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Radiocontrast-induced acute renal failure

acute renal failure 4 148
1002 contrast media-associated nephropathy, radiocontrast-induced nephropathy,
radiocontrast nephropathy, contrast medium-induced acute renal failure, radiocontrast
media-induced acute renal failure radiocontrast-induced acute renal failure,
radiocontrast-induced acute renal failure
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acute renal failure 2.1% acute renal failure 1.3%
serum creatinne 05 . ./ . .

radiocontrast-induced acute renal failure

L chronic renal insufficiency!4,81020223 chronic renal insufficiency
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induced acute renal failure radiocontrast-induced acute
renal failure chronic renal insufficiency 60%4

Davidson 1,144 cardiac

catheterization radiocontrast-induced acute renal failure  serum
creatinine 2 ..., Michael . RichZ3

serum creatinine 15 //  ah8a serum

creatinine " radiocontrast-induced acute

renal failure1249 Barrett 6% serum

creatinine 1422 ... 17% serum creatinine 2.25

A Moore 4.7%, 14.3%, 20%

serum creatinine 1519 . /. .,2024 ... 2529 ...
2. dehydration  volume depletion2,810
radiocontrast-induced acute renal failure
dehydration
hydration hydration
radiocontrast-induced acute renal failure
dehydration volume depletion
Solomon 6 chronic
renal insufficiency ( serum creatinine 21 + 06 . /. ) cardiac
angiography 0.45% sodium chloride, 0.45% sodium chloride + mannitol
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0.45% sodium chloride + furosemide 0.45% sodium chloride

I S 12 12
radiocontrast-induced acute renal failure 11% serum
creatinine 05 .[.. 48 1
hydration
hydration dehydration  volume
depletion radiocontrast-induced acute renal failure
3. 28702 3 radiocontrast-induced
acute renal failure chronic renal insufficiency
chronic renal insufficiency 2-6
4, 124580202
Manske
1 (insulin dependent diabetic  ellitus)  creatinine clearance
0 ./ 59 coronary angiography low
osmolarity radiocontrat-induced acute renal failure
0 .. 26% 0 ..
%% ' Ciggarroa cardiac
angiography 115 cardiac catheterization

radiocontrast-induced acute renal failure
renal function
WEALOK RSITY 300 . )
serum creatinine ( . /. )

radiocontrast-induced acute renal failure
Ciggarroa ' chronic renal insufficiency
Miller prospective 200

radiocontrast-induced acute renal failure
) 246710 o ' nonionic,
low osmolarity radiocontrast-induced acute renal failure



jonic, high osmolality Rudnick
prospective, multicenter 1,19 509 serum creatinine
(T R 210
coronary angiography nonionic, low osmolarity  iohexol
jonic, high osmolarity  diatrizoate radiocontrast -induced acute renal
failure chronic renal insufficiency ’
chronic renal insufficiency 4%
nonionic, low osmolarity 7% jonic, high osmolarity
, chronic renal insufficiency 12%
nonionic, low osmolarity 21% jonic, high
osmolarity metaanlysis  Barrett BJ chronic
renal insufficiency low osmolarity
radiocontrast-induced acute renal failure high osmolarity
Solomon 6 chronic renal
insufficiency ( serum cratinine 21 £ 06 . /. ) 50%
coronary angiography low osmolarity 68%
high osmolarity 32% 0.45% sodium chloride, 0.45% sodium chloride +

mannitol 0.45% sodium chloride +  furosemide
radiocontrast-induced acute renal failure

PRINCE study Melissa A 7 98
chronic renal insufficiency ( serum creatinine 249 . /. )
coronary angiography low osmolarity  diatrizoate 26.5%
high osmolarity ~  ioxaglate meglumine 73.5% 0.45% sodium
chloride 0.45% sodium chloride + furosemide +dopamine + mannitol

radiocontrast-induced acute renal
failure
6. congestive heart failure1,810

7. route 19
radiocontrast-induced acute renal failure



12

renal failure atheromatous emboli

8 29
9. nephrotoxic agents80  non-steroidal antiinflammatory drugs (NSAIDS)
radiocontrast-induced acute renal failure
dehydration  volume depletion indomethacin
, nephrotoxic agents ~ NSAIDS  radiocontrast-
induced acute renal failure
10. Multiple myelomal2 80D McCarthy Becker

retrospective 7 multiple - myeloma 476 !
radiocontrast-induced acute renal failure (0.6-1.25% multiple
myeloma radiocontrast-induced acute renal failure
L chronic renal insufficiency serum creatinine
radiocontrast-induced acute renal failure
2. chronic renal insufficinecy

chronic renal insufficinecy
3. dehydration  volume depletion

4, chronic renal insufficiency
low osmolarity radiocontrast-induced
acute renal failure high osmolarity
L

2. congestive heart failure

L route
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3. nephrotoxic NSAIDS9

L chronic renal insufficiency
2. multiple myeloma

124680202

radiocontrast-induced acute renal failure acute renal failure
serum
creatinine  serum creatinine 24-48 peak 15
510 il serum creatinine
Michael . Rich 20%  serum creatinine
0304 . /.. nonoliguric acute renal failure
5-10% oliguric acute renal failure loop diuretic
dialysis serum  creatinine oliguric
acute renal failure oliguria 25 serum creatinine
oliguria
irreversible renal failure long term dialysis

2, 4,8-10, 20

radiocontrast-induced acute renal failure serum
creatinine
acute renal failure

radiocontrast-induced acute renal failure  urinalysis renal tubular epithelial
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cells, coarse granular cast, amorphous sediment urate  calcium oxalate
crystal mild proteinuria fractional excretion of sodium < 1%
oliguric acute renal failure persistent nephrogram  24-48
radiocontrast-induced acute renal failure
renal failure

2892

radiocontrast-induced acute failure acute renal failure
prerenal, acute interstitial nephritis, glomerulonephritis
renal failure 12
renal failure cholesterol
microemboli aortic atheromatous plaque
, cholesterol microemboli renal
failure rapidly progressive microemboli
livedo reticularis, ischemia  gangrene : cerebral
embolism, amaurosis fugax ischemic  bowel, myosistis
rhabdomyositis, labile hypertension eosinophilia, ESR
serum amylase oliguric renal failure
reversible multiorgan infarction renal biopsy
cholesterol emboli

124812

radiocontrast-induced acute failure 4
1. ischemic injury
radiocontrast-induced acute renal failure
renal biopsies  injury  medullary thick ascending limb of Henle's loop ~ injury
vascular bundles hypoxic injury
mediators renal vasodilators /vasoconstrictors prostaglandin
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nitric oxide radiocontrast-induced acute renal failure

nitric oxide synthesis radiocontrast-induced acute renal failure
renal biopsy 1
medullary Po2
mediators renal vasodilators /vasoconstrictors renal ischemia
osmotic load renal tubule  high transport activity ~ medullary thick
ascending limb of Henle’s loop
high transport activity injury  medullary thick ascending limb of Henle's loop
radiocontrast-induced acute renal failure
mediator radiocontrast-induced

acute renal failure  renin-angiotensin, calcium, adenosine, endothelin, prostaglandin
(PG), endothelium-derived relaxing factor (EDRF), nitric oxide (NO), thromboxane, atrial
natriuretic peptide (ANP), leukotriene B4, vasopressin, histamine, kallikrein,

peptidoleukotriene
2. direct toxicity renal tubular cells proximal
tubular cell  incubate cellular metabolism
intracellular enzymes cells histology
toxicity ~ cells proximal tubular enzymes  N-acetyl-beta-

D-glucosaminidase (NAG), lysosomal enzyme  alanine aminopeptidase (AAP)

CtL-microglobulin - fte-microglobulin
reabsorbed proximal tubules
3 reactive Oxygen species
lipid peroxidation marker  renal injury  reactive oxygen species
catalase  superoxide dismutase oxidative
free radical scavenger allopurinol oxygen free radical
glomerular filtration rate (GFR)
4. tubular obstruction radiocontrast-induced acute renal
failure uric acid
dehydration urate crystal tubular obstruction
tubular obstruction  urate crystal
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Vulnerable kidney Radiocontrast media

Renal insufficiency
Congestive heart failure
Volume depletion
Endothelial dysfunction

Diabetes, NSAIDS Renal
ischemia

Nephro-
toxicity
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Radiocontrast—induced
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2 radiocontrast-induced acute renal failurel
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radiocontrast-induced acute renal failure

L ,
chronic renal insufficiency
2
3. ' chronic renal insufficiency serum
creatinine chronic renal insufficiency
low osmolarity radiocontrast-induced acute renal failure
high osmolarity
4, nephrotoxic agent non-steroidal
antiinflammatory drugs (NSAIDS), angiotensin converting enzyme inhibiter (ACEI®
b, hydration :
Solomon 6 chronic renal insufficiency 78 serum creatinine
21£06 ../ .. cardiac angiography 0.45% sodium
chloride 1 . /. [ . 12 12
radiocontrast-induced acute renal failure
furosemide, dopamine , Mannitol, atrial natriuretic peptide
(ANP), calcium channel blocker, aminophylline , theophylline
radiocontrast-induced acute renal failure
radiocontrast-induced acute renal failure
0.45% sodium chloride furosemide, mannitol, dopamine

hemodialysis chronic renal
insufficiency
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I, radiocontrast-induced acute renal failure N-

acetylcysteine  Martin Tepel 5 chronic renal insufficiency 83

serum creatinine 2.4+ 1.3 . /. . N-acetylcysteine 600 . . 2

24 24 0.45% sodium chloride 1 . /. [/ .
12 12 radiocontrast-

induced acute renal failure 0.45% sodium chloride

L

2.

3. low osmolarity

4, nephrotoxic agent NSAIDS, ACE

5. hydration 0.45% sodium chloride 1 . ./ . ./ .
12 12

N-acetylcysteine

182

radiocontrast-induced acute renal failure
acute renal failure

N-acetylcysteine

N-acetylcysteine Acetylcysteine, N-acetyl-L-cysteine L-Ot-
acetamido-(3-mercaptopropionic acids
N-acetylcysteine  N-acetyl derivative  L-cysteine amino acid
538 N-acetylcysteine .. 19508
chronic bronchitis, cystic fibrosis
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BBB chho3
OH H

0 =§/ N‘\/CHS
|
HS NH O

X820 163.2 1 =61 2 sulthydryl group

(SH) N-acetylcysteine biological activityd) acetyl group
amino group N-acetylcysteine  oxidized ~ metabolized ki)
N-acetylcysteine acetic 725
9 X7 hydrogen sulfide
, & sulfhydryl , , N-acetylcysteine

incompatibility82, 2 : , ,
amphotericin-B tetracyclines, erythromycin-lactobionate, ampicilin sodium, iodized o,

trypsin - hydrogen peroxide, = 109-110 b
N-acetylcysteine  pKa = 9.54 1% pH =20-2892% sterile
solution ' ' buffered  sodium hydroxide pH=72%
acetylcysteine sodium19 40
53 24 261
1 %72
N-acetylcysteine B33, bioavailability = 4-
10001819, 2% ~ . peak plasma concentration 0.5-2
B2, bioavailability metabolism
first pass metabolism 19281 50% 4
DI3 20% 12 231 volume of
distribution = 0.33-047 /. .2 volume of distribution =
046055 [..3 half lfe=6.25 19333 half life

= 5586 BOB231 0B 23 20-30% inorganic-
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Sulphate, taurine  unchanged®@3 renal clearance = 0.11-021 /[ /. .23

N-acetylcysteine parent compound metabolites N, N-
diacetylcysteine, cysteine free fom  protein bound  labile disulphide
bonds 0 cells N-acetylcysteine -
cysteine amino acid glutathione tripeptide 3

4 glutathione

‘Cysteine (CYSH) + glutamate (GLU)

y-glutamylcysteine synthetase
y-glutamylcysteine (G-GLU-CYSH)

glycine (GLY) >
v glutathione synthetase
glutathione (GSH)
* Cysteine  limiting component glutathione
cells amino acid ki)
N-acetylcysteine antioxidant 78 % free
thiol group (SH)
N-acetylcysteine
L acute bronchitis, chronic bronchitis,
cystic fibrosis free sulthydryl group cross linkage  disulphide bond
mucoprotein BT B2
2. antidote paracetamol (acetaminophen) overdose

hepatotoxicity ~ paracetamol overdose ~ N-acetylcysteine precursor
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glutathione BOXZ 2 Hoxic reactive metabolite N-acetyl-p-
benzoquinone imine (NAPQI)B 27 N-acetylcysteine
paracetamol Sulphate conjugationd)
3. N-acetylcysteine
oxidative stress
31 hemorrhagic cystitis28,2 cyclophosphamide,
ifosfamide cysteine chloroacetic acid metabolite

cyclophosphamide, ifosfamide

3.2 doxorubicin-induced cardiomyopathy® 2
doxorubicin free radicals guanilate cyclase  myocardial tissue
N-acetylcysteine doxorubicin guanilate cyclase activity
myocardial tissue N-acetylcysteine
33 B3
Adult respiratory-distress syndrome (ARDS), airborne oxidant, ischemic reperfusion
injury ~ myocardium neuron , Sepsis, antimutagen, anticarcinogen, HIV-1
infection
adverse drug reactions N-acetylcysteine 23383
anaphylactoid reacton 9 & 3 flushing, rash angioedema,
bronchospasm, tachycardia, hypotension, respiratory distress 0.3-3%
overdose
H 1 acetylcysteine
2 Fluimucil® phenylketouria
aspartame

(drug interaction) 23
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