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EARLY DETECTION OF RESPIRATORY OXALOSIS IN PATIENTS WITH CHRONIC OBSTRUCTIVE
PULMONARY DISEASE AND COMORBID UROLITHIASIS WITH PYELONEPHRITIS

©K. V. Viligorska, O. S. Khukhlina
Bukovynian State Medical University, Chernivtsi

SUMMARY. Introduction. According to the European respiratory society guidelines, comorbidity of chronic
obstructive pulmonary disease (COPD) and chronic pyelonephritis can be defined as respiratory oxalosis. Such pathologic
state needs special therapeutic approach that is different from standard therapy, therefore convenient diagnostic
methods should be developed.

The aim of the study - to check the suitability of spectroscopy as a method for early diagnosis of respiratory
oxalosis.

Materials and Methods. 60 patients were examined and divided in 4 study groups. Global Initiative for Chronic
Obstructive Lung Disease (GOLD) 2016 were used to diagnose COPD along with clinical guidelines of The European
Association of Urology (EAU). IBM SPSS Statistics 20 software was used for statistical analysis.

Results. In patients with comorbid COPD (GOLD 2B, 3C), oxalic urolithiasis and pyelonephritis during spirometry
forced expiratory volume in 1 second (FEV1), after salbutamol spray was increased by 4.7+1.2 %, that is 23.3 % less than
in patients with COPD without renal pathology (p<0.05). Such low reversibility is a characteristic feature of respiratory
oxalosis. Spectroscopy of urine and sputum of patients of the group with COPD, urolithiasis and chronic pyelonephritis
in 230-250 nm high viscosity of sputum due to calcium oxalate crystals was diagnosed. Such clinical sign is a marker
of respiratory oxalosis with severe therapy-resistant bronchial obstruction. ROC-curve analysis showed high diagnostic
value of spectroscopy of the sputum in 230-2350 nm for patients with respiratory oxalosis (AUROC 0.993 (95 % Cl1 0.954-

0.999; p<0.001).

Conclusions. Spectroscopy can detect level of calcium oxalate crystals in urine and sputum in wave lengths 230-
250 nm therefore can be used for early diagnostic method of respiratory oxalosis.
KEY WORDS: pyelonephritis; chronic obstructive pulmonary disease; oxalosis; urolithiasis; hyperoxaluria.

Introduction. Pulmonary oxalosis is a severe
bronchial obstruction with therapy resistance that
can be confused with chronic obstructive pulmonary
disease (COPD) due to similar symptoms [1,2,3].
Pathogenesis of respiratory oxalosis is connected
with a deposition of calcium oxalate microcrystals in
the bronchibesidesthe urinary tract [4,5]. Treatment
of such condition differs from standard COPD
therapy, that is why diagnostics on early stages is
important for clinicians [6,7].

The aim of the study. To determine the role of
hyperoxaluria in COPD pathogenesis and clinical
importance of spectroscopy in early diagnosis of
respiratory oxalosis.

Materials and Methods. Comparative and
correlation analyses of clinical data of 4 groups of
patients were done. Group | — 18 patients with oxalic
urolithiasis and urolithiasis without bronchial
obstruction. Group Il - 19 with COPD (GOLD 2B, 3C).
Group Ill = 23 patients with COPD (GOLD2B,3()
oxalic urolithiasis and pyelonephritis. Control group
— 20 practically healthy individuals. Respiratory
function was estimated by spirometry, clinical blood
tests, urinalysis, the content of oxalate salts in 24h
urine, optical density of urine and sputum was
measured by ultraviolet-visible spectroscopy.
Statistical analysis IBM SPSS Statistics 20 [8,9,10].

Results. Post bronchodilatator  forced
expiratory volume in 1 second (FEV1) in patients of
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the group Il was increased by 4.7+1.2 %, that is
23.3 % less than FEV1 in group Il (p<0.05). Such low
reversibility is a diagnostic feature of respiratory
oxalosis. Increased viscosity of sputum was found in
patients of group Il due to the presence of calcium
oxalate microcrystals, but these changes were not
observed in group Il

In 24h urine of the patients of group | calcium
oxalate was 7.78+0.44 mg/day, and in group IIl -
15.5+1.0 mg/day, that is in 1.9 times more than in
group I. In group Il moderate correlation between
calcium oxalate concentration in the urine and FEV1
was revealed (r=-0.51, p<0.05).

In spectroscopy of urine samples of group llI
calcium oxalate salts were found in wave lengths
220-260 nm. This index was in 2.6 times higher than
in group I. In sputum samples of group Il traces of
calcium oxalate crystals were detected in wave
length 250 nm. ROC-curve analysis that was done
indicates high diagnostic value of sputum optical
density in wave length 230-250 nm in a respiratory
oxalosis diagnosis (AUROC 0.993 (95 % Cl0.954~
0.999; p<0.001).

Conclusions. In COPD patients (GOLD 2B, 30Q)
with oxalic urolithiasis was diagnosed respiratory
oxalosis with severe therapy-resistant bronchial
obstruction.

Spectroscopy detected levels of calcium oxalate
crystals in urine and sputum in wave lengths 230-
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250 nm were in 2.5-3 times higher comparing to the
control group and can be defined as markers of early
stage respiratory oxalosis.
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PAHHA OIAFHOCTUKA PECMIPATOPHOIO OKCAJIO3Y Y NALIEHTIB I3 XPOHIYHUM
OBCTPYKTUBHMM 3AXBOPHOBAHHSAM JIETEHb TA KOMOPBIAHOK CEHOKAM'AHOIO
XBOPOBOIO | NIEJTIOHE®PUTOM

©K. B. Biniropcbka, O. C. XyxJiHa
Buwjuli depxcasHuli HaB4YaabHUl 3ak/1a0 «byKoBUHCbKUU 0epxcasHull MeduqHul yHisepcumem», M. YepHisyi

PE3FOME. BcTyn. 3riiHO 3 pekoMeHaaliasMn €Bponencbkoi acouialii pecnipaTopHoi MeauumMHn, KOMopbiaHiCTb
XPOHIYHOro 06CTPYKTMBHOIO 3aXBOPIOBaHHA NereHb (XO3J1) Ta ce4okaM'sHOI XBOPO6M Ha TJ1i XpOHIYHOro niesloHebpuUTy
MOXe BBaXaTWCb PecnipaToOpHMM OKcano3oM. OCKiJIbKM TakMi CTaH € HeAOCTAaTHbO BMBYEHWM i MOro Tepanis
BiZIpi3HAETbCA Big CTaHAAPTHOI, HEOOXIAHWIN 3PYYHNI AiarHOCTUYHNI MeTo/ AJ1A Moro 3anobiraHHs.

MeTa - BCTaHOBMTM AiarHOCTUYHY LiHHICTb CNEKTPOCKONIi 040 PAaHHbOT A4iarHOCTMKW pecnipaTOPHOro OKcasosy.

Marepian Ta MeTogu. bByno obcTexeHo 60 MaLiEHTIB i3 ce4okaM'ssiHOO xBOpobO OKCasnaTHOro reHesy Ha T
XPOHiYHOro niesioHedppuTy Ta XO3J1 pi3HOro CTyneHs TaXKOCTi. OKpiM CTaHAAPTHUX KiHIYHMX aHani3iB cedi Ta KpoBi
nauieHTaMm byna BMKOHAHA cnekTpomeTpis (MoNspMMEeTPia) cedi T3 MOKPOTUHHSA, cnipoMeTpia. CTaTUCTUYHY 06pobKy
npoBOAWIM 33 AoNoMOoroto nporpamu IBM SPSS Statistics 20.

Pe3ynbTaTu. Y nauieHTiB i3 koMmopbiaHnm XO3J1, nienoHedpUTOM Ta ce4OoKaM'stHOKO XBOPO6OIo OKCaNlaTHOro FeHesy
npu NPoBe/IeHHI CipoMeTpii 6y/10 BCTAHOBJIEHO L0 NPUPICT NoKa3HMKa 06'eMy GopCcoBaHOro BUAMXY 3a NepLuy CeKyHaY
(O®B,) nicna npobu i3 6poHxoannatatopom canbbytamonom cknas 4,7£1,2 %, wo Ha 23,3 % HMX4Ye Bif 3HaYeHb
aHaNoriyHoro NokasHuKa y nauieHTis i3 XO3J1 3 i30/1b0BaHNM nepebirom 6e3 H1MpkoBoi naTonorii (p<0,05). Taka H1M3bKa
3BOPOTHICTb BPOHX006CTPYKTUBHOIO CUHAPOMY € XapakKTePHOI A1 pecnipaTOpHOro okcasnosy. Ceyy Ta MOKPOTUHHSA
nauieHTis 6ya10 AOCNiAXKEHO 3@ AONOMOrOK CNeKTpoCKonii Npu AoBXMHI XBWUAb 230-250 HM. MpuK cnekTpockonii ceyi Ta
MOKPOTUHHS XBOPMX Ha XO3J1 Ta ceyokam'aHy XBOpPobY OKCaNaTHOro reHesy i niesioHebpuT Bys10 BUABSIEHO HAABHICTb
KPWCTaNiB OKcanaTy Kasjblito, WO MiATBEPAXYIOTb HasIBHICTb okcasno3y. MposeaeHnn ROC-aHanis BKa3sye Ha BMCOKY
OiarHOCTUYHY 3HAYMMICTb MOKA3HMKA OMTMYHOT NYCTUHN MOKPOTUHHA NMpU AOBXWHI XBMAi 230-250 HM y AiarHoCTumUi
pecnipatopHoro okcanosy (AUROC ans gaHoi natonorii cknana 0,993 (95 % Al 0,954-0,999; p<0,001), wo cBig41Tb Npo
BiZIMiHHY AAKiCTb AHOrO KPUTEPItO0).

BucHoBKK. CNEKTPOCKOMi0 MOKPOTUHHA MOXHA BUKOPUCTOBYBATW Yy IKOCTi MeToAy AiarHOCTMKM pecnipaTopHOro
OKCanosy.

KJIFOYOBI CJIOBA: 0Kcaso3s; niesioHedpuT; XpOoHi4He 06CTPYKTMBHE 3aXBOPIOBAHHS SIereHb; ce4oKaM'siHa XBopo6a;
crnekTpockonis.

PAHHAA OUATHOCTUKA PECMTMPATOPHOI'O OKCAJIO3A Y NALMEHTOB C
XPOHWYECKON OBCTPYKTUBHOW BOJIE3HbIO JIEFKUX HA ®OHE KOMOPBENHOW
MOYEKAMEHHOW BOJIE3HN U MNEJIOHE®PUTA

©K. B. Bunuropckas, O. C. XyxauHa

Bbicwee 2ocyoapcmaeHHoe y4ebHoe 3asedeHue «bykoBUHCKUL 20Cy0apcmBeHHbIld MeduUyUHCKUU
YHuUsepcumem» 2. YepHoBUbl

PE3IOME. BeegeHue. CornacHo pekoMeHaaumnam EBponenckoro pecnMpatopHoro coobuiectsa, KOMopbuaHOCTb
XPOHMYeCKON 06CTpyKTUBHOM 6one3Hm nerkmx (XOBJ1) ¥ MoyekameHHoM 601e3HM Ha GOHE XpOHMYeCKoro nnesioHedpurTa
MOXET CYMTATbCA PECMNPATOPHbLIM OKCA/I030M.

Llenb — YCTaHOBUTb AMArHOCTUYECKYK LEHHOCTb CMeKTPOCKONMM B KayecTBe METOAd PaHHEN AMArHOCTMKM
pecnnMpaTopHOro okcasosa.

MaTepuan u metopbl. bbisio 06C/iefoBaHO 60 NAaUMEHTOB C MOYEKAMeHHOW 60/1e3HbI0 OKCA/IaTHOrO reHe3a Ha
doHe xpoHnyeckoro nuenoHedpputa n XOBJ1 pasHon Gopmbl TAXECTU. KpoMe CTaHAAPTHbIX KJIMHNYECKUX aHANN30B
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Oan190u iimepamypu, 0pueiHaibHi 00C/1io3ceHHs, no2ss0 Ha npobsieMy, KOpomKi N0BIOOMICHHS
MOYM M KPOBW MauMeHTamM 6blia BbIMOJIHEHA CNEKTPOMEeTpus (NosIApMMETpUs) MOYM M MOKPOTbI, CMUPOMETPUS.
CratucTnyeckyro 06paboTky AaHHbIX NpoBOAM/IM B MporpaMme IBM SPSS Statistics 20.

Pe3ynbTaTbl. Y nauneHToB ¢ kKomopbuaHon XOBJI, nnenoHepprUTOM N MoYekaMeHHOW 60J1e3HbI0 OKCanaTHOro
reHesa npv NpoBeAeHWMM CMUPOMETPUN Obl1I0 YCTAHOBJIEHO YTO MPUPOCT MokasaTesa o6béma $opcMpoBaHHOro
BblZl0Xa 33 nepByto cekyHay (OPB,) nocne npobbi ¢ 6poHX0AMNATaTOPOM CalbbyTamosioM cocTaBuA 4,7+1,2 %, 4TO Ha
23,3 % HUXe, Yem y naumeHToB ¢ XOBJ1 6e3 noyeyHon natonorim (p<0,05). Tako HU3KNI NOKA3aTe b PEBEPCMBHOCTM
6POHX006CTPYKTMBHOMO CMHAPOMA XapPaKTEPEH 419 PeCNMpaToOpHOro okcano3a. bblia npoBeeHa CnekTPOCKONUSA MoUn
N MOKPOTbI MaLMeHTOB B Jiydax AJIMHHON 230-250 HM. Mpu cnekTpockonnunm moum 6osbHbIX ¢ XOBJ1, MOYeKaMeHHOM
60/1€3HbI0 OKCANATHOFO FEHE3a Y XPOHNYECKUM NnesioHebpUTOM BbISIM BUABNIEHbI KPUCTa/IIbl OKCANIATa KasbLUus, Y4TO
NOATBEPXAAET Hasimune okcanosa. NposeaeHHbIn ROC-aHann3 ykasbiBaeT Ha BbICOKYI AMArHOCTUYECKYHO LLEeHHOCTb
nokasaTesisi ONTUYECKOWN NJIOTHOCTM MOKPOTbI NpU AJIHE nyya 230-250 HM Npy AMarHOCTMKE pecnnpaTopHOro 0kcasiosa
(AUROC gna gaHHon natonorumn 0,993 (95 % AW 0,954-0,999; p<0,001), 4To NOTABEPXAAET KAYeCTBO 3TOr0 KpUTEpMUS.

BbiBOAbI. CEKTPOCKOMMIO MOKPOTbI MOXHO MCNOJ1b30BaTh A8 ANArHOCTUKN PeCrnMpaTOpPHOro OKCasi03a.

KJTFOYEBbBIE CJIOBA: oKkca/i03; nMesioHedpuUT; MoYeKaMeHHass 60s1e3Hb; XpOHNYecKasa ob6CTpyKTnBHas 60s1e3Hb
JIerkunx; CneKTpocKonus.
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