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CONTRAST ASSOCIATED NEPHROPATHY AFTER INTRAVENOUS

ADMINISTRATION: HOW TO ACESS CHRONIC KIDNEY DISEASE?
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Chronic kidney injury in the setting of contrast medium (CM) administration has been
extensively studied after it was first described in 1954 [1]. Since then, significant research has
been devoted to the recognition, diagnosis,and prevention of this entity. Most of the earlier studies
have focused on the consequences of intraarterial (I1A) CM administration in general and cardiac
angiography in parti-cular. It was not until 1985 that researchers analyzed the renal function of
patients after CM-enhanced computed-tomography (CT) scans.

Over the last two decades, however, new research has challenged thispara-digm. Recent
studies surrounding 1V administration of CM reported a much lower
nephrotoxic risk than has been commonly cited in the past, especially in patients without
significantly impaired renal function [5-8]. Some have suggested
that renal failure after intravenous CM had been exaggerated and its true incidence and impact
are more limited than initially thought.

When describing or studying renal failure in the setting of CM administration, the label of
‘contrast-induced nephropathy’ was used indiscriminately on all patients. Historically, it was
defined as a change in serum creatinine (SCr) that happened shortly after CM administration. The
magnitude of change of SCr
and the time period over which this occurs varies greatly between studies. Some authors used an
absolute change of SCr (as low as 0.3 mg/dl to 0.5 mg/dl)
whereas others relied on a percent increase from baseline (25% to 50%). Similarly, time periods
of 24-48,48-72, 96 h, 5 days, and an entire inpatient stay have been used.

The more important issue, is the fact that renal failure in the setting on CM consists of not one
but two distinct entities: contrast-induced nephropathy (CIN) and contrast-associated
nephropathy (CAN). CIN is defined as a sudden deterioration in renal function occurring within
48 h of CM administration and after the exclu-sion of other nephrotoxic factors. CAN is a general
term used to describe any deterioration in renal function that occurs within 48 h following
intravascular administration of iodinated contrast medium.

If we look closer, however, these studies more likely represent CAN incidence rather than
CIN. Almost all of them reported rates of AKI occurring in the setting of CM administration and
none actually truly ruled out other causes or entertained alternative explanations. Adding credence
to this is a study by Newhouse et al.
on 32 161 hospitalized patients [22]. SCr was measured for five consecutive days and patients did
not receive any contrast administration. The authors found that
more than half the patients had a change of SCr of at least 25%. Patients with creatinine at baseline
of 0.6-1 mg/dl, 7% had an increase of 0.6 mg. In thosewith baseline creatinine over .2.0 mg/dl,
there was a 25% increase in SCr. The fluctua-tion of SCr in this study is similar to the changes
used to define AKI in the setting
of CM. Since these changes occurred without CM administration, AKI is more likely to be
happening in conjunction with rather than due to CM. We should
therefore consider them to represent CAN rather than CIN.
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A recent prospective trial yielded similar findings. A cohort of 1009 randomly selected

patients from the SCAPIS trial had their SCr monitored over 3 days after
receiving intravenous CM. The impact of CM on SCr did not exceed intra-indivi-dual background
fluctuations. Early molecular markers of AKI were measured in
patients with CM and were not found to be elevated. In 501 patients with mild chronic kidney
disease, there were no differences in kidney injury molecule-1 (KIM-1) and neutrophil gelatinase-
associated lipocalin (N-GAL) in patients that had AKI or not after a CT with CM. Also in a study
of 77 critically ill patients tissue inhibitor of metalloproteinase 2 (TIMP-2) and insulin-like
growth factor-binding protein 7 (IGFBP-7) were not different patients with or without AKI. All
of these substances are considered to be among the early markers of tubular damage. These results
further suggest that a substantial proportion (if not all) of the AKI seen in the setting of CM does
not represent states of true tubular damage but rather pre-renal hypovolemic (reversible) states.
This again supports the notion that reported rates of AKI are more likely to be representative of
CAN.

Decreased baseline renal function is one of the most consistently reported risk factors for the
development of AKI. In the setting of intravenous administration of
CM, but not all studies showed that as well. Although it’s still unclear whether
this is due to the hemodynamic changes in hospitalized patients, the underlying risk factors (such
as diabetes, hypertension), the patient’s medications (such as ACE or ARB), or secondary to the
intravenous administration of CM. From our review of the available literature, the risk for patients
with GFR > 60 mL/min/1.73 m2 seems negligible. For patients with GFR of 30-60
mL/min/1.73m2, the risk does not seem substantial but is probably present (although unclear to
which degree) in patients with GFR < 30 mL/min/1.73 m2. As a point of emphasis,
these conclusions are based on retrospective studies that were not powered to adequately answer
that specific question [10]. Another caveat is that appropriate estimation of GFR using SCr-based
equations is done with stable laboratory value, this can be difficult to encounter in the hospital
setting. The use of such equations is both practical (readily calculated in most chemistry results)
and effective as it
applies to the majority of patients with certain exceptions. GFR calculation has limitations in
patients with very low (such as in older patients) or high muscle
mass; which leads to an over or underestimation of renal function, respectively. An alternative
means of GFR calculations in patients can be via the use of Cystatin C, which may be more
accurate, and less likely to be affected by differences in patient body compositions.

In summary, the results of the available studies show that CIN is likely less frequent than
initially thought. Most of the research probably included a substantial
number of patients with CAN rather than CIN and the independent risk attributable solely to CM
is unclear. Patients with GFR > 60 mL/min/1.73 m2 have a negligible
risk of AKI. Advanced renal failure (GFR < 30 mL/min/1.73 m2) is probably a risk factor for
CIN but in the clinical setting, the underlying patient’s conditions and
medications also contribute to a significant extent and limit any definite conclu-sions.

Hedponarus, accouuupoBaHHasi ¢ KOHTPACTHPOBAHHMEM, I10C/I¢ BHYTPHBEHHOI0
BBe/ICHHS.
Mycrajpaesa Maauka PycramoBHa.
Byxapckuii rocyiapcTBeHHbIH MeANIMHCKUI HHCTUTYT, Byxapa, Y30ekucran

56

\




INTERNATIONAL CONFERENCE ON MULTIDISCIPLINARY SCIENCE

VOLUME-3, ISSUE-1

Octpoe noBpex/ieHue MoYeK Npu BBeCHHH KOHTpacTHOro Beniectsa (KM) Obu10 mupoko
M3y4YEHO TOCIIe TOro, Kak OHO ObUIO BIepBble onucaHo B 1954 rony. C Tex mop 3HaUMTENNbHbIE
WCCIICIOBAaHMsI OBUIM TIOCBSIICHBI PACIIO3HABAHWIO, JTHATHOCTUKE H TPOQPHUIAKTHKE 3TOTO
3aboneBanusa. bonbmMHCTBO 0o0jiee paHHUX HCCIENOBAaHUNA OBUIM COCPENOTOYEHBI Ha
MOCTIEICTBUSIX BHyTpuaprepuaibHoro BeeneHuss KB B merom um anrmorpaduum cepiama B
yactHOCTH. Tonbko B 1985 roay uccnenoBaTeny NpoaHaIU3upOBaIN QYHKLIUIO MOYEK NAllUEHTOB
nocine komnbtotepHoit Tomorpaduu (KT) ¢ ycunennem KT.

OnHako 3a mocieHue JBa JECSATUIETUS HOBBIE HMCCIIEAOBAaHUS MOCTABUWIIM 1O COMHEHHE
3TOT moaxo/. HenaBHue nuccienoBanms, CBS3aHHbIE C BHYTPUBEHHBIM BBeieHneM KB, mokazanm
ropazzno Oosiee HU3KUN HEPPOTOKCHUECKUH PHUCK, YeM OOBIYHO YKa3bIBAJIIOCh B IPOILIOM,
0COOEHHO Yy MalMEHTOB 03 CYIIECTBEHHbIX HapylleHWH (QyHKIuMM Moudek. HekoTopsie
IPEIOI0KUIN, 4YTO MOYeYHas HeJAOCTaTOYHOCTh MOciie BHYTpUBEHHOro BBeaeHus KB Obuia
IIPeyBEJINYEHA U €€ UCTHHHAS 4acTOTa U IOCIEICTBHs 00Jiee OrpaHUYEHBbI, YeM IIEPBOHAYAIILHO
MIPE/ITI0Iaraioch.

[Ipu onucanum Wi U3yYeHUH MOYCYHOM HEJTOCTATOUHOCTH B yCJIOBHsIX BBeaeHMs KB Tepmun
"HedponaTus, BbI3BaHHAs KOHTPAaCTHpPOBAaHHMEM'" MHCIIONb-30BaJicsi 0Oe3 pa3bopa A Bcex
naiueHToB. Mcroprudecku 3TO Onpenensyiock Kak M3MEHEHUE YPOBHS KpeaTHHHHA B CHIBOPOTKE
kpoBH (SCr), koTopoe mporcxoauio Bckope mociie BBeaennus KB. Benwmunna nsmenenus SCr u
MEPUOJT BPEMEHH, B TEYEHHE KOTOPOTO 3TO MPOHCXOIUT, CHUIBHO DPA3JIMYAIOTCS B Pa3HBIX
uccienoBa-Husax. HekoTopeie aBTopsI HCTob30Ban abcomoTtHoe u3menenue SCr (ot 0,3 mr/nn
10 0,5 Mr/mn)B To BpeMs Kak JpyTye Mojiarajuch Ha MPOLEHTHOE YBEJINYe-HUE 110 CPAaBHEHHUIO C
UCXOIHBIM ypoBHEeM (0T 25% p0 50%). AHaloruyHbiM 00pa30M HCIOIb30BAINUCH MEPUOIBI
BpeMeHH 24-48, 48-72, 96 wacoB, 5 nHEW U Bce BpeMs ITPEObIBAHMS B CTallHOHAPE.

Bonee Ba)KHBIM BONPOCOM SIBISIETCSA TOT (haKT, YTO MOYEYHAss HEAOCTAaTOYHOCTh mpu KB
COCTOUT HE U3 OJIHOM, a U3 IBYX Pa3JIMYHBIX (POpM: KOHTPACTHO-UHAYLIU-POBaHHON He(ponaTHu
(CIN) u kouTpactHO-accouunpoBanHoii Hepponatuu (CAN). CIN ompenenseTcs kak BHE3aIHOE
yxXyamieHue (pyHKIIMU TOYeK, BO3HUKa-toliee B TeueHue 48 u mocne BBeaeHus KB u mocne
UCKITFOUeHUs Apyrux Hepo-Tokcndeckux ¢paktopoB. CAN - 3To 001Ul TEpMUH, HCITOIB3YEMBIi
JUTSL OTTMCAHMS JIF00O0T0 YXYAIEeH!s! ()yHKIMHU ITOYEK, KOTOPOE MPOUCXOANT B TeueHue 48 4 moce
BHYTPHCOCYMCTOTO BBEJICHUSI HOICOAEPKALIETO KOHTPACTHOTIO BEILIECTBA.

HenaBHee npocneKTHBHOE MCCIIEOBAHKUE JAJI0 AHAJIOTUYHbIE PE3yJbTaThl. Y KOTOPTHI
n3 1009 ciywaitHO OTOOpaHHBIX TAIMEHTOB, ydacTBoBaBIIMX B uccienoBanun SCAPIS, B
TedyeHue 3 nmHel mocne BHyTpuBeHHOTO BBeneHHss KB konTponmuposancs SCr. Bnusaune KB Ha
SCr He mpeBBIIAIO BHYTPUUHIANBH-AYAIbHBIX (POHOBBIX KoJieOaHuil. PaHHHE MOJEKyJspHbIC
mapkepsl OIIII Obutn u3mepensl y nanueHToB ¢ KM 1 He ObII0 00HApY>KEHO MOBBIIIEHHOT'O
ypoBHs. Y 501 namueHTa ¢ XpOHHYECKMM 3a00JIeBaHUEM IOYEK JIETKOW CTENEHU TSHKECTH He
OBUTO BBIABIACHO pa3nuuuii B Mousiekyse mnoBpexkiacHus mouek-1 (KIM-1) u numokanuue,
aCCOIMMPOBAHHOM ¢ HeHTpodupHOH xkenaTruHazoi (N-GAL), y manmenTos ¢ OIII wiun 6e3 Hero
nocie KT ¢ KB. Taxxe B ucciegoBanuu 77 TsKEI000IbHBIX MAUEHTOB, OTYYaBIINX TKAHEBOM
uHruourop Metautonpo-reuHassl 2 (TIMP-2) u wuHcynuHomomoOHbIM (akTop pocTa,
ces3piBatomuii 0enok 7 (IGFBP-7), e 6buto paznuunii y narmentoB ¢ OIII wim 6e3 Hero. Bee
9TH BEIIECTBA CYHWTAIOTCS OJHUMH W3 PAaHHUX MapKEepPOB IOBPEXKICHUS KaHAIBIEB. OTH
pe3yabTaThl TAKXKe CBHICTEIBCTBYIOT O TOM, YTO 3HauuTeNbHas 4dacTh (eciu He Bce) OIII,
Habmonaemblx Ha Qone KB, mpezncrapisier co0oif HE COCTOSHUS MCTHMHHOTO TOBPEXKICHHUS
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KaHAJIBIEB, @ CKOpee IMpepeHalIbHbIe TUIIOBOJIEMHYEC-KUE (00paTUMbIE) COCTOSIHUSA. DTO €Il
pa3 NOATBEP)KIAET MHEHHE O TOM, 4TO 3aperucrpupoBanHblie nokasarenu OIIII, ckopee Bcero,
ABIISIOTCS penpe3eHTaTuB-HbIMH 1t CAN.

CHmwKeHre UCXOMHOM (YHKIMM TIOYEK SABJISETCS OJHUM W3 Haubojee dYacTo
peructpupyembix pakropos pucka pazsutus OIIIl. B ycnosusix BHyTpuBeHHOTO BBeAcHUS KB,
HO HE BCE MCCIIEA0BAHUS MTOKA3aJId U ATO. XOTA 10 CUX IOP HESACHO, SIBIISIETCS JIM 3TO CBSI3aHO C
W3MEHECHUSMH T€MOJMHAMUKH y TOCHUTAIU3U-POBAHHBIX MAIIMEHTOB, OCHOBHBIMH (haKTOpamu
pucKa (TaKuMH Kak quabeT, TUMEePTOHUS), TPUHUMAEMBIMU MAIMEHTOM JIeKapcTBaMH (TaKUMU
kak ATI® wimm BPA) wim BroprdHO 110 OTHOIIICHHIO K BHyTpHBeHHOMY BBeneHnio KB. 13 Hamero
0030pa JOCTYIMHON JIUTEPATyphl CIEITyeT, 9TO PUCK 1l marueHToB co CK® > 60 mun/mun/1,73
M2 mpecTaBiseTcss HesHauuTeNnbHbIM. [ manmenToB co CK® 30-60 mur/mun/1,73 M2 puck He
HPEJICTABIISACTCS CYIIECTBEHHBIM, HO, BEPOSTHO, IIPHCYTCTBYET (XOTs HESCHO, B KAKOH CTEIICHN)
y nanueHToB co CK® < 30 mu/mun/1,73 M2. B kadecTBe akiieHTa, ST BHIBOJBI OCHOBAaHBI Ha
PETPOCHEK-TUBHBIX HCCIIEIOBAHUSAX, KOTOpble HE CMOTJM aJeKBaTHO OTBETUTh Ha 3TOT
KOHKpETHBIN Bompoc. Ipyrum npegocrepeskeHueM sBIsSeTcs To, 4To Hajanexamas ouenka CK®
C WHCIOJb30BAHMEM YpaBHEHUH, OCHOBaHHbIX Ha SCr, NpPOBOAMTCA NPU CTAOMIBHBIX
1ab0paTOPHBIX MOKA3ATENSAX, C ITUM MOXKET OBITh TPYAHO CTOJIKHYTHCS B YCIOBHUSX OOJIBHUIIBL.
Hcnonb3oBaHne TakuX YpaBHEHHUH SBISIETCS KakK MPAKTUYHBIM (JIETKO BBIYMCISIEMBIM B
OOJIBIIMHCTBE PE3yJbTATOB XUMHUH), TaK M A(P(EKTUBHBIM, MOCKOJIbKY OHO NPUMEHUMO K
OOJIBIIMHCTBY MAIEHTOB, 32 HEKOTOPHIMU UcKIoueHUsIMH. Pacuer CK® nmeeT orpanndeHus y
NAIMEHTOB C OYEeHb HU3KOH (HampuMmep, y MOXHIIBIX MMAlMEHTOB) MM BBICOKOW MBIIICYHOM
Maccoif Macchl; 4TO MPUBOIUT K 3aBBIILICHHUIO MJIM HEOOLEHKE ()yHKIIMU IT0YEK, COOTBETCTBEHHO.
AnprepHaTuBHBIM crniocobom pacuera CK® y mnanumeHTOB MOXKET OBITH HCIIOJIb30BAHUE
nuctatiHa C, KOTOPBI MOXET ObITh 00Jiee TOUHBIM U C MEHBLIEH BEPOSTHOCTHIO MOJBEPIKEH
BIIMSIHUIO PA3JIMYUI B COCTaBe TeJla NallUeHTOB.

Taxum 00pa3oM, pe3yIbTaThl UMEIOIIUXCS UccaeI0BaHNi oKka3biBatoT, uto CIN, BeposTHO,
BCTpEYAETCsl peXe, YeM IepBOHAYaJIbHO Mpeanojaraioch. boiblias 4acTh HCCIEOBaHUM,
BEPOSITHO, BKJIIOYAJIa B ce0s CyIIECTBEHHYIO
komuectBo manueHToB ¢ CAN, a He CIN, 1 He3aBUCUMBII PUCK, CBA3aHHBIN UCKITFOYHTEIHHO C
KB, nescusl. [lamentsr co CK® > 60 mn/mun/1,73 M2 UMEIOT HE3HAYUTEIBHBIN PHCK Pa3BUTHS
OIIIL. ITporpeccupytormias noueuHasi HenocTato4HOCTh (CK® < 30 mn/mun/1,73 mM2), BEposiTHO,
apnseTcst gaktopoMm pucka pa3BuThs CIN, HO B KIMHMYECKUX YCIIOBHSIX COIYTCTBYHOIUE
3a0o0yieBaHUs MAIMEHTa W JIEKAPCTBEHHBIE IMperapaThl TaKKe BHOCSAT 3HAUUTEIbHBIA BKJIAA U
OTPaHUYMBAIOT JIFOOBIE ONPEICIICHHBIE BHIBOIBL.




