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Issues related with contrast media

1. General adverse reaction

2. Contrast-induced nephrotoxicity
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3. Nephrogenic systemic fibrosis \8\9Q=*\K M
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4. Gadolinium deposit in the brain A AN
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5. Contrast extravasation

6. Pregnancy /lactation
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Z8H o] FES EF

Immediate Non-immediate
< 1hr 1h ~ 10days

A 4

Pharmacologic Unknown or IgE- T-cell-mediated or
effect mediated unknown
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IODINATED C

ONTRAST MEDIA

1. ADVERSE REACTION (ACUTE & DELAY)

2. MANAGEMEN
3. CONTRAST-IN

- AND PREVENTION
DUCED NEPHROTOXICITY

4. METFORMIN U

SE



Contrast media - adverse reactions

Non-renal adverse reaction

Renal adverse reaction

Mechanical injury

Miscellaneous

Acute adverse reaction (<1hr):
Allergic-like or physiologic
Late adverse reaction (1hr — 1wk):
Skin reaction

Very late adverse reaction (1wk -):
Thyrotoxicosis
Nephrogenic systemic fibrosis

Contrast induced nephrotoxicity

CM extravasation

Patients taking Metformin
Pregnancy and lactation




Contrast media - adverse reactions

Acute adverse reaction

Dose independent, Unpredictable
(Hypersensitivity = allergy-like =
anaphylactoid = idiosyncratic)

Dose dependent, Predictable
(chemotoxic = physiologic)

 Pain
Non-Allergic e Heat
Hypersensitivit sensation
 Nausea
edema

ESUR ver. 8.1
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Classification of acute adverse reactions

Ya|AE I

HREAE : MBCISt Y (SRR YRi|27]Ln/ AR RIS E])
USRS R)IE] TEL 02) 2072-2684

LKRMA.01.2018,9243



Management of anaphylactoid reaction

Preferred route IV > IM

A O IV 0.1mg

= IM 0.3mg IM 0.5mg

IV/IM 0.01mg/kg IM 6-12years 0.3mg
<byears 0.15mg

20t &3

IV repeat every few minutes Repeat as needed
IM repeat every 5-15 minutes




Management of anaphylactoid reaction

1:1,000 Of| |4 = 2l OO1mg/kg IM.
uIRM 5~15& Lo BtE EO

ot

O &% 42l 0.5mg, 6-12A4 0.3mg, 6A O]2F 0.15mg
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Prevention of CM extravasation
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Contrast induced nephrotoxicity
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Contrast induced nephrotoxicity

. ZIAIR Ol
v" DM, Renal disease
v" Sepsis, Acute hypotension
v Dehydration or volume contraction
v Age > 70y
v" Previous chemotherapy, organ transplantation
v Vascular disease (HTN, congestive heart disease...)
v Nephrotoxic drug
v eGFR < 30

- Z=GH g2
v High osmolarity contrast media
v 48-72 A|ZF O[L{Of| Of2f & contrast inject & o 8%
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Contrast induced nephrotoxicity
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AAF T BN &= AE

X X| Protocol2| G| A|[(ACR, ESUR K| &)
S ELEE 50 mg (BAF 13, 7, TA[ZEE) B + 1A|ZF
SHS|AEFDIN| S0|(AT, FA BF 7ts, (O 2225 L 2t8
4 mg T=Ah)

HAEZHELISE 32 mg (ZAF 12, 2A|2HH) A7 + &S| AE}
OIR| AF2(1AIZE )

- 47 507 27ts%t 42 hydrocortisone 200 mg &AL

E A = UAs.






Clinical value of RCM skin tests as a prescreening
tool in hypersensitivity reactions

No adverse reaction (N=986)

Skin test (-) Immediate adverse reaction (N=52)
(N=1046) Grade [ (51), Grade I1 (1)

Non-immediate adverse reaction (N=8)

Mild(8)

Total enrolled subjects

(N=1048)

Positive immediate skin test response (N=1)

» Skin test with other RCM for alternative
— Finished CT scan safely with RCM of
negative skin test

Skin test (+)
(N=2)

Positive delayed skin test response (N=1)
» Could not avoid the culprit RCM
— Non-immediate cutaneous reaction
developed 24hours after CT scan

Kim SH, et al. Ann Allergy, Asthma Immunol 2013;110(4):258-62



lodine vs. Gd-based CM
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Contrast induced nephrotoxicity
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Contrast induced nephrotoxicity

. ZIAIR Ol
v" DM, Renal disease
v" Sepsis, Acute hypotension
v Dehydration or volume contraction
v Age > 70y
v" Previous chemotherapy, organ transplantation
v Vascular disease (HTN, congestive heart disease...)
v Nephrotoxic drug
v eGFR < 30

- Z=GH g2
v High osmolarity contrast media
v 48-72 A|ZF O[L{Of| Of2f & contrast inject & o 8%
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Contrast induced nephrotoxicity
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DM patients taking metformin

eGFR >30 mL/min/1.73m?2 eGFR >45 mL/min/1.73m?2
No need to discontinue metformin No need to discontinue metformin

eGFR <30 or AKI or IA injection 30< eGFR <45
Stop metformin for 48 h after CM Stop metformin 48 h before CM and
restart 48 h after CM

eGFR <30 or reduced liver fx or hypoxia
Contraindication

*Note: There have been no reports of lactic acidosis following intravenous iodinated
contrast medium administration in patients properly selected for metformin
administration.




DM patients taking metformin
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Contrast induced nephrotoxicity

HOL- O L—
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GADOLINIUM-BASED CONTRAST

AGENT

1. NEPHROGENIC SYSTEMIC FIBROSIS
2. BRAIN DEPOSITION
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« Highest risk contrast agents (Magnevist, Omniscan,

Optimark)

: 2010. 9. 13.

D “DIOUIBIAEFAMOIZHH E AN 220" [+ A} bloj2 R
cloHF)]1S 1601 E=2(2Y &X)
: DI HIE El A 2 221 (Gadopentetate Meglumine) S

A, JI=2ls(Gadolinium) &% =g A0
E RN “MNRALAHAMESS(NSF)N" 2
ANE 28 A1




Linear GBCA

GBCA

Linear vs.

Macrocyclic

gadopentetate
Gd-DTPA
Magnevist

Macrocyclic GBCA

lonic or non-
ionic

gadoteridol
Gd-HP-DO3A
ProHance

cH
HN

\n)o
e

CH,
|

(0] O NH
j-\> S 9 D
N N
U/ \/,jxko 2\/
o

P
N N
N\) 0

i

)

gadobenate gadodiamide gadoversetamide -

Gd-BOPTA
MultiHance

Gd-DTPA-BMA Gd-DTPA-BMEA
Omniscan Optimark

gadobutrol
Gd-BT-DO3A
Gadovist / Gadavist / Gadograf

gadoterate
Gd-DOTA
Dotarem / Artirem / Clariscan

Specialty GBCA

gadofosveset

MS-325

Vasovist / Ablavar / AngioMARK

gadoxetate
Gd-EOB-DTPA O __CH,
Primovist / Eovist




Macrocyclic contrast agents

- More Stable than linear contrast agent

Gadovist

HO
Non-ionic Non-ionic

« All macrocyclic contrast agents have:
v Similar molecular size and weight
v Similar tumbling rate (influencing relaxivity)



o] 7H-&-< 30mL/minute/1.73m" )

Gadopentetate dimeglumine (Magnevist®R)
Gadodiamide (Omniscan(®)

Gadoversetanude {Dpthnark@)

r-}--gﬂ 2 TS DHTT 29 A8 ol
FA(A A o 3830 mL/min)e]y E




NSFR}EHA El MR ZEX|

Xl FDA & @l Gadolinium-based contrast agents (GBCA)
- 5 871l (20194 7| &)
(2018.08.09, AN, MRl €& ZFX|2| 25 EHA|

ot

UE OH AT A D)

- Magnevist (Gadopentate dimeglumine, linear ionic):
2018 K| = LSS X

- MultiHance (Gadobenate dimeglumine, linear ionic):
UG HotH o = ArE

- Eovist/Primovist (Gadoxetate disodium, linear ionic)

- Omniscan (Gadodiamide, linear nonionic):
2018AZ N K[ LSS S X

- Gadavist/Gadovist (Gadobutrol, macrocyclic nonionic)

-  OptiIMARK (Gadoversetamide, linear nonionic):

2019'3 HAXY MASEH 2018 H UMK TS S S
ProHance (Gadoteridol, macrocyclic honionic)
Dotarem (Gadoterate meglumine, macrocyclic ionic)

A28t &8 FAS/eiaf XA 21 X & 2019 H SfEF7/ Revision (2019.09)



GBCA classification by NSF risk

EMA product classification ACR product classification
High Risk Group

e Linear structure
e most confirmed NSF cases

Intermediate Risk Group

e Linear substituted structure
.+ very few or no cases of NSF Group Il
Low Risk Group e Hardly any confirmed cases of

« Macrocyclic structure NSF
» very few/confounded NSF cases

Group |

» Most confirmed NSF cases




NSF risk D0 [}E NSF ZFH|2| &

Commercially available GBCA and its risk classification

High Risk Group

Gadodiaminde (Omniscan), Gadoversetamide (OptiMARK), Gadopentate
dimeglumine (Magneuvist)
Intermediate Risk Group

Gadobenate dimeglumine (MultiHance), Gadoxetate disodium (Eovist/Primovist),
Gadofosveset (21 Xl 4 A= Eh
Low Risk Group

Gadodiaminde (Omniscan), Gadoversetamide (OptiMARK), Gadopentate
dimeglumine (Magnevist)

M AL 2UM S 2N = = SO0 == 7W 2K B StCt.

|'|JO

A28t B8 FJAS/tiaf XA 21 X & 2019 H SFEF7/ Revision (2019.09)



Gadolinium Deposition in the Brain

Lt HEO0| &KX e SN E Y
ST Ao 22 2o 5 B0 H A
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Ramalho, et al. Radiology 2015;276:836-844.



Gadolinium Deposition in the Brain

Dependent on type of GBCA
— Linear vs. Macrocyclic: only linear GBCA

— Two Linear typeg
GBCA
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Signal ratio

20 30
Number of gadolinium administrations Number of gadolinium administrations

NoO gross histologic'changes in the affected tissues

No reported neurologic symptoms a/w Gd deposition

Ramalho, et al. Radiology 2015;276:836-844
Kanda, et al. Radiology 2014;270:834-841
McDonald, et al. Radiology 2015;275:772-782



Gadolinium Deposition in the Brain

Recommendation from ISMRM

Gd.2 k|o EF F%lof H&g = Lt
Gd.0| 2zt sfZ2 Z 1t (harmful effect) & E+&{

Gd.o| &Es Z2AH=
SHXHOAl Gd.o| A2 = .
MRI A|SHA| Gd.O|2t ZH S ZHAM0| M3

A A
(@ = 1

A= T HEeF X|=2| 0|51t 7t=2[w EE <

HIA fldel SHO thek 12{7F 2 RS0

A28t B8 FAo/gtaf ZIX 2HEf A& 20195 SFELZ] Revision (2019.09)



Gadolinium Deposition in the Brain

Gd.2 k|o EF F%lof H&g = Lt
Gd.0| 2zt sfZ2 Z 1t (harmful effect) & E+&{

MRI A|BHA| Gd.0|23t =Y =ZHA A0 H&2Et

A A
(@ = 1

A= T HEeF X|=2| 0|51t 7t=2[w EE <

HIA fldel SHO thek 12{7F 2 RS0

A28t B8 FAo/gtaf ZIX 2HEf A& 20195 SFELZ] Revision (2019.09)



Gadolinium Deposition in the Brain

Lower measurement of residual Gd in the brain of animals after ProHance
administration compared to other gadolinium-based contrast agents (GBCA)?

15 0.8
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Saline Gadodiamide ale M ProHance Gadobutrol

Lohrke J. et al. Investive Radiology 2017 Jul; 52(7): 396-404



Recent guideline for CT/MR contrast use
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Recent guideline for CT/MR contrast use
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