint 3 times; before and after received antibiotics of right knee and after received antibiotics of left knee in 1 patient

Table 5. WBC in synovial fluid of patients with acute non-gonococcal septic arthritis

200 - 2,000
2,001 - 50,000

50,001 - 100,000
> 100,000

Mean (SD) 102,000 (138,600) cells/mm’

20 17 17
15
0 8
2
.g 5
=
5 0
£
2 None Gram positive bacteria ~ Gram negative
bacteria

Figure 2. Gram stain result in patients with acute non-gonococcal septic arthritis
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Table 6. Synovial fluid culture in VersaTREK REDOX1 and conventional culture media

Synovial fluid culture in VersaTREK REDOX1*

None 32 76.2

Microorganisms 10 23.8
Staphylococcus aureus 1 2.4
Salmonella group D 2 4.8
Bacillus spp. 2 4.8
Pseudomonas spp. 1 2.4
Enterobacter spp. 1 2.4
Streptococcal agalactiae 1 2.4
Klebsiella spp 1 2.4
Burkholderia pseudomallei 1 2.4

Synovial fluid culture in conventional culture media*

None 34 81.0

Microorganisms 8 19.0
Staphylococcus aureus 1 2.4
Salmonella group D 2 4.8
Pseudomonas spp. 1 2.4
Enterococcus faecalis 1 2.4
Enterobacter spp. 1 2.4
Streptococcal agalactiae 1 2.4
Burkholderia pseudomallei 1 2.4

*Patients with acute non-gonococcal septic arthritis no. 3, 4; no.6, 7; and no. 31, 32 and 33 with data duplication as already

mentioned above.

The assigned sensitivity of synovial fluid culture using VersaTREK REDOX1 for at least
30% higher than the conventional culture media in patients with acute non-gonococcal septic
arthritis was not observed in this study. The difference was only 4.8%, which was not statistically
significant (p=0.29).

However, In this study, antibiotics were not associated with the positive results of
synovial fluid culture both in VersaTREK REDOX1 and conventional culture media (p=0.374,
p=0.454, respectively). In addition, monosodium urate or CPPD crystals were identified
together with microorganisms in 19.0% and 7.1%, respectively.

All patients were treated with antibiotics together with repeated arthrocentesis in 16
cases (42.1%); arthroscopic drainage in 17 cases (44.7%); and open drainage in 5 cases
(13.2%). Synovial tissue was sent for histopathologic study in 17 cases (44.7%) which
compatible with septic arthritis in about 39.5%. The results of treatment in this study were
satisfactory. Most of the patients (36 cases; 92.1%) were cure, 1 patient was disabled, and

1 patient died from her underlying disease not related to septic arthritis.
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Discussion

Our findings are similar to those of previous studies regarding the demographic characteristics
of studied patients; non-gonococcal septic arthritis was observed more frequently in male
gender (57.9%); mean (SD) age was 58 (19.2) years, patients usually had underlying
medical illnesses e.g. diabetes mellitus, chronic kidney disease, hypertension and history of
immunosuppressive drugs. Underlying joint diseases included gouty arthritis, rheumatoid
arthritis, and osteoarthritis. Fever was observed in only 57.9% of the patients in this study
which was less than previous study that fever is observed in 60-80%14. Knee joint was most
commonly affected (85.7%) with a similar rate to those of previous studies ™. Most patients
had acute monoarticular arthritis (63.2%), while oligoarticular arthritis was found in 34.2%,
and polyarticular arthritis in 2.3%. Compared with previous studiesS'M, of which monoarticular
arthritis was found in 80-85% of the patients and 10-15% had polyarticular arthritis, our
study has shown a tendency of increased incidence of oligo/polyarticular arthritis.

In the present study, the sources of infection were identified in 36.9% of patients, and
most of them were bacteremia (20.1%) which was fewer than previous study (55%)14. The
wide ranges of peripheral blood WBC, synovial fluid WBC and neutrophil percentage, and
the low rate of radiographic change compatible with septic arthritis correlated with the
results from previous studies that no single laboratory investigations has sufficient sensitivity
and specificity in the diagnosis of acute non-gonococcal septic arthritis7'9_11’13.

The sensitivity of synovial fluid gram stain in this study was 59.5% which was similar to one
finding in previous studyg. However, the sensitivity of synovial fluid culture by VersaTREK
REDOX1 and conventional culture media was 23.8% and 19.0%, respectively. These were
lower than those in other studies (50-95%)9’15'16'18'19. This may be explained by a relatively
high proportion of patients receiving antibiotics (60.5%) before arthrocentesis was performed.
Besides, the synovial fluid volume in VersaTREK REDOX1 may influence the possibility to
isolate the pathogens. The synovial fluid volume that was positive for pathogens by Versa
TREK REDOX1 method 10 ml per bottle in all specimens. However, the synovial fluid volume
in VersaTREK REDOX1 bottles that microorganisms were not found average 7.5 (3.5) ml
per bottle. Thus, for synovial fluid yielded from small joints, with less than 10 ml volume, the
recommendation is to use the Isolator 1.5 microbial tube (Isolator cultures) or BACTEC Peds
Plus/F bottle; a hemoculture for children16'18. The addition of horse blood or sheep blood
into a bottle of VersaTREK REDOX1 may improve the sensitivity of synovial fluid culture.

This has not been done at our hospital as it may contaminate the specimens.
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Also from this study, the proportion of patients previously receiving antibiotics is
quite high when compared with patients who not receiving antibiotics. This may lower the
power of detecting different between the two culture methods. So the results were not
significantly different.

The most common pathogens in our study were Salmonella group D and Bacillus
spp. Gram negative bacteria were seen more detected commonly than gram positive bacteria
in this study (40.48% VS 19.05%) which was different from previous studies that gram positive
bacteria were found more than gram negative bacteria . This may be because the majority
of patients in this study had multiple risk factors such as old age, diabetes mellitus, and low
immunity. Some patients developed non-gonococcal septic arthritis during admission (11
cases; 28.9%) so the pathogens were found those causing nosocomial infections, which were
mostly gram negative bacteria.

In this study, treatment outcome is quite satisfactory compared to other studies that
mortality rates were 10 - 25% and permanent disability were found in 25-50% of all survivors B
35 patients (92.1%) were cured from septic arthritis, 1 patient each was permanently disabled
and dead. The high proportion of gram negative bacteria as the causes of septic arthritis in
this study may explain this good outcome, as gram negative bacteria were not as virulent as

Staphylococcus aureus. They then may result in a benign outcome compared to previous studies.

Conclusion

The sensitivity of synovial fluid culture using VersaTREK REDOX1 and conventional
culture media was not significantly different in patients with acute non-gonococcal septic
arthritis in our study. By contrast, synovial fluid gram stain yielded a better sensitivity (60%).
Thus, in clinical practice, synovial fluid gram stain is useful in preliminary treatment of non-
gonococcal septic arthritis. Synovial fluid culture using VersaTREK REDOX1 is more convenient
perform than conventional culture media at a higher cost. The preference to use either of

the culture methods depend on the resources availability and individual institute factors.
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