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Comparison of Osmotic Load of
Commonly Used Radiocontrast Media
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Contrast Media Reactions:
Analysis of FDA Reports
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Side Effects of Contrast Media

* Hypersensitivity reactions
= Mild: nausea & vomiting
= Moderate: urticaria
= Severe: anaphylaxis

* Other Side Effects

= Pulmonary edema secondary to
osmotic load

= Arrhythmia




Basic Principles Cont’d

* All contrasts are capable of
producing adverse effects

* Alternative radio-dense contrasts
(e.g., Gadolinium chelates)
may have potential niches but are
not practical substitutes for
iodinated agents




Characterizing Contrast

* |lonicity

* Osmolality

* Viscosity

* Additives

* Cation (for ionic agents)

* Organic compound




Toxicity of Contrast

Allergy And Allergy-like

Cardiovascular
A. Electrophysiologic
B. Hemodynamic

Nephrotoxicity
Discomfort
Hyperthyroidism




Extent of Toxicity

* Toxicity Of Intra-venous Administration
Usually Expressed As Hypersensitivity
Or Neprhotoxicity

* Toxicity Of Coronary Administration
Includes Hypotension And Arrhythmia

* Scai Registry: 0.23% Contrast Reaction
But 0.47% Arrhythmia And 0.10% Death
Both May Have Contast Etiology




Non-ionic vs lonic LOM

Adverse Reactions of Low Osmolality Contrast Media During Cardiac
Angiography: A Prospective Randomized Multicenter Study
EDWARD W. GERTZ, MD, FACC, JUDITH A. WISNESKI, MD, FACC, ROBERT MILLER, MD,

MERRILL KNUDTSON, MD, JOHN ROBB, MD, FACC, LEONIDAS DRAGATAKIS, MD, FACC,
KEVIN F. BROWNE, In., MD, FACC, GEORGE VETROVEC, MD, FACC,

SIDNEY C. SMITH. Tn., MD, FACC
tan Franciice, California
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A multicenter 3tudy v performed to Jetermine the modence of
sdverse reactioan fo two contrasl medis with sillar low comola-
lity during cardine mnglography. The study was of & randombzed
double-blind deiige comparng loxnglate (am ionic diroer) and
wpatnidel (a panlogic compound) and inchaded 500 patzents; 150
patienly recelved loxiglate wnad 150 lopamidal, Thers were 58
adverse seactions attributed to tie contran medla in the ioaglste
group aod 19 in the lopemidel group (p < 0,001), Chest puln
accurred In 11 patients In the inxaglate group compared with £ ln
the iwpamndol growup (p = 0.113), Nowsa or vomiling was present
in 20 and ] paticets, ropoctvedy (p < 0.0005),

Allergic adverse roactions, mch a1 broechospusm, urticaria
and itching, occurred in 15 of the loxaglate proup and coly | of the
paticnts receiving opamiel (p < §.0007). Fifty-two patienls in

—
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who were premedicated with diphenbydrumine, 4 had an aliergle
sdvers evenl, 1a the iopamidel group 43 palleans reccived simflar
promedication and nove kad an allerpic sdverse reactivn (p <
0.8y
Thus, ihis multoaier study shows thet sdverse reactisg
servr more oflen wilth oglote thas wilh jopamidol sod el
patients with am allergle history have u greater risk with lowsglole
therup¥ compared with lopumidol.
(F Am Coll Candial [990:19:079 20§
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Rgmd_omized Trial Designed to Evaluate Non-
jonic and lonic LOM in High Risk Patients

s Randomized Trial of Low Osmolar Ionic Versus
viedia in Patients With Myocardial Infarction or Unstable Angina
Undergoing Percutaneous Transluminal Coronary Angioplasty

ANDY L. GRINES, MD, FACC, THEODORE L. SCHREIBRER, MDD, FACC, VICKY SAVAS, MD,
pENISE E. JONES, RN, FRANEK J. ZIDAR, VELLAPPFILLIL GANGADHARAN, MD, FACUL,
WARC BRODSKY, MD, FACC, ROBERT LEVIN, MD, FACC, ROBERT SAFIAN, MD, FACC,
YLVIA PUCHROWICZ-OCHOCKL, MI2, MARK D. CASTELLANI, MD,

WILLIAM W, O'NEILL, MD, FACC

Besal O, Aficheigern

{ibectires, The parpese of this stedy was in defermine praspecs
firely whether the differences in anticoagulani sml antiplatelet
octs of fanile and nonbolc contrast media aler anglographic or
disienl paitrames in patients with enstable ischemlc symdrodies
sderpring percutancous iranslnminal coronary angloplasiy.

Backprownd. The Interaction of platelets and thrombsin with the
sudethelinm of knjored vessels contributes fo thrombosks and
reibenisls afler corenary engioplasty. Case oeports and relrospec
e ebaprvnibons have reported an inereased risk of thrombosks
with ik wwe of nonionkc confrasl media,

Metharts, A tdal of 211 patients with acute myocardial infare-
fi or umsiahle anging undergalng cotonary angioplasty wore
rmsdsmipedl (o pecelve nonionkc or knle low osmalar contrass
media. Cornnary snglograms were mssessed by 2 technician
binded to the study contrnst medis, and clinjcal events were
msgitored by an independent none for 1 month,

Eewits. Pathents receiving the fonic media were significantly
b likely i expericnce decressed blood fow during the prooe-
dary L1 Ef Ll After Bhe sngloplasty, residual
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stemosin, vessel potency, the incidence of modersle 1o large
thrombi and use of sdjenctive thrombelytic therapy were similar
between the pwo gproaps. However, patients recelving lenic meedia
kad frwer recarrent ischembe events reguiring repeat cathwieriza-
tion (5.0% 5. 1L4%, p = 0.02) and repeal angioplasty during the
initial hospitnl say (1.0% ve. 55%, p = 004} (me monil afier
angioplasty, patienis receiving bonle contrus medin reparied
significanily fewer symploms of any angina (B.5 ve, DR, p =
0,04 or of anging 58 rest (14% ve. 1155, p = il snd & reduced
need for subsequent hypass surgery (Fe vs. 29%, p = 0.0},
compared with patients receiving the mombonde media.

Comclusionr. These Badings demonstrate that in patients with
unsinble Bchemic syndromes undergeing cofonary nnghoplasty,
thse wse af jonic low owmolar conlrast medin roduces the riak o
jschemic complications soutely and &t 1 month sfter the proce-
deire. Therefore, bow camalar bonic confrast medis sheulid b
strongly considered when performing interventions 6 patkents
with unstable angins or myocardial infarcibon,
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Ideal Contrast

Excellent absorption of x-ray

No cardiac toxicity

No nephrotoxicity

No limitation to dose
Non-allergenic

Quickly eliminated; multiple paths
Low viscosity

Iso-osmolal

Customized




Contrast-Induced Nephropathy
Definition
* New onset or exacerbation of renal

dysfunction after contrast administration in
the absence of other causes:

increase by > 25% R

OF from baseline

absolute T of > 0.5 mg/dL - serum creatinine

Occurs 24 to 48 hrs post—contrast exposure, with creatinine
peaking 5 to 7 days later and normalizing within
7 to 10 days in most cases
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Contrast-Induced Nephropathy:
Incidence

3rd most common cause of hospital
acquired renal failure

Occurs in less than 1% of general
population

Occurs in "only" 5.5% of patients with

renal insufficiency

But, occurs in 50% of patients

with both renal insufficiency and
diabetes mellitus

Parfrey PS, et al, NEJM 1385; 320:143-143




Contrast-induced Nephropathy:
Incidence, Risk Factors

1,826 consecutive pts undergoing PCI:

ARF w/o dialysis = 144.6/1,000 or 14.5%
ARF with dialysis = 7.7/1,000 or 0.7%

Predictors of ARF +D
Cr Clearance 0.83 0.77-0.89 <0.001

Diabetes 5.47 1.41-21.32 0.01
CONTRAST dose 1.008 1.002-1.013 0.01

McCullough et al. Am J Med 1997; 103-375




Risk Factors for CIN

Renal insufficiency Multiple contrast media
Diabetes mellitus with injection within 72 hrs

renal insufficiency Intra-arterial injection site

Age High volume of contrast media

Volume depletion High osmolality of contrast
Hypotension media

Low cardiac output
Class IV CHF

Other nephrotoxins
Renal transplant
Hypoalbuminemia (<35 g/l)
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Scheme to define CIN risk score
Risk Factors Integer Score
[ Hypotension \
IABP
| CHF
Age >75 years
[Anemia |

Diabetes | <5
| Contrast media volume ——— 1 for each 100 c¢? >~ Calculate —

. 111t
Serum creatine > 1.5ma/d| l: ; 1EU

OR

eGFR <60mlImin/1.73 m?

eGFR < B0mI/min/1.73 m?=
186 x (SCr)"1%4 x (Age) 929
X (0.742 if female) x (1.210
if African American)

=16

Mehran et al. JACC 2004;44:1393-1399,
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CIN risk score
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Risk Groups: Low Moderate High Very High
Risk Score: =5 6 to 10 11 to 15 =16

CIN risk score derived from the development dataset predicted this complication
in the validation sel. (Red bars = development datasef; blue bars = validation dataset.)

Mehran et al. JACC 2004:44:1393-1399,
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CIN risk-score & HD
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Risk Groups: Low Moderate High Very High
Risk Score: =5 6 to 10 11 to 15 216

In-hospital hemodialysis can be predicted by a high or very high risk score value
similarly in the development and validation datasets. (Red bars = development

dataset; blue bars = validation datasel.) e I JACC 2004-:44:1393-1399
anran et al, P e .
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CIN Risk Score & 1-year mortality
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Risk Groups: Low Moderate High Very High
Risk Score: <5 6to10 11 to 15 =16

Prognostic significance of the proposed risk score for CIN extended to prediction of
1-year mortality. (Red bars = development dataset; blue bars = validation dataset.)

Mehran et al. JACC 2004;44:1393-1389,
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Risk of Contrast-induced Nephropathy in
Relation to Baseline Hematocrit
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1st Q
Baseline Hct <36.8%,
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X? for trend P<0.0001

2nd Q 3rd Q 4th Q

=36.8% =>39.9% to =>42.3%
to <42.3% to
<39.9% <44.8%

Nikolsky, Mehran, et al. KI 2005

5th Q
>44.8%
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Conclusions

lonicity, osmolality and viscosity are 3 distinct properties
of the iodinated radiocontrast agents

Potentially important differences may exist among them
(i.e. ionic less thrombogenic, low osmolar less
nephrotoxic, ?role of viscosity)

Knowledge of Rx of their side-effects is warranted
CIN is an important complication that can be predicted
using a simple risk model

Appropriate preventive measures should be taken to avoid
CIN

Hydration pre-PCIl (12 hours recommended)

DIC nephrotoxic drugs (NSAIDS, abx etc)
n-acetylcysteine (? effect w/ large contrast volume)
Limit contrast agent volume

Low Osmolar better than High Osmolar
Bicarbonate based hydration role not well defined
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