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Increased Circulating Calprotectin and Renal
Impairment in Patients with Kidney Stones.

.

Anuthep Burami' M.D., Wattanachai Ungjaroenwathana” M.D.,
Chanchai Boonla® M.D., Supoj Ratchanon' M.D.,
Wanwisa Mahakobut® M.D., Piyaratana Tosukhowong’ M.D.

Abstract

Background: Diagnosis of kidney stone relies on clinical imaging and manifestation of flank pain or gross
hematuria or urinary tract infection. To date, there is no reliable biomarker for screening or diagnosing of
kidney stone. Calprotectin, an inflammatory protein produced by activated leukocytes, is present in the
matrix of stones and has been suggested to play an important role in stone formation. Increased plasma
calprotectin is reported in various inflammatory-mediated disorders. We investigated whether plasma calprotectin

was increased in patients with kidney calculi. Its clinical usefulness is also evaluated.

Methods: A total of 190 subjects divided into kidney stone (n=103) and healthy control (n=87) groups were
recruited for the study, a cross-sectional study. Blood and spot urine samples of the patients were collected
preoperatively. Plasma calprotectin was determined by enzyme-linked immunosorbent assay. Plasma creatinine

and eGFR were also measured.

Result: Concentration of plasma calprotectin in kidney stone patients was significantly higher than that in
controls. Likewise, urinary calprotectin of the patient group was significantly greater than the control. Positive
correlation between plasma and urinary calprotectin was observed. Overall renal function of kidney stone
patients was impaired, as indicated by increased plasma creatinine and decreased eGFR. Plasma creatinine
was positively, while eGFR was negatively, correlated with plasma calprotectin. ROC analysis of plasma
calprotectin revealed an area under curve of 0.739 (95%CI; 0.663-0.815). At 430 ng/ml cutoff, the test

imparted sensitivity and specificity of 84% and 50%, respectively.

Conclusion: This study reports for the first time that circulating calprotectin in patients with renal calculi is
elevated compared to healthy population. Additionally, elevated plasma calprotectin is associated with worse
renal function. We hypothesize that increased plasma calprotectin in the patients might be due to inflammatory
reaction in the stone-forming kidneys. Our data suggest that plasma calprotectin could be used as an

adjunct marker for diagnosing kidney stone and assessing renal impairment.

Departments of ' Surgery and ° Biochemistry, Faculty of Medicine, Chulalongkorn University, Bangkok 10330
? Division of Urological Surgery, Sappasitthiprasong Hospital, Ubon Ratchathani 34000
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calprotectin Tunguiihelsailala sninlunguaiuns
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Clinical characteristics Nephrolithiasis Healthy controls P values
All Matched* All Matched*

Number of subjects 103 87 62

Male/Female 83/20 43/44 42/20 <0.001 0.062
Age (years) 51.84 + 11.86 56.83 + 14.00 55.71 + 12.69 0.009 0.050
BMI (kg/m°) 2254 + 3.71 23.56 * 3.36 2351 £ 3.51 0.055 0.108
Plasma creatinine (mg/dl) 151 +1.46 0.87 + 0.22 093 + 0.22 <0.001 0.005
eGFR (ml/min/1.73 m%) 71.81 + 30.67 85.11 + 17.41 84.41 £ 17.29 0.001 0.007

* age, sex and BMI matched controls
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AN NNUSIBIAUIEHINY plasma calprotectin iU
eGFR (Spearmans rho = -0.256, P = 0.001) (3'1.]171 2)
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AALNY G Receiver operating characteristic
(ROC) analysis tiavinAnEadenavseiL plasma calpro-
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Tsailala (n = 103) uaznguALAN (n = 62) e
16in5 (area under curve, AUC) Wiy 0.739 (95%
Cl; 0.663-0.815) AmzATuIAaNAEBITIMNTE ND9
J¢AU plasma calprotectin i 430 ng/ml WuAanan1s
asimduuinidaian plasma calprotectin > 430 ng/
mi ﬁfﬂu?uﬁﬂ?ﬂiiﬂﬁﬂmﬁﬁitﬁu plasma calprotectin
sinund (Winauan) H%euas 835 (86/103) Baucil

Y
J 1

mmumaan@umu@uﬁﬁi:ﬁu plasma calprotectin
AnUnAfiiasdesas 50 (31/62) (M5 2)

e uiuAns3fiad (diagnostic values) 284
N3M29TA5LU plasma calprotectin I ldadn9de
430 ng/ml liAAal (sensitivity) LaLAIANNTUNIE
(specificity) WiniuSauas 83.5 Lariosay 50 AMNAIAL
ANVINUNBNALIN (positive predictive value) Winuspsas
73.50 AYINUNUNAAL (negative predictive value) iy
Joray 64.58 uazAIMNNNFABITEINTTITNEY (Accu-
racy) WhiuSosay 7091 (15971 2)
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n3veuzedlaiil “anas ia9en calprotectin ¥3e
S1000A8/A9 {HUlUsAUMATasR UL U “BATIEh
nnizadifiadonsn doyaideluadeiu asliiuin
Qﬂaﬂiiﬂﬁalmﬁi:ﬁunWié’nL U”oﬁu MUY DY
auzAdoifiosigd  woileiddhvesiiaelseiala
(stone-containing kidneys) #in138n. uiindu §
Wadonrdunnluidaidalafiogintuteudiuas
F92AUPY 19AINAINNITENL U monocyte chemo-
attractant protein 1 LWRE interleukin-6 IuLﬁaLﬁa\lm oY
n31UNA[8] AuEAdEEni13EA plasma calprotectin 7l
e giioufessdunissne vlulaeegie

Tuilaqiusansuiudn calprotectin  (fiudatied
Amdne uil °1ﬁ’zyua:wud1ﬁi:oﬁ’u”oﬁuﬂluwm N1PBY
ftaelsasineg Aeteeun13dnt U Malickova uay
ez wohgthelsalanesses e (End-stage renal
disease) 3¢ plasma calprotectin _sninAudnfineng
il @y welainuanuuanaeiuas ity @
plasma calprotectin fiauLazRaIN1INONLRDA[18]
eenAdlugielsaiau (obesity) Fednindinsdn v
3¢/Us1 (low-grade systemic inflammation) wu7n3l
3¢AU plasma calprotectin _dndnauUn@iui uas

o

INUANN “NNUSIBILINTLAIN plasma calprotectin

[

vAn BMI19] e uddelufihedgndislaiidinnig

AN 2 WANITTUUANGNYIEINTAIWAT cutoff DBV plasma calprotectin WALANITINEE (diagnostic values)

Plasma calprotectin test Nephrolithiasis (%) Healthy controls (%) Total
- Positive (> 430 ng/ml) 86 (83.5) 31(50.0) 117
- Negative (< 430 ng/ml) 17 (16.5) 31 (50.0) 48

Total 103 (100) 62 (100) 165
Sensitivity 83.50%

Specificity 50.00%

Positive predictive value 73.50%

Negative predictive value  64.58%

Accuracy of test 70.91%
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allograft rejection WuUIMHILAU serum MRP8/14 9
Fuuazl upi MRP8/14 ni3e calprotectin uinid
el amang 8 msuldlunisiamamanisugn
teaieaz20] TudiaeTulsaden (pulmonary tuber-
culosis)[24] wazgiafusausnt UBUWAY (acute
pancreatitis)[25] wui1d3L@U plasma calprotectin 4
nreuUnfuiy wenanil plasma S100A8/A9 WU
”aﬁulu@’ﬂw\l “fiodnt UBBUWaY (acute appendicitis)
uazt uadaldidusiuedlun1sideduld2e, 27]
agalsAmudslaimeinisfnenseiy plasma calpro-
tectin Tugfihulsaiialasnnou mafnEiifunsdne
wsniin aol¥iAuinsedy plasma calprotectin ”\‘l%u
Tufihelsaiiale uazifledinneiaualumsidaduaes
plasma creatinine Wu318@1 area under ROC curve
whifu 0739 (95% CI; 0.663-0.815) 1831 plasma
calprotectin  wsaan M dugnEnAtedelaly
sediudunae (adequate diagnostic potential) Lol
AANNIITBINMINTIIARSREAY 84 LaTAIAINI LI
3ppay 50 (AUC =05 ivtild 1ansoldifiu biomarker
Tumssuungiuaananaulndld susil AUC = 1.0
dodu perfect biomarker i Wsaduungaseen
naudndldesn aysal AannlazaNTnie
Winiusasay 100)

Worcester wazauz[28] 1e91uiniihelsadala

a o

§iA creatinine clearance ninAULNR L A9IELe

D

a a o

fuse “nEnmniaviuzeslalassinsiay  aardas
fusudTefiiuszesaus 3TN uATe Ny
’iﬁ@'ﬂ’aﬂiiﬂﬁﬂmﬁﬂ'ﬂ plasma creatinine ”\‘J%ul,l,a:
corrected creatinine clearance #Madn3UNG WuNg
s vuaswoRaiatuluwiadelaiififouts sz
M9 uuazieRafifadu wRusiudsy “ninmnig
auzedlafianad[s.g] HANTITBASITinUA LS
3¢11379 plasma calprotectin ﬁ”oﬁuﬁ’uﬂﬁ:'“m%mw
n9vieuzaelaiil “auag (plasma creatinine ”dfviu ey
eGFR anav) Il A¥I1 calptrotectin Uazdiviasniila
wanlafidnsdue u detunsaseey plasma cal-
protectin W1azfivselomilunszieyssilduyse “nsaw

mavheuzealauazwens amlulaesgielsaialalé

%
|
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wanand Sefiseeunts wulysiiu calgranulin
A (S1000A8) LAy calgranulin B (S100A9) 3nntu
wnlufaudia (stone matrix)[6,11,29,30] 39idain
calprotectin funum 1dlunszuumsiiaia Pillay
WRLAMEZWLIN calgranulin Awsadudanisiianan
uAaLBENEBNTLAALE WATWUNNTH AYEBNTBY calgra-
nulin TuiileiBolauazizadpialaimnzides (renal tubular
epithelial cell line)[16] Bergsland LiacAE wunlysiu
calgranulin B waseananlul  1zzesielsadala
”on'jﬂu‘f] MNepasAUUNA[15] DAARDIALUNANTIANEN
fifwuszeu urinary calprotectin gﬁu@ﬂw‘[mﬁ's‘lm
a9 3R IUILFIDEWTARTIITA urinary calprotectin
Tuawideildodanay  FemrsAnuufinidusioluiiie
Auduwalungudenoiilvaiiu uazissifiumemuen
NARTNYDY urinary calprotectin

suwan1sdvy

nsfnsiidunis@neiusniin aldifiuainy
“wiugsznitenisduialafunisiisduseslysiu
calprotectin TULRBA WAWLINTLHU calprotectin 17'1.”\1
fu “wiuEiulsy “nsawnsveuzedlefianas Auy
35ui8pI155@U  calprotectin ﬁ”oﬁuuwzmmnm‘s
gt vlulazeeiiie uazmingain plasma calpro-
tectin tazihan s lominaddnidususiifaiu
Tumsitadulsrialauastssdfiussdumssne vlulaly
atnalsfinulyshiu calprotectin W inflammatory
protein fiwy_stulunanelsadliierdaeiunissn v
saalsanziSeanl Tnauasduseu Foiuuiniensa
4a plasma calprotectin az1¥@n sensitivity Juden
specificity 61 F9dipeseainseTolunsldidionisifad

ARz ATBd NyAzIuI nzieiunneendindu
wazn138ne uiunum dalunssuiunaiedy uas
Iu\lmm@'ﬂ’mﬁﬁﬁaag (stone-containing kidneys) #
srFuAMNATEAIINEENTATULATNITEN U9 99
HalAEATIFaNI5L  axzedln ﬁﬂﬁ@ﬁ’;ﬂmﬁﬂmmmﬁ
O PRPIIK) ”wianm,ﬁmnntlm'nm%a%’o Fatfun193nIN
Tsnafialauanainnisieniiteanlaedsn1edasnssuudn
arsdiavlinissnedisensauiunisuuzihinisuoa
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FFNUANNY (lifestyle modification) U N58ENMIAY  HNL VUAEBLADANL BNRIIBIlA F9ay Iwasans

Mefiwnne 1 nsuslaadn “@eade waze s anAdnl sadentsiiuiiitiuaznisiinn1azlaane

fnsaladusiin omega-3 v3a fish oil Wipann: 13859
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