189U LRTUENY IO

nsldiATasliadnsnsiasnusenauvasinaneiivetasiu
nsiianzlaneeunduainnisanarsiuiedluduaelsalaanesass

Bioimpedance analysis for preventing contrast induced nephropathy

in chronic kidney disease patients
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device 1Jusiu

downgthelaneiFefaiunguiiilenaiia AN Ifnnniditheditnshnuedaund
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dnansfusedilansiilusientelussduiiinunzan (optimal volume status) Saann
bioimpedance -1 < OH < 1
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ABSTRACT

Bioimpedance is an instrument used to measure the amount of substances in the body
(body composition) with the principle of measuring electrical conductivity. electrical resistance
and the ability to store various body ions by passing a small amount of electricity into the body
and measure impedance and other electrical parameters related Then the measured value can
be used to calculate the amount of various components of the body. It can be used to calculate
various nutrients such as protein, fat, water content. Distribution of water substances both
intracellular and extracellular1,2 It's a safe method. And has been used for more than 40 years.
Currently, bioimpedance is widely used, such as body fat assessment, fluid assessment in dialysis
patients with renal failure. or peritoneal dialysis, assess fluids in patients undergoing general
anesthesia and in patients undergoing implant cardiac device, etc.

This is because chronic renal failure patients are more likely to develop CIN than those
with normal renal function. In addition, the assessment of volume status in chronic renal failure
patients was more complex than the general population. Too little fluid intake can worsen kidney
function. But if it is exposed to a large amount of water, it may put the patient at risk of life-
threatening overhydration. The researcher therefore wants to use the benefits of bicimpedance
to monitor fluid intake in chronic renal failure patients. To ensure that patients with chronic renal
failure undergoing contrast medium injections have an optimal level of fluid in the body (optimal
volume status) as measured by bioimpedance -1 < OH < 1.

The investigator will assess the patient individually. and infusion until the patient
achieved optimal volume status (as measured by bioimpedance -1 < OH < 1), compared with the
normal saline group (normal saline 1 mUkg/hr), and the incidence was measured. It was
hypothesized that bioimpedance to monitor fluid administration (-1 < OH < 1) would significantly
reduce the incidence of CIN in patients with chronic renal failure compared to intravenous fluid

therapy. Standard (normal saline 1 mU/kg/hr)
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Proportion (p) = 0.22

—
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n —

Error (d) = 0.062

*p and delta must be a range of O to 1.

Alpha (a... [ 0.01 0.05
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(1) @1gunnd1 18 Y

(2) mn15viuedla GFR < 60 ml/min/1.73 m?

(3) lasun1s@nas7used CT with contrast media #s0¥1 angiography
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(3) fvonlunisuszidu bioimpedance o t}:iﬂwmsﬁlﬂ%aﬂ pacemaker, implanted
cardio-verter-defillibrator (ICD), ﬁgﬂﬂiiﬁ
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n1glanedeunduainnisanansiiused (Contrast induced nephropathy; CIN) Ty
§18n150fiuTUvee serum creatinine > 0.5 me/dL WSerfinTunnndn 25% arnAsedu lu
szeznan 48 Hlumdsnnildfuasivied alRnisalvesmainamglnneainnsdnasivyed
TufthelameEosegenni 25% uazBufumniumngtediadodes Tiun sawmy, #la
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¥ouvedladonasauiuiidemendenansaoudieos (@%) uinuigUaedilannsaudesiy
mstanaunula Tehnmadediaunnningulimeilifesiunsiiiamaunule’

WBENINVBINITIANAMElMBIRBUNEUIINNTAR1 VT EARla natenaln Taun
Anuuivanansiusdlnenss (direct toxicity) saufvansiiusedanans vasodilator (nitric
oxide, prostaglandin) wazifinans vasoconstrictor (adenosine, endothelin) dsualwiLin renal
medullary hypoxia naanmsdufivlaensuasnisvineondiauivhliiie tuoule-glomerular
feedback dsnalisnsn1snsasdi slomerulus anas, wonanil mnansivsaafiaadnlulusianig
HUSanN viseliaudutuvesasiiuTadgs vsenanauveUielinnudutuiin JeBadimna
T slvadl Glomerulus ﬁmmuﬁﬂmﬂ%{u LA tubular obstruction W&qLAA tubular injury 117
Fuls stamuniviliszsu serum creatinine 7 24 uay 48 Puadndusududugrafivavenia
M3nsesfilnanagto 0151610

UBNAIN serum creatinine MAinTuULINNI 0.5 mg/dL #38u1nNNIT 25% InAdegY
aeluszoziig 48 alusuda’ lutagiudaiins@nunia biomarker Juq 1ieldAnnunisiia
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INN15ANIT84 V. L. Ashalatha uazamy (2560) wuin A1 plasma NGAL/creatinine 71
4 daluadiu biomarker fisinSuazutiugiigalunisvuiemaiin AN Tufthessifuuay i
Tsmumu'®, denadosiun1sAnuues Hany Taha Asklany wazmme (2561) finuinan Plasma
NGAL 71 4 Faluadusvhuienisidin CIN Viﬁiu@ﬂwﬁﬁﬁ coronary angiogram® @Un15ANYIVE
Vassilis Filiopoulos kagAtdg (2557) Wua1 plasma NGAL Ffintud 6 Fluadusavienisie
CIN Iwgﬂwﬁﬁ’l elective contrast enhance CT 1af Y, wagn15An®I1989 Ernesto Valero way
Aty (2559) WU A1 plasma NGAL 71 8 F3lus usviunenisiia CIN 917 A1 plasma NGAL »
92 ng/mL WUl sensitivity 100%, specificity 60.6%. area under the curve 0.788°
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hyperosmolar, waslfansthegafisameiiietewdiy extracellular volume Tnetdenlianstinvuiia
isotonic sodium chloride %38 sodium bicarbonate solution U®AA1N 55@ An1sldeq N-
acetylcystein, theophyllin, wag statin wieteatufia CIN fre winuidadufionides wazds
Lilasunmseansuduiunsgu’

Asldanstilewiiu extracellular volume Yurfumuuzimdnain KDIGO guideline
2012 ilesannuintisannisiinnniglanedeunduainnisanansiviedldase’ nnisine
94 Mauro Maioil kazanis Mvn1s@nwidesauduiussening Flud status fugiAnisainis
LAn CINELuE:\JI/ﬂ’JEJﬁﬁW coronary angiogram WU lower fluid status tJudaded1Agyd1usu
nensainIain CIN Tnefthefi lower fluid status faudsdunisia ON WunTu 3 wih'®

wiognslsfinny winsliansinazdusdends wifddlditervuauudadessunm,
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270 HYDRA study 1#in1svaansszuinenguliarsn standard (Normal saline 1
mU/kg/hr) LU‘%BULﬁﬂUﬁ’Uﬂ&jﬂﬁmiﬁ’l doubling dose (Normal saline 2 mU/kg/hr) w&aldia3os
A1As1zi0eAUIENOUYDI319N 8 (bioimpedance analysis) wuindsusuasasldsuansin
doubling dose LLﬁimﬁﬁﬁgﬂ’w’?ﬂiﬁdﬁﬁ low fluid status NBUN19¥11 coronary angiogram tHudana
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device \Jusu
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2) feeifetuasinquszasduaamside funounisudanguding Aenssudidniouns
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Trsamsi3ds msliiaSesfiadrseiasdusenavressumeidistesiunnzlanedoundu
nnmsdnansiiuiadlugiislanesess

Inclusion criteria
O e1gannin 18 Y
O Anmsvirauvealn GFR < 60 ml/min/1.73 m2
O 1@Sumsiaansiiusad CT with contrast media #38¥h angiography w3evh EVAR

Exclusion criteria
O wwansiused
O ifeshalunisiansih 6ud
o amwmladuman (NYHA classification 3,4)
O MYy (ascites)
o) m'Jmfﬂu'daaL?jaﬁ:uﬂaﬂuamﬁ'aﬁuﬁ'ﬂa (pericardial effusion, pleural effusion)
O iidevhulunisuszdiu bioimpedance laun
o ¢huiiliinTas pacemaker
O implanted cardio-verter-defillibrator (ICD)
o fanssd
ftheiidhiumsdnasiussdaniay
feilldsunsidavaunulaida on Hemodialysis, CAPD)
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Foduvs fauvs swadus

WA Sex |1= %0
2 = nii

21y () Age

sEAUNSANK Edu |1 ="TilASsu

2 = Uszaudnw

3 = NssudAnwy

4 = USeues .

5 = aanhUiggnd

218 Occ |1 =35uswms / Sgiamie
2 = INYASNISY / NANIY
3 = Ui

4 = My / §sRadum
5 = wivhu / vty

anunnausa. Marriage

andnsinwn Service | 1 = Umsusziugunwiwih

= Unsuseiudanu
= $hszduey
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3
1
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4o Hodauus fuls swaauls
8. Weights (kilograms) Wt
9. Hight (centimeters) Ht
10. | GFR (mU/min/1.73 m2) GFR
11. | Diabetic Mellitus DM | 1="lif
(on anti-diabetic drug, or HbAlc > 6.5, 2=1
or Random plasma glucose > 200 mg/dL)
12. - Hypertension HT 1="Tufl
(BP >140/90 mmHg or on anti-hypertensive 2=1
drug)
13. | Cardiac disease cAD |1 ="ifl
(cardiomyopathy, CAD, cardiac arrythmia) =4
14. | NYHA class 1,2 CHF | 1=l 2=4
15. | Sepsis (SIRS > 2 and confirmed/suspect infection) Sepsis | 1 = L 2=1
16. | Severe Sepsis Sesepsis | 1 = il
(SIRS > 2 and confirmed or suspected infection 2=4
Plus Hypotension (MAP < 65) or lactate > 4 mmol/L
or other end organ damage or need vasopressor)
17. | Anti-hypertensive drug antiHT
- Beta adrenergic blocker 1 =lly 2=14
- Alpha adrenergic blocker 1 = Taila = Tof
- Central sympatholytic (methyldopa) 1 = Taily =Ty
- Vasodilator (hydralazine) 1 = Tl =Ta
- ACEl and/or ARB 1 =lly =Ny
- Calcium channel blocker 1="lily =Ty
- Diuretic 1 ="ll4 =To
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18. | Anti-diabetic drug antiDM
- Biguanides (metformin) 1 ="ly 2=l
- Sulphonylureas 1 =l 2="Td
- Thiazolidinediones 1 = laild 2="T
- SGLT-2 inhibitors 1 = Taild 2=
- GLP-1 receptor antagonists 1 = laily 2=Tq
- DDP-4 inhibitors 1 = aly =T
- Insulin 1 = laily =To
19. | CTA with major operation EVAR |1 = liivh
(include EVAR, TEVAR) 2=
20. | CT with contrast media ET 1 = bivh
(include CT, CTA) - 2="
21. | Volume of contrast media (mL) Vol
22. | Type of contrast media typeCM | 1 = Ultravist (370 mg/ml)
2 = Visipaque (320 mg/ml)
3 = Visipaque (640 mg/ml)
Q= ONBLS, cisemesissrssmsermsess
23. | Bioimpedance analysis before expose to CM BCM 1=0OH<-1
(only bioimpedance group) 2=0H>1
24. | Type of IV hydration before expose to CM type
- 0.9% normal saline 1 ="lily 2=Td
- 0.45% normal saline 1 = il 2="Td
- Ringer lactate solution 1 = il 2=Td
- NaHCO3 solution 1= lily 2=Td
- 5% Dextrose in 0.9% normal saline 1 =Ll = To
- 5% dextrose in 0.45% normal saline 1 = lly 2="Td
- No IV hydration before expose to CM 1="lily 2="Td
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25. | Total hydration volume before expose to CM (mL) Hydra
26. | N-acetylcysteine before expose to CM NAC
- No N-acetylcysteine 1 = il 2=Tq
- Oral N-acetylcysteine 1 = lily 2=14
- IV N-acetylcysteine 1 = iy 2="T4
27. | serum Creatinine at baseline (mg/dL) Cr0
28. | serum Creatinine at 48 hour after CM (mg/dL) Cra8
29. | serum NGAL at baseline (ng/dL) NGALO
30. | serum NGAL at 8 hour after CM (ng/dL) NGAL8

End of follow up
O femiunssnerauau protocol
O lhiunfanumssnwm
O dedin
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